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INTRODUCTION 

The IGAD region, which comprises of eight countries namely Djibouti, Eritrea, Ethiopia, 

Kenya, Somalia, south Sudan, Sudan and Uganda, stretches over an area of 5.2 million Km2 

and is home to a population of over 221 million. The region faces wide varieties of 

challenges ranging from socio-political, economic and environmental challenges. Poverty is 

widespread in the region; intra-community and inter-state crises and tensions characterise 

member states; and drought, environmental degradation, natural resource stress and scarcity, 

food insecurity due to crop failure and livestock epidemics are some of the environmental 

factors that adversely affect the region 

However, the IGAD sub-region has the required natural and human resources that could be 

harnessed and propel the sub-region to collective self-reliance where peace and security can 

prevail. Over the recent years, the sub-region is showing a good turn-around. For the last 

decade, the IGAD sub-region as a whole has recorded impressive economic performance. On 

average, the economies of the sub-region have been growing at an annual rate of 5.9% since 

2000.  

Given promising insights of growth in some of the IGAD member states on the one hand and 

a range of problems and challenges that these members states face on the other hand, it is 

relevant and absolutely essential to have a platform where researchers, policy makers, 

development practitioners discuss and scrutinize the challenges, and contribute to the 

development endeavours of the region. 

Cognizant of the need for a regional platform, The Horn Economic and Social Policy Institute 

(HESPI) along with its partners has initiated an annual conference for the IGAD sub region 

called IGAD Economic Conference (IGADEC).  

The conference which planned to be held annually aims to: 

 Offer a unique avenue for researchers, policymakers and development practitioners 

from the IGAD region and elsewhere to debate on important economic, social and 

political developments in the IGAD region 

 Contribute to the economic, social and political development in the IGAD region 

through promotion and advancement of scientific research on economic, policy and 

social issues related to development of the IGAD economies.  

 Promote scientific research and knowledge management as an important driver of 

policy dialogue, good policy planning and implementation in the IGAD region 

The IGAD Economic Conference 2014 was focused on ―Economic, Social and Political 

Developments in the IGAD Region and Challenges Thereof‖ and held from 23-25 October 

2014 in Addis Ababa, Ethiopia. The conference was officially opened by H.E. Dr. Tewodros 

Adhanom, Foreign Minister of the Federal Democratic Republic of Ethiopia. In his key note 

address, Dr. Ali Abdi, Managing Director of HESPI, noted that the IGADEC is the first 
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international conference on IGAD economies that is dedicated to the study of economic and 

social issues of specific interest to member countries of the sub-region. This conference is 

aimed at promoting and facilitating the presentation of scientific papers on topics that are of 

value and current interest to the sub region and of course academic community elsewhere. 

In response to the call for IGADEC, more than 70 abstracts were received and reviewed, of 

which 29 research papers were accepted for presentation at the conference. The papers were 

presented, discussed and commented on at the conference. The authors revised their papers 

following comments received at the conference. The revised papers were further reviewed 

through the internal review system at HESPI before publishing them as conference 

proceedings. Following this process, 26 papers were finally accepted for publication in the 

proceeding.  

The proceeding is divided into seven parts. Part one deals with Foreign Direct Investment. In 

this part, two papers are presented. Part two is on Food Security in which issues ranging from 

impact of remittance, regional trade and other relevant issues on food security are discussed 

in four different papers. Part three deals with Growth and Urban Development in which two 

papers on growth and another two papers on urban development are presented. In part four, 

three papers deal on governance all being about Somalia. Part five focuses on Finance. In this 

part, issues such as financial policy and exchange rate are discussed in two different papers. 

Part six discusses a wide range of issues including inequality, institutions, policy and 

development. Four papers discuss on these issues. Finally, issues on climate change and 

environment are discussed in part seven. Six papers are included in this part. Four papers 

focus on climate change, and issues on environment are discussed by the remaining two 

papers.  
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NEW WINE IN OLD BOTTLES:  A META-ANALYSIS OF FDI AND 

PRODUCTIVITY SPILLOVERS IN DEVELOPING COUNTRIES 

Binyam Afewerk Demena 

International Institute of Social Studies of Erasmus University of Rotterdam, The Hague, 

The Netherlands 

 

Abstract 
Empirical results of FDI on domestic firms productivity spillovers are clearly mixed. This study 

reviews the intra-sectoral heterogeneity of productivity spillovers from FDI in a large sample of 

developing countries. In addition, we investigate publication selection bias, and estimate the true 

underlying empirical FDI-spillover effects. We collect 1,450 spillover estimates conducted by 93 

researchers from 69 empirical studies dealing with 31 developing countries for the period of 1986 

to 2013. Our results suggest that FDI-spillover effects are tainted with substantial publication 

bias. In combination with model misspecifications of the primary studies, the bias overstates the 

true underlying meta-effect by about 48 per cent of the actual magnitude of the effect size. Once 

the biases have been corrected, the meta-effect in the context of developing countries is 

economically significant. Most importantly, we find that spillovers and their sign depend 

systematically on the heterogeneity of method and publication characteristics. Furthermore, 

empirical work disregarded the argument that spillover requires analysis of the transmission 

channels through which they actually occur. Results are robust for different methods. 

 

Keywords 

Meta-analysis, Foreign direct investment, Spillover, Publication bias, Meta-effect, Developing 

countries. 

1. Introduction  
Since the 1980s, developing countries have been increasingly able to set policies in order to attract 

FDI. To attract FDI, they often provide substantial investment incentives. For instance, conditions 

favourable for FDI underlie more than 88% of 2,963 national regulatory changes in investment regime 

introduced in more than 100 countries between 1992 and 2012 (UNCTAD 2013). One main driver to 

support for the FDI friendly regimes has been policymakers‘ expectation that these FDI inflows 

indirectly boost productivity of domestic firms. FDI is assumed to transfer productivity gains 

(henceforth productivity spillover), which may regard as enhancing technological capability of 

domestic firms.  

 

An important question to review is whether this enthusiasm of attracting FDI creates productivity 

spillovers. In order to explore the available productivity spillover findings, we have reviewed 69 



Page | 6  

 

primary studies published in the period of 1986 – 2013, carried out by 93 researchers
1
, dealing with 

31 developing countries. These empirical studies provide 1,450 estimates
2
. Figure 1 presents a rough 

distribution of estimated spillovers. As can been seen, approximately one out of three empirical 

studies validate a positive spillovers effect. About half of the studies do not confirm any spillover 

effects, either negative or positive but are statistically not significant. While some studies (17%) find a 

significant negative effect. Hence, there is no conclusive FDI spillovers effect. 

 

The first question is that the combined average spillovers effect is adequately represent the true 

empirical effect size. The second question is why do the studies result in different answer of spillovers 

effect. Furthermore, it is recognized that at least since De Long and Land (1992) ―… there may be a 

tendency among editors of academic journals to publish papers preferably if they reject their null 

hypothesis, i.e. if they produce statistically significant results‖ (Görg and Strobl 2001:733). So, it is 

also important to investigate whether the literature suffers from publication bias, and if so, to what 

extent.  

 

Figure 1: Vote counting of FDI-spillover effects  

 

 

 

 

 

 

 

 

Source: Author‘s elaboration  

 

In what follows we use a meta-analysis to combine, summarize and investigate the empirical results 

found in the reported spillover estimates. A meta-analysis is a useful tool to investigate the mixed 

results routinely found in empirical studies. It is a statistical approach to investigate previously 

reported empirical findings for a given hypothesis, research questions, empirical effect or phenomena 

(Stanley and Doucouliagos 2012). A meta-analysis can provide the opportunity to model and estimate 

publication bias, and thereby establish corrected empirical effect. Moreover, the use of this 

methodology allows to correct misspecification of primary studies. Therefore, a meta-analysis 

approach goes beyond a literature review.  

 

Our contribution differs from the existing meta-analysis in several dimensions in the context of 

developing countries. First, there is clear evidence of publication bias in the FDI-spillovers literature 

(we also add the extent of the bias). Second, the spillover effects found in the empirical studies greatly 

overstate the magnitude of the true underlying meta-effect, and still economically important. Third, an 

                                                           
1 We thank to all authors, we benefit from the extensive empirical works of 93 researchers. 
2
 A template of data extraction was designed in excel. Using this template, We have coded potential theoretical and empirical research 

dimensions, and studies and the journals qualities. This yields 131,325 cells to be manually filled. This data coding required for a second 

reviewer to check the consistency of the data. I would like to thank the EDEM research program for the financial support and the research 

assistant.  
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important lesson for future research derives from the fact that the analysis has identified a set of 

moderator variables that are causing the heterogeneity of the spillover estimates. Fourth, existing 

theories suggest that spillovers are understood to occur via the channels of demonstration, export, 

labour mobility and competition effects. However, these arguments are largely disregarded by the 

existing primary studies. Not only from academic point of view, but also from policy perspectives this 

would be vital to fine-tune the transmission channels by which spillovers effect actually occur.  

 

The rest of the paper is structured as follows: Section 2 provides an overview of the empirical studies 

as well as a discussion of a meta-analysis as a method of systematic synthesis of primary studies. 

Section 3 discusses the dataset construction, explains publication bias, source of heterogeneity, and 

introduce the empirical approach. Section 4 delves into a simple model of publication bias, genuine 

meta-effect, and provides a multivariate meta-regression analysis. Section 5 discusses arguments 

disregarded by the existing primary empirical studies. Lastly, section 6 concludes and suggests 

lessons for future research.  

2. A review of the literature  
There is a wide range of literatures on the effect of productivity spillovers. In light of this review, we 

organize the literature by a period of ten years in order to illustrate changes over time in data, 

empirical approach, spillover findings among others. For developing countries, the first set of 

empirical study is by Blomström and Persson in the 1983. This early contribution is for Mexican 

plants and reported that FDI has a significant positive effect on productivity of domestic-owned firms. 

Blomström (1986), for Mexican firms has also found a positive spillover effect. All studies in the 

1980s use industry-level cross-sectional spillover analysis. These studies, therefore, face an 

identification problem, i.e. potential endogeneity of FDI inflow. Consequently, it is not clear whether 

this evidence is due to either the presence of FDI or the own-productivity of domestic firms.  

    

An important study in the 1990s is for Moroccan domestic firms by Haddad and Harrison (1993). This 

study was the first to use panel firm-level data. Their findings suggest negative productivity spillovers 

from the presence of FDI. Similarly, using firm-level panel data from Venezuela, Aitken and Harrison 

(1999) find negative productivity spillovers. In the former case, the absence of spillovers attributed to 

the technological gap between domestic and foreign firms. The latter conclude that the positive effect 

reported in the previous studies has been due to the tendency of foreign firms to invest in more 

productive industries.   

  

In contrast, Kokko (1994, 1996), for Mexico, Blomström and Sjöholm (1999), Sjöholm (1999a, 

1999b) for Indonesia, and Chuang and Lin (1999) for Taiwan report a positive productivity spillovers. 

These large body of empirical studies also relied on cross-sectional data as opposed to panel data. 

This would imply that the use of panel data is a better method to test the validity of FDI-spillovers in 

order to control the behaviour of firms over time. Note that the studies discussed so far are based on 

the theory of pipeline model. The pipeline model presumes a potential spillover effects from FDI 

which is independent of domestic firms‘ capabilities, i.e. irrespective of the nature of firm 

heterogeneity.  
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Unlike the first and the second set of empirical studies, recent body of studies have shown a shift from 

the pipeline model towards domestic capability model. The domestic capability model seems to 

presume a generation of potential spillovers is not automatic, but also depends on the moderating 

effect of domestic firms‘ capabilities. As presented in Figure 2, the third set of studies, i.e. in the 

2000s, has extensively investigated the spillover effects. This large number of studies is mainly 

because of the growing obtainability of data. To mention a few, Marin and Bell (2006) and 

Chudnovsky et al. (2008) in Argentina, Blyde et al. (2004) in Venezuela, Bwalya (2006) in Zambia, 

Mebratie and Bedi (2013) in South Africa did not find any spillover effects. While Jordaan (2008) in 

Mexico and Waldkirch and Ofosu (2010) in Ghana, tend to validate negative FDI effects. In contrast 

to these recent empirical studies from Latin America and SSA countries, a number of Asian countries 

report a positive spillovers effect. This may include, Khalifah and Adam (2009) in Malaysia, Taymaz 

and Yilmaz (2008) in Turkey, Nguyen (2008) in Vietnam among others. Figure 2 provides an 

alternative way to shed light on the spillovers effect over-time. This visual inspection shows that there 

are variations in the reported spillover estimates over-time. In fact, the variation among the reported 

estimates has shown an increasing trend, in particular since mid-2000s.  

 

Figure 2: FDI-spillover effects for the publication data of the studies 

 
Source: Author‘s own computation from collected empirical studies 

 

Over the past three decades, spillover estimates of FDI effect has continuously increasing, in the 

1980s from just less than one per cent, in the 1990s to eight per cent and in the 2000s to about 59 per 

cent (Figure 2). As pointed out, positive productivity spillovers from foreign investment has been 

reported in Mexico, Indonesia, Taiwan, Uruguay, Kenya, Zimbabwe, Turkey and Malaysia. In 

contrast, in Morocco, Venezuela, Argentina, South Africa, Ghana, India, Thailand, and Tanzania 

report either the absence or a negative spillovers effect. Moreover, the seminal positive findings of 

cross-sectional data studies have been challenged by the growing availability of panel-data studies. It 

seems that there is a link between cross-sectional studies and positive findings. While negative or 

insignificant findings are associated with panel-data studies.  

 

Overall, there is a growing number of studies with mixed results. The recent spillover findings seem 

to suggest that the generation of spillover is not automatic, rather it depends on the existing specific 

firm characteristics (Marine and Bell 2006, Kohpaiboon 2006). Most importantly, the approach 

adopted in the literature of 69 studies largely avoids to investigate the transmission mechanisms by 
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which FDI-spillovers effect actually take place. Instead, they simply focus on whether or not 

spillovers occur. This would be an important aspect to narrow the heterogeneity nature of spillover 

estimates. 

3. Data and Methodology  

3.1. Methods, Protocols and Data Construction  
The search of literature uses the EconLit database and is supplemented with Google Scholar and 

Scopus. The updated database of the World Bank (2012) that provides empirical studies conducted 

mainly using the enterprise survey data was also visited. We searched using the keywords: 

‗productivity spillover + FDI‘, ‗productivity spillover + FDI + developing countries‘, ‗FDI presence 

effect on host economy‘, and ‗technology transfer + foreign firms‘. For instance, the keyword 

‗productivity spillover + FDI + Developing countries‘ using the Scopus search engine hits 1026 

records to review. Examinations of titles, abstracts, and keywords were followed by the inspection of 

the introduction and conclusion. The approach yielded a gross list of 233 prospective studies. 

  

Studies to be included in the meta-analysis must satisfy the following criteria: English language 

empirical micro econometrics that study intra-industry spillover effects that report regression based 

coefficients. This results in 74 primary studies. Before transferring the data to a Stata file, a template 

for data extraction was designed in excel format. A second reviewer checked the consistency of the 

data and coding with an initial data collection and coding disagreement rate of 4.3%. After double 

checking initial disagreements, consensus was reached. The search process and data coding conducted 

from May – September 2013.  

  

It is worthwhile to describe few critical aspects encountered during the review and data coding. 

Multiple estimates are a common standard in economics. This is partly due to the demand from 

editors and reviewers that applied econometric studies should report multiple models, methods and 

estimates to ensure authors‘ main findings are robust (Stanley and Doucouliagos 2012). This may lead 

to a best-set, average-set or all-set meta-data
3
. Following the advice of Stanley (2001), mainly to 

evade giving undo weight to a single study, many meta-analysts chose either one best estimate or the 

average estimate. It is, however, not possible to average different estimation techniques and models. 

Moreover, we may lose important within study information if we use average estimates (Disdier and 

Head 2008). Most importantly, choosing the best estimate is completely flawed. First, in most cases, 

authors do not explicitly indicate their best estimate. Second, if they do, author‘s preference may 

introduce potential selection bias. Third, estimates in a comprehensive single paper can be 

underweighted relative to estimates of researchers who publish a large number of closely related 

literatures as each would count as an individual study to be included as a best-set (Stanley 2001). On 

the basis of these reasons, we adopt the all-set estimates.  

 

                                                           
3
The best-set consists of one estimate that the author believes to be the key regression of the study often labelled ―preferred equation‖. 

While the all-set is constructed from all relevant study estimates. This may offer more observations to explain the heterogeneity of the 

results. The average-set is constructed from the all-set estimates.     
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Some 86% of the models are estimated in log-linear functional form. When the primary studies using 

the double-log or linear functional form, we had to re-compute the effect size by using sample means
4
. 

Instead of omitting, we contacted authors when sample means, observation size, t-values or standard 

errors were not reported in the primary studies. In total 37 email requests were enabling us to include 

another 334 (about 23%) observations. Similarly, we have also collected estimates from interaction 

variables. Five studies are excluded due to authors that were not willing to support missing sample 

means.   

3.2. Meta dataset  
The dataset constitutes of 1450 observations from 69 empirical studies regarding 31 developing 

countries. The median number of parameter estimates taken from a primary study is 11. The mean and 

maximum are 21 and 100, respectively. The study includes 43 peer-reviewed journal articles and 26 

working papers, dissertations, book chapters and unpublished studies. The oldest study was published 

in 1986, the most recent in 2013 and the median study appeared in 2008. Hence, half of the research 

in question was published in the last five years. This implies that this topic is very lively debated and 

that many new investigations of spillovers from FDI have appear.  

 

To put these figures into comparison, Nelson and Kennedy (2009) summarize and assess 140 meta-

analysis in economics conducted since 1989 report that the average number of parameter estimates 

included was 191, the median was 92, and the largest number of parameter was 1,592. The average 

and the median of primary studies reviewed were 42 and 33, respectively. The mean and median of 

explanatory variables included were 14 and 12, respectively, while the maximum control variables 

used was 41. Therefore, comparing with conventional meta-analysis in economics, the current dataset 

can be regarded as large enough and apt to explain robust evidence of the underlying true effect size 

and heterogeneities nature of spillover estimates.  

 

To account for outliers, we applied the multivariate outlier method proposed by Hadi (1994) as we 

want to use spillover coefficients together with their precision to filter publication bias and identify 

outliers jointly. Consequently, 14% of the observations are identified as outliers. More than two out of 

three of the outliers are either from unpublished studies or have zero 5-year impact factor reported in 

the Institute of Scientific Information as of August 2013. We report the findings without outliers, but 

note that the inclusion of outliers yields similar results.  

3.3. Empirical Approach 
The empirical approach involves three stages. The first stage starts with the computation of the 

weighted average spillovers effect size. In the second stage, we deal with funnel plots and Funnel-

Asymmetry Test (FAT) in order to test whether the weighted average effect size is affected by the 

presence of publication bias. So, an important concern of this stage is not only to detect the existence 

of publication bias but also to remove the bias and establish a corrected summary of the empirical 

findings.  Thus, the genuine magnitude of the meta-effect is examined through the Precision-Effect 

Testing (PET). The third stage investigates the heterogeneity nature of reported spillover estimates 

that can be attributed to method heterogeneity and quality characteristics.  

                                                           
4
 Initially, I owe this point to Havránek, Tomas for the brief procedure and explanation on computing effect size using sample means during 

our personal communication.    
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3.3.1.  Weighted mean: Meta-effect  

The simple weighted average of the reported estimates can be derived as: 

    

      
∑    

∑  
 ……………………………………………. (3.3.1) 

where    is the measure of estimates of spillover from the i
th
 study and    is the weights used, 

the  number of observations of the i
th
 study.  

 

According to Copper and Hedges (1995) the inverse of the variance has been suggested as the optimal 

weights. However, Adams et al. (1997) indicate that those with large sample size which are more 

precise studies should have more heavy weight than those with small sample size that are less precise. 

Consequently, Hunter and Schmidt (2004) and Schulze (2004) recommend the use of a sample size to 

weight the effect size as a standard practice of meta-analysis. The weighted average of the spillover 

estimates is 0.16, which is statistically different from zero at a 95% confidence interval, implying that 

FDI has a significant positive effect on productivity spillovers. Even though this average offers 

insightful summary, it is quite basic.  

3.3.2. Publication bias and Genuine effect 

The simplest and most common method used to detect the presence of publication bias is a funnel plot 

(Sutton et al. 2000). A funnel plot is a scatter diagram of the estimated spillovers on the horizontal 

axis and its precision on the vertical axis, usually the reciprocal of the standard error (e.g., see Stanley 

2008, Stanley and Doucouliagos 2012, Iršová and Havránek 2013). In the absences of publication 

bias, a funnel plot should be symmetrical (Roberts and Stanley 2005). It should be symmetrical, 

because small sample size with typically imprecise spillover estimates or large standard errors are 

widely dispersed at the bottom of the funnel (Stanley 2005). In contrast, large sample studies with 

usually most precise estimates should be more compactly distributed at the top of the funnel (Stanley 

and Doucouliagos 2010). As a result, the plots should be symmetrical and resemble an inverted funnel 

(Stanley and Doucouliagos 2012). In contrast, when there is a bias, a funnel plot will be asymmetrical. 

Asymmetrical plots may indicate that some parameter estimates are discarded or unreported.  

However, this method of publication bias detection is only based on visual inspection which is a 

subjective interpretation, and therefore may remain unconvincing. Hence, we resort to a more formal 

statistical method. Modelling publication bias starts with switching the axes of the funnel plot, so that 

the estimated spillovers effect is the dependent variable on the vertical axis and its estimated standard 

error is the explanatory variable on the horizontal axis. This transformation of the funnel plot provides 

the intuition of the Meta-regression model (henceforth MRM) (Roberts and Stanley 2005, Stanley and 

Doucouliagos 2010). To see the graphical derivation of MRM, first take the funnel plot described 

above. Second, invert the funnel by plotting     on the vertical axis. Third, revers the axes and 

interpret the funnel plot as:            

 

                  …………………….. (3.3.2) 

 

where    is the measure of estimated spillovers effect from the i
th
 study,     its standard error, 

    the true magnitude of spillovers effect and    is the magnitude of publication bias.  

 

This regression relation shows that as sample size increases and thus the quantity of available 

information increases,     will approach zero (Stanley 2005). It follows that, in the absence of a bias, 
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the spillovers effect should vary randomly around    and should be independent of their standard 

errors (Roberts and Stanley 2005, Doucouliagos and Stanley 2009). Likewise, the presence of a bias 

can be detected if the spillover estimates correlate with their standard errors.  

 

As empirical studies can use different econometric techniques, sample sizes and specifications, 

equation (3.3.2) is likely to be measured with a well-known heteroscedastic problem. Hence, this 

should be measured with weighted least squares (WLS). Recall that WLS is dividing equation (3.3.2) 

by individual standard error,    . Adjusted for heteroscedasticity furnishes:   

 

                              ……………. (3.3.3) 

 

here    is the t-statistic of the FDI-spillover effect. Through testing   =0 and   =0, the FAT 

and  PET respectively investigate the issue of publication bias and the underlying true effect size.   

 

In regression (3.3.3), when more than one estimate from each study is collected, within-study 

dependence could be an important source of potential estimation bias (Rosenberger and Loomis 2000, 

Bateman and Jones 2003, Disdier and Head 2008, Doucouliagos and Stanley 2009). So that, multiple 

estimates from the same studies are likely to be correlated as they share the same characteristics. In 

order to account for within-study dependence, Rosenberger and Loomis (2000) and Bateman and 

Jones (2003) recommend the use of a multi-level model. Furthermore, we use clustered-robust 

standard error at the study level for robustness check. Moreover, both in order to eliminate the issue of 

within-study dependence and to further check robustness, we also use the average-dataset across each 

study. 

3.3.3.  Explaining Heterogeneity  

The potential sources of heterogeneity listed in the Appendix Table A.2 are derived from the debates 

in the literature as well as the meta-data at hand. Following the debates in the empirical studies and 

the approach presented by previous meta-analyses (e.g., see Havránek and Iršová 2011), we report 

four categories of potential sources of heterogeneity: data characteristics, estimation characteristics, 

specification characteristics and publication characteristics.  

 

Data characteristics: Slightly more than 70 per cent of the primary studies that use panel data report 

either insignificant effects or negative significant effects. Nevertheless, about 29 per cent of recent 

panel-data studies also find positive effects. Over two out of five of the cross sectional data find 

positive and statistically significant effects. Firm-level versus industry-level analysis is also another 

source of variation. Various studies, about 92% use firm-level data, of which 30% and 17% 

respectively report evidence of positive and negative significant effect. Combining the data type and 

the level of data aggregation, 67% of the estimates come from firm-level panel data analyses. We 

have also considered the number of observations and the time span of the data used to observe if there 

is systematic variation between small and large studies. Lastly, because developing countries date 

come from either the World Bank enterprise survey or the national statistics bureaus, we have 

included a dummy variable to observe systematic difference as a result of data source.  

 

Estimation characteristics: More than two out of five of the studies estimate productivity spillovers 

using total factor productivity (TFP) as the dependent variable. Others employ a one-step estimation 

technique using the labour productivity, output or value added. When TFP is computed in the first-
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step, some authors use OLS while others consider the endogeneity of inputs and employ either the OP 

(1996) or the LP (2003) estimation techniques. While in the second-step, we include dummies of the 

estimation techniques performed to report a given estimate and the functional form of the models 

used. Moreover, dummies for the inclusion of year and sector fixed effects are also created. It should, 

however, be noted that most primary studies report estimates related to contemporaneous FDI 

spillover effects for domestic firms while only a few estimates relate to lagged effects of spillovers.     

 

Specification characteristics: Significant heterogeneity also exists with respect to the measurement 

of foreign presence. Empirical studies use proxy measures in terms of employment, capital, or output 

share. In the meta-data, majority of the studies use the output and employment specification, 45% and 

33% respectively. Finally, to observe any systematic difference between the theory of the pipeline 

model and the domestic capability model, we construct dummies for the inclusion of control variables 

like absorptive capacity, technological gap, and firm size.  

 

Publication characteristics: We also control for study and journal qualities to find out whether 

publishing in a peer-reviewed journal systematically results in different outcomes of spillover 

estimates. To do so, we construct dummies for the inclusion of publication in a peer-reviewed journal, 

but we also use author‘s citations in Google Scholar, and journal‘s rank
5
. Finally, we control the 

publication year of the study, that is, we try to uncover a publication trend.  

To explain the variation in the spillover estimates, we have expanded the FAT and PET of 

model (3.3.2) to include the moderator variables:  

 

                           ……….. (3.3.4) 

 

where     is the spillover estimate of j of the i
th
 study,     its standard error,    the true magnitude of 

spillovers
6
,    the magnitude of publication bias and X is a vector of the moderator variables listed in 

the Appendix Table A.2. Correcting equation (3.3.4) for heteroscedastic with WLS we have:  

 

                      
 

    
                    … (3.3.5) 

 

Regression (3.3.5) estimated using the General-to-Specific (G-to-S) modelling approach developed by 

Charemza and Deadman (1997). The G-to-S modelling starts with a specification in which all 

potential moderator variables are included in the general equation (3.3.5). Then the most statistically 

insignificant variables are removed, one at a time, up to the specification in which only significant 

variables remain (Charemza and Deadman 1997, Doucouliagos and Laroche 2003, Cipollina and 

Salvatici 2010, Stanley and Doucouliagos 2012). In the words of Charemza and Deadman (1997:78), 

―the strength of G-to-S modelling is that model construction proceeds from a very general model in a 

more structured, ordered fashion, and in this way avoids the worst of data mining‖. Then, the specific 

                                                           
5 The national Dutch research school for development studies CERES, for which I involved in providing journals rank in 2013, present 

journal quality classification through the impact factor of the Institute of Scientific Information (ISI). Based on ISI impact factor, A (high 

quality) journals ranked from the top one-third cited outlets in the ISI journal category. Thus, we create a dummy for high quality (A ranked 
journals) and use other classifications as reference.  
6
However, the spillover estimates corrected for selection bias shouldn‘t be now interpreted only from the single constant term but rather 

together with vector of X variables. This is because, the moderator variables might affect the decision to present a given estimate (Stanley 

and Doucouliagos 2012). 
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model is re-estimated using the clustered data analysis and the multi-level model to account for the 

study level dependence.    

4. Findings 

4.1. Funnelling to detect publication bias 
Figure 3 shows the funnel plots of the estimated spillovers of FDI. Inspection of the plots seems to 

reveal a slight heavier midsection on the right-hand side of the plot, implying that many positive 

results are reported in the literature. The top of the funnel plots are usually a good approximate of the 

true empirical effect after due allowance for publication bias (Stanley and Doucouliagos 2010). 

Consequently, in the words of Roberts and Stanley (2005:27) ―… for areas of research that contain 

many studies, the simplest remedy for publication bias is to average the findings from only the largest 

studies (say, the top 10%),‖ which is the top portion of the plots.  In light of this, Stanley et al. (2010) 

also argue that giving the most precise 10 per cent a weight of one and the rest a weight of zero can 

greatly reduce publication bias. Averaging the top 233 (i.e. the top 10%) spillover estimates provide 

an average of 0.004.   

 

In the absence of publication bias and provided that the most top portion of the plots are more precise, 

estimated spillovers are expected to vary evenly and randomly around this average. However, the 

average of all 1233 spillover estimates is 0.172, so that publication bias would seem to be 43 times 

larger than the average of the most precise estimates. In other words, 97 per cent of the weighted 

average of reported spillover estimates presented in section 3 is due to publication bias. This kind of 

publication bias has clear policy implications. For instance, policymakers may expect 1.6 per cent 

increase in domestic firms‘ productivity from a 10 percentage points increase in FDI. However, the 

top 10 per cent estimates suggest that only 0.04 per cent increases in productivity of domestic firms 

will occur. 

  

Figure 3: Funnel plots: All studies        Figure 4: Funnel plots: Published studies 

 
Source: Author‘s elaboration  

 

While Figure 3 combines published and unpublished primary studies, Figure 4 uses published studies 

only in order to check for a possible an additional publication bias from reviewers and editors of 

journals. If publishing in a peer reviewed journal were to be characterized by additional publication 

bias, the funnel plots would move more to the right. However, except for the plots being heavier and 

thinner, the shape of the funnel plots is comparable. 
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4.2. FAT and PET results   
The MRA for publication bias and genuine effect are reported in Table 1. When all studies are 

included in the specification, the multi-level model of Table 1 shows positive and significant 

publication bias. Also when only spillover effects from published studies in peer-reviewed journals 

are considered, we detect positive and significant publication bias. Further, to check for robustness, 

the clustered data analysis shows evidence of publication bias. Lastly, we analyse the primary studies‘ 

averages. In this case, we are left with a small number of observations (53 versus 1233, Table 1 and 

69 versus 1450, Table A.3 where we include outliers). Only when we include outliers (Table A.3) we 

find significantly positive publication bias. However, note that simple average of primary studies may 

lead to bias estimates as it fails to take advantage of important within-study information (Stanley and 

Doucouliagos 2012). The evidence of publication bias is consistently significant and positive in all 

specifications reported. So, in support of the funnel diagrams, the objective MRA provides clear 

evidence of publication bias.  

 

Table 1 can also be used to examine whether journal reviewers and editors while selecting and 

accepting papers are a source for publication bias. In column 3 of Table 1, the magnitude of 

publication bias is reported. This column provides evidence of more publication bias for studies 

published in a peer-reviewed journal. However, this publication bias is not statistically different from 

the publication bias of all studies. In other words, except from self-censorship, primary studies are not 

affected by an additional pressure from journal reviewers‘ and editors‘ tendency to select positive and 

significant findings. In light of this, the magnitude of publication bias ranges from 0.505 to 1.34. 

Following the review of  

 

Table 1: Meta-Regression Analysis of publication bias and a true effect 

  Variables  

 1/SE Publication bias N 

Multilevel model  

All studies  

Peer reviewed   

 

-0.006 (-1.16) 

-0.012 (-1.14) 

 

1.06** (2.19) 

1.34* (1.76) 

 

1233 

  694 

Clustered data analysis  

All studies  

Peer reviewed  

 

0.0004 (0.06) 

-0.0005 (-0.02) 

 

0.505** (2.07) 

0.572* (1.77) 

 

1233 

  694 

Average    

All studies  

Peer reviewed   

 

0.026  (1.16) 

0.024 (0.99) 

 

 0.380 (0.81) 

 0.384 (0.59) 

 

   53 

   34       

                  Source: Author‘s elaborations. 

      Notes: **, * stands for 5 and 10% level of significance. N denotes the number of FDI-

spillover           estimates.(t-values in brackets)  

 

Doucouliagos and Stanley (2013), the value of publication bias found in this study is substantial 

(using the preferred multi-level model as it accounts for both within and between study variations). 

Concerning the true magnitude of spillovers estimate versus the weighted uncorrected average 

spillovers effect, the inference from the publication bias is important. The slope of model (3.3.3) also 

provides what Table 1 reports the true magnitude of the effect. In all the specifications, no evidence of 

genuine spillovers effect from FDI is found. The PET across all specifications is consistently 
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insignificant. Nonetheless, it is worth to mention that these findings are average across all methods. In 

this regard, we need a multivariate MRA as our inferences may largely depend on other potential 

sources of heterogeneity like the quality of the primary studies, misspecifications or other 

characteristics of the primary studies.   

4.3. Meta-Regression Analysis  
Table 2 presents the results of multivariate MRA using G-to-S modelling approach. The G-to-S 

procedure in column 1 of Table 2 reveals 12 variables that remain statistical significant. Then, this 

specific model is re-estimated using the clustered data analysis and the multi-level model.   

 

Columns 2 and 3 of Table 2 using the multi-level model and clustered data analysis respectively 

report 11 moderator variables that potentially explain the heterogeneity in the reported spillover 

estimates. The number of years of the data  used, the definition of the dependent variable, the 

estimation techniques, the publication year of the study, the journal rank, and the inclusion of sector 

fixed effect and technological difference systematically matter to report a given spillover estimate. 

For instance, a one-step estimation of spillover using output, labour productivity, or value added is 

likely to find a 0.019 higher adverse spillover effect than the two-step TFP estimation method. At the 

same time if random effects, GMM or other spillover estimator is adopted, the estimation result in an 

upward shift of 0.028, creating on average a more positive estimate compared with the fixed effect 

regression.  

 

Table 2: Multivariate MRA model using the General-to-Specific approach 

Moderator Variables Column 1: 

WLS 

Column 2: 

Multi-level 

model 

Column 3: 

Clustered 1/se (  ) 0.127*** 0.124*** 0.127*** 
 (0.023) (0.025) (0.025) 

Intercept (  ) 0.407* 0.472* 0.407* 

 (0.215) (0.265) (0.226) 

Data characteristics    

Time span -0.003*** -0.004*** -0.003*** 

 (0.001) (0.001) (0.001) 

No. of firms 0.000004** 0.000003 0.000004 

 (0.000002) (0.000002) (0.000003) 

Estimation Characteristics   

One step estimations -0.019** -0.018** -0.019* 

 (0.008) (0.008) (0.009) 

Fixed effects 

estimators 

-0.028*** -0.028*** -0.028* 

(0.007) (0.008) (0.015) 

Difference -0.026** 0.026** 0.026** 

 (0.011) (0.012) (0.011) 

Sector fixed effects -0.024*** -0.022*** -0.024*** 

 (0.008) (0.008) (0.006) 

Specification characteristics   

Technological gap -0.054*** -0.053*** -0.054*** 

 (0.014) (0.015) (0.016) 

Lagged spillover -0.167*** -0.163*** -0.167*** 

 (0.018) (0.019) (0.019) 

Publication characteristics   

Published 0.035** 0.035** 0.035* 

 (0.016) (0.017) (0.021) 
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       Publication date -0.003*** -0.003*** -0.003*** 

 (0.001) (0.001) (0.001) 

Journal rank -0.035** -0.035** -0.035* 

 (0.016) (0.017) (0.019) 

Observations 1233 1233 1233 

 Source: Author‘s own computation from collected empirical studies 

 Notes: dependent variable is the t-statistics of estimated spillover; standard errors are 

reported  in parenthesis.  * significant at 10%; ** significant at 5%; *** significant at 1% 

 

In reference to the specification characteristics, the inclusion of existing technological levels of 

domestic firms and estimates of lagged spillovers appear to affect the estimates. A specification that 

controls for the exiting technological difference between domestically-owned firms and foreign-

owned firms are likely to find lower spillovers effect (on average 0.054). In light of this, recent 

researchers that presume the outcome of spillover is not automatic rather depends on the nature of 

firm heterogeneity (such as, the technological levels) are likely to be valid.  

 

The conceptual debate over how the domestic firms‘ technological levels influence the outcome of a 

given spillover estimate offers a significant opportunity for future research. For instance, it would be 

interesting to investigate how the size of the technological gap between domestic and foreign firms 

influences potential spillovers. Majority of the studies either associate high (low) absorptive capacity 

with low (high) technological difference or exclude these important moderator variables from the 

specification. Furthermore, several researchers report positive spillover effects associated with a large 

technological gap (e.g., include Castellani and Zanfei 2003, Jordaan 2008). This relationship and 

finding may challenge the direct but inverse substitute or the association of low (high) technological 

gap with high (low) absorptive capacity. Moreover, this study shows that these variables produce 

opposite signs (although absorptive capacity is not statistically significant) but should be included 

together and analysed independently. In this regard, either equating the absorptive capacity as the 

inverse of the technological gap or excluding these moderators from the analysis is potentially flawed, 

causing a misspecification error.  

 

Lastly on quality characteristics, published studies report spillover estimates that are larger (on 

average higher by 0.035) than unpublished studies. We also find that publication year of the study 

affects reported estimates, in that, new studies tend to find a downward trend in spillovers estimate 

(on average lower by 0.003). Furthermore, a high-ranked journal (the impact factor of the journals) is 

likely to reduce estimated spillover estimates.  

 

4.3.1.  Estimating the corrected Meta-effect via a multivariate MRA 

The underlying true meta-effect can be estimated from the result of multivariate MRA conditional on 

method heterogeneity. This underlying effect is labelled the ‗best practice‘ method (e.g., see 

Doucouliagos and Stanley 2009, Havránek and Iršová 2011, Stanley and Doucouliagos 2012). There 

are many potential genuine heterogeneity effects of spillover estimates than suggested by the single in 

the earlier presented PET
7
. To avoid a subjective judgment, we start from the condition that all the 

moderator variables are set to be zero. In other words, for unpublished papers that use cross-sectional 

                                                           
7In fact the joint test of the significant variables from the MRA revealed that the null hypothesis of zero joint effect has been rejected, F(12, 1220) = 

19.70 with a p value of less than 0.0001.          
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data aggregated at industry-level among others, the underlying meta-effect is predicted to have a 

statistically significant positive effect of 0.124 (t=5.04, using the multi-level) and 0.127 (t=5.11, when 

clustered analysis used). Note that this meta-effect is 23 per cent less than the weighted uncorrected 

average meta-effect. When we allow for the use of a series snapshot of the data (as opposed to a 

single snapshot), the MRA model predicts the meta-effect to reduce to 0.121. 

 

Next, we extend the ‗best practice‘ equation by allowing to follow the study by Aitken and Harrison 

(1999). We chose this study: first, it is published in the American Economic Review journal. Second, 

it has the highest study citation of all studies in the dataset. Third, the authors use firm-level panel 

data, estimate a one-step regression and their specification controls for productivity differences across 

industries. All-in-all, this study seems to be free from model misspecification errors and published in 

a peer reviewed most rated journal. We further extend such ‗best practice‘ via the recent publication 

by Mebratie and Bedi (2013) to consider advances in methodology that possibly improve spillover 

estimations. The combination of these ‗best practice‘ by Aitken and Harrison (1999) and Mebratie and 

Bedi (2013), model (3.3.5) predicts a meta-effect of 0.084 and statistically significant at any 

conventional levels. The procedure reports similar result when clustered analysis used, 0.083 with 

t=3.08. After correcting for publication bias and misspecification, the true magnitude of the meta-

effect is about 0.084. This implies that the weighted uncorrected average meta-effect reported in 

section 3 is greatly exaggerated by about 48 per cent than the actual magnitude of the effect.   

 

A third case would be a study that computes TFP into two-step estimation procedure, specification 

that controls for technological levels of domestic firms, and fixed effects are used for the estimation of 

spillovers. Doing these extensions, the best practice estimate results in 0.076 meta-effect and 

significant at any conventional levels, which is not much different from the above best practice 

estimate. Having said that, the ―worst practice‖ can be considered as ―… (a) mirror image of the best 

practice estimate‖ (Havránek and Iršová 2011:240). In light of this, studies that use industry level 

aggregated cross-sectional data, endogenous TFP estimation, OLS spillover estimation, and 

specifications  that don‘t control productivity difference across industries among others would be 

labelled as the worst practice. This worst practice estimation finds a positive statistically significant 

estimate, 0.151. In this regard, the positive estimates are partly the result of misspecifications.      

    

4.3.2.  Further account for publication bias 

After the inclusion of reasonable moderator variables, the presence of publication bias remains valid. 

Further to this, recall that published studies are more likely to find larger spillover estimates compared 

to unpublished studies. Most noticeably, our central finding of the presence of publication bias based 

on funnel plots and simple MRA are corroborated by the multivariate MRA. Apparently, positive 

spillover effects are associated with publication bias.  

 

Following the above discussion of ideal research practice, however, the question is whether the 

publication bias occurs as a result of everyone‘s prior interest to follow best practice. It is a fact of life 

that researchers may prefer to follow conventionally expected results (good practices) to polish their 

products in order to attract customers (Doucouliagos and Paldam 2009). If authors‘ or reviewers‘ prior 

interest is to estimate or select best practice and not to prefer positive statistically significant results, 

then the funnel graphs would be symmetrical. To do so, we recall the above best practice research 

design, that is, studies that use panel data, firm-level analysis, and controlling for sectoral fixed 
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effects
8
. Doing so, as can be seen in Figure 5 and Figure 6, the funnel plots seem to reveal that they 

are not distributed randomly, in that, slightly skewed to the right portion in both published and all 

studies. Therefore, they are not less asymmetrical than plots of section 4.1 and then we conclude that 

the ‗best practise‘ is not causing the publication bias.  

 

In addition to this method which is a subjective interpretation and based on visual inspection, a more 

formal statistical method is required. Stanley et al. (2008) demonstrate that for variables that are 

defined best practice method, the interaction with the standard error should be statistically significant 

if the method is the source of publication bias
9
. When doing such formal test via equation (3.3.5), 

none of these aspects of the best practice find statistically significant value
10

. The reported spillovers 

effect from FDI are, therefore, biased towards positive results. In light of this, a very interesting result 

is that the best practice approach is not causing the publication bias.  

 

Figure 5: Best practice funnel: All studies.     Figure 6: Best practice funnel: Published studies 

 
Source: Author‘s elaboration  

5. The neglected role of transmission channels  
Spillover is divided into technological and pecuniary. The former described as the lack of 

compensation that is caused by the absence of market mechanism to capture the flow of knowledge 

from one firm to another firm. In contrast, the latter considered as occurring indirectly through market 

mechanism, i.e., external to the production activities of involved firms. These spillovers are assumed 

to occur through four transmission channels (viz. demonstration, labor mobility, competition and 

export).  

 

Over the past three decades, an impressive number of empirical studies has investigated these kinds of 

spillovers. However, the transmission channels through which the presence of foreign-owned firms 

affects domestically-owned firms have been considerably less frequently investigated. In light of this, 

the empirical work considerably avoids discerning the channels underlying the spillovers and instead 

focuses on whether or not the presence of foreign-owned firms influences the productivity of 

domestically-owned firms. Thus, there is a wide gap between theoretical level and empirical analyses. 

                                                           
8
Note that the full design of the best practice is not feasible to follow as very few estimation will left for analysis. 

9
 It is useful to note that the full best practice definition is feasible to use via the formal statistical method. Consequently, we have interacted 

with and tested the time span of the data, publication status,  specification for sector fixed effect, one-step estimations and accounts for 

misspecification aspects of good practice.  
10

 Indeed the joint test of these interactions reveals that the null hypothesis of zero effect has not been rejected (p value of 0.3631).    
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Moreover, the studies that investigated spillovers effect are assumed to occur regardless of the nature 

of firm heterogeneity. More specifically, for instance, they largely ignore the heterogeneity related to 

the R&D expenditure and the technological levels of domestic firms, a point also stressed by Mebratie 

and van Bergeijk (2013) for R&D expenditure. Clearly, universal spillover effects can not exactly 

indicate how spillover occurs and which domestic firms are gaining. Some may experience positive 

impacts, others nothing or even negative. For instance, firms with relatively higher level of 

technology can possibly benefit from spillovers via the competition and/or demonstration effects, 

while firms with lower level of technology may not be in a position to compete or imitate (Hamida 

2013). Instead the latter kinds of firms may benefit from labor mobility channel.   

 

Thus, the relative importance of the spillover channels varies with the existing firm specific 

characteristics of domestic firms. We strongly believe that the investigation of overall spillover effects 

needs to discern the transmission channels through employing various control variables that represent 

each of the spillovers channels. This would be an important aspect to accurately describe and exactly 

identify the impact of spillover process, and hence narrowing the heterogeneity nature of spillover 

estimates. Furthermore, not only from the viewpoint of the academic interest, but also from the 

viewpoint of policymakers this would be vital to fine-tune the transmission channels by which 

spillovers effect actually occur. Given the nature of the different spillover transmission channels and 

firm heterogeneity, therefore, it is tenuous to interpret universal spillover effects. Accordingly, the 

nature and occurrence of spillovers investigation can gain a great deal from the interaction of the 

transmission channels under which spillovers effect work and the specific firm characteristics. 

6. Conclusion 

This study offers a meta-analysis of intra-sectoral FDI spillovers effect for publication bias. We gather 

1450 reported spillover effects from 69 primary studies covering 31 developing countries published 

from 1986 to 2013. For each empirical study, we have coded potential research dimensions and 

categories of study and journal qualities. Using different methods, the study investigates, firstly, 

whether or not the literature suffers from publication bias, and if so, to what extent, and secondly, 

examines whether or not the empirical evidence supports the existence of a true effect size. Thirdly, 

the study identifies variables that can explain the variation found in the spillover estimates. 

In accordance with the seminal findings by Görg and Strobl (2001) and contrary to the Iršová and 

Havránek (2013) and Mebratie and van Bergeijk (2013), the study uncovers the existence of 

publication bias and we add the extent of the publication bias. Reported spillover estimates are 

significantly overstated, and on average too many positive results have been reported and published. 

However, we don‘t find an additional publication bias from editors and reviewers of journals except 

through self-censorship. Second, the spillovers effect found in the empirical studies greatly overstate 

the true magnitude. Unlike the Iršová and Havránek (2013) that intra-industry spillovers are zero, 

after correcting for publication bias and misspecification of the primary studies, the underlying meta-

effect is economically important.  

 

Third, using the G-to-S modelling approach, the variation in the spillovers magnitude and its sign 

were shown to largely depend on study design, that is, method heterogeneity. For instance, a one-step 

estimation of spillovers is likely to find a higher adverse spillovers effect than the two-step TFP 
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approach. Primary studies that use the fixed effects estimators are likely to find a lower spillover than 

studies that use other estimation models. In reference to study quality, more positive spillovers are 

likely to be reported in published studies. Excluding sector fixed effect and existing technological 

levels in the specification of the model may lead to omitted variable bias, in that, researchers may 

result in a false generalization of the spillovers effect. It is worth noting that the estimation techniques 

of the G-to-S modelling approach purified the study dependence through the multi-level model as 

well as the clustered data analysis approach.  

 

Finally, the study also has crucial lesson with regard to the conceptual debate over how domestic 

firms‘ existing technological levels influence spillover estimates. Furthermore, not only from 

academic point of view, but also from policy perspective, it would be more important to separate the 

different transmission mechanisms under which spillovers actually take place. Our review of literature 

of 69 studies shows that emphasis is given to whether or not spillovers occur. How this spillover 

actually occur is considered as a black box.  
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Appendices 

Table A. 1: Studies used in the Meta-Analysis 

Aitken & Harrison (1999)  Henning (2013)  Mebratie & Arjun (2013) 

Albornoz & Kugler (2008)  Jordaan  (2005)  Melese & Waldkirch (2011) 

Aldaba & Aldaba (2012)  Jordaan  (2008a) Na-Allah & Muchie (200  

Aslanoğlu (2000)   Jordaan (2008b)  Narula & Marin (2005) 

Björk (2005)    Jordaan (2011)  Nguyen (2008) 

Blalock & Gertler (2008)  Kathuria (2000)  Nguyen C. D. et al. (2008) 

Blalock & Gertler (2009)  Kathuria (2001)  Nguyen A. N. et al. (2008) 

Blalock & Simon (2009)  Kathuria (2002)  Nicholas Okot  (2013) 

Blomström (1986)   Kee  (2005)  Rattsø & Stokke (2003)   

Blomström & Sjöholm (1999)  Kee (2013)  Rutaihwa (2013) 

Blomstrom & Wolff (1994)  Khalifah & Adam (2009) Salim & Bloch (2009) 

Blyde et al. (2004)   Khawar (2003)  Sarkar & Lai (2009) 

Bouoiyour & Akhawayn (2003)  Kinuthia (2013)  Sasidharan & Ramanathan (2007) 

Bwalya  (2006)    Kohpaiboon (2006) Sjöholm (1999a) 

Castro (2012)    Kokko (1994)  Sjöholm (1999b) 

Cheng (2011)    Kokko (1996)  Takii (2009) 

Chuang & Lin (1999)   Kosteas (2008)  Takii (2011) 

Chudnovsky et al. (2008)  Köymen (2009)  Taymaz & Yłlmaz (2008) 

Cuyvers et al. (2008)   Le & Pomfret (2011) Todo & Miyamoto (2006) 

Erdogan (2011)    López (2002)  Thuy (2005) 

Feinberg & Majumdar (200  Managi & Bwalya (2010) Van Thanh & Hoang (2010) 

Gachino (2010)    Marin & Bell (2006) Villegas-Sanchez (2009) 

Haddad & Harrison (1993)  Marin & Sasidharan (2010) Waldkirch & Ofosu (2010) 

 Source: Author‘s elaboration  

  



Page | 25  

 

Table A. 2: Definition of variables and descriptive statistics 

Moderator Variable Definition Mean (standard 

deviation) 

1/se The precision of estimated spillover semi-

elasticity 

30.49 (56.28) 

                             Data Characteristics 

Panel data =1 if panel-data are used   0.726 (0.446) 

Firm level =1 if firm-level data are used   0.929 (0.256)  

    Data source =1 if the data come from World Bank data 

(national data base source as a base) 

0.816 

(0.388) 

 

Time span  The number of years of the data used   5.96 (3.70) 

No. of firms The (the number of observations used)/(time 

span) 

2130.6 (3246.7) 

Balanced data =1 if balanced data set is used  0.178 (0.383) 

                             Estimation Characteristics  

Linear/ Log-log  =1 if the coefficient is taken from a 

specification different from log-level 

  0.120 (0.239) 

Differences =1 if the regression is estimated in 

differences 

 0.131 (0.338) 

    Lagged spillover =1 if the coefficient represents lagged foreign 

presence 

 0.105 (0.306) 

Year fixed effects =1 if year fixed effects are included   0.564 (0.496) 

Sector fixed effects =1 if sector fixed effects are included  0.580 (0.494) 

OLS =1 if OLS used for the estimation of 

spillovers 

(random effect, GMM, WLS and others as a 

base) 

 0.398 (0.490) 

Fixed effects =1 if fixed effects used for the estimation of 

spillovers (random effect, GMM, WLS and 

others as a base) 

 0.269 (0.444) 

One step estimations =1 if spillovers are estimated in one step 

using output, value added, or labour 

productivity as the dependent variable 

 0.547 (0.498) 

OLS  first TFP  =1 if OLS is used in the first phase of TFP 

estimation  

 0.036 (0.188) 

Olley-Pakes or 

Levinsohn-Petrin 

=1 if the Olley–Pakes method is used in the 

first phase of TFP estimation 

 0.499 (0.500) 

                            Specification Characteristics  

Foreign presence in =1 if proxy for foreign presence is  0.352 (0.478) 
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employment employment (base output and others) 

Foreign presence in 

equity 

=1 if proxy for foreign presence is equity 

(base output and others) 

 0.178 (0.383) 

Technological gap =1 if specification controls for technology 

gap. 

 0.097 (0.295) 

Absorptive Capacity =1 if the specification controls for absorption 

capacity using R&D expenditure or 

percentage of a firm's workers with college 

or higher degrees. 

 0.202 (0.402) 

Firm size (sector 

competition) 

=1 if the specification controls for firm size 

(sector competition) 

 0.333 (0.472) 

All firms  =1 if both domestic and foreign firms are 

included in the regression 

 0.337 (0.473) 

                          Publication Characteristics 

Publication date The publication year of the study (1986 as a 

base). 

  21.88 (3.99) 

Published =1 if the study was published in a peer-

reviewed journal 

  0.563 (0.496) 

Study citations 

Google Scholar 

Study citations in Google Scholar per age of 

the study. collected in August 2013. 

  8.174 (25.026) 

Journal rank =1 if the study published in high journal 

rank, collected in August 2013. 

  0.325 (0.467) 

Source: Author‘s elaboration   
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  Table A. 3: Meta-Regression Analysis of publication bias and a true effect of  

  estimated spillover. Sensitivity analysis with the inclusion of outliers  

Estimation Method Variables  

 1/SE Publication bias N 

Multilevel model  

All studies  

Peer reviewed  

 

-0.000 (-0.28) 

-0.000 (-0.61) 

 

0.88** (2.17) 

1.03*(1.66) 

 

     

1450 

       

778 

Clustered data analysis  

All studies  

Peer reviewed 

 

0.000 (0.35) 

-0.000 (-1.23) 

 

 0.523* (1.76) 

 0.565  (1.10) 

 

     

1450 

       

778 

Average  

All studies  

Peer reviewed 

 

-0.000 (-1.41) 

-0.000 (-1.22) 

 

 1.07 ** (2.54) 

 1.23 * (1.89) 

 

         

69 

         

43 

Source: Author‘s elaborations. 

Notes: **, * stands for 5 and 10% level of significance. N denotes the number of FDI-spillover estimates. 

(t-values in brackets) 
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Abstract 

This study empirically investigates the impact of foreign direct investment on economic growth in 

the Eastern Africa. Developing countries attract FDI aiming to alleviate the problem of capital, to 

fill investment-saving gaps, to facilitate technology and skill transfer, create employment 

opportunity, and to lessen trade deficits. However, the growth impact of FDI is controversial. 

Although most classical growth theories justify positive effect of FDI on economic growth, recent 

empirical studies show inconclusive results. Thus, mainly the effect of FDI on the overall 

economic performance and the existence of conditional convergence were examined in the sub-

region. To meet these objectives, 33 years (1980-2012) balanced annual panel data for 14 

Eastern Africa countries was analyzed by using system GMM estimators, which provides more 

consistent and efficient estimators than pooled OLS, fixed and random effect models . The study 

found a positive and marginally significant effect of FDI on economic growth, rate of economic 

conditional convergence at 5%, absence of significant crowding out effect that is moving from 

FDI to domestic investment, and interdependence of most explanatory variables in affecting 

economic growth. Again, the economic conditional convergence term has been augmented into 

growth model and which can be taken as contribution to the existing growth models of developing 

countries. Thus, East African nations should be committed to attract more FDI by improving 

general investment and specific FDI policies, increasing regional integration, building basic 

infrastructure, developing human capital, internal harmonization and external relation, ensuring 

macroeconomic stability and promoting export-oriented investment. Furthermore, cautious 

identification, planning, administration, and continuous impact evaluation of FDI are equally 

important. 

Key words: Foreign Direct Investment (FDI), Economic Growth, Eastern Africa Sub-Region 

(EASR), Generalized Method of Moments (GMM)  

1. INTRODUCTION 
Investment is a key component of global strategy for sustainable development. According to the 

International Institute for Sustainable Development (IISD), there is a close linkage between 

investment flows and sustainable development (Mann, 2005). Foreign Direct Investment (FDI) plays 

an important role in developing economies through its direct effect on investment and spillover 

benefits and hence economic growth. However, the practical impact of FDI on an economy remained 

a complex topic and inconclusive. Some studies show a positive impact, others show negative impact 

and still others show neutral effect of FDI on economic growth (Lall, 2000; Philip Alege, 2013). 

 

The issue of economic development in Africa in general and Eastern Africa in particular remains a 

series challenge. Economic growth is partly determined by the level of investment, which in turn 

affected by the level of saving.  However, the level of saving is still quite low in sub-region (Alfaro, 

et.al, 2000). As a result, FDI has been used as an alternative source of capital to bridge the gap 
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between saving and the required level of investment (Abdullahi, 2012; Kinyondo, 2012 ; Solomon, 

2008). To this end, many developing countries have made major investment reforms to attract more 

foreign investors especially after World War II. In addition, the fall in the official development 

assistance during 1990s had forced these countries to take new investment initiatives. Eventually, 

many LDCs including Africa have made investment policy reforms.As a result, more than half of all 

private capital flows to developing countries was accounted by FDI in 1988 (Alfaro, et.al, 2000). 

Similarily, the growth rate of FDI inflows into Africa has generally increased in the last two decades 

(Esso, 2010; UNCTAD, 2013a). 

 

Despite such improvements, Africa in general and the Eastern Africa sub-region (EASR) in particular 

have never met their investment demand in history especially due to investment-saving gap. This low 

investment is responsible for low production, low consumption and income as well as low economic 

growth. The ever increasing population demands more goods and services than what the sub-region 

can supply. The productive capacity of the sub-region is very low, mainly due to capital constraint, 

low saving, technological gap, managerial skill gap, and foreign debt burden. In attempting to 

alleviate such bottle necks, Eastern Africa has been attracting large number of foreign investors. 

Forexample, share of FDI flowing to EASR out of African share  increased from 6% in 1970 to 15 % 

in 2012.  However, as empirical evidences reveal, the developmental role of FDI is controvesial 

(Agrawal, 2011; Alege, 2013; Sala, 2014). Thus, the possible benefits and/or costs of FDI needs to be 

examined in order to make informed investment and development decisions. Therefore,the main 

objective of the study is to investigate the impact of FDI on economic growth in Eastern Africa Sub-

Region.  Specifically it aimed to determine short- run and long-run effect of FDI on the economic 

growth;to estimate the combined effect of FDI and other determinants on economic growth ; and to 

examine whether economic conditional convergence exists in the sub-region or not.  

 

The paper has five parts including the introduction and the remaining parts are organized as follows. 

The second part reviews related literature and the third part desribes  about methodology. While part 

four presents the findings, part five  addresses conclusion and  policy implications of the study. 

2. LITERATURE REVIEW 

a. Theoretical Literature Review 

In this part, the theoretical literature, empirical literature and conceptual frame work of the study are 

presented. Here, the concepts and theories of FDI, the nexus between growth theories and FDI, and 

the impact of FDI on economic growth are briefly reviewed.  

Foreign capital often takes two main forms: private foreign investment and foreign aid. Foreign 

private investment is also classified into foreign direct investment and portfolio investment (Lamine, 

2010). More formally, OECD defines FDI as follows: 

Foreign direct investment reflects establishing a lasting interest by a resident enterprise 

in one economy (direct investor) in an enterprise (direct investment enterprise) that is 

resident in an economy other than that of the direct investor. The lasting interest implies 

the existence of a long-term relationship between the direct investor and the direct 

investment enterprise and a significant degree of influence on the management of the 

enterprise. The direct or indirect ownership of percent or more of the voting power of an 

enterprise resident in one economy by an investor resident in another economy is 

evidence of such a relationship ( OECD, 2008, P.48). 
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FDI can also be identified as flow FDI and stock FDI (IMF, 2009; OECD, 2008). Flow FDI refers to 

the amount of FDI undertaken over a given time period. Stock FDI refers to the total accumulated 

value of foreign owned assets at a given time. Regarding to the direction of  flow of FDI, there are 

outflow FDI  and inflow FDI. Outflow of FDI means the flow of FDI out of a country-that is, firms 

undertaking direct investment in foreign countries. Inflow of FDI refers the flow of FDI into a country 

or a region - foreign firms undertaking direct investment in the host country. Foreign portfolio 

investment is an investment by individuals, firms, or public organs in foreign financial instruments 

such as government bonds, corporate bonds, mutual funds, and foreign stocks (Patterson, 2004; 

OECD, 2008). 

 

There are different types of FDI based on different classification criteria. Based on the strategic 

motive of investment, FDI can be classified as market-seeking FDI, resource-seeking FDI, efficiency-

seeking FDI and strategic asset seeking FDI  (Kinyondo, 2012 ; Spatz, 2004). Again there are 

horizontal, vertical and diversified FDI depending on the scope of activity. Furthermore, based on the 

investment strategy, FDI is also identified as greenfield investment, brownfield investment, cross-

boarder merger and acquisitions (M&As) and joint ventures (John H. Dunning, 1993; Esso, 2010; 

Kinyondo, 2012 ; Rajan, 2004; Solomon, 2008; UNCTAD, 2013a).  

 

The recent theories of  FDI include; product life-cycle theory, monopolistic-advantage theory, 

internalization theory, and the eclectic paradigm (Assefa, 2006; Dunning, 1993; Shenkar, 2007; 

Solomon, 2008). But in this study, we focused on the ecletic  theory.The eclectic paradigm offers a 

general framework for explaining international production. Dunning‘s OLI framework combines three 

advantages which motives FDI: Ownership advantage(O), Location advantage(L) and Internalization 

advantage(I) (Dunning, 1993; Dunning, 2000). It links a macroeconomic theory of international trade 

(L) and a microeconomic theory of the firm (O & I). The key assertion is that all three factors (OLI) 

are important in determining the extent and pattern of FDI. Ownership-specific advantages refers to 

firm‘s access to tangible assets such as natural endowments, manpower, and capital; and intangible 

assets such as technology and information, managerial, marketing, and entrepreneurial skills, and 

organizational systems to which other firms do not have access (Gattai, 2006; Soci, 2002). Location-

specific advantage corresponds to the factor endowments introducing a market structure, government 

legislation and policies, and the political, legal, and cultural environments in which FDI is undertaken. 

Location advantages occur when it is profitable to produce directly in the domestic market, rather than 

producing at home and exporting abroad (Gattai, 2006). Finally, Internalization advantage refers to 

the firm‘s inherent flexibility and capacity to invest.The eclectic model provides a more 

comprehensive view of explaining FDI than the product life-cycle theory, the monopolistic advantage, 

and the internalization theory.The OLI model integrates both country specific, ownership-specific, 

and internalization factors in articulating the logic and benefits of international production (Dunning, 

1993;  Dunning, 2000; Shenkar, 2007). 

 

Theoretically, FDI and economic growth are related in several ways. The theoretical foundation of 

FDI is the classical international trade theory of comparative advantage (David Ricardo) and 

differences in factor endowments (Heckscher-Ohlin Model) between countries (Assefa, 2006; Sala 

2014). Furthermore, the importance of capital to an economy has been well aknowledged in 

Keynesian, neoclassical and endogenous growth theories. Following the US great depression of 

1930s, the Keynesian growth model came with the assumptions that output is proportional to the stock 

of capital and factor inputs (Balasubramanyam, 1996). It also assume that there is only two factors of 

production: labor and capital; constant returns to scale; and saving as crucial factor for economic 

growth. Solow‘s neoclassical growth model suggests that FDI increases capital stock and growth in a 
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host economy through financing capital formation. According to neoclassical growth models with 

diminishing returns to capital, FDI has only a short-run growth effect as countries move towards a 

new steady state. This means that the impact of FDI on growth is same as domestic investment 

(Agrawal, 2011). On the other hand, endogenous growth theory assumes that FDI is more effective 

than domestic investment because FDI incorporates new technologies in the production function 

(Romer, 1990; 1994). This implies that FDI associated technological spillovers offset the effects of 

diminishing returns to capital and keep the economy on a long-term growth path. Endogenous growth 

models also advocate that FDI can promote long-run growth by augmenting the existing stock of 

knowledge through manpower training and skills acquisition (Kotrajaras, 2010; Ozturk, 2007). Thus, 

the current study mainly employs endogenous growth theory, which includs conditional convergence 

theory. 

 

The basic notion of endogenous (new) growth model and its derivative conditional convergence 

theory in relation to FDI are briefly reviewed just below in that order. The new growth theories 

generally confirm the importance of FDI in commencing economic growth through new investment 

and technology transfer ( Sala 2014; Schutt, 2003).The neoclassical growth theories assume 

exogenous technology, diminishing returns to scale, rapid convergence of incomes between developed 

and developing countries, but it does not provide mechanism how the saving and investment rate can 

affect the steady-state growth rate (Romer, 1994). Endogenous growth theory believes that the Solow 

growth model assumptions are unrealistic. Unlike the Preceding growth models, the new growth 

models (Romer-Lucas models) emphasize the role of research and development, human capital 

accumulation and externalities on growth. Endogenous growth literature has produced two distinct 

approaches on how to incorporate human capital into the models of economic growth. The first 

approach regards the accumulation of human capital as the engine of growth while the second 

approach emphasizes the role of human capital stock in the process of innovation and adoption of new 

technologies (Schutt, 2003). Let us see each of them briefly. 

Growth is Driven by Human Capital Accumulation:this model is formulated by Lucas who has 

introduced human capital into the production function, just like Solow introduced technology in to 

production function (Spatz, 2004). For Lucas, the economy consists of identical individuals who are 

maximizing life-time utility. Agents have control over two variables: the level of consumption, and 

the allocation of time between current work and skill acquisition. Consumption determines the 

accumulation of physical capital, while the second variable affects an agent‘s future productivity 

(Lucas, 1988; Romer, 1994). Lucas has proposed the following production technology: 
  
 

       
  [      ]

        
 

 …………………………………...……………………………2.1 

where Y, A, K and L are, output, technology, capital and labor, while u is the fraction of an 

individual‘s time allocated to work, h is the skill level or human capital of the representative agent, 

and h
a 
is the average human capital in the economy. Here, technology, A is assumed to be constant 

and population growth is exogenous (Schutt, 2003).  Equation (2.1) become in the steady state, if 

there is no externality (γ = 0), output, physical and human capital per capita grow at the same rate-

constituting the so-called balanced growth path. The most important assumption of this model is that 

human capital variable evolves over time which corresponds to the last term on the right-hand side for 

the moment. Lucas further suggested that the effort, 1-u
t 
devoted to the accumulation of human capital 

must be linked to the rate of change in its level, h
t
; everything hinges on exactly how this is done. 
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Specifically, the linear function relating the fraction of time allocated to skill acquisition, 1-u
t   

to the 

growth rate of human capital,  
  

  

̇
   is given by:  

      [    ]  
  

  

̇
  [    ]……………………….…………………………….2.2 

Where the parameter, δ is the maximum attainable growth rate of h, which one might refer to as the 

productivity of schooling (Lucas, 1988, p. 18).
 

The linearity assumption implies that the growth rate 

of human capital is independent of its level. Simply this means, no matter how much human capital 

has been accumulated; a given effort always produces the same percentage increase in the rate of 

growth (Lucas, 1988). Since there is no diminishing return to the acquisition of skills, human capital 

can grow without bound, thereby generating endogenous growth.  This reminds developing countries 

(EASR) to invest more on education, research and development to acquire the required level of 

human capital which can bring sustained self-growth.  However, externality may arise from the fact 

that the effect on h
a 
of individual decisions with regard to the acquisition of human capital is too small 

to be perceived by individual agents because the benefits of higher average human capital are being 

spread over the whole population and cannot be appropriated by an individual. This is non-rival 

nature of human capital (Abdalla, 2013; Lucas, 1988). Generally, the growth rate of human capital 

(see equation 2.2), depends on δ and the determinants of the equilibrium value of the fraction of time 

devoted to skill acquisition (1-u) which, in turn depends on:(1) the rate of time preference, which is 

negatively related with 1-u, that is, a higher discount rate leads to lower human capital growth; (2) the 

coefficient of relative risk aversion, which is also negatively related to the time spent on acquiring 

skills; and ( 3) the productivity of schooling δ, which positively affects 1-u (Lucas, 1988). Therefore, 

the new growth model endogenizes the growth rate of GDP, which in turn requires investment to be 

endogenous; through factor accumulation. But, factor accumulation grows, when the return to the 

aggregate capital stock do not diminish although returns to single acts of investment may diminish ( 

Lucas, 1988; Romer, 1986;  Romer, 1990; Romer, 1994). This may indicate that the sole effect of FDI 

on economic growth might not be significant, but the combined or commulative effect matters. 

Growth is driven by Technological progress (Romer) :the second category of endogenous growth 

model supposes technological progress as an engine of economic growth. It argues that a large portion 

of interventions are the result of purposeful research and development (R&D) activities carried out 

with economic incentives. This assumed human capital as a catalyst of technological progress rather 

than as an independent source of sustained growth (Schutt, 2003). Investment in human capital; 

particularly on R&D has significant impact on technological adaption (Nelson, 1966; Romer, 1990). 

Romer explained the role of human capital by dividing an economy into three sectors: a final goods 

sector, intermediate goods sector, and a research sector.
 

The research sector uses human capital and 

the existing stock of knowledge to produce designs for new capital goods, which are sold to the 

intermediate-goods sector. The latter uses the designs and the economy‘s savings to produce 

intermediate capital goods, which are combined in the final-goods sector with labor and human capital 

to produce final output. The production function for the final-goods sector is given as: 

    
   ∑   

      
   …………………………………………………………………..2.3 

 

Where, Y and L are output and labor, H
Y 

is human capital employed in production, A is the stock of 

knowledge, and X
i 
is the intermediate producer durables used in final goods production. As it can be 

seen from equation (2.3), the number of different intermediate capital goods in the economy depends 
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on the stock of knowledge, A. The simplifying assumption of the model is that both the supply of 

labor, L, and the total stock of human capital in the economy, H, are constant over time (Romer, 

1990).  

The non-rival nature of knowledge has two major consequences: increasing returns to scale and 

existence of spillover effects. First, the existence of a non-rival input (which makes a fixed cost), 

necessarily leads to an increasing returns to scale.
 

The second consequence of the non-rivalry of ideas 

is attached with the production of knowledge itself (Romer, 1990). According to Romer, the number 

of designs created in the research sector represents the stock of knowledge, which is given by the 

expression: 

  ̇        
  ̇

 
     …………………………………………………………………2.4 

 

Where, H
A 

is human capital employed in research (H = H
Y 

+ H
A
), while δ is a parameter measuring 

the productivity of research. Equation (2.4) says that the creation of new knowledge is a function of 

human capital allocated to R&D activities and of the existing knowledge stock. This model asserts 

two key aspects (i) the stock of ideas, A increases variety of products in the economy, and (ii) there 

are knowledge spillovers because all researchers have unrestricted access to the existing stock of 

knowledge  (Romer, 1990; Schutt, 2003). This is the reason why we entered, A into the production 

function (2.4) as new knowledge.
 

Moreover, the linearity assumption reveals that the productivity of 

human capital employed in research increases in proportion with A. This strengthens the assumption 

that knowledge can grow without bound, and generate endogenous growth (Nelson, 1966; Romer, 

1986 & 1990; Schutt, 2003).  In the steady state, capital, output and the stock of knowledge all grow 

at the same rate and driven by technological progress.  

In general, Romer assumes that a rise in the stock of human capital will permanently speed up growth, 

while Lucas assumes that a rate effect only increase in the rate of accumulation of human capital. 

Romer‘s model believe that, a one-time increase of the stock of human capital is sufficient to augment 

the rate of economic growth forever (Schutt, 2003).  

 

FDI and  economic convergence:there are two types of economic convergences: unconditional 

(absolute or sigma) convergence and conditional (relative or beta) convergence. Unconditional 

convergence occurs when poor countries grow faster than rich countries independent of the political 

and socioeconomic structure of each country. The relative economic convergence is about 

diminishing differences in economic growth levels between relatively similar countries or regions 

(Havlik, 2013; Lucas, 1988). The absolute convergence occurs if countries or regions at lower 

economic development level grow faster than the more developed ones. The existence of 

unconditional convergence is empirically tested by checking whether the coefficient of initial income 

(   is negative in a univariate regression of the form: 

                         ………………………………………………………………..2.5 

Where,       the log difference of real GDP per capita, and         is the lagged logarithm of per capita 

real GDP. However, such estimation is generally disregarded due to the inherent problem of omitted-

variable bias (Sala, 2014). 

 

Conditional convergence refers to the catching-up process of an economy or group of economies in its 

own steady-state, which is affected by the political and socio-economic structure of respective 

economy (Sala 2014) . Conditional convergence theory assume that all economies follow identical 

growth processes and therefore, it is meaningful to estimate a single rate of convergence. Foreign 
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trade and FDI facilitate technology transfer and spillovers when cross-border barriers are removed and 

economic integration progresses (Havlik, 2013). However, we do  not assume perfect similarity in the 

growth level of all EASR countries, but, their prolonged historical, political, geographical,economic 

and market  linkages may matter. Techiniclly, conditional (β) convergence occurs when there is a 

negative relationship between the initial level of per capita real GDP and its average growth rate 

(Kaitila, 2005). It is usually estimated by using a multivariate regression with a set of conditioning 

variables, that must be controlled. This can be augmented with a cross-section and time fixed effects, 

so the standard model ends by taking equation of the form: 

                                      …………………………………………..2.6 

 

Where,   and   are parameters to be estimated,      is a row vector of determinants of economic 

growth,      is a vector of country fixed effects controlling for time-invariant differences across 

countries that are not controlled by      ,     are time fixed-effects controlling for temporary shocks 

common across countries and      is a vector of zero-mean white-noise residuals (Sala, 2014). 

Impact of FDI on Economic Growth: FDI increases financial resources and investments, enhances 

technological capabilities, boosts export competitiveness, generates employment and income, 

improves knowledge and skill base, and so on (UNCTAD,1999). These and other direct and in direct 

benefits of FDI may significantly influence the economic growth and development of most host 

countries. Contracryily, some scholars argue that FDI may crowd out domestic investment, exploit 

resources of host countries, and may create rent-seeking behaviors in the minds of leaderrs (Abadi, 

2011; Agrawal, 2011; Lamine, 2010; Ogundipe, 2013; Sukar, 2011). However, with the existence of 

working institutions, macroeconomic and investment policy,good socio-economic and political 

conditions, FDI may have positive effect on economic growth.  

b. Empirical Literature Review 

A vast number of empirical studies have been made in developing countries and reveal that FDI 

generally plays a significant role in economic growth. Parallel to this, another pool of empirical 

studies found that the effect of FDI on growth depends on other variables such as, degree of 

complimentarily and substitution between FDI and domestic investment, macroeconomic stability, 

institutional and legal framework, knowledge and human capital, trade openness, and other country 

specific characteristics (Abadi, 2011; Agrawal, 2011; Lamine, 2010;  Alege, 2013; Aulakh, 2000; 

Sala 2014; Sjoerd 2008). Generally, the empirical evidences on the impact of FDI on economic 

growth have been inconclusive; some of them obtained positive effect, others found only marginal 

effect; still some others revealed lagged effect; negative effect and other few groups sought neutral 

effect. 

Among empirical works found positive effect of FDI on economic growth are; Bosworth and Collins 

(1999), Demello (1997), Blomstorm et. al. (2000), Obwona (2001), Zhang (2001), Lan (2006), 

Ayanwale (2007), Khaliq and Noy (2007), Radoslaw et. al. (2010), Sala and Trivin (2014). Similarly, 

Lee et. al. (1997), Abdulhamid et. al. (2004), and Akinlo (2004); as cited in  Alege (2013) sought only 

a marginal contribution of FDI to growth. Still other researchers argue that the effect of FDI on 

economic growth is not an automatic effect, but it depends on various country specific factors. For 

similar argument, DeMello (1997), Blomstrom et. al. (2000), and UNCTAD (1998, 2008, and 2013) 

indicated that the effect of FDI on growth is directly related to the level of development of a host 

country. The higher the level of development of a host country, the greater the benefit would be from 

productivity fostered by foreign investment and vice versa (Abdul 2007;  Alege, 2013). 
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On the other hand, others revealed that the effect of FDI on economic growth depend on the level of 

human capital (Abdalla, 2013;Sukar, 2007; Borensztein, 1998; Alege, 2013; Schutt, 2003). Those host 

countries which have better endowment of human capital often get better benefit from FDI induced 

technology spillover effects than those with less human capital endowment countries. Recently, 

UNCTAD (2013) and other studies (Abdulhamid, 2007; IMF, 2009; Sala 2014) suggest that the 

positive effect of FDI depend on openness to international trade. FDI can broaden access to export 

markets by using foreign firms as channels for the distribution of goods from one country to other 

markets located in another country and through sharing valuable global trade experience and 

networks.  

 

Few studies (Oyinlola, 1995 and  Ariyo,1998 as cited in Alege, 2013) found a negative effect of FDI 

on economic growth. These studies further added that the negative effect of FDI even get stronger 

with under development. However, the growth stimulating effect of FDI depends on the absorptive 

capability of the human capital, the quality of institutions, infrastructural development and other 

country specific factors.  

Ilhan (2007) made reassessment survey over fifty (50) empirical investigations that studied the 

relationship between FDI and economic growth. Forty (80%) of these studies have showed a positive 

relationship, only two (4%) reported negative and the rest (16%) demonstrated no effect. Again, the 

following empirical evidences (Abdullahi, 2012; Ilhan, 2007, p. 20) reveal that most FDI are directly 

related to economic growth.  

Similarly, another study is also conducted on ―foreign direct investment, macroeconomic instability 

and economic growth in middle East and North African countries‖. A dynamic panel procedure 

particularly the GMM and 2SLS estimators were used from cross-country observations over the 

period, 1970-2005. The result showed absence of independent impact of FDI on economic growth. In 

addition, it found that the growth effect of FDI did not depend on degree of openness and per capita 

income. However, the positive impact of FDI on economic growth depends on macroeconomic 

stability (Sandretto, 2008).   

 

Furthermore, Abdulhamid Sukar et. al. (2011)  investigated ―the effects of foreign direct investment 

on economic growth: the case of sub-Sahara Africa‖. The study was used 25 year‘s panel data for the 

period 1975-1999.The empirical methodology adapted was the conditional convergence model which 

is recently used in the growth literature. The result indicated that FDI has marginally significant 

positive effect on economic growth. Domestic economic conditions such as macroeconomic policy, 

trade openness, and domestic investment have significant positive effect on economic growth (Sukar, 

2011). 

 

The most recent study is made by Sala and Trivina (2014) on the ―Openness, Investment and Growth 

in Sub-Saharan Africa‖. In this case, both OLS regression and GMM econometric technique were 

used to estimate dynamic growth model from annual time series data running from 1980-2009. The 

study also assessed conditional and unconditional convergence by focusing on the growth incidence 

of globalization, domestic private investment, and FDI. Accordingly, they found that globalization 

(trade openness) and FDI have significant effect on economic growth in the past three decades (Sala, 

2014). 

 

However, many previous empirical studies conducted on similar topic area have arrived at 

inconsistent results, may be due to methodological problems of using linear OLS models, only fixed 

or random effects model independently for such dynamic growth models. Different unmeasured 
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country specific factors may be correlated with explanatory variables and eventually can affect the 

dependent variable . Thus, using linear models may result in biased, less efficient and inconsistent 

results. These are the basic  reasons why the current study has used GMM econometric method. 

3. METHODOLOGY 
Part three presents the type and source of data, definition of variables, and econometric model. 

Generalized Methods of Moments (GMM) econometric technique was applied to investigate the 

impact of FDI on economic growth in Eastern Africa.  

a. Source and Type of Data 

Data is obtained from international secondary sources: United Nations Conference on Trade and 

Development (UNCTAD) statistics, and world Development Indicators (WDI) of World Bank, and 

African Union(AU). The study used annual panel data covering 33 years ranging from 1980-2012 and 

five-year average data of seven waves for 14 Eastern Africa counties.  None-overlapping five-year 

average data was taken to deal with expected endogenity problem among explanatory variables, 

business cycles effects, and  to capture the effect of non-immediate responding variables (e.g. human 

capital and infrastructure). Furthermore, stock FDI data has been used for the regression analysis, 

because stock FDI is relatively stable than that of flow FDI. 

b. Definition of Variables  

Unlike many past studies (Njoupouognigni, 2010; Alege, 2013; Sala 2014), this study has included 

many explanatory variables and regional dummies and controlled them in order to examine the effect 

of FDI on growth rate of per capita real GDP. The dependent variable of the study is per capita real 

GDP growth , while the explanatory variables include initial per capita real GDP; Foreign direct 

investment (FDI-the variable of interest); domestic investment (gross fixed capital formation); labor 

force; human capital; inflation rate ; trade openness; and regional dummies: Intergovernmental 

Authority on Development (IGAD), Eastern African community (EAC), Common Markets for 

Eastern and Southern Africa (COMESA). Although we included adequate explanatory variables, 

some important variables such as political risk index, good governance indicator, international 

financial crisis, real exchange rate were not included in my model due to lack of data. Finding best 

proxies for human capital and infrastructure was also another challenge. Economic conditional 

convergence is measured by the initial per capita real GDP (lnpcrgdp) and its lags. Recent economic 

growth literatures attempt to estimate  the rate at which countries close the gap between their current 

growth levels and their desired long-run growth path (Bichaka Fayissa, 2008). The sign of this 

variable is expected to be negative; implying that the countries are converging to their steady state 

output level. On the other hand, if the sign of coefficient of lnpcrgdp is positive, it signals that the 

countries are diverging rather converging to their long-run steady state income. Thus, negative 

coefficient is expected.  The detail is summarized in the table 3.1. 

c. Econometric Model Specification 

Some studies (Abdullahi, 2012; Seetanah, 2007) used cross-country OLS regression for non-linear 

growth model. However, the linear cross-country growth regressions depend on unrealistic 

assumptions about unobserved country specific effects and the endogeneity of the explanatory 

variables. These problems and the possible measurement errors on the right hand side variables may 

give rise to inconsistent and biased parameter estimates. Consequently, some recent studies have been 

started using dynamic panel growth methods to estimate growth regressions. Particularily, GMM 

estimators have been used for the dynamics of adjustment in the panel growth models as suggested by 
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Arellano and Bond (1991), Blundell and Bond (1998). This technique of dynamic panel estimation 

addresses both the engoenity and heterogeneity bias of traditional panel data estimation methods. 

Traditionally, panel data can be analyzed by using pooled OLS regression, random effect model, or 

fixed effect model. However,the current study has applied GMM model, because it provide us with 

consistent and efficient estimators by integrating both fixed and random effects that can be observed 

across space and time.  

i. Estimation Model 

The impact of FDI on economic growth is investigated by incorporating other covariates. The general 

dynamic growth model is given as:   

itititit UXpcrgdpgpcrgdp   'ln 1  ……….....………….……...……...…….…...... 3.1      

    μ
 
          ………………………..……………………………………..….…... 3.2 

Where, 

 i = a cross-section country starting from 1 up to 14;  t= time period in years which ranges from 1980-

2012;            = the growth rate of per capita real gross domestic product;               = first lag 

natural logarithm of per capita real gross domestic product;      = vector of fundamental determinants 

of economic growth;      = the general disturbance term which includes:     = unobservable country 

specific effects;    = time specific effects; and     = the idiosyncratic error term. 

The  dynamic cross-country growth model is given by: 

                                                                                   

                                           ………………...... 3.3 

Where,   =is a constant;    ,   ,   ,   ,    ,    ,    ,    ,    ,     ,      are coefficients of respective 

explanatory variables;    is the conditional convergence term. See Table 3.1 for detail information.  

Another growth model is developed from the dynamic cross-country growth model indicated in 

equation 3.3 to estimate the combined effect of FDI and other determinant variables on the growth 

rate of per capita real GDP(gpcrgdp). This model shows the combined marginal effect of covariates 

on economic growth (Sala, 2014). Technically, it is computed by following three steps; (1) taking the 

sum of all coefficients for variables included in the model, (2) multiplying it with FDI ,and (3) 

undertaking regression.Then, the resulting estimators are the combined marginal effects on the rate of 

growth. The combined effects growth model is given as: 

iititit
Ufdipcrgdpgpcrgdp 

 2110 ln  ………………………..…...………… 3.4 

Where, itgpcrgdp  is the estimated growth rate of per capita real GDP; 
0 is the weighed constant 

intercept; 
1

  is the combined conditional convergence term; it
pcrgdpln  is the weighted initial per 

capita real GDP ; 
2  is the combined effect of FDI together with other determinant variables on the 

growth rate of per capita real GDP; and itfdi  is the weighted foreign direct investment  as percentage 

of GDP. 
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Table 3.1: Definition of Variables  

Variable Definition or Description 
Expected 

sign 
Source 

gpcrgdp       Annual percentage growth rate of per capita real gross 

domestic product for country i at time t. 

+ 

or  - 

WDI/WB 

lnpcrgdp Natural logarithm of initial per capita real gross domestic 

product (constant 2005 US $) for country i at time t. 

+ 

or - 

WDI/WB 

Fdi Foreign direct investment ( stock)  inflow as percentage of 

GDP for country i at time t. 

+ 

 

UNCTAD 

Di Domestic private investment-gross fixed capital formation 

as percentage of GDP  of host country i at time t. 

+ 

 

WDI/WB 

Hc Human capital-primary school enrollment as percentage of 

gross total enrollment for country i at time t. 

+ 

 

WDI/WB 

Lf Labor force- the number of people aged between 15-64 as 

percentage  of total population for country i at time t. 

+ 

 

WDI/WB 

infra Infrastructure-the number of mobile cellular subscription 

Per hundred (100) person for country i at time t. 

+ 

 

WDI/WB 

open Openness-the sum of export and import value as percentage 

of GDP for country i at time t. 

+ 

 

WDI/WB 

Inf Inflation- Annual GDP deflator in percent for country i at 

time t. 

- WDI/WB 

digad Dummy variable for intergovernmental authority on 

development. It takes 1 if the country is a member of IGAD 

and 0 otherwise. 

+ 

 

AU 

deac  Dummy variable for Eastern African community. It takes 1 

if the country is a member of EAC and 0 otherwise. 

+ 

 

AU 

dcomesa Dummy variable for common markets for Eastern and 

Southern Africa. It takes 1 if the country is a member of 

COMESA and 0 otherwise. 

+ 

 

AU 

Furthermore, I modeled the paired effects of three variables on the growth rate of the EASR. This was 

aimed to examine the mutual effects of two variables on the economic growth (gpcrgdp) at a given 

time. Here, first only the value of two variables are multiplied together and then regressed against 

grpcrgdp. The variables are fdi, di and open; note that the value of one variable is multiplied with the 

value of the other variable at a time.Then, the paired effects growth model is estimated by the 

equation: 

                                                             ……...…..……... 3.5 

Where, 

    is the constant term ;                                                       ,    ,     , are 

coefficients of the product of FDI and domestic investment (fd); FDI and trade openness (fop); and 

domestic investment and trade openness (dop) respectively. 

ii. Panel Data Models 

Panel data sometimes called longitudinal data-is a data set which has both a cross-sectional and a time 

series dimension. Collection and administration of panel data is costly as compared to cross sectional 
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or time series data. However, such type of data is widely used for economic policy analysis 

(Wooldrige, 2005). There are four major panel data analysis methods namely; the pooled Ordinary 

least square (OLS) regression model, random effects model, fixed effects model and the dynamic 

panel model (Wooldridge, 2001).Next, I will briefly explain why the above traditional econometrics 

methods are not used in my study. 

Fixed Effects Model 

There are two methods of estimating unobserved effects, which are nearly similar to first differencing 

technique. When analyzing the fixed effects estimator, the standard assumptions are that the time-

varying errors have zero means, constant variances and zero correlations, all are conditional on the 

observed history of the covariates and on the unobserved effect. The first assumption that the 

conditional mean of the time-varying errors is zero, implies that the observed covariates in every time 

period are uncorrelated with the time-varying errors in each time period. This strict exogeneity 

assumption for the covariates is crucial for consistency of the fixed effects estimator (Roodman, 2009; 

Wooldridge, 2001 & 2005). 

 

Like first differencing, the fixed effects estimator uses a transformation to remove the unobserved 

country specific effect,    before estimation. In addition, any time invariant explanatory variables are 

removed along with   . We have developed a dynamic cross-country growth model shown in equation 

3.3, that includes all covariates together with the conditional convergence term, 
1ln itpcrgdp . 

Furthermore, by simplifying equation (3.1), we can get another general dynamic growth model of the 

form: 

                       …………………................................................................ 3.6 

Where, 

       corresponds to the first lag of natural logarithm per capita real GDP for country i at period t; the 

vector X contains the set of all explanatory variables included in the model; the two disturbance terms 

i.e. the fixed effects,      and the idiosyncratic effect   ;   is a coefficient of economic convergence 

and   is a column vector of coefficients. In this model, the basic assumption is that        is not serially 

correlated (Wooldrigge, 2005) 

 

First differencing (FD) is widely used to eliminate the fixed effect,
i . This alternative method under 

certain assumption is called the fixed effects transformation. After such transformation, we can regress 

our model to obtain a consistent estimate of    and  . Therefore, we undertake first differencing in 

equation (3.6) to eliminate the country specific effect. That is; 

           (             )    (         )  (         )…………….....……...…. 3.7 

The lagged dependant variable -growth rate of per capita real GDP (in equation 3.7) is still 

endogenous, since the term        in (             ) correlates with         in(          ). 

Therefore, we need to add instrumental variables to deal with the problem of endogenity. These 

instrumental variables must correlate with the lagged dependent variable,         but never correlate 

with the error term,        . 

From equation (3.7), the natural candidates for (             )  are        and (             ) 

because both are mathematically related to (             )  but not correlated to the error term 

(          ) as long as the       are not serially correlated. Another method to incorporate instrument 
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is to use  level and difference estimators developed by Anderson-Hsiao (Anderson, 1982). In short 

panels, it is preferable to use the ―level‖ estimator because instrumenting (             ) instead of  

(             ) helps us maximize sample size; otherwise the difference in difference technique can 

be used. 

 

Random Effects Models 

 

The random effects estimator is attractive when the unobserved effect is uncorrelated with all the 

explanatory variables. Equation (3.6) becomes a random effects (RE) model when one assume that the 

unobserved effect,    is uncorrelated with each explanatory variable:    (      )      

                     If we assume that 
i  is uncorrelated with each explanatory variable in all 

time periods, then using transformation to eliminate    results in inefficient estimators (Roodman, 

2009; Wooldrigge, 2005). However, the zero mean assumption often does not hold in dynamic growth 

models, and therefore, we cannot apply random effects (RE) models. 

iii. Generalized Methods of Moments (GMM)  

 GMM is a general framework for deriving estimators that are consistent under weak distributional 

assumptions. The Arellano–Bond (1991) and Arellano-Bover/Blundell-Bond (1995/1998) dynamic 

panel estimators are increasingly popular. Arellano–Bond estimation starts by transforming all 

regressors by differencing, and uses the GMM, and is called difference GMM (Hansen, 1982). The 

Arellano–Bover/Blundell–Bond estimator augments Arellano–Bond by incorporating an additional 

assumption that first differences of instrumental variables are uncorrelated with the fixed effects 

(Roodman, 2009). This allows the introduction of more instruments and can dramatically improve 

efficiency. It builds a system of two equations-the original equation and the transformed one and is 

known as system GMM. Both difference and system GMM are general estimators designed for 

situations : (1) panel with few time periods and many individuals; (2) a linear functional relationship; 

(3) one left-hand-side variable that is dynamic, depending on its own past realizations; (4) 

independent variables that are not strictly exogenous, meaning they are correlated with past and 

possibly current realizations of the error term; (5) fixed individual effects; and 6) heteroskedasticity 

and autocorrelation within individuals but not across them (Blundell, 1998; Arellano-Bond, 1991; 

Roodman, 2009). Our growth model fulfills three of the above mentioned conditions (from 3 to 5), 

and therefore, GMM technique is theoretically relevant for this study. 

 

GMM estimators use the assumptions about the moments of the random variables to derive an 

objective function. The assumed moments of the random variables provide population moment 

conditions (q). We obtain parameter estimates by finding the parameters that make the sample 

moment conditions as true as possible. In applying GMM model, we use a deeper lags of y (gpcrgdp) 

as additional instruments; i.e. both for classic Arellano-Bond difference estimators and Blundell-Bond 

system estimators for dynamic panels. These estimators use a larger set of moment conditions. So, 

they exploit more information than the preceding estimators. X‘s may contain endogenous variables 

and, weakly and strictly exogenous variables. In our case,we have additional moment conditions such 

as weak exogenous variables (e.g. pcrgdp).  

{[      (          )]           for     ; t=3,……., T                                                        

{[      (          )]     …………………………...……………………...…………… 3.8 

 Where, p is the number of lags 
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In this regard, Blundell and Bond (1998) verified that if y is close to a random walk, difference GMM 

presents a statistical shortcoming, because past levels render little information concerning future 

changes. Again untransformed lags are weak instruments for transformed variables. Therefore, one 

can increase the efficiency of the Arellano-Bond estimator shown in equation 3.1 by incorporating 

many instruments. Arellano and Bover (1995) developed the idea of a transformation of the system of 

equations, which favors the use of more information from observations.  Similarly, Blundell and Bond 

developed a new approach that transforms the instruments to make them exogenous to the fixed 

effects instead of transforming the explanatory variables. This approach seems feasible approach 

because changes in any of instrumenting variables are uncorrelated with the fixed effects in equation 

(3.6). From mathematical perspective, we have: 

{ [         ]   [       ]    for all p and q ………….………………………...…….......3.9 

{ [         ]   [       ] 

 

Where, p is structural lag length determined by using minimum Akaike (AIC) criteria, and Schwarz 

Bayesian (SC) information criteria; q is the population moment conditions. In equation (3.7), 

  [         ]  and   [      ]  become time-invariant. In this case, (             ) is a valid instrument 

for         , and (             ) is a valid instrument for       .  Hence, we have the following 

additional moment conditions. 

{ [(             )       ]    ………………………………………….....……….. 3.10 

{ [(             )       ]    

Contrary to Arellano and Bond (1991), Blundell and Bond instruments levels with differences, 

equation (3.8) holds true since the error terms,     are not serially correlated. If X is endogenous, 

(             ) can be used as an instrument because (             ) should not be correlate with  

    ; it is also possible to use earlier realizations of (             )   If X is predetermined, the 

contemporaneous (          ) is a valid instrument, since  [      ]   . First-differencing is used to 

eliminate the unobserved effect, and then lags two and above are used as instrumental variables for 

the differenced lagged dependent variable. Generally, GMM estimators can tolerate 

heteroskedasticity, autocorrelation, accommodates features of the population from composite 

disturbance term,       through its weighting matrices. This is why the study applied the GMM 

econometric method. 

d. Specification Tests 

Autocorrelation Test 

For consistent esitmation, the diffrence GMM  and system GMM estimators require the erorrs,     to 

be serially uncorelated. However,this assumption is subject to test.  If      are serially uncorrelated, 

then errors in diffrence,      are correlated with their first lags,         , since the cov(            ) = 

cov(   -                    )= -cov(             )   0. But,        won‘t  be correlated wih          , for  

p    where p is the number of lag length.A test was made  to see wether these estimates are 

correlated with error,      or not for  lags greater than two (p   ) by calculating fitted values of the 

residuals,    ̃. STATA easily performs this test with the appropriate syntax commond (estat abond 

commond). The null hypothesis is that cov(            )= 0  for  orders , p=1,2,3 is rejected at 0.05 

level of significance, if P-value <0.05.  
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As it can be seen from table 4.1,       is uncorrelated at order 1 (AR1) and thus the null hypothesis is 

rejected, since p            . Similarily, at order 2,       and        are uncorrelated but can not 

be rejected because p=0.1632      . At order 3 (AR3), diffrenced errors are uncorrelated with their 

lagged errors;thus the null hypotheis can not be rejected at 5% level of significance,since p 

           . Hence, there is no serial autocorrelation in the second and third orders  as original 

error term,      . 

Table 4.1: Arellano-Bond test for zero autocorrelation in first-differenced errors 

  : No autocorrelation 

Over Identification Test 

The output from Sargan test presents strong evidence for the null hypothesis that the over identifying 

restrictions are valid, since p          . The null hypothesis of population moment conditions are 

correct, and cannot be rejected. However, the estimates for both level and lagged initial per capita real 

GDP is rejected at 1% level of significance as the variable is weak exogenous. But, this does not 

affect the aggregate result. Therefore; it can be concluded that over identifying restrictions are valid. 

4. RESULTS AND DISCUSSION 
The impact of FDI on economic growth in 14 Eastern African countries was analyzed by using 33 

years annual panel data from GMM estimators. The fixed and random effect estimators were also 

computed and presented in the annex part for the comparison purpose. STATA 13 software was used 

as a statistical tool. 

a. Results from GMM Estimators  

As stated earlier the econometric analysis is based on GMM estimators. Table 4.2 presents summary 

results of GMM estimators. Especially the system GMM estimators (SGMM), were used because it 

provides more population information than the difference GMM (DGMM) estimators.  

The finding revealed that effect of FDI on economic growth in EASR is positive and significant at 

10% significance level. Almost all other control variables are directly related to the growth rate of per 

capita real GDP. In the short run, human capital and infrastructure are negatively related with the rate 

of growth. Although this result seems incompatible with the classical growth theories, it does not 

contradict given the reality of the sub-region.  

Another major finding is the existence of conditional convergence in the first lag of initial per capita 

real GDP. The rate of conditional convergence in the first lag ranges from 4.3 % in SGMM to 6%  in 

DGMM depending. The average speed of economic convergence is approximated to be  5 % .  This 

figure is comparable with that of sub-Saharan African countries, which is 4%. This implies that on 

average the speed of conditional convergence of Eastern African countries is higher than that of Sub-

Saharan countries. This may be due to increased integration on the basis of economic, political, and 

market and socio-cultural interconnection among EASR economies as compared to Sub-Saharan 

economies.  

 

Order Z prob> z 

1 1.9311 0.0355 

2 1.3943 0.1632 

3 0.88247 0.3775 



 

Page | 43  

 

Table 4.2: Summary Results of GMM Estimators 

Explanatory 

Variables 

Dependent variable: gpcrgdp 

Annual Panel 5 Year Average Panel 
DGMM SGMM DGMM SGMM 

L.gpcrgdp -0.0338*** -0.0274*** -0.066*** -0.049*** 
 (0.00564) (0.00428) (0.150) (0.127) 

L2.gpcrgdp 0.00463 0.00900** -0.0619 -0.0229 

 (0.00554) (0.00415) (0.110) (0.0745) 

lnpcrgdp 0.086*** 0.025*** 0.080*** 0.10*** 

 (0.593) (0.522) (4.796) (4.141) 

L.lnpcrgdp -0.040*** -0.059*** -0.061*** -0.043*** 

 (0.680) (0.525) (4.258) (3.763) 

fdi 0.0119** 0.00507* 0.00567* 0.00179* 

 (0.00487) (0.00295) (0.0954) (0.0931) 

di 0.000935 0.0121 0.139** 0.146** 

 (0.00934) (0.00769) (0.0640) (0.0578) 

hc -0.00384 -0.00230 0.0112*** 0.00995*** 

 (0.00406) (0.00260) (0.00360) (0.00347) 

lf 0.190*** 0.189*** -0.115 0.341* 

 (0.0297) (0.0217) (0.246) (0.197) 

infra 0.00467 -0.00423** 0.0431** 0.0265** 

 (0.00302) (0.00196) (0.0207) (0.0134) 

open 0.0167*** 0.00657*** 0.0255** 0.0395** 

 (0.00322) (0.00251) (0.0318) (0.0270) 

inf 0.00432** 0.00726*** 0.00113 -0.000627 

 (0.00197) (0.00170) (0.0228) (0.0204) 

digad 0.0427 -0.273 0 -3.993 

 (0.303) (0.194) (0) (3.016) 

deac -0.340 -0.0820 0.711 -0.365 

 (0.297) (0.241) (1.238) (1.264) 

dcomesa -0.415 -0.939 … … 

 (0.720) (0.613) … … 

Constant 5.775* -4.792*** 20.80 -10.99* 

 (3.375) (0.977) (21.21) (6.539) 

Observations 414 428 56 70 

NO. of countries 14 14 14 14 

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1;  Source: Author, August, 2014 

 

Eastern African countries have been improving the mobilization of both foreign and domestic 

resources (if not sufficient) in attempting to realize their growth targets. The increased resource 

mobilization can be justified by the contribution of FDI and domestic private investment to their rate 

of economic growth. 

 On the other hand, the effect of FDI on the economic convergence might be significant, as it affect 

the rate of growth significantly. Among other sectors, foreign direct investment may provide 

employment opportunities for the booming labor force and boost their income. Besides, investment 

has a multiplier effect on national income; capital formation; technology, knowledge and skill 

transfer; new investment and consumption. Especially recently, FDI slightly filling investment capital 

deficit, which is resulted from increased investment demand over and above the amount of saving by 

the sub-region.  
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Past realization is captured by the first lag of per capita real GDP coefficient (L.gpcrgdp).  The 

negative sign shows the existence of economic convergence to their steady state level output. EASR 

economies converge to their last year‘s growth rate in real terms at 3% per year and at 5% on five 

year‘s average (see column 3 & 5 of table 4.2). Simply this means that the higher the growth rate in 

previous years, the higher the growth rate in the current year likely would be, and the lower the rate of 

growth in previous years the lower the growth rate this year would be. Why past realization? This 

may be due to the consumption and production behavior of economies; geographical, political, socio-

cultural, institutional and economic interdependencies, since the growth rate of one country affects 

and is being affected by the growth rate of the other country/ies under study. 

It is also found that the domestic private investment (di) is one of the growth contributors and is not 

crowded out by foreign direct investment. However, domestic investment is insignificant during 

initial stages of growth and significant in the long run. We have theoretical justifications for this enter 

alia; the productive capacity, the investment environment, the level of infrastructure, and state of 

technology and knowhow of these economies is poor during lower stages of growth. 

Despite the theoretical importance of human capital to growth and even development, its practical 

relevance to Eastern African countries is blurred especially in the short-run. However, it is influential 

in the long run. The reasons are many, to mention some;(i) usually human capital is gained through 

education, which in turn takes long time (e.g. five years) to realize its return; (ii) the cost of education 

and hence human capital is huge, so that poor households may not afford its cost in the short-run and 

even the government cannot provide the required education for all citizens at a time; (iii) brain drain is 

one of the serious challenge of the sub-region, potentially productive forces are being migrated to 

advanced economies; and (iv) even the existing skilled manpower has been misplaced and misutilized  

due to weak  institutions and prevalence of malpractices. Having such for longed and diversified 

pitfalls in the sub-region in relation to human capital, our finding rather justifies the reality observed 

in the ground. 

Labor force is the other significant determinant of growth at 1% level of significance in the short-run 

and at 10%  in the long-run. The number of people aged between 15-64 years are considered as 

potentially active working population of any economy. Keeping all other things constant, if this group 

remains dependent or work below full-capacity, it adversely affects the economy. Since the labor 

force constitutes the larger proportion in EASR, if this group fails to work optimally, the amount of 

consumption would be greater than that of production and thus economic growth would be sluggish or 

little. Contrary to this, if labor force is productive and creative, its personal income and national 

income would increase; so that new investment and production, and thus improved welfare would be. 

In the study area, even though the majority of the labor force could rarely find paying jobs in the 

formal sectors, recently it could get jobs under foreign firms and local private enterprises to support 

themselves, and so the entire economy. 

Conventionally, improved infrastructure provides attractive investment situation; and may decrease 

transaction cost; increase production and income; and ultimately may enhance economic growth. In 

our model, the number of mobile subscription per 100 people is proxy for the level of infrastructure. 

This variable is negatively related to growth rate on annual basis, and positive and significant on the 

five year average. The reason is not ambiguous; very few people of the sub-region are provided with 

this vital facility; even if it is improving over time. In general, infrastructure is not yet developed well 

in EASR. This implies that the sub-region haven‘t got the expected contribution of infrastructure to 

GDP growth. Lack of adequate communication, shortage of energy, poor roads, poor water and other 

ill facilities have been distorted business and economic activity. The problem is not only lack of 
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financial capital but also lack of coordination and commitment from governments. However, in the 

long-run it is expected that both the public and private sectors may cooperate and exert their effects to 

develop the same in the sub-region. Recntly, Eastern African governments have been building 

infrastructure intensively by themselves and together with global community. Few examples are 

Ethiopia‘s 6000 mega watt great renaissance electricity dam construction, Eastern African countries 

connecting high way road construction, and Kenya‘s new energy project. 

Trade openness benefits small economies than large economies (Heckscher-Ohlin model) because 

small economies can not affect the world supply and hence the world price. This means their 

influence on the world supply is insignificant to affect the global commodity market and price level. 

Small countries (EASR) are price takers and not price makers in the global market. According to 

Krugman (2006), any country gains from international trade at least in the form of  comparative 

advantage. Although most of EASR countries are small to impact world market, foreign trade has 

benefited them significantly. Most of the time ( especially since the last two decades), the region has 

been facing continuous trade deficit, but the contribution of foreign trade to the rate of economic 

growth is positive and significant, at 1% level of significance. The reason mainly lies in the type of 

imported goods; that is, EASR  imports more of capital goods than consumer goods. This may signal 

how trade integration is important for continuous economic growth in EASR. 

Furthermore, the study revealed positive and significant effect of inflation on economic growth in the 

short-run. However, in the long-run, inflation doesn‘t have a significant effect on economic growth. 

Most growth literatures suggest that less than 6% inflation per year induces investment in the short-

run (Todaro, 2010). But, if inflation continues in the long-run, it may erode the confidence of new 

investors from entering into the sector and may limit the existing investors from expanding their 

business. Extended macroeconomic instability is bad for any economy and our investigation validated 

this argument. Both foreign and domestic firms become motivated to invest more when its return is 

higher and higher and vices versa. The marginal return from investment increases when the price of a 

product increases above its cost of production. This implies , in the short-run certain level of (single 

digit) inflation might be important for developing economies like EASR to motivate  further 

investment. 

On the other hand, none of the regional dummy variables (EAC, IGAD, COMESA) has significantly 

affected the rate of economic growth. This may infer that these institutions are not strong enough in 

policy formulation and implementation of development programs. The existing poverty and 

underdevelopment, diversity and differing interests; the level of skilled manpower; working culture; 

policy content and its enforcement‘ and commitment of the governments can aslo  reduce the possible 

effects of regional integration on growth. 

The combined effects of FDI and other determinates on economic growth: a non-linear growth 

estimation model (see equation 3.4) was used to examine the combined marginal effect of FDI and 

other covariates on the economic growth. In this case, the coefficients of all other explanatory 

variables included in the initial dynamic growth model were taken, multiplied with FDI and then 

regressed to find the estimated per capita growth, gpcrgdp . As it is shown in table 4.3, the combined 

effect of FDI on economic growth is not significant with annual panel and significant with five year‘s 

period panel. The result is consistent with individual explanatory variables‘ effect on economic 

growth. From the combined effects model, two important findings can be drawn. First, there is an 

interdependence of FDI and other covariates in influencing the rate of economic growth. On other 

speaking, FDI and other growth determinants are not independent of one another. The lesser 
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contribution of other explanatory variables pushed down the contribution of FDI to the rate of GDP 

growth in the short-run. For example, the rate of annual economic convergence (L.lnpcrgdp) has 

declined from 6 % to 5% and that of five year‘s average declined from 4.3% to 3.1%. This implies 

that the performance of one variable affects the performance of the other variable in affecting the 

speed of growth. This may recall EASR governments to give due attention to all major growth 

determinant variables to achieve sustained growth. 

Table 4.3: Summary Results for Combined Effect of FDI & Paired Effects on Growth  

Explanatory 

Variables 

Dependent variable: gpcrgdp 

Annual Panel 5 Year Average Panel 

DGMM SGMM DGMM SGMM 

L.gpcrgdp -0.153*** -0.0369*** -0.058*** -0.049*** 

 (0.0337) (0.00991) (0.0656) (0.0831) 

L2.gpcrgdp -0.146*** -0.00879 -0.0888* -0.0217 

 (0.0175) (0.0116) (0.0488) (0.0682) 

Lnpcrgdp 0.0124*** 0.09*** 0.092*** 0.060*** 

 (0.000594) (0.547) (1.563) (1.591) 

L.lnpcrgdp -0.0120*** -0.05*** -0.049*** -0.031*** 

 (0.000474) (0.540) (1.550) (1.560) 

Fdicom 0.0207*** 0.000382 0.00111* 0.00166** 

 (0.00721) (0.000372) (0.000642) (0.000787) 

Df -0.000658*** 0.000205** -0.00559 0.0725** 

 (0.000220) (0.000185) (0.0890) (0.0693) 

Dop 0.000613*** 0.000366*** 0.00146** 0.00158** 

 (0.000115) (8.89e-05) (0.000655) (0.000657) 

Fop -0.000135*** -7.06e-05** 0.000918 0.0366 

 (4.41e-05) (3.49e-05) (0.0466) (0.0355) 

Observations 415 429 56 70 

Number of countries 14 14 14 14 

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Source: Author, August, 2014 

Second, the degree of combined effect of covariates varies across time period. The longer the time 

period, the higher the degree of combined effect on the growth would be and vice versa. This informs 

that immediate economic advancement requires immediate integration or coordinating efforts together 

soon. For instance, good foreign investment policy alone may not lead to expected growth target, but 

also good domestic investment policy, national and sectoral development policies and programs as 

well as the availability of sound fiscal and monetary policies together matters. 

Again, the real growth rate has converged to its long run steady state output in the first lag at 1% 

significance level. In the same fashion as discussed above, the initial real GDP has affected the 

growth rate at 3.7% which is slightly higher than the value under single effect of covariates on the 

growth (see table 4.3, column 3). However, for five year‘s average data, it is exactly equal,i.e. 5 %. 

Form this, one can understand that as time gets longer and longer, the combined effect of covariates 

on the growth rate become stronger and stronger.  

From paired effects growth model indicated in equation 3.5, the next results were obtained (see table 

4.3,the last three rows). First, the combined effect of FDI and domestic investment (fd) is significant 

at 5% level of significance. This signals mutual contribution of foreign and domestic investment to 
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economic growth in EASR. Also it shows domestic and foreign investment support each other via 

technology exchange, providing domestic competitiveness, by sharing market information and the 

like. Second, the estimate of domestic investment and openness together (dop) has positive and 

significant effect on the rate of growth. This implies the presence of dynamic relationship between 

foreign trade and domestic investment. Export-led economic policy induces domestic investment on 

exportable items and increase investment,which  may lead to more trade from increased export 

volume and its earning, ceteris paribus (Krugman, 2006; Sala 2014). Third, the effect of FDI and trade 

openness (fop) on gpcrgdp is negative and significant. This may signal that foreign firms are not 

producing exportable commodities adequately and exporting them to the world market. This may 

need strategic sectoral identification and provision of especial support for those invesors who are 

operating under the identified strategic areas/products, which could actually raise EASR‘S export 

volume. 

5. CONCLUSION AND POLICY IMPICATIONS 
The current study empirically investigated the impact of FDI on economic growth in 14 Eastern 

African countries by using GMM estimators. The major conclusion  and policy options are given as 

follows. 

 

 The finding revealed that FDI has positive and marginally significant impact on economic growth. 

Most other control variables are positively related to economic growth, but infrastructure and human 

capital are insignificant in the short-run. But, regional dummies showed odd results. The rate of 

conditional convergence is 5%, which is higher than that of Sub-Saharan African countries (4%). 

Both the initial level of GDP and domestic private investment are among the growth contributors. 

Similarly, the combined marginal effect of FDI and other determinants on the rate of growth is 

insignificant in the short-run and significant in the long-run. Furthermore, both the mutual effect of 

domestic investment and openness on the growth rate, and that of domestic investment and FDI are 

positive and significant. This reveals the presence of positive relationship between foreign trade and 

domestic investment. EASR firms have been gained from international trade. Generally, the study 

found a positive and marginally significant effect of FDI on economic growth, the rate of economic 

conditional convergence at 5%, interdependence of domestic investment and openness, absence of 

crowding out effect that is moving from FDI to domestic investment, adverse effect of 

macroeconomic instability in the long-run and interdependence among explanatory variables in 

affecting the rate of GDP growth.  

 

Finally, the following possible policy options are suggested for sustained investment and hence 

economic growth in Eastern Africa. Eastern African governments need to attract more FDI and retain 

them by impoving investment policy, build key infrastructure through big push , consider past growth 

performance while planning future investment, invest more to develop human capital (R&D) , 

increase regional integration, ensure macroeconomic stability especially in the long-run, strengthen 

internal harmonization and external relation and pursue export-oriented investment. 
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Abstract 

While the volume of remittances to developing countries has been growing significantly over the 

years, the impact of remittances on food security has not received much attention. To bridge the 

gap this paper has examined the impact of remittances on farm household‘s food security status, 

using a sample of 301 farm households from two livelihood zones of the Tigray Regional State of 

Ethiopia.  The average treatment effect (ATT) results show that households with access to 

remittance have significantly lower Coping Strategy index (CSI), Reduced Coping Strategy index 

(rCSI) and Household Food Insecurity Access Scale (HFIAS) on average as compared to 

households without remittance income. However, there is no significant difference in the ATT 

effect of remittances on Food Consumption Score (FCS) between treated and control households. 

These findings suggest that remittances lower the frequency and the severity of coping strategies 

and households with remittances have lower anxiety about not being able to procure sufficient 

food, higher ability to secure adequate quality food, and lower experience of insufficient quantity 

of food intake than those without remittance. Thus it is imperative to include migration and 

remittances as important components of food security programs and food security policies in 

Ethiopia and should go beyond just food production measures, and include measures that help in 

generating adequate levels of effective demand via income growth or transfers policies 

 

Key Words: Remittance, Coping Strategy, Food Insecurity Access Scale,   PSM, Ethiopia 

1. INTRODUCTION 
The inflow of remittances in developing countries (DCs) has increased dramatically since 1990s, 

increasing from US$ 325 billion in 2010, and has emerged as a most important source of private 

capital flows for dozens of these countries(World Bank, 2011). Ethiopia has experienced a similar 

trend. For example the World Bank ranks Ethiopia to be the 8
th
 largest remittance receiver in sub-

Saharan Africa in 2010, with an inflow of remittances reaching 387 million USD, to be compared 

with net Foreign Direct Investment inflows of 100 million USD and net Overseas Development 

Assistance (ODI) at 3.3 billion USD (World Bank, 2011). Not surprisingly, the potential impact of 

those flows on economic development has also generated considerable interest, both among 

academics and policy makers. 

At the academic level, a number of recent works have explored the impact of remittances on poverty 

utilizing household consumption and expenditure surveys (HCES) for tracking the impact of 

remittances on poverty in developing countries (Adams and Page, 2005; Paga and Plaza, 2005; Gupta 

et al., 2009), but this kind of measure is not typically used for rapid assessments in a dynamic contexts 
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as the data are only updated every few years (Maxwell et al., 2013). For example , if remittances help 

to temporarily smooth consumption and incomes , their poverty impacts may be better captured 

through an explicit focus on this temporarily as part of poverty or food security measure, instead of 

restricting to annualized income or consumption (in which case temporary contributions do not 

always feature as significant). This suggests that there is still a need to increase our understanding 

about the specific roles of remittances for different strategies in different contexts. Interestingly, with 

the exception of Babtunde & Martinetti, (2010); Jimenez, (2009); INSTRAW, (2008); Quartey and 

Blankson, (2004); and Durand et al., (1996), there is no study to our knowledge that subjects to 

critical empirical scrutiny. Moreover, with the exception of Babtunde & Martinetti, (2010) all of them 

are confined to issues of household food expenditure or calorie availability. This relative importance 

of rapid, accurate  and cross-contextual indicators of food security and the relative dearth of attention 

given to it by researchers and policy makers alike raise the possibility of significant untapped 

potential for improved role of remittances in developing countries, and a significant impact for high 

quality research that tackles the topic. Many critical questions remain: For example, what connection, 

if any, is there between remittances and food security indicators? Do remittances improve household 

food security?  Answering these and other questions can enable us to develop recommendations that 

maximize the potential role of remittances in countries where there is pervasive poverty and food 

insecurity.  

In fact, Babatunde and Martinetti (2010) in their study of Nigeria used an instrumental variables (IV) 

approach to investigate the impact of remittances on food security. Their results show that remittance 

income has a positive and significant effect on calorie, but has no effect on dietary quality, micro 

nutrient and child nutritional status. However, a major limitation of the IV approach is the difficulty in 

defining instruments in the estimation. In addition the IV procedure tend to impose a linear functional 

form assumption, implying that the coefficients on the control variables are similar for treated 

(remittance households) and control (non-remittance) groups. However, this assumption may not 

hold, since the coefficients could differ (Jalan and Ravallion, 2003).  

Thus by explicitly focusing on food security indicators, this study contributes to the existing literature 

by empirically examining whether remittances are really contributing to different measures of food 

security such as (1) Coping Strategy Index (CSI); (2) Reduced Coping Strategies Index (rCSI);  (3) 

Household Food Insecurity and Access Scale (HFIAS); and  (4) Food Consumption Score(FCS) in 

two livelihood zones of Tigray regional state of Ethiopia based on household survey data collected by 

the authors as part of a SIDA funded project , livelihood changes overtime during 2011-2013 

We employed the propensity score matching (PSM) method to control for self – selection that 

normally arises when remittance recipient households are not randomly assigned. By explicitly 

considering the causal relationship between remittances and cross-contextual indicators of food 

security, this paper seeks to address counterfactual questions that may be significant in predicting the 

impacts of policy changes and framing our understanding of the potential for remittances to offer 

potential pathways out of food insecurity.  

The remainder of the paper is organized as follows: Section 2 provides review of related literature on 

remittances, poverty and food security. Section 3 discusses an over-view of remittances in Ethiopia. 

Section 4 presents the data used in the empirical analysis. Section 5 outlines the empirical procedure. 

Section 6 discusses the empirical results, while the final section provides concluding remarks  
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2. Review of Literature on Remittances, Poverty and Food Security 
The impact of remittances on poverty and income distribution is developing countries has been 

extensively investigated since (see Adams, 1991; Stark et al., 1988) with mixed findings. While, it is 

agreed that migration and remittances reduce poverty the magnitude of poverty reduction varies on 

whether remittance is treated as ―potential substitute‖ or ―exogenous transfer‖. Considering 

remittance as ―potential substitute‖, Brown and Jimenz (2008) for Tonga and Fiji argued that 

remittances had large impact in reducing poverty. However, the impact was smaller when they 

considered remittance as an ―exogenous transfer‖. In the same way Zhu and Luo (2010) for Hubei 

province of China and Barham and Boucher (1998) for Nicaragua use remittance as a potential 

substitute to assess the impact of remittance on poverty and income distribution.  

With regard, to the impact of remittance on food security, a few empirical studies have looked into 

related linkages, but all of them are confined to issues of household food expenditure or calorie 

availability (Jimenez, 2009;INSTRAW, 2008;Quartey and Blankson, 2004; and Durand et al, 1996) 

and dietary quality, micronutrient consumption, and nutritional outcomes (Babatunde and Martinetti, 

2010). 

INSTRAW (2008), in a study on gender , remittances and development in the Philippines found that 

remittances contribute to the improvement in the  food security of receiving households in addition to 

a significant change in food consumption patterns. Jimenez (2009) conducted a comparative analysis 

between remittance-receiving households and non receiving households in Tlapanala village of 

Mexico. Results of his analysis show that the consumption patterns do not differ significantly, but 

food consumption expenditures were higher in remittance –receiving households. In the same way 

Quartey and Blankson (2004) in their study of Ghana found evidence of increased food consumption 

among remittance – receiving households.  

2.1. Overview of Migration and Remittances in Ethiopia 
A noticeable degree of out-migration in Ethiopia started since in the 1970s following the revolution 

and political unrests afterwards. During the early days, migration was limited to the urban elite, 

especially the young and educated, who for political reasons sought refuge in Western countries. 

Gradually, however, migration has become an aspiration of most urban people, mainly for economic 

reasons.  After the mid 1980s, even rural peasants began flocking to the Middle East and the Gulf 

region in search of jobs and better pay. Currently, over two million Ethiopian‘s are believed to reside 

abroad (Aredo, 2005). According to the World Bank‘s Migration and Remittances Fact book (2011), 

the top emigration destination countries for Ethiopians are Sudan, USA, Israel, Djibouti, Kenya, Saudi 

Arabia, Canada, Germany, Italy, and Sweden(World Bank, 2011). 

Despite its large migrant population, Ethiopia has not fully tapped its potential and data on remittance 

flows is highly problematic (Geda et al., 2011). However, the World Bank ranks Ethiopia to be the 8
th
 

largest remittance receiver in Sub-Saharan Africa in 2010, with an inflow of remittances reaching 387 

million USD, to be compared with net Foreign Direct Investment inflows of 100 million USD (World 

Bank, 2011).  

In addition to international migration, Ethiopia also experiences one of the highest levels of internal 

migration and population distribution in Africa (RESAL, 1999) which is also a big source of 

remittance. Ethiopia‘s internal migration is largely an individual or family response to adverse socio-

economic, physical and political environment as well as direct government policy. In this context, the 

character, direction and volume of migration in Ethiopia in the last three decades have been shaped by 

political instability, decline or stagnation in the growth of the agricultural sector and government 
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resettlement programs of the 1980s to tackle famine and attain food security (Mebru , 2006). An 

important aspect of Ethiopian internal migration is its association with urbanization and shortage of 

land especially for newly married young people as there was no land re-distribution since 1991.  

Despite the large and increasing flow remittances internal and international , very little is known 

about the impact that these remittances might have on the households and the country‘s economy as a 

whole (Andersson, 2011).  In fact few case studies such as Anderson (2011) and Aredo (2005) 

examined the impact of remittances onpoverty, but to our knowledge there is no study that tries to 

investigate the impact of remittances on food security.  

3. DATA DESCRIPTION 
The data for this paper come from the Livelihoods Change Over Time (LCOT) four-round panel sur-

vey
13

 conducted in two districts (woredas) of northern Ethiopia between August 2011 and February 

2013 in collaboration with World Vision, a research partnership (funded by the Swedish International 

Development Agency (SIDA) between the Feinstein International Center and researchers at the 

College of Dryland Agriculture and Natural Resources, Mekelle University in Tigray).The overall 

objective of the LCOT panel survey is to assess household resilience in the face of an annually 

recurring shock: the ―hunger season.‖(for the details see Maxwell et al., 2013 and Vatila et al., 2012) 

The survey sample was stratified to represent the livelihood- and food-security related variables of 

two woredas: TsaedaAmba (Eastern Tigray) and SehartiSamre (Southern Tigray). In each woreda, 

150 households were selected, 75 from each of two kebeles (sub-district units). The sub-kebele (i.e., 

village- or kushet-level) sampling units were obtained by systematic selection with a random start. 

The probability of each sampling unit being selected was proportional to the village‘s size. Within the 

village, sampling of households was done by random selection of transects.  

Each survey round not only gathers information on the situation prevailing at the time, but also asks 

retrospective questions about household decisions and experiences over the six-month period to the 

survey (i.e., since the last survey round) and , in the case of the food security measures, over the one 

month preceding the survey.  

4. Empirical Procedure  
One of the main challenges when estimating the causal effects of remittances on household food 

security measures is self-selection. There might be unobservable characteristics that affect both the 

probability that the household receives remittances (and migrates) and the outcome of interest.  If 

selection into sending remittances is not a random decision, analysis of the effect of remittances on 

household food security will give biased estimates unless the problem of self-selection is addressed. 

Previous studies has used a number of approaches to address selectivity into migration and remittance 

sending, including assuming selection on observables (e.g.Admas, 1989), parametric selection 

correction models (e.g. Barham and Butcher, 1998), instrumental variables (e.g.Mansuri, 2006; 

McKenzie and Rapport, 2010), and propensity score matching (Esquivel and Huuerta, 2007; Cox-

Edwards et al., 2009). In this paper the last method is applied.  

                                                           
13Because we didn‟t get the data from the first three rounds at this time of analysis , we only use a cross-
sectional  from the last during this analysis.  
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Propensity score matching is often used in a program evaluation setting, where the objective is to 

compare participant outcome with and without treatment. The method was first proposed as away to 

reduce bias in estimation of treatment effects with observational data in the seminal work by 

Rosenbaum and Rubin (1983), and has become popular method to measure the impact of economic 

policy interventions (Becker and Ichino, 2002). The idea is to first create an index that summarizes 

observable characteristics of the household into a propensity score index. The households are then 

divided into two groups, those who receive remittances and those who don‘t, and ranked according to 

their propensity score. Finally the households are matched with similar households from the other 

group.  In this way households in the treatment group can be matched and compared with households 

from control group who have similar characteristics in every aspect except that they don‘t receive  

remittances.  

In equation form, our goal is to estimate the causal treatment effect  

   =     -                                                (1) 

Where     and     is the outcome with and without treatment respectively for household  .  

Consider  = {   } to be a binary indicator where 1 equals being assigned into treatment and 0 means 

not being assigned treatment. The Average Treatment Effects (ATE) can be estimated through: 

     =  [       ]   [       ]        (2) 

ATE is hence the average difference between the treated households (in our context treated 

households are households who receives remittances) and the non- treated households. However, such 

comparison might not capture the true impact of the treatment if we have selection into treatment and 

there are other factors that are correlated with both treatment and some omitted variable that is 

affecting the outcome variable. A fundamental problem is that we can observe the outcome variable 

under either treatment or control for each household, but never both at the same time.  

In this context, a preferred parameter to use instead of ATE is the Average Treatment Effect on the 

Treated(ATT), defined by: 

    =  [      ]   [      ]            (3) 

Where  [      ] is never observed. Replacing  [      ] by the expected value of [      ], 

which is observable in ATE, would not give an accurate estimate as long as    for the treated and 

comparison group systematically differs. The true parameter is only identified if:  

 [      ]   [      ] = 0              (4) 

As discussed above, this is not very likely to hold in non-experimental studies. Instead we rely on a 

matching approach in order to derive a counterfactual that enables us to match treated households 

with non-treated households with similar characteristics as possible in order to reduce the bias from 

self-selection. The matching is made based on an index, the propensity score, summarizing the pre-

treatment characteristics of each household. The propensity score is the probability of assignment into 

treatment,    , conditional on a set of pre-treatment characteristics,  , so that 

     = Pr[     ] =  [   ]                 (5) 
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There are a few restrictions that should be fulfilled when implementing the propensity score 

procedure. The conditional independence assumption (CIA) requires that the outcome variable is 

independent of treatment conditional on the propensity score. The balancing property theorem tells us 

that two households with the same predicted probability of being treated (i.e. receive remittances in 

this case) and belonging to two different groups (treated and non-treated) differ when it comes to the 

error term in the propensity score equation. The error term is furthermore, approximately independent 

of the observed covariates. In other words, for balancing property to be satisfied households with the 

same propensity score must have the same distribution of observable and unobservable characteristics 

irrespective of treatment status. The balancing property can be tested using a covariate imbalance test. 

Common support implies that analysis is only carried out when there are sufficient data. Hence, there 

is no extrapolation outside the range of the observed data points. It is therefore advisable to impose a 

common support restriction when estimating the propensity score in order to improve the quality of 

matches.  

The propensity score can be estimated using any discrete choice model using observable 

characteristics to reduce the bias that is attributable to unobservable factors. The extent to which the 

bias is reduced depends on the quality of the conditioning variables (Becker and Ichino, 2002). In 

addition previous studies have shown that matching methods provide reliable estimate of impact 

provided that (1) the same data source is used for participants and non-participants (in this case 

households that receive remittances and that did not), (2) treated andcontrols have access to the same 

markets, and (3) the data include meaningful variables capable of identifying program participation 

and outcomes (Heckman et al., 1997).We believe that each of these criteria is satisfied in this study. 

All data come from 2011 household survey, with the samples of treated and controls drawn from the 

same tabia to assure comparability of markets and local context.  In addition the diversity of variables 

we have chosen accomplishes this objective. Our observable characteristics include a rich set of 

household, community and village level characteristics. Household characteristics control for 

differences in endowments such as productive assets and serve as a proxy for household wealth, 

which is likely to influence household‘s receipt of remittance. We also include community level 

variables to take account of differences in economic opportunities available to households living in 

different communities. We add village level dummies to control for natural, political, and economic 

differences across villages. This specification is consistent with previous empirical literature on the 

determinants of remittance (see for example Aredo, 2005; Andersson, 2012; Bohra-Mishra, 2011).  

Bryon et al. (2002) also recommendedagainst over-parameterized models because including 

extraneous variables in the model will reduce the likelihood of finding acommon support. Rosenbaum 

and Rubin (1983), and Dehejia and Wahba (2002), emphasized that thecrucial issue is to ensure that 

the balancing condition is satisfied because it reduces the influence of confounding variables. This 

paper follows this approach by applying the method of covariate balance (i.e., theequality of the 

means on the scores and equalityof the means on all covariates) between treated and non-treated 

individuals. We used the followingmethods to check the balance of the scores and covariates. The 

standardized bias (SB) between treatment and non-treatment samples is suitable for quantifying the 

bias between both groups, as suggested by Rosenbaum and Rubin(1985).In addition to the SB 

measure; we used other covariate balancing indicators, such as thelikelihood ratio test of thejoint 

significance of all covariates and the pseudo-  from a pobitof treatment status on covariates before 

matching and after matching on matched sample. After matching, there should be no systematic 

differences in the distribution of covariates between both groups; as a result, the pseudo-  should be 

fairly low and the joint significance of all covariates should be rejected.  
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Our interest is to in the causal average effect of migrant remittance on some outcome (food security 

indicators). Accordingly we calculate propensity scores using a standard probit (similar to the one 

described above) where the binary dependent variable represents the two alternatives that we want to 

compare i.e. households‘ receiving remittance and that did not. Next we match treated and controls 

with the same or similar propensity score (see Becker and Ichino (2002) for more details on the 

assumption behind estimation.  

A number of matching algorithms have been suggested in the literature to match treated and control 

groups of similar propensity scores. The most widely employed algorithms include the nearest 

neighbors matching, calliper matching, and the kernel matching methods. In the first, the nearest 

matching estimators with replacement, we compare a treated (households with remittance) and 

controls (non-remittance households) whose propensity scores are sufficiently close, by recognizing 

that it is impossible to obtain exact propensity scores for all pairings of treated and control 

households, and that a control household can be a best match for more than one treated household. In 

the second, we try Kernel matching. Rather than much one treated with one control, we can use 

several control, to act as the matches for a treated. The idea is to calculate the average propensity 

score from a neighborhood of propensity of several comparison members (non- remittance 

households), match this average propensity score to the propensity score of a treated (remittance 

households) and then proceed to obtain the average treatment effect in equation (3). We use kernel to 

test the robustness of the results.  

The estimation of ATT with matching methods is based on the CIA selection ofobservable variables, 

indicating that plots in treatmentand non-treatment status differ only withrespect to observed 

variables. However, ifthere are unobserved variables that simultaneously affect the adoption decision 

and the outcome variable, a selection bias problem due to unobserved variables might arise to which 

matching estimators are not robust. While wecontrolled for many observables, we checked the 

sensitivity of the estimated ATT with respect to deviation from the CIA, following a procedure 

proposed by Rosenbaum (2002). The purpose of the sensitivity analysis is toask whether inferences 

about adoption effects may be changed by unobserved variables.  

The matching process is therefore performed inthree steps. First, we used a probitmodel to estimate 

the propensity score. Second, we estimated the ATT, conditional on the propensity score; and third, 

we analyzed the effect of unobservable influences on the inference about impact estimates  

4.1. Outcome Variables 
Given the multidimensional nature of food security, practitioners and policy makers have long 

recognized the need a variety of means for measurement (Kennedy, 2002)  Although there are 

different indicators of food security (food insecurity) which are well correlated , they tend to capture 

different elements of food insecurity. For example the coping strategy index (CSI) and the reduced 

coping strategy index (rCSI)  tend to capture the element of quantity or sufficiency , the household 

food security access scale (HFIAS) captures a mix of sufficiency and physiological factors , while the 

food consumption score (FCS) capture quality , diversity and quantity as well (Vatilla et al., 2013). 

Accordingly we used these different indicators as outcome variables to investigate the impact of 

remittances defined by the authors as follows.  

Coping Strategies Index (CSI). The Coping Strategies Index, developed by Maxwell (1996), looks 

at the behaviors exercised by households in order to cope with a food deficit. Questions about eleven 

types of behaviors—ranging from changes in dietary patterns to alternative strategies for obtaining 

food—and their frequency are asked of households, and the resulting score ranges from 0 to 108. The 
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index combines the frequency and severity of coping strategies, so the higher the index score, the 

more food insecure the household is.  

Reduced Coping Strategies Index (rCSI).Like the CSI , the reduced coping strategy (rCSI) index 

also combines the frequency and severity of coping strategies , so the higher the index score, the more 

food insecure the household is  

Household Food Insecurity and Access Scale (HFIAS).  The HFIAS, developed by Coates et al 

(2007), focuses on three dimensions of food access: anxiety about not being able to procure sufficient 

food, the inability to secure adequate quality of food, and the experience of insufficient quantity of 

food intake. Nine questions about these topics are used to calculate a score ranging from 0 to 27, 

withhigher scores indicating greater food insecurity.  

Food Consumption Score (FCS)/ Dietary Diversity.  The Food Consumption Score is a measure of 

dietary diversity developed by the World Food Programme (Wiessman et al. 2008, WFP 2009). It 

asks about frequency of consumption over the past month for cereals and tubers, pulses, vegetables, 

fruit, meat and fish, milk, sugar, and oil. The scale ranges from 0 to 64, with 0–12 considered poor 

food consumption, 12.5–20 considered borderline food consumption, and scores above 20 considered 

adequate food consumption. (Note that, unlike HFIAS and CSI, higher FCS indicates improved food 

security.) 

4.2. Independent Variables 
The first step in the analysis is to estimate the probability of receiving remittances a function of 

individual and household characteristics. Table 2 presents the probit regression to determine which 

variables predict the probability of receiving remittances. The household level variables include 

literacy, dependency ratio family size, support network score, social participation score, aggregate 

impact of shocks, number of migrant household members, and value of productive asset owned, TLU 

and total planted land.   Individual level variables include whether age and gender of the household 

head.    

The probability of receiving remittances is expected to be positively correlated with the number of 

migrant households, since ability to send a remittance increases if there are more household members 

migrating to other area. Receiving remittance is also expected to increase with household size, since it 

means more members to support. Dependency ratio is expected to influence the probability of access 

to remittances in one or the other way. Households with relatively large number of dependents are 

often poor and resort to transfers. In this paper dependency ratio is arrived by taking the ratio of all 

household members  under the age of 15 and above the age of 64 (considered dependents) to all 

household members between ages 15 and 64. 

Household head ship can influence the flows of remittance. Given the feminization of poverty has 

been taking place over years  in Ethiopia, the probability of getting access to remittances is expected 

to be higher with female headed households  as compared to conjugal households. The effect of age 

on access to remittance is accommodated by incorporating age of the household head. Although it is 

difficult to predict the effects of age on remittance transfers on apriori grounds, it may possible to 

expect that remittances are more accessible to elderly than young.  
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5. RESULT AND DISCUSSIONS 

5.1. Descriptive Statistics Results  
Table 1 presents the definitions and sample statistics of the variables used in the analysis. Also 

presented in the table are differences in means of the variables used in the matching analyses along 

with their significance levels. The significance levels suggest that there are some differences between 

treated and controls with respect to household and outcome variables. With regards to the outcome 

variables, there appear to bestatistically significant differences in household coping strategy index 

(CSI), reduced coping strategy index (rCSI), and household food insecurity access scale (HFIAS). 

There are also significant differences in family size, total planted land, and TLU between treated and 

control households. 

Table1: Descriptive statistics for outcome variables, all samples and by remittance status  

Variable definition All 

Households  

(n= 300) 

Remittance 

households 

(n= 53) 

Non-

Remittance 

households 

(n= 247) 

T-value 

Outcome Variables     

Coping Strategies index (CSI) 15.1(0.75) 11.6(1.32) 15.8(0.86) 0.033** 

Reduced Coping Strategies index (rCSI) 8.10(0.39) 6.58(0.78) 8.42(0.44) 0.072* 

Household Food Insecurity and Access Scale 

(HFIAS) 

7.91(0.30) 6.57(0.67) 8.19(0.33) 0.038** 

Food Consumption Score (FCS) 27.7(0.59) 28.9(1.19) 27.4(0.66) 0.325 

Independent Variables      

Age of Household head in years  42.8(0.90) 45.1(2.50) 42.7(0.95) 0.229 

Sex of Household Heads (=1 if male , 0, 

otherwise) 

0.76(0.02) 0.69(0.06) 0.77(0.03) 0.167 

Family size of the household  5.73(0.14) 4.80(0.33) 5.94(0.15) 0.002*** 

Dependency ratio  1.17(0.54) 1.10(0.14) 1.18(0.06) 0.541 

Education of the household head in years  1.60 (0.07) 1.50(0.20) 1.60(0.08) 0.511 

Total planted land in Tsimdi (equals 0.25 

hectare) 

4.58(0.30) 3.29(0.66) 4.85(0.34) 0.048** 

Support network score (Suppnet)^^^^ 4.38(0.25) 3.94(0.54) 4.47(0.29) 0.424 

Social Participation score (Socpart)^^^^ 5.65(0.22) 5.13(0.55) 5.76(0.24) 0.279 

Ownership of livestock  in TLU  1.77(0.09) 1.40(0.18) 1.87(0.11) 0.067* 

Value of Productive asset (prodasb) 1074.9(136) 749.7(134) 1145.7(163.1) 0.268 

Number of migrant households  0.42(0.03) 1.00(0) 0.29(0.03) 0.000*** 

Aggregate Shock impact (disimpct)^^^^ 20.2(0.31) 20.1(0.78) 20.2(0.78) 0.840 

Significant level: *** = 1%; ** = 5% and * = 10%.  

^^^^ for details of measuring suppnet,socpart and disimpct refer to Vatila et al., 2012) 

 

The findings from this  section that simply compare mean differences in the outcome variables and 

other household variables between treated (household that receive remittance) and control groups 

(non-receivers of remittance) suggest that treated households  are generally better off than control 

groups. Given that the comparisons of mean differences do not account for the effect of other 

characteristics of farm households, they may confound the impact of migrant remittances on food 

security status with the influence of other household characteristics. Multivariate approaches that 

account for selection bias arising from the fact that treated and control groups may be systematically 

different are essential in providing sound estimates of the impact of migrant remittance on food 
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security indicators. The independent variables used in the probit regression models to predict the 

propensity scores were based on past research on determinants remittance transfers (Aredo, 2005; 

Andersson, 2012 ; Bohra-Mishra,2011) 

5.2. The Propensity Score Estimation results  
The propensity scores which were estimated with a probit model are reported in table 2. Propensity 

scores help as a device to balance observed distribution of covariates across the treated and untreated 

groups (Lee, 2008). A detailed interpretation of the propensity score estimates is not undertaken in 

this study. However, the results shown in table 2 indicate that most of the variables included in the 

estimators have the expected signs.  

The density distribution of the propensity score for treated and control variables show a good overlap 

(see figure 1) suggesting that the common support condition is satisfied. The bottom half of the graph 

shows the propensity score distribution for the control (non- remittance households) , while the upper 

half refers to the treated (remittance households). 

Table2.  Estimation of Propensity Score: Probit Model  

* significant at 10%; ** significant at 5%,   *** significant at 1  

 

 

 

 

Dependent Variable :  Remittance  (1/0 ) 

Variable name Coefficient  Standard 

Error  

       P- 

Value  Age of Household head in years  -0.002 0.006 0.744 

Sex of Household Heads (=1 if male , 0, otherwise)  0.259 0.247 0.295 

Family size of the household  -0.093 0.049 0.057** 

Dependency ratio  -0.006 0.110 0.958 

Education of the household head in years   0.124 0.119 0.297 

Total planted land in Tsimdi (equals 0.25 hectare) -0.027 0.027 0.312 

Support network score (Suppnet)^^^^  0.007 0.025 0.773 

Social Participation score (Socpart)^^^^  0.005 0.028 0.851 

Ownership of livestock  in TLU   0.025 0.093 0.784 

Number of migrant households   0.763 0.109 0.000*** 

Aggregate Shcok impact (disimpct)^^^^ -0.018 0.019 0.355 

Value of productive  Asset(prodasb) -0.000 0.000 0.587 

Village dummy ( =1 if eastern,0 otherwise)  0.023 0.211 0.001*** 

Constant  -0.093 0.049 0.154 

Number of observations  299   

Pseudo     0.24   

LR-chi-square 67.99***   

Log likelihood  -150.69993   
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Fig 1 

Coping Strategy index (CSI) 

 

Reduced Coping Strategy index (rCSI) 
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Household Food Insecurity Access Scale (HFIAS)               

 

Food Consumption Score (FCS) 

 

Table 3 demonstrate how matching restricts the control sample in order to increase the similarity of 

the sub-sample of control cases that are directly compared with treated cases, in order to estimate the 

consequences of treatment. The same table also presents the balancing information for the propensity 
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scores and for each covariate before and after matching. We used the standardized bias differences 

between treatment and control samples as a convenient way to quantify the bias between the treatment 

and control samples. In many cases we found that sample differences in the unmatched data 

significantly exceed those in the samples of the matched cases. The process of matching thus creates a 

high degree of covariate balance between the treatment (remittance households) and control groups 

(non-remittance households) that are used in the estimation procedure.  

Table 3. Propensity Score and Covariate Balances (Note: Figures in bold are significant) 

Variable  Sample                 Mean      % reduction            t- test  

Treated  Control % bias |bias|      t p>|t| 

Propensity Score  Unmatched  0.3581 0.1279  129.4   9.31 0.000 

 Matched  0.7353 0.7287  3.1 97.8  0.13 0.897 

Hhh_sex Unmatched  0.6793 0.7724 -20.1  -1.43 0.153 

 Matched  0.6793 0.6345  10.0 51.9  0.48 0.631 

Age_hh_1 Unmatched  45.094 42.285  16.6  1.18 0.238 

 Matched  45.094 44.817  1.6  90.1  0.08 0.936 

Family_size Unmatched  4.7547 5.9187 -48.2   1.45 0.002 

 Matched  4.7547 4.8566 - 4.2 91.2 -3.19 0.827 

Dep_ratio Unmatched  1.0961 1.1881 -9.7  -0.22 0.310 

 Matched  1.0961 0.8503 25.8 -167.1 - 0.66 0.511 

P_size _tsimdi Unmatched  3.3462 4.8684 -29.8  -1.91 0.057 

 Matched  3.3462 3.9131 -11.1 62.8 -0.66 0.509 

Tlu Unmatched  1.4151 1.8618 -28.5  -1.72 0.086 

 Matched  1.4151 1.3914  1.5 94.7  0.10 0.922 

prodasb Unmatched  760.19 1138.1 -19.3  -1.05 0.296 

 Matched  760.19 589.33  8.7 54.8  0.84 0.403 

suppnet Unmatched  4.0000 4.4553 -10.7  -0.68 0.495 

 Matched  4.0000 4.6677 -15.7 -46.7 -0.85 0.395 

socpart Unmatched  5.1132 5.7561 -16.2  -1.09 0.278 

 Matched  5.1132 5.4012 -7.2 55.2 - 0.37 0.711 

disimpact Unmatched  20.057 20.203 -2.7  -0.18 0.458 

 Matched  20.057 20.122 -1.2 55.1 -0.06 0.951 

Outhh761 Unmatched  1.4528 0.4106 140.6  9.13 0.000 

 Matched  1.4528 1.4676 -2.0 98.6 -0.10 0.924 

 

The imbalances between the treatment and control samples in terms of the propensity score had been 

more than 100% before matching as shown in table 3. This bias was significantly reduced to a level of 

3.1% after matching. The same table also shows that before matching, several variables exhibit 

statistically significant differences, while after matching the covariates are balanced. The low pseudo 

   and the insignificance likelihood ratio tests also support the hypothesis that both groups have the 

same distribution in covariates   after matching (see table 4). These results clearly show that the 

matching procedure is able to balance the characteristics in the treated (remittance households) and 

the matched comparison groups (non-remittance households). We therefore used these results to 

evaluate the impact of remittances among groups of households having similar observed 
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characteristics. This allows us to compare food security outcomes for treated (remittance households) 

with those a comparison group (non-remittance households) showing a common support. 

5.3. The Average Treatment Effect (ATT) 
The ATT results from table 4 below indicated that the differences in coping strategy index (CSI) 

between treated and control households is substantial, which is (5.79) and (5.35) for nearest neighbor 

and kernel matching respectively. Households with access to remittances have on average lower 

coping strategy index (CSI) than their non-remittance counterparts at 1% significance level. This 

suggests that households who have access to remittances are more food secure as shown by lower CSI 

than their non-remittance comparison group. In the same way, the differences in rCSI between 

remittance and non-remittance households was (2.23) and (1.89) for the nearest and kernel matching 

respectively and this differences is statistically significant at 5%. In general the frequency and the 

severity of coping strategies is high among non- remittance households 

Table 4. Other covariate Balance Indicators Before and After Matching 

Indicators Sample 

Pseudo R2 Unmatched 0.27 
 Matched 0.03 
LR X2 (p-value) Unmatched 75.42 (0.000)*** 
 Matched 4.08 (0.982) 

* significant at 10%; ** significant at 5%,   *** significant at 1 % 

The ATT result for the outcome variable household food insecurity and access scale (HFIAS), a 

similar trend is reflected. Treated households (households with access to remittance) in the matched 

sample have lower HFIAS than their comparison (non- remittance) households. The difference 

between the two groups is (2.30) and (2.24) for nearest neighbor and kernel matching respectively. 

This again suggests that households with access remittance are better in terms of food access than non 

remittance households i.e. households with remittance have lower anxiety about not being able to 

procure sufficient food, higher ability to secure adequate quality food, and lower experience of 

insufficient quantity of food intake than those without remittance. Again this difference in HFIAS 

between households with remittance and non-remittance households is significant at 5 % for both 

matching algorithms.  

Finally, the ATT difference in FCS revealed that households with remittance have higher FCS than 

their non –remittance households. The difference in FCS between remittance households and non-

remittance households was 5.76 and 4.44 for nearest and kernel matching methods respectively. 

However, this differences in FCS between treated and control groups are not statistically significant.  

6. Conclusions and policy implications  
This paper has examined the impact of remittances on farm household‘s food security status, using a 

sample of 301 farm households from two livelihood zones of the Tigray Regional State of Ethiopia. A 

propensity score matching model was employed to account for selection bias that normally occurs 

when unobservable factors influence both treatment and outcome variables such as the food security 

indicators.  

Descriptive analysis of the sample data indicates that, compared to non-receiving households, 

remittances receiving households are better off in terms of mean total CIS, rCSI as well as HFIAS.  

Results of the propensity score matching also show that remittances exert a positive and statistically 
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significant effect on household food security indicators i.e. households with access to remittance has 

lower CSI, rCSI and HFIAS as compared to households without remittance income. These findings 

are generally consistent with the widely held view remittance provides food security and poverty 

alleviation in rural areas of developing countries.  

Our findings point to two policy recommendations. First, the positive impact of remittances on CSI, 

rCSI as well as HFIAS makes it imperative to include migration and remittances as important 

components of food security programmes in developing countries such as Ethiopia. Food security 

policies should go beyond just food production measures, and include measures that help in 

generating adequate levels of effective demand via income growth or transfers policies.  In particular, 

in designing social security policies governments of developing countries such as Ethiopia should take 

into account the role played by remittance transfers in addressing food insecurity. It is also high time 

for governments to seriously consider the need for providing incentives to promote the flows of 

transfers among families. In particular poverty reduction strategy papers such those Growth and 

Transformation Plan of the Ethiopian government should incorporate migration-cum-remittances into 

their program.  
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Abstract 

Farm households exposed to unpredictable weather conditions and potential harvest failure often 

adopt drought-resistant varieties as ex-ante risk management strategies. This study investigates 

farmers preferences for maize traits and estimates the implicit prices farmers are willing to pay 

(WTP) for such traits focusing on drought tolerance. Using a choice experiment framework, we 

generated 12600 observations from a random sample of 1400 households in communal areas 

within 14 districts of Zimbabwe. Taste parameters and (scale and residual taste) heterogeneities 

were estimated using the generalized multinomial logit model (G-MNL) recently proposed by 

Fiebig et al. (2010), as well as the extensions suggested by Greene (2012). The results reveal that 

drought tolerance, grain yield, large grain size, covered cob tip, big cob and semi flint texture 

were the most preferred traits by farm households in Zimbabwe. The WTP values were estimated 

using the WTP space approach, and the estimates show that farmers are willing to pay a premium 

for drought tolerance.  

 

*Corresponding author: ICARDA, ILRI Campus, P.O.Box 5689, Addis Ababa, Ethiopia; email: 

g.tesfahun@cgiar.org 

1. Introduction 
Maize plays a crucial role in the livelihoods of people in Sub-Saharan Africa. It is the staple food crop 

for majority of the population in the continent and nearly to all in southern Africa, serving as source 

of 40-50% of the calorie consumed by the poor (Smale et al., 2011). Being a strategic crop in the 

region, maize has been subjected to different academic and political interests for more than half a 

century. However, there have been tremendous achievements in maize research in developing new 

and widely adapted varieties (Byerlee and Eicher, 1997; Smale,1995; Smale and Jayne, 2003). 

Despite the success stories around maize, poverty and food insecurity in the maize based livelihood 

systems of southern Africa remain deep-rooted. In fact, since 1970, per capita grain production in 

Sub-Saharan Africa (SSA) has declined by more than 10 percent (Minot, 2008). The key challenges 

that constrain agricultural productivity in southern Africa are drought, pests and diseases of plants and 

livestock, soil degradation, unaffordability of farm inputs, lack of financial resources, erratic rainfall, 

and flooding (Kassie et al., 2012).  

Drought is a widespread phenomenon across large areas of SSA with an estimated 22% of mid‐

altitude/subtropical and 25% of lowland tropical maize growing regions affected annually due to 

inadequate water supply during the growing season (Chambers, 1989). Yield losses are quite high in 

tropical countries that rely on a relatively unpredictable rainy season for crop growth. Past experience 

has demonstrated that the use of new varieties alongside improved management options can offset 

yield losses by up to 40% (Hendrix and Glaser, 2007). Specifically, drought and heat tolerant crops 

mailto:g.tesfahun@cgiar.org
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will play an increasingly important part in adapting to this variation and to the long term underlying 

trend towards a hotter and probably drier production environment. So goes the argument that given 

the scarcity of water and its cardinal role in crop production, tolerance to drought and efficient water 

usage should be assigned the highest priority in developing future crops. The drought tolerance trait in 

maize is of enormous global importance, which virtually no farmer in the rainfed systems can afford 

to be without (Lybbert and Bell, 2010; Edmeades, 2008); using water at current rates when the world 

will have to support 9 billion people or more in 2050, is simply not sustainable (Lobell et al., 2008).  

There are a number of global efforts that aim at developing maize germplasm with drought tolerance 

trait embedded in them (Lybbert and Bell, 2010). In Sub-Saharan Africa, the main initiative in this 

regard is the drought tolerant maize for Africa (DTMA) project being implemented since 2006 by the 

International Maize and Wheat Improvement Center (CIMMYT), International Institute for Tropical 

Agriculture (IITA) and National Research/Extension Institutions of 13 countries in eastern, southern 

and western Africa. It is reported that the varieties being developed by the initiative give 20-30% 

more yield in farmers‘ fields than current varieties available to smallholder farmers (La Rovere et al., 

2010). The varieties developed by DTMA provide farmers with better yields than leading commercial 

varieties under moderate drought conditions, and have competitive or even better yield potential when 

rains are good.  

The impact of the varieties and related technologies being developed is apparently dependent on the 

extent of dissemination and use by the farmers. Farmers‘ adoption decisions for improved maize 

varieties are essentially governed by their willingness to pay for the different traits. While many 

stakeholders including seed companies play an important role in the deployment of the improved 

varieties, they need varieties with the traits desired by farmers. The best way for assessing the 

effective demand for the desired traits is to quantify the implicit prices of the desired traits. Hence, 

this study was designed to understand famers‘ preferences for the different traits of DT maize and to 

estimate the implicit prices of preferred traits with deliberate focus on drought tolerance in the 

drought prone communal areas of Zimbabwe. 

Quite a number of studies have examined preferences and willingness to pay for traits of crops over 

the last 10 years (Carlsson et al., 2007; Poudel and Johnsen, 2009; Smith and Fennessy, 2011; Wale 

and Yalew, 2007). However, very few have employed theoretically and behaviorally plausible method 

of choice experiment to do so (Asrat et al., 2010; Blazy et al., 2011). In particular, most of the studies 

have used mixed logit or random parameter logit to account for preference heterogeneity. As rightly 

pointed out by Fiebig et al. (2010), the mixed logit model is likely to be a poor approximation to the 

data-generating process if scale heterogeneity is important. Some authors have therefore investigated 

the behavioral implications of accounting for scale heterogeneity in contrast to a term in the utility 

function (e.g., Louviere et al., 2006; Fiebig et al., 2010). Greene and Hensher (2010) however argue 

that accommodating for scale heterogeneity in the absence of preference heterogeneity may be of 

limited empirical interest, resulting in statistically inferior model. They therefore suggest using the 

generalized mixed logit model to account for both scale and residual taste heterogeneity, and note that 

additional studies are required to establish the extent to which their evidence is transferable to a body 

of studies. 

In this study, we employ the generalized multinomial logit model (G-MNL) developed by Fiebig et al. 

(2010) and the generalized mixed logit model proposed by Greene and Hensher (2010) to examine 

farmers‘ preferences for and willingness to pay for maize varieties in Zimbabwe. Specifically, we 

employ the models to estimate the taste parameters and scale and residual taste heterogeneities, as 

well as the implicit prices of preferred maize traits in the WTP space framework. To the extent that 
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the study is the first empirical estimation of the WTP for the drought tolerance trait, the results can 

have far-reaching policy implications for maize breeding programs, particularly in southern Africa, 

where this trait is the most important trait in selecting maize varieties for production (Chikobvu et al., 

2010, Kassie et al., 2012).  The study utilizes data from choice experiment of 1400 households from 

56 villages in Zimbabwe. 

The rest of the paper is structured as follows. The next section discusses maize production in 

Zimbabwe. Section three describes the survey design and the data used in the analysis. This is 

followed by a specification of the model. The fourth section presents the empirical results. 

Conclusions are presented in the final section. 

2. Maize in Zimbabwe 
Zimbabwe‘s economy is agriculture based and hence its performance is mainly dependent on the 

extent and speed with which agriculture performs. In 2011, agriculture contributed 20.4 percent to 

Gross Domestic Product (GDP) (Anseeuw et al., 2012). When agriculture performs badly, overall 

economic growth is compromised as was the case in 2012 when GDP growth was downsized from 

forecasts of 9.4% to 5.6%, because of an estimated 13.2 percent decline in agricultural performance 

(Biti, 2012). Agriculture employs over 30 percent of the total formal work force (Kapuya et al., 2009). 

It is the main source of livelihoods for over 70 percent of Zimbabwe‘s population either directly 

through production or indirectly through value addition (Anseeuw et al., 2012). 

Maize is the primary staple food crop for close to 98 percent of the 12.7 million people in the country 

(CIA, 2012). It is because of the importance of maize in the diet of many Zimbabweans that the crop 

is considered a national strategic crop or a food and nutrition security crop. In any given year, over a 

third of the budget of the Ministry of Agriculture intended for inputs is spent on procuring seed maize 

annually for distribution to poor and vulnerable households. The remaining sum goes towards 

fertilizers for the maize crop. In 2010, direct support through maize and fertilizer inputs from 

government was worth US$32 million. The figure increased to US$45 million in 2011/2012 although 

it dropped in 2012/2013 to 22 million as a result of the pressure on the economy (Jongwe, 2013). 

In surplus years, maize is a source of income to 60% of the rural population (Rukuni et al., 2006). The 

redistribution of land under the Fast Track Land Reform (FTLR) program of 2000 changed the land 

holding patterns in Zimbabwe. Smallholder land holdings increased from 50 percent of total land area 

to 66 percent, whilst the large-scale farming land was reduced from 34 percent to 20.6 percent 

(MAMID, 2010). The resettlement model divided land into A1 agricultural sector-with maximum of 6 

ha, A2 sector and the large-scale commercial sector (Moyo, 2011). The increase in the number of 

smallholder farming units increased the land planted to maize because maize has been predominantly 

grown by smallholder farmers since Zimbabwe‘s Green Revolution (Rukuni et al., 2006). After the 

FTLR program, over 50 percent of the 3,220,000 ha arable land has been under maize. Maize 

occupies over 75 percent of land under cereals (Anseeuw et al., 2012). Between 2001 and 2005, there 

was a 16 percent increase in the area under maize (from 1.2 million ha to 1.7 million ha). This was the 

period of massive land redistribution under the FTLR program. During this period, at least 3 million 

hectares of land was distributed to over 80,000 farming households (Moyo, 2011). The upward and 

downward changes from 2006-2009 in the total area planted to maize (while remaining above 1.5 

million ha each year), is most likely a response to maize prices, access to and availability of 

agricultural inputs, among several factors.  
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In the 2010-2011 season, land under the maize crop increased by 20 percent to a record 2 million ha. 

This increase could also be explained by another wave of land redistribution. In this season, about 

750,000 hectares of land which had not been previously distributed between 2001 and 2005 was 

redistributed to mostly A1 and A2 farmers (Moyo, 2011). The area under maize retreated to 1.69 

million ha in the 2011/2012 season. This decline in land allocated to maize could be attributed, among 

others, to shift in crop enterprise choice towards cash crops such as tobacco. The substitution being 

mostly linked to the low maize price (below production costs thus rendering the enterprise unviable); 

dilapidation of infrastructure; instructional problems as well as untargeted and untimely policy 

decisions that affected the growth of the maize subsector. 

Whilst the land allocated to maize has been increasing, national yield per unit area has been declining. 

Average maize yield declined from a record high of 1700 kg/ha in 1996 to 1230 kg/ha in 2001. From 

2001 to date, Zimbabwe has struggled to produce one ton of maize per ha. On average, Zimbabwe has 

been producing 0.8 ton/ha for the last 10 years. Reasons sighted include mid-season dry spells or 

droughts, input shortages, unstable socio-political environment, and lack of production skill 

(FAO/WFP, 2010, AfDB/OECD, 2003). Communal areas are characterized by low rainfall ranging 

from less than 450 mm to 750 mm per annum. These areas also experience midseason dry-spells and 

general changes in the rainfall patterns in most cases leading to poor harvest.  

3. Methodology 

3.1. Sampling and Choice Experiment  
About 80% of the 1.7 million farm households of Zimbabwe live in communal areas. Communal 

areas are lands held under customary tenure, much of it in arid areas with poor soil, established as 

reserves for black Zimbabweans following the requirements of the Southern Rhodesia Order-in-

Council in 1898 (Dore, 2009). These areas are characterized by chronic food insecurity and extreme 

poverty. Livelihoods in communal areas are based on maize systems with low external inputs and low 

productivity. About 60% of the land allocated to maize in the country is in communal areas and these 

areas produce 28% of the national maize grain stock, indicating low yields in the system.  

Identification of the rural households for sampling was started by identifying the natural regions 

where maize is widely grown and plays an important role for food security. Zimbabwe is divided into 

5 natural agro-ecological regions. Maize is the single most important crop in regions II, III, and IV. Its 

importance is growing in region 5 as well at the expense of small cereals such as sorghum and finger 

millet. Fourteen districts were purposively and proportionately selected from these regions. The 

purposes considered were production of maize and potential exposure to drought tolerant maize 

varieties. The proportion implies the relative importance (in terms of acreage and production) of 

maize in the natural regions. Table 1 shows the estimated natural region coverage of sample districts. 

Accordingly, we identified eleven districts that fall within natural regions II and III; two districts 

within natural regions III and IV, and one district within regions IV and V. Then, four villages were 

randomly selected from each district and hence a total of 56 villages. The household level sampling 

was done using random sampling method. The sampling frame was the list of all farming households 

in the village. Twenty five households were selected from each village for a total sample of 1400 

households.   

In identifying traits for the choice experiment, apart from seed price, pair-wise comparison was used 

to identify 10 maize traits with smallholder farmers. Then the list was shortened to six traits with 
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Table 3: Estimated natural region coverage of sample districts 

District % NR I % NR II % NR III % NR IV % NR V 

Chivi - - 60 40 - 

Masvingo - 20 75 5 - 

Zaka - 90 10 - - 

Makoni - 60 40 - - 

Mount Darwin - 50 50 - - 

Guruve - 50 50 - - 

Gokwe North - 60 40 - - 

Kadoma - 30 70 - - 

Mutoko - 5 95 - - 

Murehwa - 95 5 - - 

Makonde - 90 10 - - 

Shamva - 70 30 - - 

Gwanda - -  40 60 

Umzingwane - - 30 70 - 

 

maize breeders at CIMMYT and the Zimbabwe‘s department of research and specialist services 

(DR&SS). The final set of traits included grain yield measured in ton/acre, maize cob size, grain 

(kernel) size, drought tolerance, grain (kernel) texture, cob tip (husk) cover and seed price. These 

traits were once again discussed with farmers and researchers for common description and level 

identification. Then, an efficient design was developed using SAS software by employing the macros 

developed by (Kuhfeld, 2010, Kuhfeld et al., 1994).  The design generated 36 profiles of maize  

Table 4: Maize traits and trait levels used in the choice experiment 

Variable  Description Levels Reference level 

Yield Grain yield measured in ton/acre, 

ranging from 0.5 to 3.5 ton/acre in 

communal areas. 

0.5, 1.5, 2.5, 3.5   

Cob size Observation based on the relative 

maize cob size (based on length 

and diameter). 

Small, Medium, Big Small 

Grain size Observation based on the relative 

kernel size. 

Small, Large Small 

Drought tolerance The ability of a maize variety to 

yield more than other maize 

varieties under water deficit stress 

while yielding similarly or better 

under well-watered conditions. 

Not tolerant, 

tolerant 

Not tolerant 

Grain texture Hard, semi-hard or soft seed coat.  Dent, semi-flint, 

flint 

Dent 

Tip (husk) cover Describes the extent to which the 

end of the maize cob is covered 

with sheath leaves.  

Not covered, 

covered 

Not covered 

Seed price Maize seed price in USD/kg. Seed 

price ranges from 1.5 to 3.5 

USD/kg – including both open 

pollinated and hybrid maize.  

1.5, 2.5, 3.0, 3.5  
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grouped in two‘s generating 18 choice sets. We included opt out option in each of the choice sets and 

blocked the choice sets into two so that each respondent would be presented with 9 choice sets of 

three alternatives. The traits and trait levels used in the choice experiment are indicated in Table 2 

below.   

The survey was undertaken in all 14 sample districts by five enumerators and one national 

coordinator. Each respondent was asked to choose his/her preferred alternative maize profile in 9 

choice situations. This makes the total number of completed choice situations 12,600 (i.e., 1400*9). 

Only in 39 (0.3%) of the choice situations, respondents preferred opting out to other alternatives. 

Most (77.4%) of the sample households were male headed and the average age of the heads of the 

sample households was computed to be only 38 years while ranging from 12 to 94 years.  Literacy 

level in schooling years of the household heads was on average about 9 years. Literacy ranged from 

none to 18 years of education. The sample households had an average size of about 6 persons with the 

number of female members slightly higher than that of male members. The mainstay of livelihood for 

the sample households is crop and livestock farming. Three out of four respondents depended on 

farming whereas about 12% indicated petty trading or other own business to be their mainstay. 

Temporary and permanent employment was also reported by 10.7% of the respondents as primary 

source of livelihood. The average farmland holding was found to be about 7 acres; i.e., 2.83 hectares. 

On average, the sample households allocated 60% of their land to maize highlighting the importance 

of maize in their livelihoods (Table 3). 

 

Table 5: Major characteristics of the sample households 

 Mean/Freq 

(%) 

Min. Max St.dev. 

Gender of HH head     

Female  22.6    

Male 77.4    

Age of household head (in years)  37.95 12.00 94.00 15.81 

Literacy of household head (in years) 8.83 .00 18.00 3.29 

Total household size 5.72 1 36 2.72 

Total number of females in the household 2.92 0 21 1.72 

Total number of males in the household 2.80 0 18 1.67 

Mainstay of HH livelihood     

Farming 75.7    

Petty trading or other own business 12.4    

Temporary or permanent employment 10.7    

other sources of income 1.1    

Total farm land owned (acre) 6.97 .50 185.00 8.53 

Land allocated to maize (% total land owned) 59.98 2.00 100.00 22.77 
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Respondents were asked to identify the maize varieties they grew in the previous 2012/13 season and 

what they were growing in that particular 2013/14 season. We are presenting the 10 most common 

varieties that account for about 88% of the households coincidentally in both seasons. Varieties of 

Seed Co – one of the oldest seed companies in Zimbabwe and in fact in southern Africa – were found 

to be quite dominant. The Seed Co varieties are grown by close to 60% of the sample households. 

SC513 is the most commonly (34.1% in 2012/13 season and 31% in 2012/13 season) grown variety in 

both seasons and the most preferred maize variety in Zimbabwe (Chikobvu et al., 2010).   Seed Co 

varieties of 500 series, 400 series, SC03, and SC401 were also found to be quite common in both 

seasons. PANNAR varieties – referred to as such by farmers - and those specifically mentioned; i.e., 

PAN413 and PAN53 are also among the top ten varieties under production in both seasons (Table 4). 

 

Table 6: The ten most frequently grown maize varieties  

 2012/2013 season 2013/14 season 

Rank Variety Growing HHs (%) Variety Growing HHs (%) 

1 SC513 34.1 SC513 30.9 

2 PANNAR 16.2 PANNAR 16.1 

3 SC500 series 14.4 SC500 series 12.9 

4 SC400 series 6.9 SC400 series 8.1 

5 PIONEER 5.9 PIONEER 7.3 

6 PAN413 4.1 PAN413 4.3 

7 SC403 1.7 SC6 series 2.4 

8 PAN53 1.6 SC403 2.1 

9 Retained 1.5 PAN53 2.1 

10 SC401 1.4 SC401 1.8 

Total  87.8  88 

  

3.2. Econometric Framework 
Two commonly used discrete choice models used in empirical analysis of choice experiment data are 

conditional logit and random parameters logit. Both models are based on the random utility theory 

(McFadden, 1974). In this framework, utility U is assumed to be latent, with only the choice Y of 

alternative j by individual i in choice situation t observed. Given a choice set t with J alternatives, the 

utility function can generally be written as 

ijtijtiijt xU             (1) 

where xitj is a vector of explanatory variables including attributes of alternatives and interactions of 

attributes and socioeconomic characteristics, and εitj is unexplained utility assumed to be 

independently and identically distributed (iid) across individuals, alternatives and choice sets with 

extreme value type I distribution. βi is a conformable vector of the unknown utility weights the 

respondent assigns to the explanatory variables.  

Conditional logit (McFadden, 1974) and mixed (random parameters) logit (Hensher and Greene, 

2003; McFadden and Train, 2000) models are the two most commonly employed econometric 

procedures to estimate utility weights attached to the different traits. Despite their popularity, both 

models have been found to be inadequate in examining scale and residual taste heterogeneity in most 

choice contexts (Fiebig et al., 2010, Greene, 2012, Louviere et al., 2008). Conditional logit assumes 

that the idiosyncratic errors are iid extreme value and the tastes for observed attributes are 
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homogeneous. The assumption about the errors gives rise to the more stringent independence of 

irrelevant alternatives (IIA) assumption.  

The mixed logit model relaxes the IIA assumption by allowing heterogeneity of preferences for 

observed attributes. Hence, the utility weight (βi) for a given attribute will be given as   

ii             (2) 

where β is the vector of mean attribute utility weights in the population, Γ is a diagonal matrix which 

contains σ (the standard deviation of the distribution of the individual taste parameters (βi) around the 

population mean taste parameter (β)) on its diagonal, and ν is the individual and choice specific 

unobserved random disturbances with mean 0 and standard deviation 1. 

Another improvement over the conditional logit model is the scaled multinomial logit (S-MNL) 

model. The S-MNL formulation allows the model to accommodate scale heterogeneity; i.e., variance 

in utility across individuals. The added advantage of S-MNL can easily be seen for the fact that in the 

simple multinomial (MNL) and mixed or random parameters (MIXL)  logit specifications, there is a 

scale or variance that has been implicitly normalized (to that of the standard extreme value 

distribution) to achieve identification (Fiebig et al., 2010). In S-MNL, the utility weights are given as 

iii             (3) 

The scaling factor, σi differs across individuals, but not across choices. This also implies that the 

vector of utility weights β is scaled up or down proportionately across consumers by the scaling factor 

σi. 

Recent developments have shown that MIXL and S-MNL can be nested to avoid the limitations 

observed on MIXL in particular (Louviere et al., 2008). Fiebig et al. (2010) and Greene (2012) have 

developed a generalized multinomial logit model (G-MNL) that nests MIXL and S-MNL. In G-MNL, 

the utility weights are estimated as   

ii   γ)(1γΓνβσβ iii
         (4) 

The generalized mixed logit model embodies several forms of heterogeneity in the random parameters 

and random scaling, as well as the distribution parameter (γ), which ranges between 0 and 1. The 

effect of scale on the individual idiosyncratic component of taste can be separated in two parts – 

unscaled idiosyncratic effect ( iγΓν ) and scaled by ii   γ)(1  where γ allocates the influence of 

the parameter heterogeneity and the scaling heterogeneity. The parameter γ also determines how the 

variance of residual taste heterogeneity varies with scale in a model that includes both (Fiebig et al., 

2010).  

Several interesting model forms are produced by different restrictions on the parameters. For example, 

if we set the scale parameter σi=σ =1, the model becomes ordinary MIXL. If  = 0 and Γ = 0, we 

obtain the scaled MNL model. Two unique forms of G-MNL are also presented by Fiebig et al. 

(2010). By simply combining 2 (MIXL) and 3 (S-MNL), G-MNL-I is formed whereby the utility 

weight is given as: 

iii             (5) 
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The other form is called G-MNL-II developed based on MIXL and explicit specification of the scale 

parameter to yield  

)(βσβ ii i           (6) 

where σi captures the scale heterogeneity and ii    captures residual taste heterogeneity. The 

difference between G-MNL-I and G-MNL-II is that in G-MNL-I, the standard deviation of Γνi is 

independent of the scaling of β, whereas in G-MNL-II, it is proportional to the scale heterogeneity 

(σi). G-MNL approaches G-MNL-I as  approaches 1, and it approaches G-MNL-II as  approaches 0. 

In the full G-MNL model,  ϵ [0,1] (Fiebig et al., 2010). 

In this study, the general estimation framework developed by Train (2003), Hensher and Greene 

(2003), Greene and Hensher (2010) and Fiebig et al. (2010) is employed. We have, however, taken 

into consideration some of the appealing modifications and extensions of the framework presented by 

Greene (2012). Greene‘s specification of the utility weight explicitly shows how heterogeneities are 

accommodated:  

iγ)]Γv(1σ[γ]Δz[βσβ iiii          (7) 

Observed heterogeneity (explained by observed sources of variation ‗zi‘) is reflected in the term Δzi, 

while the unobserved heterogeneity is embodied in Γvi. ]whδ'σexp[ iii  ,is the individual 

specific standard deviation of the idiosyncratic error term, hi denotes a set of M characteristics of 

individual i that may overlap with zi, δ denotes parameters in the observed heterogeneity in the scale 

term, wi is the unobserved heterogeneity (standard normally distributed), σ  is a mean parameter in 

the variance, τ is the coefficient on the unobserved scale heterogeneity.   

The full model (with no restriction on  and τ) is estimated by maximum simulated likelihood 

(Greene, 2007). In order to impose the limits on γ, γ is re-parameterized in terms of  , where γ = 

exp( )/[1 + exp( )] and   is unrestricted. Likewise, to ensure τ > 0, the model is fit in terms of λ, 

where τ = exp(λ) and λ is unrestricted. Combining all terms, the simulated log likelihood function for 

the sample of data is specified as: 
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Estimating willingness to pay for maize traits and trait levels 

This generalized mixed model also provides a straightforward method of re-parameterizing the model 

to estimate the taste parameters in willingness to pay (WTP) space, which has recently become a 

behaviorally appealing alternative way of directly obtaining an estimate of WTP (Fiebig et al., 2010, 

Fosgerau, 2007, Greene, 2012, Scarpa et al., 2008, Train and Weeks, 2005, Hensher and Greene, 

2011). If γ = 0, Δ = 0 and the element of β corresponding to the price or cost variable is normalized to 
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1.0 while a nonzero constant is moved outside the brackets, the following re-parameterized model 

emerges: 
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This model produces generally much more reasonable estimates of willingness to pay for individuals 

in the sample than the model in the original form in which WTP is computed using ratios of 

parameters (Greene and Hensher, 2010, Train and Weeks, 2005, Hensher and Greene, 2011).  

Four of the formulations discussed above were used in estimating the choice models and the 

derivatives (the heterogeneity in mean and the willingness to pay models). The first specification was 

without any control on the key parameters  and τ resulting in the generalized mixed logit model 

(Equation 4). The second specification fixed  at zero resulting in the type II generalized multinomial 

logit model (G-MNL-II) of (Fiebig et al., 2010), which is  also known as scaled random parameters 

logit model (Greene, 2012) (Equation 6). The third specification fixed  at 1 generating the type I 

generalized multinomial logit (G-MNL-I) (Fiebig et al., 2010) or the hybrid model (Greene, 2012) 

(Equation 5). The fourth specification fixed τ at one (Equation 7 at τ=1) . The model quality indicators 

did not show any considerable difference across the four models for all estimations. Therefore, the 

results of the four choice models will be presented, but in the interest of brevity, only the results of the 

unrestricted model will be presented for willingness to pay and heterogeneity in mean estimations.     

4. Empirical Results and Discussion 
In this section, we present the empirical results that include the G-MNL model results, the 

heterogeneity in mean parameters, as well as the WTP estimates. As is evident from the estimates, τ 

was found to be insignificant in all the models, implying that there is no any considerable degree of 

scale heterogeneity in the data. Given the number of traits, trait levels, choice sets and alternatives, 

this choice experiment on maize traits can hardly be considered as a difficult choice situation for 

farmers and scale heterogeneity is less important in such simple choice contexts (Fiebig et al., 2010).  

Similarly, γ was found to be very close to zero, implying that the variance of residual taste 

heterogeneity increases with scale, justifying the estimation of G-MNL in general and G-MNL II 

model in particular
14

.  

G-MNL model results 

Results of the full G-MNL model (with no restriction on τ and ) show that drought tolerance, yield,  

grain size, cob tip (husk) cover,  semi-flint texture, and big cob size are the traits that have a strong, in 

order, and positive effect on choice of a maize variety. Flint texture (compared to dent) and medium 

cob size (compared to small size) were found to be significantly and negatively related to the 

likelihood of choosing a given maize variety. Unobserved heterogeneities were also evident around 

mean taste parameters for yield, grain size, drought tolerance, tip cover and price (Table 5).  

The model with gamma fixed at zero (G-MNL-II/S-RPL: =0) generated comparable results to that of 

the unrestricted model (full G-MNL). The only difference is that medium cob size (compared to small 

                                                           
14

 Summary of model performance indicators for all estimated models is available from the 

corresponding author upon request.  
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size) did not appear to be significantly affecting the likelihood of choosing a given maize variety. This 

model showed more pronounced unobserved heterogeneities compared to full G-MNL. In addition to 

those observed in full G-MNL, unobserved heterogeneities were found to be significant around the 

mean taste parameters for medium cob size and the two levels of texture (semi-flint and flint).  

The model with  = 1 (G-MNL-I/Hybrid model) also generated essentially the same result as full G-

MNL with heavier coefficients for the mean taste parameters and lighter coefficients for the 

unobserved heterogeneity coefficients (standard deviations of the random taste coefficients). The 

fourth model with the restriction τ = 1 (G-MNL (τ=1)) resulted in slightly different coefficients both 

for mean taste parameters and standard deviations of random taste parameters compared to the other 

three models. Coefficients are much heavier than in the other models and the flint texture level was 

also positive and statistically insignificant in this formulation.  Unobserved heterogeneity was also 

evident across taste parameters of all traits except price.  

Importance of drought tolerance was revealed in all formulations even compared to the ultimate 

measure of performance of a variety; i.e., yield (Table 5). The temporal dimension of traits being 

considered is crucially important in understanding the relative importance of the traits from farmers‘ 

point of view. Although farmers normally consider productivity of crop varieties when making 

adoption decisions, they also take into consideration the suitability of such varieties to the conditions  

Table 5 a Table 5: G-MNL model results of variety choice model 

 Full G-MNL G-MNL-II (=0) G-MNL-I (=1) G-MNL (τ=1) 

 β St.err. β St.err. β St.err. β St.err. 

Taste parameters         

Yield 1.45
‡
 0.06 1.33

‡
 0.053 1.59

‡
 0.070 2.21

‡
 0.116 

Medium size cob -0.08
†
 0.03 -0.04 0.034 -0.23

‡
 0.041 -0.44

‡
 0.063 

Large size cob 0.20
‡
 0.03 0.16

‡
 0.03 0.32

‡
 0.036 0.50

‡
 0.056 

Grain size 0.55
‡
 0.07 0.72

‡
 0.056 0.88

‡
 0.091 2.55

‡
 0.203 

Drought tolerant 2.02
‡
 0.09 2.01

‡
 0.063 2.72

‡
 0.116 5.08

‡
 0.224 

Semi-flint texture 0.27
‡
 0.04 0.36

‡
 0.03 0.25

‡
 0.039 0.16

†
 0.079 

Flint texture -0.16
‡
 0.05 -0.3

‡
 0.041 -0.17

‡
 0.051 0.14 0.112 

Covered tip 0.43
‡
 0.07 0.56

‡
 0.066 0.78

‡
 0.094 2.42

‡
 0.206 

Seed price -0.26
‡
 0.02 -0.26

‡
 0.019 -0.23

‡
 0.025 -0.36

‡
 0.030 

Heterogeneity in mean 

Yield 0.82
‡
 0.09 0.74

‡
 0.081 0.9

‡
 0.085 1.14

‡
 0.249 

Medium size cob 0.04 0.14 0.16
‡
 0.052 0.11 0.080 0.17

*
 0.090 

Large size cob 0.10 0.07 0.05 0.069 0.04 0.076 0.24
‡
 0.067 

Grain size 0.50
‡
 0.09 0.26

†
 0.121 0.66

‡
 0.070 0.55

‡
 0.130 

Drought tolerant 0.51
‡
 0.07 0.67

‡
 0.079 0.06 0.097 1.65

‡
 0.210 

Semi-flint texture 0.02 0.09 0.13
*
 0.066 0.08 0.071 0.22

‡
 0.077 

Flint texture 0.12 0.08 0.18
†
 0.074 0.25

‡
 0.063 0.30

†
 0.137 

Covered tip 0.47
‡
 0.10 0.61

‡
 0.082 0.43

‡
 0.082 0.41

*
 0.213 

Seed price 0.11
†
 0.05 0.24

‡
 0.034 0.26

‡
 0.025 0.14 0.141 

Tau 0.38 1.392 0.31 1.242 0.49 1.640 1.14 3.414 

Gamma 0.04 0.128 0 fixed 0.09 3.020 0.26 0.770 

Sigma(i) 0.06 102.96 0.15 1.44 0.65 1.480 0.39 3.576 

Note: ‡, †, * imply significance at 1%, 5%, 10% level, respectively. 
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of the local environment, particularly when they live in drought-prone environments. The fact that a 

variety has drought tolerance trait can therefore be more convincing to the farmers in selecting a 

variety than mere exposition of the potential yield of the variety in question.  

Other traits are also important in maize variety choice decisions. For instance, cob tip cover (or husk 

cover) is an important attribute in rural Zimbabwe, given the challenges imposed by birds and other 

rodents. Similarly, the texture of the grain has an important implication in terms of expected grain 

yield per unit area, poundability, and flour yield per unit of grain. Farmers are aware that dent 

textured maize is softer and can easily be pounded compared to flint maize, and flint maize gives 

higher flour per unit of grain. It is also widely known among farmers that the yield per unit area is 

normally higher for dent and semi-flint maize compared to flint maize, other things held constant. 

This is quite different from the preferences for flint textured maize in Malawi as farmers consider dent 

textured maize to be of low storability. 

Heterogeneity in maize trait preferences 

Estimates of preference heterogeneity are presented in Table 6. Unobserved heterogeneity around the 

mean of the taste parameters was quite consistently evident with respect to yield, drought tolerance, 

grain texture (flint and semi-flint), and husk cover. Therefore, we introduced some observed sources 

of variation to identify which factors are responsible for the heterogeneity. The heterogeneity in mean 

variables were selected after an iterative process of model estimation and comparison based on 

intuition and the conventional criteria of log likelihood, Akaike Information Criterion (AIC) and 

Bayesian Information Criterion (BIC) (Kadane and Lazar, 2004). The heterogeneity models estimated 

generated highly comparable results (Table 6) and hence only the unrestricted model (full G-MNL) 

will be discussed.  

Gender and age of the household head, household size, and occupation of the household head were 

found to be the factors that explain the variation around the average level of taste preference for the 

traits. Male farmers were found to be more interested in grain yield than female farmers that took part 

in the choice experiment. Most rural households in Zimbabwe are male headed and males take the 

lead role in managing and conducting the on-farm production part of the maize economy. In choosing 

varieties, male farmers would therefore be expected to focus more than their female counterparts on 

grain yield trait.   

Household size was also found to be influencing the interest in grain yield positively and 

significantly. This is intuitive that bigger households would certainly be keener than smaller 

households to have varieties that are high yielding, everything else constant. Given the semi-

subsistence nature of the communal households in Zimbabwe that the most important priority is 

producing sufficient food for the family, the interest in yield trait cannot be overemphasized.   

Farmers engaged in temporary employment also showed strong interest in grain yield trait compared 

to those fully engaged in farming. The respondents are farmers who are trying to complement their 

livelihoods with temporary employment. Limited resources and/or low productivity of their major 

activity might be the reason why they are engaging in temporary employment. It is therefore expected 

that they would show strong interest in grain yield trait of the maize varieties they choose to grow.  

Only 1.1% of the respondents are engaged in activities not related to farming, paid permanent and 

temporary employments, and trading. These respondents were categorized as households that depend 

on other sources of income. These households were found to have significantly less interest in grain 

yield trait compared to those who depend on farming for a living.  
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Women respondents were found to be more interested than men in drought tolerance trait. This is not 

unexpected given the role of women in seed marketing and variety selection in rural Zimbabwe. 

Variety selection and seed marketing in Zimbabwe is done after a long and inclusive intra-household 

consultation. Women are very keen in making sure that the varieties being grown are drought tolerant 

as they sense the risks the household faces in terms of food shortage more closely than the men 

respondents. Therefore, this may suggest higher relative risk aversion among women compared to 

men.  

Interest in drought tolerance was found to be positively related to household size as well. In 

communal areas household size increment directly puts pressure on the family food demand and 

hence big households would be expected to be more interested in varieties that can yield under the 

formidable risks of drought. It is also important to note that maize is the highest priority crop and 

drought is the most important challenge for its production in communal areas of Zimbabwe 

(Chikobvu et al., 2010).   

Households headed by those engaged in petty trading are less interested in drought tolerance trait in 

maize compared to those headed by farmers.  Petty traders are less likely to be fully or even partially 

engaged in crop farming and hence less concerned about drought tolerance trait of maize. Their 

interest is expected to be in traits with direct implications on the marketability of the maize.   

Households headed by those engaged in temporary employments are very interested in drought 

tolerance in maize. As discussed above in relation to grain yield, these are people who do temporary 

employment mainly to supplement their livelihoods. These people would be expected to be very risk 

averse and keen in technologies that reduce the risk they could possibly face. Drought being an 

important part of the farming system, it is therefore expected to see respondents with temporary 

employment to show high interest in drought tolerance.   

On the contrary, households headed by those engaged in other activities are less interested in drought 

tolerance trait in maize compared to farmers.  This is not unexpected, as this group of respondents are 

rarely engaged in farming and hence, like petty traders, possibly not interested in the challenges maize 

production is facing. Their interest could be in the consumption related attributes of maize as can be 

concluded from the heterogeneity in mean coefficients for the different production related traits.  

Another trait with significant heterogeneity in preferences among respondents is semi-flint texture. 

The texture has direct relationship with the yield, flour content and poundability of the maize grain. 

Male respondents are more interested in semi-flint texture (compared to dent texture) than the 

females. Household size is also positively related to high interest in semi-flint maize. This could be 

related to the higher quantity of flour expected from semi-flint maize compared to dent maize.    

Respondents that are engaged in petty trading are more interested in semi-flint than dent texture in 

maize. This is an important trait for petty traders especially in terms of marketability as the demand 

for maize with this texture is high due to its combined features of softness for pounding and higher 

grain yield per unit area (as dent maize) and high flour per unit of grain (as flint maize).  
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Table 6: Heterogenteity in mean taste parameters models 

 Full G-MNL G-MNL-II (=0) G-MNL-I (=1) G-MNL (τ=1) 
 β St.err. Β St.err. β St.err. β St.err. 

Taste parameters         

Yield 0.46
‡
 0.132 0.46

‡
 0.136 0.42

‡
 0.137 1.37

‡
 0.254 

Medium size cob -0.17
‡
 0.031 -0.17

‡
 0.033 -0.19

‡
 0.033 -0.57

‡
 0.052 

Big size cob 0.19
‡
 0.070 0.19

‡
 0.067 0.22

‡
 0.067 0.45

‡
 0.084 

Grain size 0.57
‡
 0.054 0.56

‡
 0.051 0.54

‡
 0.053 1.81

‡
 0.133 

Drought tolerant 2.21
‡
 0.149 2.19

‡
 0.170 2.16

‡
 0.172 4.85

‡
 0.315 

Semi-flint texture 0.01 0.080 0.02 0.071 -0.04 0.072 0.19
*
 0.110 

Flint texture -0.14
‡
 0.042 -0.13

‡
 0.040 -0.15

‡
 0.040 0.07 0.060 

Covered tip 0.57
‡
 0.063 0.57

‡
 0.064 0.50

‡
 0.063 1.90

‡
 0.142 

Seed price -0.46
‡
 0.023 -0.46

‡
 0.021 -0.39

‡
 0.018 -0.36

‡
 0.029 

Observed heterogeneity         

Yield*Gender 0.29
‡
 0.080 0.29

‡
 0.083 0.33

‡
 0.084 0.28

†
 0.135 

Yield*HH size 0.03
‡
 0.014 0.03

†
 0.015 0.05

‡
 0.015 -0.02 0.027 

Yield*Petty trader 0.06 0.122 0.06 0.117 0.12 0.114 -0.18 0.229 

Yield*Temporary 0.54
‡
 0.130 0.52

‡
 0.134 0.66

‡
 0.135 0.23 0.247 

Yield*Other jobs -0.85
‡
 0.256 -0.84

‡
 0.233 -1.06

‡
 0.224 -0.38 0.523 

Big cob*Gender 0.06 0.040 0.06
*
 0.038 0.08

†
 0.039 -0.06 0.052 

Big cob*HH size 0.00 0.008 0.00 0.007 0.00 0.007 0.02 0.009 

Big cob*Petty trader -0.04 0.064 -0.04 0.058 -0.03 0.058 0.13
*
 0.078 

Big cob*Temporary 0.02 0.066 0.02 0.060 0.04 0.061 0.03 0.079 

Big cob*Other jobs 0.00 0.136 0.00 0.116 -0.01 0.118 -0.24
*
 0.135 

DT*Gender -0.87
‡
 0.075 -0.85

‡
 0.090 -1.01

‡
 0.099 -0.46

‡
 0.131 

DT*HH size 0.02
†
 0.011 0.02 0.014 0.02 0.015 -0.03 0.019 

DT*Petty trader -0.16
*
 0.091 -0.16 0.117 -0.11 0.120 0.06 0.170 

DT*Temporary 0.90
‡
 0.102 0.89

‡
 0.136 0.92

‡
 0.142 0.77

‡
 0.194 

DT*Other jobs -0.75
‡
 0.177 -0.75

‡
 0.243 -0.91

‡
 0.250 -1.07

‡
 0.301 

DT*Literacy 0.00 0.010 0.00 0.012 0.00 0.012 -0.09
‡
 0.019 

Semi flint*Gender 0.09
†
 0.042 0.09

†
 0.040 0.09

†
 0.040 0.11

†
 0.052 

Semi flint*HH size 0.02
‡
 0.008 0.02

‡
 0.008 0.03

‡
 0.008 -0.01 0.010 

Semi flint*Petty trader 0.22
‡
 0.073 0.22

‡
 0.062 0.21

‡
 0.062 0.17

*
 0.100 

Semi flint*Temporary 0.01 0.075 0.01 0.064 -0.01 0.064 0.05 0.103 

Semi flint*Other jobs -0.24 0.164 -0.23
*
 0.124 -0.22

*
 0.125 -0.16 0.220 

Heterogeneity in mean         

Yield 0.59
‡
 0.078 0.59

‡
 0.084 0.50

‡
 0.101 0.86

‡
 0.123 

Medium size cob 0.02 0.148 0.02 0.075 0.01 0.075 0.09 0.101 

Big size cob 0.06 0.089 0.06 0.058 0.11
†
 0.057 0.12

*
 0.070 

Grain size 0.40
‡
 0.091 0.37

‡
 0.096 0.37

‡
 0.088 0.22 0.156 

Drought tolerant 0.65
‡
 0.055 0.66

‡
 0.094 0.67

‡
 0.089 1.12

‡
 0.104 

Semi-flint texture 0.06 0.089 0.05 0.079 0.09 0.078 0.05 0.068 

Flint texture 0.18
†
 0.071 0.19

†
 0.086 0.18

†
 0.080 0.17

†
 0.081 

Covered tip 0.50
‡
 0.087 0.50

‡
 0.102 0.27 0.246 0.04 0.126 

Seed price 0.19
‡
 0.036 0.21

‡
 0.038 0.10

†
 0.044 0.11

‡
 0.042 

Key model parameters         

Tau 0.14 0.723 0.14 0.739 0.13 0.889 0.86 3.010 

Gamma 0.06 0.319 0.00 Fixed 0.50 3.355 0.11 0.401 

Sigma(i) 0.05 22.120 0.02 0.76177 0.27 0.544 0.22 2.761 

Note: ‡, †, * imply significance at 1%, 5%, 10% level, respectively. 
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Willingness to pay for maize traits 

Willingness to pay (WTP) estimates are the derivation of the marginal rate of substitution between 

significant attributes and significant purchase prices. The WTP measures result from common choice-

specific parameter estimates that are conditioned on the choices that are observed to have been made 

by an individual (Hensher and Greene, 2003). Negative WTP estimates are normally allowed to 

account for negative preferences related to disutility. Based on the full generalized multinomial logit 

(G-MNL) formulation, the WTP estimation done in WTP space resulted in coefficients in the realistic 

range given the price of maize seed in the market. The WTP values show that the implicit price of 

drought tolerance (DT) is way higher than all other traits. WTP for DT is followed by that of grain 

yield and grain size, in order (Table 7). The WTP for an increase or change in an attribute level is the 

price increase, which, combined with the attribute increase, leaves the deterministic part of the 

respondent‘s utility for a profile unchanged and hence the choice probability unchanged (Fiebig et al., 

2010). 

 

Table 7: Willingness to pay for maize traits in willingness to pay space 

 WTP (full G-MNL model) 

 Coefficient
♣
 St.error 

Taste parameters   

Yield -4.29
‡
 0.272 

Medium size cob 0.62
‡
 0.096 

Large size cob -0.90
‡
 0.089 

Grain size -2.79
‡
 0.206 

Drought tolerant -7.49
‡
 0.354 

Semi-flint texture -0.51
‡
 0.102 

Flint texture 0.25 0.124 

Covered tip -2.43
‡
 0.213 

Seed price 1.00 fixed parameter 

Distns. of RPs. Std.Devs or limits of triangular 

Yield 3.45
‡
 0.260 

Medium size cob 0.72
‡
 0.142 

Large size cob 0.34
‡
 0.128 

Grain size 2.07
‡
 0.198 

Drought tolerant 3.90
‡
 0.266 

Semi-flint texture 0.54
‡
 0.111 

Flint texture 0.08 0.171 

Covered tip 0.65
‡
 0.247 

Seed price 0.00 fixed parameter 

Tau 2.71 2.255 

Gamma 0.00 fixed parameter 

βWTP -0.39
‡
 0.082 

S. βWTP 0.09 0.076 

Sigma (i) 0.73
‡
 0.146 

Note: ‡, †, * imply significance at 1%, 5%, 10% level, respectively. 
♣
 Signs of coefficients need to be 

reversed as the coefficient of price was fixed to be 1.  

 

The absolute figures of the WTP are hardly useful due to the unavoidable changes in prices. 

Therefore, more emphasis is on the relative WTP weights of the traits.  Sample farmers are willing to 

pay a premium for drought tolerance that is 1.75 times the amount they are willing to pay for an 
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increase in grain yield of one ton/acre. The value farmers attach for a drought tolerant maize variety 

over a non-tolerant one is 8.3 times the value they attach for a change from small to big cob size.  

Similarly, farmers value drought tolerance 2.7 times higher than the value they attach to changing a 

maize variety from small grain sized to large grain sized. In a similar fashion, the WTP for drought 

tolerance in maize is 14.7 times higher than the WTP for semi-flint texture over dent texture of maize. 

The value farmers attach for drought tolerance is 3.1 times higher than the implicit price they attach to 

changing a variety from open tip cover to covered one. 

5. Conclusion  
Drought and the risk associated with it will continue to be formidable challenges for rainfed maize 

production in the water-scarce communal areas of Zimbabwe. This is quite inevitable as climate 

change is likely to lead to increased temperature by an average of 2.1 °C in SSA and water scarcity, 

particularly in Southern Africa, in the coming decades (Hendrix and Glaser, 2007, Lobell et al., 2008). 

Studies have indicated that an increase in temperature of 2°C would result in a greater reduction in 

maize yields within SSA than a decrease in precipitation by 20% (Lobell and Burke, 2010). 

Against this background, virtually no argument can be valid against the development and deployment 

of crop technologies that reduce the vulnerability of farming communities to dry spells and prolonged 

droughts. In maize based livelihood systems, along with water conservation and soil management, 

drought tolerant maize is a key option available for farmers against drought.    

Given the appropriateness of the technology, it is imperative to have considerable adoption of the DT 

maize varieties to bring about any impact at farm household level. Farmers‘ adoption decisions for 

improved maize varieties are essentially governed by their willingness to pay for the different traits. It 

was therefore important to elicit the preferences of farmers for the different traits of maize and 

estimate the implicit price they are willing to pay for the traits.  

We employed choice experiment approach to elicit preferences for traits of maize and used recent 

developments in discrete choice modeling to quantify the implicit prices farmers are willing to pay for 

the traits – particularly drought tolerance. All eight formulations of basic G-MNL and G-MNL-with-

mean-heterogeneity models consistently showed that drought tolerance is the most important trait in 

choosing a maize variety in communal areas.  The different formulations used in this paper have also 

shown that scale heterogeneity is not that important as a source of taste heterogeneity among rural 

maize growers/consumers in Zimbabwe. This implies that the existing preference heterogeneity is 

mainly due to taste heterogeneity as a result of both observable and unobservable factors. The study 

has identified sources of observed and unobserved heterogeneities in a rather concise way. 

The uncertainty that DT maize might not be appealing to poor farmers as much as some technologies, 

such as Bt cotton (Lybbert and Bell, 2010), could only be cleared when the promotion of DT materials 

is done in the right manner and to the right target community. This study has shown that in communal 

areas of rural Zimbabwe, drought tolerance is the most important trait of maize varieties they want to 

grow. Women farmers, households with large families, and households headed by people who 

supplement their livelihoods with temporary employment were found to be more interested in the DT 

trait. The promotional activities need to design tailor made and focused marketing of the added values 

of these specialized varieties in order to target the more enthusiastic sectors of the community for 

faster dissemination of the technology.  
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Innovative ways of promoting DT maize vis-à-vis creating awareness in contextual understanding of 

drought and drought risk shall be employed to enhance adoption of new DT maize varieties by risk 

prone farming communities. Given the high level of rural literacy and the high rate of adoption of 

improved maize, trait based promotion and marketing of varieties would be the right strategy. Yield 

and other traits, as important as they are, should be emphasized only when they need to be and not at 

the expense of the other traits preferred by farmers in their respective contexts.  
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Abstract 

The problems of African agricultural development have been at the forefront of the debate on 

Africa‘s development since the Lagos Plan of Action in 1963. During the 2004 AU meeting in 

Sirte, Libya and subsequently in the 2006 AU/NEPAD Summit on Food Security in Africa, 

concrete steps have been taken to work towards Common African Market on 11 selected strategic 

agricultural products. Eight regional trade agreements which are to form the building blocks of 

the African Economic Community are engaged in trade liberalization and regional integration 

process on the selected strategic agricultural products with the ultimate goal being the formation 

of Common Markets for Agricultural products. However, the recent proliferation of regional 

trade agreements (RTAs) has intensified the debate on their merits especially the merits of south-

south trade agreements. This study contributes to this debate by analyzing trade creation and 

trade diversion effects of African RTAs on trade in nine of the eleven strategic agricultural 

products. An extended gravity model is estimated using PPML.  Results indicate that African 

RTAs have mixed effect on trade creation and trade diversion.  Net trade creation is positive in 

four of the eight RTA and it is negative in three.  Further, for a significant number of the 

individual agrifood commodities, regional agreements in Africa have increased openness to non-

members‘ trade while increasing trade among themselves.  Although a lot remains to be done, 

RTAs in Africa are an attractive means to speed up the move towards common market for 

agricultural products in the continent. This will have positive implication for food security and 

sustainable agricultural development in the continent.  

1. INTRODUCTION 
Food security is recognized as being one of the major development challenges facing the African 

continent. According to FAO (2014), the prevalence of undernourishment in Africa was 20.3 and for 

SSA, it was 23.8 percent, the highest proportion of all developing regions. Africa is not achieving its 

potential in food trade, increasing the risk of widespread hunger and malnutrition. 

Traditionally, food security is defined in terms of either food self-sufficiency or food self-reliance. 

The former requires production of various food items in the quantities consumed domestically while 

the latter requires domestic availability. Based on this distinction, self-sufficiency rules out imports as 

a source of supply while self-reliance admits them. In modern times, given much larger worldwide 

capacity to produce food than consume it, few restrictions on the exports of food items in countries 

with the excess capacity and the availability of the means of transportation that allows their rapid 

movement internationally, self-sufficiency makes little economic sense. Instead, what countries need 

is sufficient capacity to generate foreign exchange by specializing in goods of their comparative 

advantage and import the excess of quantities consumed over those produced. 
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One way to enhance food security in Africa is to facilitate trade within the continent. Regional 

integration is a strategy that has been recommended to, and embraced by African countries as the key 

to improved trade performance and economic development. The current process of regional 

integration on the continent dates back to the Lagos Plan of Action of 1980. It is based on eight 

Regional Economic Communities (RECs) which are to form the building blocks of the African 

Economic Community as set out in the June 1991 Treaty Establishing the African Economic 

Community (called Abuja Treaty). Each of these RECs is already engaged in a trade liberalization and 

regional integration process, with the ultimate goal being the formation of a common market and an 

African Monetary Union. However, the slow progress at overall integration and the worsening food 

security situation in the continent led African leaders to single out the agricultural sector for fast track 

creation of an African Common Market for agricultural products without prejudice to the objectives 

of the Abuja Treaty (FAO, 2008). 

The vast majority of the studies on regional trade agreements deals with trade in manufacturing goods 

(Krueger, 2000; Gilbert, et al., 2011). A few empirical studies dealing with agrifood trade show that 

intraregional trade in agrifood products has grown over time (dell'Aquila, et al., 1999; Vollrath, 1998; 

Hertel, et al., 1999). Diao, Roe, and Somwaru (1999) show that, on average, agricultural trade under 

NAFTA, the EU-15, MERCOSUR, and APEC (Asia Pacific Economic Cooperation) grew more 

rapidly than did total world agricultural trade. In particular, the growth in intraregional agricultural 

trade exceeded the growth in extra regional agricultural trade of these RTAs. These studies employ 

descriptive statistical methods, which are not robust in identifying the trade effects of RTAs. While an 

RTA is formed to increase trade among members through preferential treatments, the question is 

whether it comes at the expense of the rest of the world. Moreover, rigorous attempts at the effect of 

RTAs in Africa on agricultural trade are scanty at best.  

 

The objective of this study is to analyze the effects of RTAs in Africa on trade in selected agricultural 

products, and its implication to food security and sustainable agricultural development. To assess the 

effects of RTAs in Africa on trade in agricultural products, our investigation relies on a gravity model 

and disaggregated data. The study analyzes the effects of RTAs on trade on agricultural commodities 

selected as strategic commodities by the African Union: beef, poultry, dairy products, legumes, 

cassava, maize and products, rice, sorghum, groundnut, oil palm and sugar.  

 

The rest of the paper is divided into four sections. Section two reviews the relevant literature, 

followed by section three which introduces the gravity model and describes the dataset. Results and 

discussion are presented in section four and finally section five concludes.  

2. LITERATURE REVIEW 
Due to the rapid spread of regional trade agreements (RTAs) in the global trading system in recent 

years and slow progress in multilateralism, regionalism has emerged as a powerful alternative to 

multilateralism. African governments and policy makers are convinced more than any time before that 

regional integration is the key strategy that will enable them to accelerate the transformation of their 

fragmented small scale economies, expand their markets, widen the region‘s economic space, and 

reap the benefits of economies of scale for production and trade, thereby maximizing the welfare of 

their nations. They consider it as an important path to broad based development and a continental 

economic community, in accordance with the Treaty Establishing the African Economic Community 

(1991) and the Constitutive Act of The African Union (2000). 
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The formation of regional trade blocks has been an important and well-documented feature of 

economic integration in Africa. There are 8 regional trade blocks officially recognized by the African 

Union (UNCTAD, 2009). Although African regional economic communities were established mostly 

to promote economic cooperation, they are increasingly active in non-economic areas as well. Many 

are active in the promotion of peace and security within their regions.  

The large number of regional trade blocs in Africa suggests that policy makers on the continent 

believe that trade blocs present opportunities for promoting regional trade, boosting growth and 

engendering development.  The literature offers two views of the effects of RTA on trade. There is the 

so called ―traditional‖ gains from increased trade in goods, services, and other factors (e.g. Krugman, 

1991, Winters, 1993) and there are those who stress that if a RTA leaves all prices unchanged and 

goods are sufficiently strong substitutes, the elimination of internal tariffs may bring about a reduction 

in the demand for goods imported from third parties (e.g. Mundell, 1984). 

 

In the presence of scale economies and imperfect competition, theory suggests that potential gains 

may also arise from market enlargement, both by reducing monopolistic distortion and avoiding firm 

fragmentation. Moreover, a market enlargement can attract foreign direct investment (FDI) to a region 

(Blomstrom and Kokko, 1997). Economies of scale therefore militate in favour of limiting the number 

of locations. If RIA is free trade arrangment, market size and access considerations reinforce cost 

considerations in convincing investors to locate in Africa. On the contrary, if the African market 

remains fragmented, a firm may prefer to locate, for instance, in Southern Europe, where despite 

higher labour costs, it can easily access the whole African market thanks to trade agreements between 

Europe and Africa. Without the dynamic advantages accruing from FDI – in terms of technology 

transfer, organizational know-how, market intelligence, etc. – Africa risks further marginalization. As 

Elbadawi (1997) notes, economic integration could generate the threshold scales necessary to trigger 

the much needed strategic complementarily, and to attract adequate levels of investment (especially 

FDI) necessary for the development of modern manufacturing cores and the transfer of technology 

within the region.  There are, however, dissenting voices, most notably Venables (1999) who has 

demonstrated that, especially if an agglomeration effect is at play, South-South RIAs tend to 

aggravate income disparities between member countries. 

The attempt to clarify empirically the ambiguous effects of RTAs predicted theoretically has so far 

failed to solve the puzzle. Several studies advanced pessimistic conclusions about the impact of RTAs 

on Africa. A recent World Bank research project on regionalism concluded that South-South regional 

blocs are problematic in several respects (World Bank 2000). According to the World Bank study, 

apart from doubtful non-economic benefits, South-South RTAs between two or more poor countries is 

very likely to generate trade diversion, especially when external tariffs are high (World Bank 2000: 

42). Similarly, Yeats (1998) looked at detailed trade data from Sub-Saharan Africa and concluded 

that, judged by the variance in their trade patterns from what current comparative advantage would 

predict, intra-regional trade has potential adverse effects on members and on third countries. He 

concludes that ―preferences for African intra-trade do not appear to have the potential to make an 

important impact on these countries‘ trade … [and] they may have a negative impact on Africa‘s 

industrialization and growth if they divert regional imports from low to higher cost sources‖ (Yeats 

1998: 116). Based on a homogenous goods assumption, the same conclusion is advanced by Schiff 

(1997) who argues that any RTA between small developing countries will most likely induce a 

replacement of cheaper imports from the rest of the world with more expensive intra-RTA products 

from less efficient suppliers. Arguing from a rather different perspective, Park (1995) states that ―the 

smaller the intra-regional shares in total trade ... the more likely the trading blocs would become trade 
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diverting‖. Given the lower intratrade shares of South-South RTAs (especially African RTAs) 

compared to North-North or North-South RTAs, the suggestion is once again that South-South RTAs 

are potentially more trade diverting than other RTAs. Negative impacts of South-South RTAs were 

found or predicted not only in Africa but also in Latin America. 

 

An equal amount of dissenting opinions are put forward by other studies. For instance, Elbadawi 

(1997:213) notes that ―economic integration [in Africa] could generate the threshold scales necessary 

to trigger the much-needed strategic complementarities…within the region‖. Other scholars used CGE 

analysis and found that trade creation is prevalent in the case of certain South-South RTAs. For 

instance Evans (1998) and Lewis et al. (1999) found positive net effects of regional integration 

initiatives in Southern Africa, while Flores (1997) advances similar conclusions about MERCOSUR. 

Cernat (2001) found that African trade blocs did have a positive impact on intraregional trade.  

 

2.1. Regional integration and food security 

The links between regional trade and food security are complex and multiple. Overall, trade is 

regarded as stimulant of long-term growth  by serving as an important channel for diffusion of 

technology (Grossman and Helpman, 1955, cited in Dijk, 2011) which in turn contributes to poverty 

reduction and food security. The focus here is explicitly on trade in agri-food commodities and its 

impact on food security.  

 

Agricultural trade can promote food security in two ways. First, agricultural trade promotes economic 

growth which in turn improves access to food by improving income. Growth in agriculture contributes 

more to poverty reduction in developing countries than similar growth in other sectors (Cervantes-

Godoy and Dewbre 2010). This is due to the fact that most households in developing countries depend 

on agriculture for their living. Moreover, growth in agriculture enhances growth in the rest of the 

economy as agriculture is the main source of raw materials for the manufacturing sector. Second, 

agricultural trade increases food availability which in turn reduces food prices and food supply 

variability leading to increasing food security. 

 

Governments can adapt food self sufficiency, which excludes imports of food items as a source of 

food supply, or self reliance which argues that availability of food is most important either produced 

domestically or sourced by means of international trade. In the light of this paper, it is assumed 

governments adopt a self reliance strategy to achieve food security, as this is superior to self 

sufficiency in two ways. First, self sufficiency fails to acknowledge potential gains of trade that are 

created by international differences in endowment of production factors and technology. Second, a 

crucial element of food security is a person‘s access to food, not the extent to which food 

commodities are produced in a country or region.   

 

The vast majority of the studies on regional trade agreements deals with trade in manufacturing goods 

(Clausing; Krueger 2000; Gilbert, Scollay, and Bora). A few empirical studies dealing with 

agricultural trade show that intraregional trade in agricultural products has grown over time 

(dell'Aquila, Sarker, and Meilke; Vollrath; Hertel, Masters, and Gehlhar). Diao, Roe, and Somwaru 

(1999) show that, on av-erage, agricultural trade under NAFTA, the EU-15, MERCOSUR, and APEC 

(Asia Pacific Economic Cooperation) grew more rapidly than did total world agricultural trade. In 

particular, the growth in intraregional agricultural trade exceeded the growth in extraregional 

agricultural trade of these RTAs. These studies employ descriptive statistical methods, which are not 

robust in identifying the trade effects of RTAs.   
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Econometric techniques have seldom been used to study the effect of RTAs on trade in agricultural 

products. Jayasinghe and Sarker (2007) used extended gravity model on six agrifood products for the 

North American Free Trade Agreement (NAFTA). While their study does not generate specific 

information regarding the extent of trade creation and trade diversion for the six commodities 

attributable to NAFTA, the results do suggest the presence of significant trade creation and diversion 

effects. Similarly, Grant and Lambert (2005) used an extended gravity model to estimate the 

magnitude of trade creating and trade diversion across 9 individual agricultural commodities and for 8 

RTAs. Results suggest that a majority of regional trade agreements are effective avenues to promote 

multilateral free trade. Furthermore, with only a few commodity specific exceptions, the authors find 

that regional trade agreements have increased trade with non-members even as the members have 

increased trade among themselves to a great extent.  

 

The above empirical evidences either do not talk about RTAs in Africa or consider all RTA in Africa 

as one. Empirical evidences on effect of each RTA in Africa on trade in agricultural products are 

scanty. In this paper, analysis will be made on the effects of RTAs in Africa on trade in selected 

strategic agricultural products. 

 

2.2. Regional Integration in Africa 
Even though Africa is the least integrated continent, regional integration dates back in the early 

twentieth century. In 1910 the South African Customs Union was formed among the Botswana, 

Lesotho, South Africa and Swaziland. The East African customs union followed suit in 1917 between 

Kenya and Uganda; and later in 1927 Tanganyika joined the union.  Since then large number of 

economic communities has been formed. At present the African continent has around 14 overlapping 

regional economic communities (UNCTAD, 2013). Every country in the continent is at least a 

member of one REC. Of all the African countries, 25 countries belong to two RECs, 17 are member 

of three RECs, 6 are members of four RECs (figure 1). 

 Out of the 14 regional economic communities, eight of them are recognized by the African Union 

Commission (AUC) as building blocks of the African Economic Community. These are CEN-SAD, 

COMESA, EAC, ECCAS, ECOWAS, IGAD, SADC and AMU. For detail list of member countries in 

each REC, see annex 1. 

Despite the fact that there exist many regional economic communities with overlapping membership 

in the continent and interests and political commitment of African leaders and policy makers towards 

regional integration, intra-regional trade in goods and services lags behind other developing regions of 

Asia and Latin America (UNCTAD, 2013). The low level of intra-regional trade in merchandise 

goods is observed in agricultural commodities in which most African countries heavily rely on for 

foreign exchange earnings and employment.   These African RECs, as shown below in table 1, traded 

less among themselves compared to other RECs (such as ASEAN, NAFTA and EU). In 2012, 

COMESA and SADC recorded the highest intra-regional trade in agricultural commodities with 20.7 

and 23.3 percent respectively.  While the intra-regional trade in EU and NAFTA was well above 70 

and 40 percent respectively.  
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Figure (1): Africa‘s overlapping Regional Economic Communities 

Source: UNCTAD (2009) 

Note: In this figure CEN-SAD is not included.  

 

Table 1: Intra-Regional trade (exports) among selected RECs in agricultural goods 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

CEN-SAD 13.1 12.0 11.2 10.5 11.3 11.7 12.1 13.5 13.8 14.7 15.1 15.5 

COMESA  12.2 13.2 10.8 12.3 12.5 16.1 16.9 17.3 16.7 20.0 18.5 20.7 

EAC  6.2 5.9 7.6 8.3 8.0 8.5 11.0 10.7 11.7 12.9 14.2 15.9 

ECCAS 8.2 8.4 8.9 8.2 7.7 11.8 11.3 11.1 9.6 10.2 10.9 12.9 

ECOWAS  11.1 9.9 10.0 10.8 10.4 10.7 11.1 12.5 12.2 11.3 12.2 11.8 

IGAD  8.7 8.7 8.3 7.8 8.6 10.3 10.5 11.9 13.0 15.1 14.1 15.0 

SADC  19.2 23.3 22.9 23.5 20.6 21.3 21.6 23.4 25.0 24.0 24.0 23.6 

UMA  6.9 8.6 7.8 6.1 7.4 7.7 7.8 7.9 7.7 8.1 13.3 12.2 

ASEAN  20.0 19.8 19.7 19.5 19.5 19.2 19.6 18.9 19.7 21.6 21.7 22.5 

EU 75.2 75.5 76.4 77.2 77.3 76.9 77.3 77.1 77.7 75.8 74.8 73.7 

NAFTA  42.8 44.8 43.9 45.5 47.0 47.3 43.6 40.5 41.6 40.8 40.9 40.5 

Source: UNCTADstat 
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2.3. Strategic agricultural products in African free trade 

agreements 
Agriculture, including fisheries and forestry, continues to dominate the economies of most African 

countries and is an important vehicle for economic growth. The sector continues to produce the bulk 

of food consumed in Africa, accounting for about 60 percent of total employment and about 20 

percent of total merchandise exports and GDP in many countries. The sector is the main source of raw 

material for industry, and as much as two-thirds of manufacturing value-added in most African 

countries is based on agricultural raw materials (FAO 2008 :3). 

 

Despite the importance of agriculture in their economies, trade in agricultural products amongst the 

African countries remains at a relatively low level. Imports of agricultural products to the continent 

have been rising faster than exports since the 1970s and Africa as a whole has been a net agricultural 

importing region since 1980 (FAO 2008). Despite relatively abundant uncultivated land in the 

continent, agricultural productivity has been low due to inadequate capital formation and low level of 

technology. This coupled with manmade and natural disaster have significantly affected the lives of 

many poor African farmers mainly small subsistent farmers, most of whom are female.  

 

Furthermore, it is increasingly being recognized that African food and agricultural markets are 

extremely fragmented along sub-region, national and even sub-national levels, resulting in segmented 

markets of sub-optimal size which hinder the profitability of sizeable private investment in the 

different stages of the commodity chain. These segmented gaps between regional/national production 

and regional demand are increasingly being filled by imports of non-African origin [in some cases 

through the use of unfair trade practices], even in case where tradable surpluses exists (FAO, 2008). 

 

These problems and how to overcome them have been at the forefront of the debate on Africa‘s 

development since the Lagos Plan of Action in 1963 and the Abuja Treaty of 1991.  

A practical solution to this problem evolved during the 2004 AU Meeting in Sirte, Libya and 

subsequently in the December 2006 AU/NEPAD Summit on Food Security in Africa. The idea is that 

to achieve significant economies of vertical integration and scale in African agriculture, emphasis 

should be placed at the regional/sub-regional level around a limited number of Strategic Commodities 

without prejudice to ongoing efforts at sector-wide developments. Thus, for selected strategic 

commodities, a Common African Market that transcends national and sub-regional borders would 

offer an appropriate economic space to foster private investments at the level of regional economies. 

This implies that, for the selected strategic commodities, there is need to move market integration 

beyond the current pace of reform to create a free trade zone at the continental level. The strategic 

commodities would be those commodities that: 

 Represent an important weight in the African food basket 

 Weigh significantly in the trade balance in the region through their contribution to  foreign 

exchange earnings or imported in large quantities to make up the gap Africa‘s production and 

demand; and 

 Have considerable unexploited production potential in Africa, owing mainly to internal 

supply-side constraints as well as well as external impediments such as agricultural subsidies 

and support measures used by Africa‘s trading partners. 

 

Table 2  lists the strategic agricultural products selected by the African Union. 
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Table 2 Strategic Commodities 

Product group HS Code Product Description 

Beef 102 Live bovine animals 

 201 Meat of bovine animals, fresh or chilled 

 202 Meat of bovine animals, frozen 

Poultry 105 Live poultry 

 207 Meat and edible offal, of the poultry 

Dairy Products 401 Milk and cream, not concentrated 

 402 Milk and cream, concentrated 

 403 Buttermilk, curdled milk and cream, yogurt 

 404 Whey, whether or not concentrated 

 405 Butter and other fats and oils derived from milk 

 406 Cheese and curd 

Legumes 708 Leguminous vegetables, shelled or unshelled, 

fresh 

 71021 Peas (pisum sativum) 

 71022 Beans (vigna spp., phaseolus spp.) 

 713 Dried leguminous vegetables, shelled 

Cassava 71410 Manioc (cassava) 

 110814 Manioc (cassava) starch 

Maize and products 1005 Maize (corn) 

 110220 Maize (corn) floor 

 110313 Of maize (corn) 

 110423 Of maize (corn) 

 110812 Maize (corn) starch 

Rice 1006 Rice 

 110230 Rice flour 

Sorghum 1007 Grain sorghum 

Groundnut 1202 Groundnuts, not roasted 

 1508 Groundnut oil and its fractions 

Oil palm 120710 Palm nuts and kernels 

 1511 Palm oil and its fractions 

Sugar 17 Sugars and sugar conffetionery 

Source: FAO (2008) 

3. EMPIRICAL ANALYSIS 
 

3.1. The Gravity Model 
The gravity model has been used widely as a baseline model for estimating the impact of economic 

integration upon the volume and direction of international trade flows. It has performed remarkably 

well as an empirical framework for measuring the impact of regional integration arrangements 

(Frankel and Wei, 1998; Frankel et al. 1995).  

 

Typically, in the case of gravity model of trade, bilateral trade flows are dependent upon the size of 

the two economies and the distance between them: 

   
   (  

    
     )          
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Where    
  are exports from country i to country j at time t,   

  and   
  are the GDPs at time t of 

countries i and j respectively. D is the distance between the capital cities of the two countries.  

 

The rationale behind the gravity model is that trade is associated with economic size, measured as 

GDP, and is inhibited by distance (which increases transportation costs, as well as other transaction 

costs). Specifically, a high level of income in the exporting country indicates a high level of 

production, which increases the availability of products from export while a high level of income in 

the importing country suggests higher demand and therefore, higher imports. Therefore both   
  and 

  
  should be positively correlated with the level of bilateral exports. Since distance increases 

transport costs, its coefficient is expected to be negative. 

 

For estimation purposes, the basic gravity model is most often used in its log-linear form: 

  (   
 )         (  

 )       (  
 )                          

 Where      is the log normally-distributed error term. 

 

We are interested in a model that captures the trade flow effects of regional trade agreements. 

Researchers typically experiment by including proxies for trade costs such as the distance between 

partners, and indicators for common language and contiguity (when countries share land borders). For 

example, two countries that share a common border or speak a common language may trade more 

with each other based on relative proximity and cultural similarity. Or, countries with access to sea 

port may have a comparative advantage in trade relative to neighbours who are landlocked. 

Controlling for these factors gives us more confidence that our regional block dummies are picking up 

structural increases in trade following the signing of an RTA.  

Thus, the most commonly used version of the expanded gravity model assessing the impact of RTAs 

is the following: 
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Where       ,            and           are dummy variables equal to one if exporter (i) and 

importer (j) share a common land border, speak a common language or are landlocked countries and 

zero otherwise, and the variable linder calculated as per capita difference between two trading 

partners shows differences in tastes. 

The dummy variables          
  and          

  are designed to capture trade creation or trade 

diversion effects respectively in agricultural products trade for eight RTAs (h=1,2, ... ,8).  The dummy 

variable           
  equals one if countries i and j belong to a particular RTA and the year (t) is 

greater than or equal to the year the agreement was signed. The sign and magnitude of the coefficient 

indicates whether the creation of a particular RTA has stimulated or depressed intra-regional 

agricultural trade. 

The trade diversion dummy variable (         
 ) is designed to estimate how much of the increase (if 

any) in trade creation came as a result of trade diversion from non-member sources. Trade diversion is 
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defined in terms of import costs (Viner 1950). This variable takes the value one when the importer is 

an RTA member and the exporter a non-member and the year (t) is greater than or equal to the year 

the agreement was signed, and zero otherwise. Thus, the coefficient will capture the average increase 

(decrease) in trade diversion from non-member sources after the agreement came into force.  

Because of the double logarithmic specification of the estimated function in equation (3), the 

parameter estimates of the variables that are not dummy variables as elasticities.  For example, in 

equation (3),   represents the percentage change in    
   induced by 1% change in   

  holding per 

capita GDP constant. As dummy variables cannot be expressed in log form, the parameter estimates 

should be interpreted with care. The percentage effect of the dummy variable is calculated following 

Halvorsen and Palmquist (1980)
15

. Hence, for example, assume that the coefficient estimate of 

         
  dummy variable in equation (3) is   . This shows that two member countries of the same 

REC traded an extra              relative to the amount they traded with non-member country. 

More precisely, the mean (or average) trade between two members is higher than their mean trade 

with the rest of the world by            . The benchmark here is when a member country 

trades with a non-member country. 

Similarly, the          
  parameters (    should be interpreted with care. If the estimated coefficient 

   is negative, total trade of the REC member (where the REC member is a net importer) with a non-

member country is                 less than its net exports to non-members.  

In the regression equation (3),   
  and   

  are expected to enter with positive coefficients because of 

the direct impact of GDP on import demand and the fact that larger exporting countries tend to trade 

more. Similarly GDP per capita ( 
  
 

  
  and 

  
 

  
  ) would possess a positive coefficient for normal final 

goods, as higher per capita income would induce higher import demand. The coefficient of the 

distance variable, (   ), would likely have a negative sign as greater distances tend to increase 

transportation as well as information costs.  

We expect the coefficient on          
  in equation (3) to be positive as the elimination of significant 

border restrictions should encourage intra-regional bloc trade. The coefficient on          
  will be 

negative if trade creation within a particular RTA came at the expense of trade with non-member.  

Zero trade flows and hetroskedasticity problem 

Two of the problems commonly seen in using a log linear form of the gravity equation and estimating 

it using OLS are how to handle zero trade in a given year between two given countries and the 

presence of hetroskedasticity as is common in trade data.  

Zero trade values in trade data can arise because the countries did not trade for a number of reasons 

including prohibitive transport costs due to excess distance or the smallness of the economies 

involved. Zero trade data may also arise due to rounding errors. If trade is measured in thousands of 

dollars, it is possible that for pairs of countries for which bilateral trade did not reach a minimum 

value, the value of trade is registered as zero. Finally, the zeros can just be missing observations that 

are wrongly recorded as zero. 

                                                           
15 If the estimated coefficient is   , we can calculate the change in the value of total trade (X) for a 

change of dummy variable from zero to one with the following: 
       

  
       



 

Page | 100  

 

Zero trade values have been treated in three different ways. The first which is commonly used by 

many authors is to drop the observation with zero values. However, the problem with this approach is 

if the zeros reported are really zero trade or if it reflects systematic rounding errors associated with 

very small trade flows. Dropping the zero values will result in a loss of useful information and will 

yield inconsistent results.  

The second and third approaches used are retaining the zero values either by adding a small constant 

usually 1 to the values of trade before taking logarithms, or estimating the model in levels. However, 

retaining zero trade flows in the sample requires using appropriate estimation techniques. The use of 

OLS for such estimation will have two problems: First, the substitution of small values to prevent the 

omission of observations from the model is ad hoc and there is no guarantee that it reflects the 

underlying expected values, thus yielding inconsistent estimates. Second, the use of OLS estimation 

on levels is not supported by theoretically founded gravity equations that present a multiplicative form 

(UNCTAD/WTO, 2012). 

 Hetroskedasticity is a severe problem in the log linear gravity models. Santos Silva and Tenreyro 

(2006) find overwhelming evidence that the error terms in the usual log linear specification of the 

gravity equation are hetroskedastic, which violates the assumption that the error term is statistically 

independent of the regressors and suggest that this estimation method leads to inconsistent estimates 

of the elasticities of interest. The authors argue that the gravity equation should be estimated in their 

multiplicative form and propose a simple Pseudo Poisson Maximum Likelihood (PPML) estimation 

technique. The method can be applied to the levels of trade, thus estimating directly the non-linear 

form of the gravity model and avoiding dropping zero trade. The authors further highlight that, in the 

presence of heteroskedasticity (as is usual in trade data), the PPML is a robust approach. This 

approach has been used in a number of estimations of gravity equations and in this paper the same 

technique is followed.  

3.2. Data  
Panel bilateral trade data for 9 strategic agricultural commodities is taken from the CEPII (which 

produces harmonized trade data at a disaggregated product level) for the period 1998 to 2010 for all 

African countries and selected Industrial and Emerging Economies. Exporters and importers‘ nominal 

GDP, GDP per capita income and population are obtained from World Development Indicators 

(WDI) database. Bilateral distance, area and other dummy variables (contiguity, official language, 

common colonizer, colonial relation and whether the countries are landlocked or not) are derived from 

CEPII database. The distance variable as developed by Mayer and Zignago (2011) is computed based 

on latitude and longitude of the capital cities. 

4. ESTIMATED RESULTS AND DISCUSSION 
The data set used in this analysis exhibits too many observations with zero trade values, and based on 

the Breusch-Pagan and the White tests, the data also exhibits heteroskedastic error, as is frequently the 

case with trade data. We employed PPLM estimation technique to deal both with the zero trade values 

and the hetroskedasticity.  

Regression results from the 10 regression scenarios (separate regression for each of the 9 selected 

agricultural products and one regression for all the selected agricultural products) are displayed in 

tables 3 through 5. The regression scenarios are labelled 1 through 10 accordingly. The standard or 

traditional gravity estimates are reported on table 3. Tables 3 and 4 present the trade creation and 

trade diversion coefficients respectively.  
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Table 3. Gravity model regression results for standard gravity variables 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 sorghum beef poultry dairy oilpalm groundnut legumes rice sugar total 

           

Area_p -0.316
*
 -0.394

***
 -0.330

***
 0.191

***
 0.301

***
 -0.246

**
 -0.535

***
 -0.975

***
 -0.817

***
 -0.567

***
 

 (-2.10) (-4.57) (-3.94) (3.68) (4.15) (-2.67) (-9.20) (-8.38) (-15.07) (-14.25) 

           

Area_re 0.940
***

 -0.184
*
 -1.243

***
 -1.097

***
 -0.331

***
 0.221

*
 -0.0842 -3.175

***
 -1.963

***
 -1.727

***
 

 (6.32) (-2.10) (-14.30) (-21.39) (-4.66) (2.29) (-1.47) (-24.88) (-30.80) (-45.87) 

           

Distance -1.381
***

 -2.583
***

 -1.040
***

 -1.785
***

 -2.225
***

 -1.349
***

 -1.506
***

 -2.851
***

 -1.324
***

 -1.654
***

 

 (-4.81) (-11.95) (-5.87) (-13.04) (-13.02) (-7.38) (-12.47) (-9.76) (-7.72) (-13.14) 

           

GDP_p 1.667
***

 0.789
***

 0.659
***

 0.162
**

 0.0980 1.034
***

 1.258
***

 2.132
***

 2.168
***

 1.645
***

 

 (8.90) (8.10) (6.62) (2.72) (1.15) (9.84) (19.55) (16.44) (34.60) (46.36) 

           

GDP_re 1.395
***

 2.074
***

 2.682
***

 2.402
***

 0.835
***

 0.564
***

 1.353
***

 6.938
***

 4.302
***

 3.253
***

 

 (7.39) (25.53) (19.04) (34.78) (9.80) (5.01) (19.29) (34.51) (49.96) (79.97) 

           

GDPPC_p -0.384 0.414
***

 -0.298
**

 0.204
**

 0.392
***

 0.000588 -0.902
***

 -2.170
***

 -1.828
***

 -1.287
***

 

 (-1.86) (3.78) (-2.81) (3.21) (4.00) (0.00) (-12.54) (-16.17) (-26.78) (-33.83) 

           

GDPPC_re -1.692
***

 -0.607
***

 -2.760
***

 -2.149
***

 -0.689
***

 -1.011
***

 -1.229
***

 -7.666
***

 -4.189
***

 -3.334
***

 

 (-7.38) (-6.58) (-15.48) (-25.66) (-7.04) (-8.86) (-16.43) (-37.14) (-45.46) (-76.74) 

           

Linder 0.482
***

 -0.0215
*
 0.175

***
 0.0886

***
 -0.113

***
 0.320

***
 0.301

***
 -0.0275

***
 -0.0236

**
 0.00208 

 (8.32) (-2.23) (4.26) (6.42) (-7.29) (11.94) (21.69) (-5.04) (-3.15) (0.66) 

           

Landlocked_pa 3.049
***

 -1.687
***

 -1.182
***

 -0.763
***

 0.170 -0.192 -0.539
**

 -1.027
**

 -2.153
***

 -0.545
**

 

 (8.32) (-5.14) (-4.86) (-4.54) (0.77) (-0.67) (-3.14) (-2.65) (-8.75) (-3.00) 

           

Landlocked_re -1.973
***

 2.744
***

 -1.454
***

 -1.984
***

 -2.914
***

 -2.153
***

 0.0298 -0.529 1.302
***

 -0.183 
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 (-3.99) (10.32) (-5.32) (-11.53) (-11.37) (-7.04) (0.18) (-1.26) (6.19) (-1.18) 

           

Contiguity 3.447
***

 2.570
***

 2.535
***

 2.308
***

 0.823 2.980
***

 1.744
***

 2.308
**

 1.786
***

 2.735
***

 

 (4.50) (5.77) (5.71) (7.06) (1.84) (6.83) (5.00) (2.94) (3.67) (8.36) 

           

Common 

language_off 

0.894
*
 0.717

**
 0.190 -0.0508 0.545

**
 0.411 0.262 0.335 -0.0229 0.272 

 (2.31) (3.08) (0.87) (-0.32) (2.71) (1.65) (1.73) (0.96) (-0.11) (1.73) 

           

Colony 0.0491 1.031
*
 1.993

***
 0.970

**
 0.486 1.733

***
 1.691

***
 0.0580 1.959

***
 0.878

**
 

 (0.07) (2.10) (4.82) (2.73) (1.12) (3.65) (5.10) (0.09) (4.42) (2.58) 

           

Constant -69.68
***

 -43.49
***

 -33.62
***

 -22.14
***

 -1.159 -25.89
***

 -30.91
***

 -71.42
***

 -62.75
***

 -38.10
***

 

 (-17.42) (-22.16) (-15.80) (-14.89) (-0.64) (-13.86) (-23.71) (-26.33) (-32.44) (-32.93) 

lnalpha           

_cons 2.814
***

 2.525
***

 2.399
***

 2.157
***

 2.641
***

 2.629
***

 2.143
***

 3.018
***

 2.712
***

 2.220
***

 

 (32.17) (48.68) (40.28) (52.24) (52.05) (46.19) (50.89) (62.31) (79.88) (80.53) 

N 42256 42256 42256 42256 42256 42256 42256 42256 42256 42256 
t statistics in parentheses; for brevity time dummy variable are not reported 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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We begin our discussion with the standard gravity variables. Table 3 shows that the estimated GDP 

coefficients have the expected sign and significance in all the 10 regressions. In most cases, the 

coefficients are lower than the estimates found in the literature which is close to one. This means, 

trade increases less than proportionately with a country‘s size as indicated by GDP keeping 

population constant, i.e., trade to GDP ratio decreases with increasing total GDP ( or in other words 

that smaller countries tend to be more open to international trade). These results are consistent with 

the findings of other studies such as Jayasinghe and Sarker (2007), Grant and Lambert (2005), Frankel 

(1997), Frankel and Wei (1998), and Gilbert et al. (2001). 

 

The parameter estimates of population size also are positive and significant in most cases especially 

the population size for the reporter countries, i.e., the importer countries. This implies that the higher 

the population of a country the higher the demand for imported goods all else constant.  

 

Bilateral distance has a large effect on trade of the selected agricultural products. As expected the 

parameter estimates of the distance variable are negative and statistically significant at the 1 per cent 

significant level irrespective of the products. Thus, the volume of trade in each of the selected 

commodities diminishes as distance increases. The coefficients for all commodities are more than 1. 

 

We used the log of air distance between the capital cities of the respective countries as the proximity 

measure. Like other studies on gravity, we presume that the direct air distance is a reasonable proxy 

for transportation cost. However, it should be noted that transportation cost will not always increase 

monotonically with distance because transaction costs associated with many operations such as 

loading, storage, and local distribution, are large compared to the marginal cost per kilometre of 

distance travelled (Frankel, 1997, cited in Jayasignhe and Sarker, 2007). 

 

The negative and significant effect of distance on agrifood products is in conformity with similar 

findings by Jayasignhe and Sarker (2007) and Grant and Lambert (2005). 

 

The other standard gravity variables such as being landlocked, common language, colonial history and 

contiguity all have the expected sign and are significant in most cases.  

 

4.1. Trade creation and trade diversion 
 

This section discusses the empirical results of trade creation and trade diversion effects of African 

RECs. Tables 4 and 5 show trade creation and trade diversion respectively. 

 

Trade Creation: 

Empirical results on table 4 suggest that there is mixed effect of the regional integrations in Africa. 

Among the eight RTAs considered, SADC shows positive and significant trade creation effects for 

seven out of nine agrifood , and COMESA and EAC for five out of nine agrifood commodities each 

(table 4). In SADC, the largest trade creation effect is seen in sorghum with 61116% more trade over 

the period 1998-2010 followed by poultry with an additional trade of 1016%, groundnut (615%), beef 

(154%), legumes (131%), rice (87%) and the least being sugar with an additional 22% trade. 
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Table 4. Gravity model trade creation regression results  

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 sorghum beef poultry dairy oilpalm groundnut legumes rice sugar total 

           

AMU 0.290 -9.980
***

 0.654 -1.071 -0.478 3.170
**

 1.798
*
 -2.328 1.037 0.708 

 (0.17) (-5.28) (0.65) (-1.39) (-0.51) (2.99) (2.34) (-1.46) (0.99) (0.93) 

           

CENSAD 0.397 1.135
**

 -0.497 -0.571
*
 -1.911

***
 -1.579

***
 -1.647

***
 0.726 -1.573

***
 -1.752

***
 

 (0.54) (2.72) (-1.34) (-2.41) (-5.66) (-3.91) (-5.95) (1.44) (-4.44) (-7.63) 

           

COMESA 1.308
**

 0.114 0.315 1.474
***

 0.0610 -0.826
***

 0.430
***

 1.425
***

 0.764
***

 0.714
***

 

 (2.99) (0.73) (1.69) (20.31) (0.56) (-4.26) (4.14) (18.15) (13.75) (26.96) 

           

ECCAS 0.838 -2.195
**

 -1.716 -4.166
***

 -4.313
***

 -1.335 -1.187
*
 8.944

***
 12.69

***
 4.743

***
 

 (0.47) (-2.64) (-1.51) (-6.16) (-5.96) (-1.73) (-2.24) (7.85) (19.87) (11.16) 

           

ECOWAS 5.099
***

 -0.293 0.389 -0.459 1.018
**

 2.562
***

 0.508 0.379 0.270 0.113 

 (4.80) (-1.01) (0.75) (-1.95) (2.64) (9.60) (1.29) (0.92) (0.86) (0.79) 

           

EAC -0.804 1.600
***

 0.00969 0.336 0.522
***

 2.570
***

 -1.124
***

 0.892
***

 1.103
***

 0.271
***

 

 (-1.40) (6.18) (0.01) (1.62) (7.26) (6.69) (-9.64) (7.42) (12.17) (7.73) 

           

IGAD 7.188
***

 4.075
***

 -2.572
**

 -2.613
***

 0.219 -0.235 1.153 3.218
*
 3.086

***
 -1.104 

 (5.27) (4.21) (-2.67) (-3.67) (0.26) (-0.24) (1.61) (2.44) (3.41) (-1.79) 

           

SADC 6.417
***

 0.933
**

 2.412
***

 -0.125 0.106 1.967
***

 0.839
***

 0.624
*
 0.200

***
 0.154

***
 

 (7.54) (2.60) (6.88) (-0.80) (0.45) (5.60) (4.42) (2.10) (4.39) (4.00) 

N 42256 42256 42256 42256 42256 42256 42256 42256 42256 42256 
t statistics in parentheses 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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Table 5. Gravity model trade diversion regression results 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 sorghum beef poultry dairy oilpalm groundnut legumes rice sugar total 

           

AMU 3.179
***

 -0.574 -0.614 -1.026
***

 -2.669
***

 1.844
***

 0.657
*
 -2.061

**
 -0.318 -0.215 

 (4.47) (-1.32) (-1.65) (-4.40) (-6.55) (4.85) (2.41) (-3.25) (-0.87) (-0.89) 

           

CENSAD 1.953
***

 0.721
**

 1.603
***

 1.357
***

 -0.137 1.545
***

 -0.268 1.983
***

 -2.239
***

 -0.357
*
 

 (3.79) (2.65) (7.09) (8.16) (-0.49) (4.85) (-1.46) (5.40) (-8.50) (-2.00) 

           

COMESA 1.348
***

 0.873
***

 -0.396
***

 0.123
***

 0.0532 0.572
***

 0.241
***

 -0.0829
*
 -0.0610

**
 0.240

***
 

 (6.24) (28.27) (-11.67) (8.05) (0.42) (5.08) (7.02) (-2.34) (-2.88) (29.66) 

           

ECCAS 1.773
**

 0.416 2.241
***

 -0.743
***

 -1.787
***

 -1.018
**

 -0.443
*
 -0.442 -0.00410 -0.295 

 (2.77) (1.18) (7.54) (-3.72) (-5.59) (-2.67) (-2.01) (-1.04) (-0.01) (-1.57) 

           

ECOWAS 3.029
***

 -0.601
*
 0.348

**
 -0.539

***
 -0.722

**
 0.255 -0.182 -0.104 0.481

***
 -0.0989

**
 

 (4.29) (-2.00) (2.81) (-10.23) (-2.89) (1.02) (-0.85) (-0.77) (8.68) (-2.81) 

           

EAC -0.469 -1.009
**

 0.253 -0.951
***

 -0.830
*
 -0.263 -1.762

***
 1.184

***
 0.447

***
 -0.218

***
 

 (-0.91) (-2.73) (0.74) (-6.14) (-2.26) (-0.58) (-12.33) (9.68) (7.04) (-5.09) 

           

IGAD 5.617
***

 -2.582
***

 0.447 -0.730
**

 0.296 0.737 1.344
***

 -2.687
***

 0.0904 -0.624
**

 

 (8.73) (-5.19) (1.16) (-2.92) (0.81) (1.85) (5.28) (-5.60) (0.24) (-2.79) 

           

SADC 4.898
***

 0.537
*
 1.085

***
 0.00998 0.163 1.217

***
 0.655

***
 0.258

***
 0.0782 0.159

***
 

 (8.69) (2.47) (4.66) (0.16) (0.72) (3.88) (4.52) (5.88) (0.77) (5.18) 

N 42256 42256 42256 42256 42256 42256 42256 42256 42256 42256 
t statistics in parentheses 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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For the overall agrifood commodities, SADC has recorded a positive and significant trade creation 

effect with an additional 17% trade being created over the period 1998 – 2010. Using an elasticity of 

substitution of 5, the implied tariff equivalent of the pre-RTA border cost
16

 for all agrifood 

commodities (regression 10) is 103 percent. With an elasticity of substitution of 10 percent, the pre-

RTA border cost is 101. A similar pattern emerges for total agrifood trade in COMESA and EAC. 

Positive and significant trade creation effect is recorded leading to an additional trade of 104% and 

31% respectively for COMESA and EAC. Using an elasticity of substitution of 5 percent, the ad 

valorem tariff equivalent of the pre-RTA border cost for COMESA and EAC respectively is 115 and 

106 percent. This suggests that bound tariff costs alone which average 62% in world agricultural trade 

(Gibson et al., 2001 cited in Grant and Lambert, 2005) account for roughly one-half of total trade 

costs. On this criterion, these regional agreements would have to be considered a success.  

 

In the next group of RTAs namely IGAD, ECOWAS and AMU, trade creation effect has been 

recorded in limited number of individual agrifood commodities. The trade creation coefficient is 

positive and significant in four out of nine commodities, three out of nine commodities, and in two out 

of nine commodities for IGAD, ECOWAS and AMU respectively. For trade in total agrifood 

commodities, the trade creation effect, although positive, are not statistically significant for each of 

these three RTAs.  

 

In the third group of RTAs,  CENSAD and ECCAS, trade decreased after the formation of the 

agreements in five out of nine, and four out of nine agrifood commodities respectively. Trade creation 

was positive and significant in only one case in CENSAD and in two cases in ECCAS. Moreover, 

trade in all agrifood commodities has decreased following the formation of the agreement in 

CENSAD over the period 1998 – 2010. However, in the case of ECCAS, the trade creation effect for 

two of the nine agrifood commodities, rice and sugar, is so large that trade creation effect for all the 

agrifood commodities is positive and significant.  

 

Trade diversion: 

Observing the level of changes in each of the eight RECS, the diversion dummy, can give insight into 

the presence of trade diversion effects. This will tell us whether there are reductions in the level of 

imports by each of the RECs member states from non-members relative to the level of exports by the 

REC members to non-members overtime. The relevant results are reported in table 5. 

 

The signing of SADC appears to have come with no expense of trade diversion with non-members 

(table 5). The trade diversion coefficient entered with positive values for each of the nine agrifood 

commodities and it is statistically significant in six of these commodities. These results suggest that 

the imports of these commodities into SADC countries from the rest of the world were higher than the 

gravity model would predict, i.e., SADC tends to increase its openness to non-members‘ trade while 

increasing trade among its member countries. This result is in line with other findings such as 

(Sattayanuwat, 2011). The increased level of openness, i.e., positive and significant trade diversion 

effect, is also reflected when one considers trade in all the nine agrifood commodities.  

 

For the rest of the RTAs, there are mixed results. The trade diversion coefficient is negative and 

significant for some individual agrifood commodities, and positive and significant for others.   

                                                           
16 Implied tariff equivalent of the pre-RTA border cost is calculated as exp(    )*100, where   is the 

regression coefficient of a given RTA and   is elasticity of substitution (Grant and Lambert, 
2005). 
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If formation of a RTA leads to a decrease in trade among member states in individual commodities, it 

is natural to assume that there will be little or no trade diversion effects. This is well reflected in 

CENSAD. As can be seen in table 4 (trade creation), except in beef the formation of CENSAD has 

shown no trade creation effect in any of the individual agrifood commodities. On the flip side, trade 

diversion from CENSAD member states occurred only in one out of the nine agrifood commodities – 

sugar. For the remaining commodities, the trade diversion coefficient is either positive and significant 

(in six out of nine) or statistically insignificant.    

 

The signing of COMESA appears to have come at little expense of trade diversion with non-members. 

Table 5 indicates that trade is diverted from COMESA member states in only three cases – poultry, 

rice and sugar. However, trade diversion is more than offset by the magnitude of trade creation in two 

of these products – rice and sugar. It is only in the case of poultry that trade diversion effect is not 

compensated by trade creation. On the other hand, the trade diversion coefficient is positive and 

significant in five out of nine agrifood commodities implying that imports by COMESA member 

states from non-member states has increased in these commodities. For trade for total agrifood 

commodities, the trade diversion effect is positive and statistically significant. This indicates that for 

the total agricultural commodities considered, imports from non COMESA member states to 

COMESA member states increased. 

 

Similar to COMESA, three other RTAs – IGAD, ECOWAS AND AMU, have recorded trade 

diversion effects in three out of nine agrifood commodities. However, unlike COMESA, trade loss in 

these three RTAs is not offset by trade creation except for one product out of the three in IGAD and 

ECOWAS.  In IGAD the trade loss in beef is more than offset by the trade creation. Similarly, the 

trade creation effect more than offsets the trade diversion effect for oilpalm in ECOWAS. At the same 

time, these three RTAs have recorded a rise in imports from non-member states for few commodities. 

Imports of sorghum, poultry and sugar into ECOWAS from the rest of the world have increased. 

Similar trend is observed in three commodities (sorghum, groundnut and legumes) for AMU and in 

two commodities for IGAD (sorghum and legumes). 

 

Trade diversion was relatively high among EAC and ECCAS where 4 out of 9 commodities show 

negative and significant trade diversion effects (table 5). Trade diversion exceeds trade creation in all 

of the four commodities for ECCAS and in three of the four commodities in EAC. On the other hand, 

imports of rice and sugar into EAC, and imports of sorghum and poultry into ECCAS from the rest of 

the world have increased since the formation of these RTAs. 

 

Net Effect: 

 We now turn to look into the net effect of the trade creation and trade diversion effects for each of the 

eight RECs on the nine selected agrifood commodities. But for simplicity, we limit the net effect 

analysis to the total agrifood products.  

 

As indicated on table 5, the trade diversion coefficient for the total agrifood commodities is negative 

for six of the eight RTAs implying a trade diversion effect. However, in two of these – AMU and 

ECCAS, the coefficient is not statistically significant. For the remaining two RTAs – COMMESA 

AND SADC, the trade diversion coefficient is positive and statistically significant implying that 

member states of these two RTAs tend to increase their openness to non-members‘ trade while 

increasing trade among their members.  
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Comparing the trade creation and trade diversion coefficients, the sum of the two coefficients gives 

the net creation effect of trade agreements. Table 6 indicates that among the eight RTAs considered, 

CENSAD, ECOWAS and IGAD recorded a net diversion effect, while four RTAs – COMESA, 

ECCAS, EAC and SADC show a net creation effect. In the case of AMU, neither net creation nor net 

diversion effect was recorded. 

 

Table 6. Net Trade Creation Effect 

 
Trade Creation Trade diversion Net effect 

AMU 0.708 -0.215 0 

CENSAD -1.752
***

 -0.357
*
 -2.109 

COMESA 0.714
***

 0.240
***

 0.954 

ECCAS 4.743
***

 -0.295 4.743 

ECOWAS 0.113 -0.0989
**

 -0.0989 

EAC 0.271
***

 -0.218
***

 0.053 

IGAD -1.104 -0.624
**

 -0.624 

SADC 0.154
***

 0.159
***

 0.313 
 

In summary, results suggest that the African RTAs have a mixed effect. Many have resulted in trade 

creation especially at individual agrifood commodity level; although these trade creation effects are 

followed by trade diversion.   

 

The net effect for total agrifood commodities is positive and significant in one-half of the trading 

blocs in Africa and it is negative or insignificant in the remaining half. In two of these four trading 

blocs with net trade creation effects – COMESA and SADC, trade among member states has 

increased significantly while increasing their openness to the rest of the world. These trading blocs are 

good indications that trading blocs in Africa are favourable to both regional integration and formation 

of a common African market that transcends national and sub-regional borders as envisaged by the 

African Union. However, a lot remains to be done to have a full benefit of regional integration in all 

the trading blocs in Africa.  

 

4.2. Trade creation and trade diversion effects for the periods 

1998-2006 and 2007-2010 
End of 2006 or beginning of 2007 can be considered as the turning point in the trade creation and 

trade diversion effects of African RTAs on the selected strategic agricultural commodities. The idea 

of placing emphasis on at regional or sub-regional level around a limited number of strategic 

commodities without prejudice to ongoing efforts at sector-wide developments which evolved during 

the 2004 AU meeting in Sirte, Libya was subsequently developed in the December 2006 AU/NEPAD 

summit on food security in Africa. Thus, it might be interesting to analyse trade creation and trade 

diversion effects separately for the period from 1998 -2006 and 2007 – 2010 in order to show changes 

in trade creation and trade diversion effects, if any, of African RTAs on the strategic commodities. 

 

Tables 7 and 8 respectively compare trade creation and trade diversion effects for the period 1998-

2006 and 2007-2010. For brevity, the standard variables are not reported in these two tables.  
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Table 7. Gravity model trade creation before and after 2006 regression results 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 sorghum beef poultry dairy oilpalm groundnut legumes rice sugar total 

           

AMU_after2006 -3.294 -7.296 -1.083 1.666
*
 -0.933 1.846 -0.255 -0.0555 -0.755 1.986

**
 

AMU_until2006 5.652
**

 -11.32
***

 -1.145 -0.769 0.290 1.740 2.570
**

 -4.673 -0.124 1.047 

           

CENSAD_after2006 1.758 -6.036
***

 1.402
**

 -0.205 -1.639
**

 0.179 -0.276 0.455 1.217
***

 -0.909
***

 

CENSAD_until2006 1.128 2.738
***

 -0.548 0.315 -1.194
**

 -1.937
***

 -2.091
***

 2.024
*
 -2.105

***
 -1.223

***
 

           

COMESA_after2006 4.021
**

 3.986
***

 1.193
*
 1.408

***
 0.667 0.793 -0.359 1.337

**
 2.408

***
 1.804

***
 

COMESA_until2006 0.629 0.334 0.363 0.157 0.326
*
 0.385 -0.443

**
 1.939

***
 0.561

***
 0.427

***
 

           

ECCAS_after2006 1.202 -4.617
*
 -6.219 -1.032 -2.818

*
 -2.704 -0.785 -0.654 -2.310

***
 -0.0821 

ECCAS_until2006 -17.40 -0.607 -1.688 -2.450
***

 -2.179
**

 -1.162 -1.128
*
 11.24

***
 6.778

***
 5.077

***
 

           

ECOWAS_after2006 6.448
**

 11.82
***

 -0.487 2.501
***

 1.990
**

 2.146
*
 0.416 1.338

**
 -0.481 3.451

***
 

ECOWAS_until2006 6.595
***

 -1.152
***

 0.465 -0.0868 0.572 2.152
***

 0.622 1.222 0.383 -0.0746 

           

EAC_after2006 2.090 7.433
**

 1.532 0.677 5.501
***

 3.122
*
 0.263 2.113

*
 0.943 -0.187 

EAC_until2006 -2.780 -1.308 0.902 -1.171 -1.855 -1.756 -2.527
*
 -16.59

***
 -2.136 -5.328

***
 

           

IGAD_after2006 4.251 -0.727 -0.699 -1.487 2.361
*
 -3.416

*
 0.304 -2.355

*
 -2.328

**
 -1.471

*
 

IGAD_until2006 10.85
***

 5.179
***

 -1.536 -0.775 -1.221 -1.196 2.017
**

 -0.497 2.122
**

 -0.187 

           

SADC_after2006 8.919
***

 2.564
*
 4.219

***
 3.135

***
 3.298

***
 2.983

***
 1.945

***
 2.685

***
 3.774

***
 5.136

***
 

SADC_until2006 9.823
***

 1.420
***

 2.147
***

 0.382
*
 -0.218 1.722

***
 0.978

***
 -0.786 0.291

***
 0.197

***
 

N 31904 31904 10352 10352 10352 10352 10352 10352 10352 10352 
t statistics in parentheses 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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Table 8. Gravity model trade diversion after and before 2006 regression results 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 sorghum beef poultry dairy oilpalm groundnut legumes rice sugar total 

           

AMU_after2006 1.878 6.161
***

 -2.827
***

 1.784
***

 -3.410
***

 0.215 -0.0233 -0.426 -2.145
***

 0.931
***

 

AMU_until2006  6.376
***

 -0.0533 -1.149
***

 -0.649
**

 -1.462
**

 1.371
***

 0.662
*
 -1.152 -0.530 0.541

*
 

           

CENSAD_after2006 2.210
*
 1.790

***
 0.830

*
 0.707

***
 -0.596 0.852 0.605

*
 0.749

*
 1.327

***
 0.933

***
 

CENSAD_until2006 5.002
***

 0.973
**

 0.802
***

 0.706
***

 -0.522 0.385 -0.707
***

 4.367
***

 -1.282
***

 -0.194 

           

COMESA_after2006 0.639 4.671
***

 -0.830
*
 1.807

***
 -1.896

***
 -0.791 -0.396 0.314 0.265 0.868

***
 

COMESA_until2006 -0.492 0.0607 -0.362
***

 0.102
***

 0.0421 0.706
***

 -0.0396 -0.0776 -0.0973
***

 0.238
***

 

           

ECCAS_after2006 1.112 0.547 0.309 1.451
***

 -1.939
**

 -1.532
*
 -0.694

*
 -1.116

**
 -0.207 0.878

***
 

ECCAS_until2006 1.949
*
 1.179

**
 0.816

**
 0.0240 -1.604

***
 -1.458

***
 -0.595

**
 3.312

***
 -0.526

*
 0.379 

           

ECOWAS_after2006 3.129
*
 2.105

***
 0.0719 2.246

***
 -1.510

**
 -1.464

*
 -1.116

**
 0.211 -0.116 1.147

***
 

ECOWAS_until2006 2.669
**

 -0.679
*
 0.0472 -0.364

***
 -1.105

***
 0.0704 -0.380 0.191 0.167

**
 -0.0598 

           

EAC_after2006 -1.048 0.645 0.232 -1.230
***

 0.332 -0.545 -1.216
***

 0.358 3.733
***

 0.954
**

 

EAC_until2006 -0.474 -0.490 0.223 0.334 -1.284
**

 -1.518
**

 -0.00432 -5.485
***

 1.030
*
 -0.783

*
 

           

IGAD_after2006 6.430
***

 -3.718
***

 -0.0788 0.0205 0.975 1.317
*
 1.037

**
 -2.223

***
 -0.197 0.163 

IGAD_until2006 8.138
***

 -1.863
**

 0.0674 -0.555
*
 -0.529 -1.258

*
 0.942

***
 -2.127

*
 -0.570 -0.255 

           

SADC_after2006 5.682
***

 -1.266
*
 0.445 1.148

***
 -1.626

**
 -0.620 0.275 -0.832

*
 0.0254 0.314 

SADC_until2006 9.345
***

 -0.574
*
 0.672

**
 0.106 0.329 0.824

**
 0.859

***
 0.356

***
 -0.300

*
 0.404

***
 

N 31904 31904 10352 10352 10352 10352 10352 10352 10352 10352 
t statistics in parentheses 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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Table 7 shows that there are more trade creations at individual commodity level after 2006 than 

before 2006 at least in six RTAs. The exceptions in this regard seem to be IGAD and ECCAS. For 

example, in SADC, the trade creation effect is positive and significant in all the nine agrifood 

commodities after 2006 but it was only significant in 7 out of nine before 2006; and almost in all 

cases, the trade creation coefficients are larger in the former than the later.  

 

Similarly, after 2006, additional positive and significant trade creation effect is seen in 5 and 4 

individual agrifood commodities in EAC and ECOWAS respectively. These additional trade creation 

effects are not followed by loss of trade creation in other commodities. Similar trade creation effects 

are also observed in COMESA (in four commodities), CENSAD (in four commodities) and in AMU 

(in two commodities). In the case of IGAD and ECCAS, however, trade creation is negative and 

significant for large number of commodities after 2006 than before 2006 implying loss of trade 

creation. 

 

Trade creations may come at the expense of trade diversion. Table 8 compares trade diversion for the 

period 1998-2006 and 2007-2010 for each of the nine selected agrifood commodities. Results on table 

8 indicate higher or more trade diversion for some commodities but less trade diversion or more 

openness for others. The trend, however, is clearly reflected when one looks at the trade diversion 

effect for all the agrifood commodities (regression 10). It seems that there is more openness of 

African RTAs to the rest of the world for the period after 2006 than before. The only slight exception 

in this regard is SADC. Even in SADC, the trade diversion coefficient for the period after 2006 is 

positive but statistically insignificant. When this is compared to the positive and statistically 

significant coefficient for the period before 2006, the level of openness of the SADC economy to the 

rest of the world has come down.  

 

Net effect: 

Table 9 compares net trade creation effects for the period before 2006 and after 2006. The net effect is 

positive trade creation effect for all RTAs in post 2006 except IGAD where the net trade creation 

effect is negative. Comparing the net trade creation effect of the two periods, net trade creation effect 

is higher in the period post 2006 than before in six RTAs. Net trade creation effect deteriorated only 

in IGAD and ECCAS. In the case of the former, net trade creation effect moves from zero to negative 

and that of the later, the net trade creation effect remained positive but has declined in magnitude.    

 

Table 9: Comparison of net trade creation effect before and after 2006 

  

2007 – 2010 1998 - 2006 

Trade 
Creation 

Trade 
Diversion  Net Effect Trade Creation 

Trade 
Diversion  

Net 
Effect 

AMU 1.986
**

 0.931
***

 2.917 1.047 0.541
*
 0.541 

CENSAD -0.909
***

 0.933
***

 0.024 -1.223
***

 -0.194 -1.223 

COMESA 1.804
***

 0.868
***

 2.672 0.427
***

 0.238
***

 0.665 

ECCAS -0.0821 0.878
***

 0.878 5.077
***

 0.379 5.077 

ECOWAS 3.451
***

 1.147
***

 4.598 -0.0746 -0.0598 0 

EAC -0.187 0.954
**

 0.954 -5.328
***

 -0.783
*
 -6.111 

IGAD -1.471
*
 0.163 -1.471 -0.187 -0.255 0 

SADC 5.136
***

 0.314 5.316 0.197
***

 0.404
***

 0.601 
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4.3. Implications to food security 

 

The analysis in previous sections demonstrates that regional integration of the selected agrifood 

markets in Africa is partial. For some of the selected agrifood commodities, trade creation effect is 

positive and significant and for others not. Similarly, trade diversion is negative and significant for 

some commodities and for others it is positive and statistically significant implying higher level of 

openness of the African trading blocs to outside members. Looking at the net effect for the total 

agrifood commodities, net trade creation has been seen in four trading blocs and net trade diversion in 

three trading blocs. In one trading bloc, the net trade creation is zero.   

  

What does this mean for regional food security and sustainable agricultural development? This 

implies that the regional integration has not led to substantial allocation effects and the expected 

decrease in food prices caused by efficiency gains. Hence, the direct effect of African RTAs on food 

security, although different among trading blocs, seems to have been small. Although accumulation 

effects can have a potentially much larger and positive effect on improving food security by 

stimulating agricultural development and poverty reduction due to its dynamic nature, taking into 

account that allocation effects have been small, it seems likely accumulation effects have also been 

limited.  

 

This does not mean that more and better regional integration does not offer important opportunities to 

improve food security in Africa. The above results also partly support this at least for some of the 

RTAs. As shown in table 1, intra-regional agriculture and food trade in Africa is relatively low in 

comparison with intra-regional agricultural trade in other regions. This means there is sufficient scope 

for expansion.  

 

It appears that not high tariff barriers but the poor condition of soft and hard infrastructure in Africa 

forms the main bottleneck for regional integration. For example, considering distance measured by air 

distance between capital cities of trading partners as proxy for transportation costs associated with 

trade, table 3 confirms that it is one of the major determining factors for trade. The variable enters 

with a negative sign and is statistically significant at 1% with a coefficient greater than one for all 

agrifood commodities.  Hence, for regional trade to contribute to greater food security there is a need 

for African countries to invest in the upgrading of regional (rural) road networks and address 

deficiencies in custom procedures. 

 

Given the state of the African agriculture, the successful implementation of an undertaking like the 

CAADP remains the most important contributor to enhanced regional integration and intra-African 

trade. Two pillars of CAADP are particularly important in enhancing regional trade - Pillar 2 of 

CAADP which aims at improving rural infrastructure and market access both at the national and 

regional level and pillar 4 that aims to improve agricultural research, technology dissemination and 

adoption. Finally, the plan to create African Common Market for Agricultural Products (CMAP) 

offers prospects to enhance food security by increasing the size of markets and reap economies of 

scale. There is a task for the AU to play a more active role in the realisation of a CMAP as progress 

has been limited since the idea emerged in 2001.   
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5. CONCLUSION 
Agriculture continues to dominate the economies of most African countries and is an important 

vehicle for economic growth. The sector continues to produce the bulk of food consumed in Africa, 

employs a significant proportion of the labour force and accounts for significant proportion of exports 

and GDP in many countries. Despite the importance of agriculture in their economies, trade in 

agricultural products amongst the African countries remains at a relatively low level. It is increasingly 

being recognized that African food and agricultural markets are extremely fragmented along sub-

region, national and even sub-national levels, resulting in segmented markets of sub-optimal size 

which hinder the profitability of sizeable private investment in the different stages of the commodity 

chain.  

 

The problems of food security and sustainable agricultural development have been at the forefront of 

the debate on Africa‘s development since the Lagos plan of Action in 1963 and the Abuja Treaty of 

1991. In the December 2006 AU/NEPAD summit on Food Security in Africa, a practical solution to 

this problem evolved. Few strategic commodities, that represent important weight in African food 

basket, weigh significantly in the trade balance in the region and have considerable unexploited 

production potential, were identified and decided to move market integration beyond the current pace 

of reform to create a free trade zone at the continent level.  

 

The objective of this research is to evaluate the trade creation effects on the selected agricultural 

products. It addressed the fundamental question of what effect RTAs in Africa have had on trade of 

the selected agricultural products, and what is the implication of this on food security. To answer this 

question, we developed an extended gravity model to estimate the magnitude of trade creation and 

trade diversion across 9 individual agrifood commodities and for 8 RTAs. To address issues of how to 

handle zero trade values among pairs of countries, and hetroskedasticity problem which is common in 

trade data, we used PPML method.  

 

The results indicate that RTAs in Africa have mixed effects on trade creation on the nine agrifood 

commodities.  Looking at commodity-specific effects of African RTAs, we observe that the highest 

trade creation effect is shown in SADC with a positive and significant trade creation effects in 7 out 

of nine agrifood commodities, followed by EAC and COMESA with positive and significant trade 

creation effect on 5 out of nine commodities each, IGAD in 4 out of 9, ECOWAS in 3 out of 9 and the 

least being in AMU, ECCAS and CENSAD with positive and significant trade creation effects in 2 

out of 9 commodities each for AMU and ECCAS and in only one commodity for CENSAD. 

 

Similarly, trade diversion occurred for some of the agrifood commodities in the African RTAs the 

exception being SADC. In SADC trade creation for each of the individual commodities considered 

did not come at the expense of diverting trade from non-member states to member states. Rather, the 

level of openness to non-member states has increased with more imports into SADC from outside 

member states in six of the nine agrifood commodities.  

 

Trade diversion occurred in four out of nine commodities for EAC and ECCAS; in three out of nine 

commodities in IGAD, ECOWAS, COMESA and AMU; and in one case for CENSAD. For all RTAs 

where trade diversion occurred, the loss in diversion is not fully offset by gain in creation except for 

COMESA. In COMESA, the trade diversion effects shown on three cases are more than offset by 

trade creation in the same commodities.  
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Although the welfare effects are ambiguous when trade creation and trade diversion effects occur, 

comparison of trade creation and trade diversion for total agricultural commodities reveal that in four 

of the 8 African RTAs, trade creation far outweighs trade diversion leading to net trade creation 

effects and hence welfare gain. But in three RTAs, trade diversion exceeds trade creation leading to a 

net trade diversion and hence welfare loss. Only in one case, trade creation is similar to trade 

diversion and hence difficult to tell the welfare effect.  

 

Are regional trade agreements in Africa building blocks or stumbling blocks in the market integration 

of agricultural products in Africa? What is the implication of this on food security and sustainable 

agricultural development? 

 

Our extended gravity model results suggest that a majority of African regional trade agreements 

especially agreements like SADC are effective avenues to promote common market for agricultural 

products in Africa. Furthermore, for a significant number of individual agrifood commodities, 

regional trade agreements in Africa have increased openness to non-members‘ trade while increasing 

trade among themselves to some extent. This in particular is clearly seen for the period post 2006. 

Thus, RTAs in Africa are an attractive means to speed up the move towards common market for 

agricultural products in the continent. This will have positive implications for food security and 

sustainable agricultural development on the continent.  
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Abstract            

There is growing interest in strategies to improve traditional small ruminant animal production 

systems in Ghana. The study applied Negative Binomial (NB) and Multinomial Logit (MNL) 

models to survey data from a sample of 300 farm households, to investigate the effect of 

socioeconomic variables, and policy and institutional factors influencing small ruminant animal 

(i.e., sheep and goats) production decisions. The NB regression results indicate that economic 

variables (i.e., non-farm income), demographic factors (i.e., age, and household size), and 

institutional variables (i.e., access to formal savings, and extension services) are significant 

determinants of small ruminant production intensity (measured in terms of herd size). A MNL 

analysis indicates that agro-ecological zone, risk attitude, and income from small ruminant 

production are significant determinants of the likelihood that households‘ will raise particular 

small ruminant species (i.e., sheep, goat or both). The study confirms the importance of small 

ruminants as a livelihood savings mechanism (insurance) in subsistent households. In devising 

strategies (to choose households) to improve traditional small ruminant production, livestock 

technical programs must recognize important socioeconomic characteristics of the households. In 

addition, such programs must be supported through improved extension education to train 

farmers on best animal husbandry practices. 

Key words: Poisson regression model; logit models, small ruminant production, Ghana 

JEL Classification Codes: Q12, C25, Q10 

1. INTRODUCTION  
Livestock production is important in subsistent agricultural systems in sub-Saharan Africa (Husseini 

et al., 2011; Wilson, 1991; World Bank, 1992). Since the 1930s, various government initiatives have 

promoted livestock production in the subsistent farming systems in Ghana (Karbo et al., 1999), and 

have been a major part of a comprehensive strategy for food self-sufficiency (Adam et al., 2010; Baah 

et al., 2012), and overall household livelihood sustenance. Official government production and other 

program support and initiatives (including technological innovations, program funding, and extension 

and other support services) have traditionally placed emphasis and priority on the large ruminant 

subgroup (e.g., cattle), and less so on small ruminants such as sheep and goats (Panin and Mahabile 

1997).  
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The distribution of cattle production in northern Ghana, which is the dominant cattle production 

region in the country, is extremely skewed, with 40% of low income households without any cattle 

(Blench and Dendo, 2006). In contrast, sheep and goat producers are widely distributed across 

northern Ghana, with most rural households raising one or more of such small ruminant species 

(Adam and Boateng, 2012; Oppong-Anane, 2011). In addition, unique characteristics of sheep and 

goats, such as drought tolerance, low capital and other input requirements, efficient use of low quality 

forage, high prolificacy, and short gestation periods (Lebbie, 2004; Peacock, 2005), make such small 

ruminants more important and suited to resource-constrained arid farming regions with predominantly 

low income farm households, compared with large ruminant livestock (Lebbie, 2004). 

 

Compared with large ruminants, sheep and goats production also have potential as a major source of 

income for subsistent farmers (Lebbie, 2004; Oluwatayo and Oluwatayo, 2012; Peacock, 2005), 

especially women farmers (Okali and Sumberg, 1984), and contribute to food (including nutrition) 

security among farm and rural households, as well as urban residents (Baah et al., 2012). Subsistent 

farmers commonly manage sheep and goats as a strategy for diversifying production, and for reducing 

market and climatic risk associated with crop production (Asafu-Adjei and Dantankwa, 2001; World 

Bank, 1992). In addition, both rural and urban economies can gain from employment opportunities 

arising from small ruminant production (Baah et al., 2012; Thys et al., 2005), and from the savings 

and insurance (security) functions of such animals (Bosman et al., 1996; Slingerland, 2000). 

 

Although small ruminant production is important in Ghana, the production potential is limited (Baah, 

1994), by a variety of factors (Turkson and Naandam, 2006). In addition, there is a deficit in local 

production especially during the past decade to meet national consumption requirements (Asuming-

Brempong and Nyantang, 2003; FAO, 2012a). Adam et al. (2010) noted that Ghana has the potential 

to meet the small ruminant meat needs of the country as a whole from domestic production.  

 

As with other sub-Saharan Africa countries (e.g., Ayalew et al., 2003; Udo et al., 2011; van Rooyen, 

and Tui, 2009), several small ruminant sector projects have been promoted to improve domestic 

production in Ghana. Some of the projects for Ghana, including the National Livestock Sector Project 

(1993 to 1999) and the Livestock Development Project (2003 to 2009) focused on improving 

subsistent small ruminant production systems and consumption (Ministry of Food and Agriculture, 

2009; Oppong-Anane, 2011), as well as helping to diversify rural household incomes (Adam et al., 

2010). However, the impact of these initiatives on the traditional livestock production system has 

been limited (Ministry of Food and Agriculture, 2009). A major reason for the limited success of most 

livestock sector government initiatives is because such agricultural programs often do not reflect the 

production objectives and livelihood needs of local subsistent farmers (Bosman, 1995; Dossa et al., 

2007; Udo et al., 2011). The small ruminant agriculture knowledge gap in Ghana centres on a better 

understanding of factors that influence subsistent farmers‘ decisions to manage such small livestock 

(Duku et al. 2012; Ibrahim 1998; Udo et al., 2011). Studies for other countries (e.g., Dossa et al., 

2008; Fakoya and Olurntoba, 2009; Mahanjana and Cronje, 2000; Verbeek et al., 2007), suggest that 

subsistent farmers‘ production objectives and household livelihood needs associated with managing 

sheep or goats are influenced by social and economic factors, as well as policy and institutional 

variables (Ayalew et al., 2013; Mucuthi,1992; Verbeek et al. 2007).  

 

Within the small ruminants‘ subgroup, there are also important species differences. For example, as in 

the rest of the West African sub-region, the total population and spatial distribution of goats are 

substantially higher than that of sheep (Dossa et al., 2008; FAO, 2012a; Wilson, 1991). Similarly, 

domestic goat meat production in Ghana is greater than sheep (Ministry of Food and Agriculture, 
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2010; Oppong-Anane, 2011), partly because of differences in preferences in ruminant type among 

farmers (Turkson and Naandam, 2006). Yet, to date, there is no comprehensive analysis of the 

economic and ownership decision choices and considerations of such small ruminants that explicitly 

accounts for specie type (i.e., sheep alone, goats alone, versus sheep and goats together). Such 

technical knowledge is important for customizing and developing local farmer-relevant agricultural 

production, and extension support programs. Understanding the household small ruminant ownership 

and related decision considerations is important in livestock production improvement strategies 

(Dossa et al., 2008). An understanding of such factors can also help in evaluating intervention 

strategies for less productive farmers (Adam et al., 2010; Dossa et al., 2008). 

 

The purpose of this study was to investigate what factors influence small ruminant animal production 

decisions in northern Ghana. A first objective was to investigate important determinants of factors that 

affect goat and sheep production intensity (measured in terms of count of the number of animals 

raised). In addition, the study investigated factors influencing the probability of raising sheep alone, or 

goats alone or both sheep and goats. Information on households‘ decision to raise sheep or goats 

provides important insights for policy analysts and agricultural administrators seeking to develop 

specific interventions for subsistent small ruminant farmers. 

2. RELATED STUDIES AND RESEARCH HYPOTHESES 
In general, farm household production and livelihood decision choices are strongly influenced by 

socio-economic and demographic variables (Barrett and Reardon, 2000; Ellis, 1998; Ellis and Mdoe, 

2003; Feldstein, 1987), as well as institutional or policy and technological factors (Barrett et al., 2001; 

Binswanger and Rosenzweig, 1986; Ellis, 1998; Reardon, 1997). Some studies have investigated such 

issues for crop production (e.g., Abdulai and CroRelees, 2001; Udoh and Kormawa, 2009) and, to a 

lesser extent, large ruminant production (e.g., Barry, 2005; Thys et al., 2005). However, the factors 

which influence subsistent farmers‘ decisions to manage important small ruminant livestock, 

especially sheep and goats, are not clearly understood (Duku et al., 2011; Verbeek et al., 2007). The 

dearth of knowledge is particularly critical for limited-resource regions such as northern Ghana 

(Turkson and Naandam, 2006). 

 

Limited studies for small ruminant  production systems for other countries suggest that, in general, the 

factors  can be grouped into: i) general economic status factors (e.g., cultivated farmland size, and 

non-farm income level); ii) demographic variables (e.g., age, gender, education, and household size); 

and iii) sociological and cultural factors (e.g., faith and religious belief, and ethnic-related attributes) 

(Dossa et al., 2008; Duku et al., 2011; Ellis, 1998; Fakoya and Oloruntoba 2009; Mucuthi et al., 1992; 

Verbeek et al., 2007).  Important policy and institutional factors include access to credit from formal 

financial institutions, savings in formal financial institutions, and access to extension services (Dossa 

et al., 2008; Oluwatayo and Oluwatayo, 2012).  

 

Interactions among some of the economic, demographic, social and cultural factors also tend to 

influence farm households‘ decisions to adopt different farming and livelihood strategies (Ellis, 

1998). For instance, social prohibition on areas of activities for rural women to a large extend 

differentiate livelihood strategies available to women compared with men (Davis and Hossain, 1997). 

Besides the various economic, social and cultural factors, bio-physical characteristics of the farming 

systems, such as availability of livestock feed and water resources, and agro-ecological factors are 

also important (Salem and Smith, 2008). Details of the effects of selected factors that influence small 

ruminant livestock ownership and management are discussed below. 
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Cultivated farmland size: The ownership status and size of cultivated cropland are important 

determinants of sheep and goats production (Turner and Leonard, 2004). There are contrasting 

findings on the effect of farmland size on small ruminant production. Several analysts reported that 

land ownership or access to farmland negatively affect farm household decisions to manage livestock 

(Appleton, 1996; Oluwatayo and Oluwatayo, 2012). Part of the reason for this finding is that landless 

households with limited farmland are often constrained by available land for crop production (Baden 

et al., 1994), and are more likely to diversify into non crop farming, including managing livestock 

species that require little farmland use (Dossa et al., 2008), and nonfarm economic activities (Barrett 

and Reardon, 2000; Ellis, 1998). In many developing countries, rural households tend to be poor, with 

little or no arable land, and typically subsist on common property communal lands (Turner and 

Leonard, 2004). Such households tend to raise small (as opposed to large) ruminant animals, under 

free or extensive grazing systems, as a primary or supplementary income source (Mucuthi et al., 1992; 

Seno and Shaw, 2011). In a study for Tanzania, Meertens et al. (1996) reported that where communal 

land for livestock grazing was unavailable or limited due to high population pressures and land 

diversion to crop production, farm households with little or no arable land were less likely to invest in 

goat production because such farmers often do not have alternative feed options to raise the stock. 

 

However, Ellis and Bahiigwa (2001) reported a positive relationship between available cropland 

cultivated by Ugandan households and their decisions to manage ruminant livestock such as cattle and 

goats. Access to farmland positively influenced the likelihood of raising livestock because residue 

from crops produced served as an important source of feed for the farm animals (Ellis and Mdoe, 

2003). In contrast to the conclusions from the studies reported above, Dossa et al. (2008) found no 

relationship between size of farmland cultivated and households‘ participation in small ruminant 

production. Mucuthi et al. (1992) also reported that other factors besides size of farmland managed 

tend to influence household‘s decision to manage sheep or goats in Kenya. 

 

In summary, studies on the effect of agricultural land on household decision to manage sheep or goats 

are mixed. It is hypothesised that:  

Hypothesis 1: The probability and production intensity of managing sheep and goat decreases with 

size of farmland area available to farm households, ceteris paribus. 

Non-Farm Income: Non-farm income generally refers to income from non-agricultural activities, 

including non-farm rural wage employment, non-farm self-employment, and earnings outside 

agriculture (Ellis, 1998; Reardon, 1997). Various studies for rural regions in sub-Saharan Africa 

suggest a positive relationship between non-farm income and households‘ decision to raise livestock 

(Barrett et al., 2001; Duku et al., 2011; Mucuthi, 1992; Thys et al., 2005). Farm households who are 

employed in the non-farm sector earn cash income that can be used to finance investments in crop and 

livestock production. Barret et al. (2001), for example, reported that participation in non-farm 

economic activities was positively correlated with household income and (livestock) wealth 

accumulation in sub-Saharan rural Africa. 

 

Other studies noted that because livestock production is a labor-intensive year-round activity, 

households which are sustained by non-farm employment are less likely to engage in livestock 

production (Dossa et al., 2008; Ndamukong et al., 1989; Okali and Sumberg, 1994). The high risk 

associated with agricultural production linked to animal disease incidence and crop failure (Harder et 

al., 2004), also serves as a disincentive for households that are sustained by non-farm sources of 

employment (Mucuthi et al., 1992; Reardon, 1997). Insights on small ruminant production in the 

transitional zone in Ghana suggest that economic status of households, as opposed to non-farm 
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income size per se, influences small ruminant production decisions (Duku et al 2011). Duku et al. 

(2011) reported a positive relationship between households with low economic status and small 

ruminant production in the transitional zone of Ghana. Based on the above review of the effect of 

non-farm income on small ruminant production decisions, it is hypothesised that: 

 

Hypothesis 2: The probability and production intensity of farmers‘ decision to raise small ruminants 

increases with size of non-farm income of farm households, ceteris paribus. 

Age: In a multi-country study for sub-Saharan Africa, Ellis (1998) reported that younger household-

heads who are more innovative and better educated tend to leave farming and engage in rural non-

farm wage employment or migrate to urban locations for non-farm employment. Thus, older rural 

household-heads, especially those with little or none on-farm employment opportunities tend to 

remain in rural and agricultural regions to undertake crop and livestock production (Dossa et al., 

2008).  

 

Kunene and Fossey (2007) found that older individuals in rural sub-Sahara Africa tend to raise large 

numbers of small ruminants, compared with younger household-heads because such older farmers 

tend to have higher household sizes (i.e., children and women) to shepherd and manage the small 

ruminant stock. Asafu-Adjei and Dantankwa (2001) also reported that the daily tasks associated with 

raising small ruminants in northern Ghana tend to be under the care of older household members 

because such members are less inclined to migrate to distant locations for alternative employment 

outside agriculture. In a recent study of the profile of small ruminant farmers in urban Ghanaian 

communities, Baah et al. (2012) reported that the majority of such small ruminant owners were older 

household-heads. Mahabile et al. (2005) also found that older household-heads, along with a large 

household size, frequently managed livestock in Bostwana. In a similar study for northern Benin, 

Dossa et al. (2008) reported that older household-heads were more willing to acquire and raise small 

ruminants than younger household-heads. It is hypothesised that: 

 

Hypothesis 3: The probability and production intensity of farmers‘ decision to manage sheep and 

goats increases with age of farm household-head, ceteris paribus. 

Gender: A large body of literature for various rural regions across Africa conclude that women are 

more likely to raise (and own) small ruminants than men (Curry, 1996; Devendra and Chantalakhana, 

2002; Duku et al., 2011; Duku et al., 2012; Lebbie, 2004). Unlike their adult male counterparts, 

women are typically not custodians of lineage lands (Adolwine and Dudima, 2010; Apusigah, 2009). 

Thus, such women are often constrained by farmland-use rights (Awumbila, 2007; Baden et al., 

1994). In general, women also tend to have limited non-farm employment opportunities, compared 

with men (Awumbila, 2007; Curry, 1996; Simth et al., 2001). Women‘s constraints on lineage land 

use further limit use of such family land as collateral to secure credit in the formal financial market 

sector (Baden et al., 1994; Chen et al., 1999; Dossa et al., 2008; Lebbie, 2004). The various 

constraints rural African women face tend to force them to consider less male-dominated livelihood 

survival options (Apusigah, 2009), including diversifying into small ruminant  livestock (i.e., sheep 

and goats) and poultry (Oladele and Monkhei, 2008). Women also tend to have a distinct advantage 

over men in raising their own sheep and goats because such animals are commonly managed near 

homesteads, and can be fed with kitchen waste and other similar by-products (Okali and Sumberg, 

1994).  It is hypothesised that: 

 

Hypothesis 4: The probability and production intensity of managing sheep and goats is higher for 

women than men, ceteris paribus.  
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Education: Livestock production in most parts of Africa is undergoing scientific and technological 

transformation (e.g., using new and improved breeds), and requires the collection and processing of 

new technical information (Marinda et al. 2006). Thus, producers with relevant technical education in 

agriculture tend to adopt more innovative practices than their counterparts with little or no education 

(Adam et al., 2010; Legesse et al., 2013; Alene and Manyong, 2007). Thus, higher (technical) 

education influences household decisions to raise (and own) sheep and goats (Asfaw and Adamassie, 

2004).  

 

In agricultural household modeling, (general) education is sometimes evaluated as a proxy for human 

capital (Pender and Gebremedhin, 2006). Studies for sub-Saharan Africa suggest a positive 

relationship between a farmer‘s educational background and ownership of livestock (Alene and 

Manyong, 2007; Fakoya and Oloruntoba, 2009; Oluwatayo and Oluwatayo, 2012). Pender and 

Gebremedhin (2006) reported that higher formal education, jointly with higher income, influences 

livestock ownership. Similarly, Ampire and Rothschild (2010) observed that higher general education 

and technical training in livestock husbandry help farm households to realize the profit potential of 

livestock production, and therefore, are more likely to raise such animals as a business. In contrast to 

the above findings, Dossa et al. (2008) found little or no relationship between education and small 

ruminant ownership in Southern Benin. Based on the above literature, it is hypothesised that: 

 

Hypothesis 5: The probability and production intensity of farmers‘ decision to raise small ruminants 

increases with level of education of household-heads, ceteris paribus. 

Household Size: In regions in sub-Saharan Africa with limited mechanized agricultural systems, a 

large number of individuals in households is often an important source of available labour for both 

on-farm and household work (Duku et al., 2011). Various studies have reported a significant positive 

relationship between household size and small ruminant ownership (Duku et al., 2011; Fakoya and 

Oloruntoba, 2009; Oluwatayo and Oluwatayo, 2012). Duku et al. (2011), for example, reported that 

the number of active adults and children in households in the transitional agro-ecological zone of 

Ghana increased the farm households‘ likelihood of raising/owning sheep or goats.  

 

Udry (1995) reported that households with higher number of individuals have a higher tendency to 

raise/own livestock because such households tend to have adequate labor for tasks such as herding, 

watering, and gathering supplementary livestock feed. Similarly, Verbeek et al. (2007) noted that the 

likelihood of livestock ownership is higher for households‘ with higher dependency ratio (defined as 

number of individuals in the household per small ruminant stock). It is hypothesised that:   

 

Hypothesis 6: The probability of managing sheep and goats, and production intensity are higher for 

households with higher number of family members, ceteris paribus. 

Access to Formal Financial Market: In rural African communities, access to formal credit and 

agribusiness insurance tend to be poor (Barrett and Reardon, 2000; Binswanger and Rosenzweig, 

1986; Ellis, 1998; Slingerland, 2000). Consequently, rural households or individuals are forced to 

explore alternative financing options outside financial markets that reduce unforeseen consumption 

variability brought by income variability (Barrett and Reardon, 2000). Under such circumstances, 

rural households‘ income diversification emphasizes liquid asset accumulation through livestock 

production (Evans and Ngau, 1991). Sheep and goats serve as an important source of finance and 

private insurance, as they can be sold very readily, and the proceeds used to smoothen cash 

fluctuations (Bosman, 1995; Slingerland, 2000). In rural regions, small ruminant livestock also serves 

as a medium-term cash reserve (Devendra and Chantalakhana, 2002; Lebbie, 2004). Thus, rural and 

agrarian households with limited formal credit invest in such animals because they can be sold at any 
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time to purchase farm inputs or expand cultivable farmlands (Bosman, 1995; Dossa et al., 2008; Duku 

et al., 2012). In locations where formal savings institution exists, subsistent farmers sometimes prefer 

to use livestock as a form of savings and finance due to high bank transaction costs, and low rate of 

return on bank savings and investments (Binswanger and Rosenzweig, 1986; Slingerland, 2000). It is 

hypothesised that:  

 

Hypothesis 7: The probability and production intensity of farmers‘ decision to own and raise sheep or 

goats is higher for farm households with little or no access to credit and savings from formal financial 

institutions, ceteris paribus.  

Access to Extension Service: In a developing economy, such as Ghana, an important element of 

extension service relates to provision of veterinary and livestock health management services 

(Mucuthi et al., 1992). Various studies for developing countries suggest a positive correlation between 

household-heads‘ access to extension services (on one hand), and ownership of livestock and adoption 

of livestock production innovations (Adam et al., 2010; Kalinda et al., 2012). Morton and 

Matthewman (1996) noted that most rural farm households lack technical skills in livestock health 

management. Thus, availability or access to extension services can motivate and strengthen livestock 

production. Access to extension programs by farm households can also help improve farmers‘ 

knowledge in using feed resources and management of animal diseases. Kalinda et al. (2012) found a 

positive relationship between farmers‘ access to extension information and services, and ownership of 

livestock.  

 

Hypothesis 8: The probability of managing sheep and goats, and production intensity is higher for 

households with access to extension services, ceteris paribus. 

3. RESEARCH METHODS 
Study Area  

The study was conducted in three administrative regions of northern Ghana, namely, Northern Region 

(NR), Upper West Region (UWR) and Upper East Region (UER). The three (3) parts are selected 

based on differences in agro-ecology and potential for livestock resources. The entirety of NR is 

Guinea savannah while both UWR and UER are found in Sudan savannah agro-ecological zone 

(Quansah et al., 2009). NR is ranked first in terms of livestock resources before UWR and Lastly 

UER (Karbo & Agyare, 1997). Northern Ghana covers 64% (149, 800 km-2) of land mass in Ghana 

(238,539 km-2). The area is at latitude 80 -110
o
 N and longitude 00-30

o
 W (Blench, 2006; Tsibey et 

al., 2003). Principal food crops cultivated include millet, maize, yam, guinea corn, sorghum and 

cassava. Others include rice, groundnuts and cowpea. Livestock (cattle, sheep, goats, and pigs) 

including poultry are also predominant, and such animals serve as risk coping strategies during the 

long dry seasons (Quaye, 2008).  

Research Design and Data Collection  

Both quantitative and qualitative research methods were used for data collection. Using the two 

research techniques improve on data reliability and authenticity (DeVaus, 1996). A survey 

questionnaire was pre-tested and used to collect primary data. Such data were checked for consistency 

during focus group discussions to examine farm household‘s farming experience and perceptions in 

small ruminant production. Specific information collected include typical demographic 

characteristics, social and cultural attributes, farm-related data (such as land ownership and size, 

production system, ownership of small ruminants and other livestock assets), participation in non-

farm activities and formal savings opportunities, and access to credit. In addition, reasons for 
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managing sheep and goat, perceptions about economic and non-economic benefits and risks 

associated with raising sheep and goat were also collected. More so, secondary data was obtained 

from various sources, including unpublished databases and information from Ministry of Food and 

Agriculture offices, district assemblies and internet sources to support the primary data. 

 

Sampling Procedure 

Multi-stage sampling procedure was adopted to gather data from respondents (William & Bousmaha, 

2001). In the beginning, three (3) districts from each region were selected based on accessibility and 

proximity to conduct the survey. At the second stage, a simple random method was used to select two 

(2) communities under each district from the three regions. Selection of farm households for the 

survey was at the third stage. Respective local district assemblies and agricultural offices provided a 

list of farm households for selection. In each selected community, a simple random approach was 

applied to choose a total of 300 farm households for the study. Of these households, 249 farmers 

raised at least a goat or sheep livestock animal. For NR, 174 (of which 143 raise at least a sheep or 

goat), UWR, 72 (at least 61 own a sheep or goat) and additional 54 (i.e., 45 rear a sheep or a goat) 

farm households from UER were also selected.  

4. THEORETICAL MODEL  
Random Utility Maximization 

The theoretical basis for investigating the choice behavior of farm households is consistent with 

random utility (RU) maximization (Greene, 2003; Lancaster, 1966). The RU model is premised on a 

basic assumption that when economic agents (e.g., households) are faced with a choice (between two 

or more goods or services, or production opportunities), they tend to choose one option over the 

other(s) (Greene, 2003). The economic agent chooses the alternative for which the perceived utility 

(net benefit or well-being) is higher than other available options. Although the utility of farm 

households is not directly observed, their actions are observed through the choices they make. 

Suppose that    and    represent a household‘s utility for two alternatives, denoted by    and   , 

respectively. The corresponding random linear utility model may be specified as:  

     
       and      

                          (1) 

where    and    denote perceived utilities associated with participation in alternative ( j ) and 

alternative (k), respectively;    represents the vector of explanatory variables that influence the 

desirability of the alternative,           are regression parameters to be estimated; and             are 

disturbance terms (or unobserved effects) assumed to be independently and identically distributed 

(Maddala, 2001). The random utility modeling framework has been applied to various studies 

involving dichotomous choice or participation decision considerations (e.g., Dossa et al., 2008; Duku 

et al., 2011). 

Empirical Model Specification 

In this study, there were two separate research issues facing decision makers: i) size of livestock herd, 

and (ii) a discrete choice problem about raising sheep alone, goats alone, or both sheep and goats. 

Consideration of a limited set of positive values of discrete count outcomes in small ruminant 

production (as opposed to categorical variable outcomes on stock owner versus non-owner) is 

important and relevant because almost every farm households in northern Ghana raise a few sheep or 

goats (Adam and Boateng, 2012; Amankwah et al., 2012; Quaye, 2008). Count data models such as 

Poisson regression and negative binomial (NB) models are appropriate (Greene 2003; Greene 2008; 

Maddala, 2006), and commonly used in such applications (Famoye, 1993; Famoye et al., 2004; 
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Hellerstein and Mendelsohn, 1993). On the other hand, the multinomial logistic regression technique 

was used to model and analyze the discrete choice about the likelihood of livestock type raised. 

Count Data Models: Poisson and Negative Binomial Regression  

 

The probability of choosing K activities given n independent trials is represented by the binomial 

distribution (Dusen, 2000): 

      *
 
 
+                    (2) 

where *
 
 
+  

  

        
   and p is the probability of choosing k activities. 

The random utility modeling of a repetition of a series of binomial choices asymptotically converges 

to a Poisson distribution as n becomes large and p becomes small (Hellerstein and Mendelsohn, 

1993): 

      *
 
 
+            

     

  
                   (3) 

where   
 

 
      is the mean of the distribution, (e.g., mean sheep or goats herd size managed per 

farm household). The above model can be used to determine the probability that a household chooses 

sheep or goat herd size k given a parameter , the sample mean. 

 

Standard Poisson and Negative Binomial Regression Models 

The standard Poisson regression (PR) model associated with the Poisson distribution in equation (2) is  

a nonlinear regression model (Winkelmann and Zimmermann, 1995), which links the effect of various 

explanatory variables Xi (i.e., socio-economic, and policy and institutional factors) on a scalar 

dependent variable Yi. Yi is a random variable that takes on non-negative values (i=0, 1, 2, 3…..n), 

where n represents number of observations. If Yi follows a Poisson distribution as in equation (2), the 

probability density function for the Poisson regression is represented as: 

         
      

  

   
                                 (4) 

where the mean parameter is a function of the regressors Xi, which is the ith row of covariate matrix, 

and a parameter vector,                       are unknown K-dimensional vector of 

regression parameters. 

For the PR model in equation (10), the mean and the variance of the scalar dependent variable Yi are 

equal, which Famoye et al. (2004) refers to as equi-dispersion ( ): 

                                         (5) 

Famoye et al. (2004) noted that equi-dispersion of the mean and variance is unattainable in real 

sample data situations. Given that in real sample data the variance is normally greater than the mean, 

the standard Poisson model will result in regression estimates that are consistent but inefficient, 

thereby resulting in invalid inferences based on the estimated standard errors (Famoye et al., 2004). In 

such situations, the PR model is not appropriate and the Negative Binomial Regression (NB) model is 

preferred (Winkelmann and Zimmermann, 1995). 

 

Suppose    is a count data response variable that is described by a binomial probability distribution. 

For the small ruminant production decision, the response variable     , 

(                     is defined as the number of sheep or goats managed by a household. 

The probability function of    is given by (Winkelmann and Zimmermann, 1995):  

           
         

             
*

   

      
+
   

(
 

     
)
 

                 (6) 

where                 and                   , with    as       dimensional vector of 

covariates, including socio-economic and institutional variables influencing sheep or goats production 
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decisions. Socio-economic factors considered in this study include cultivated farmland size, non-farm 

income, sex, age, education, and household size. Important institutional factors included access to 

formal credit, participation in formal savings in a bank, and access to extension services. On the other 

hand,      represents the gamma function,     and     . The mean and variance of    is given as:  

             ,                   
   

              (7) 

The NB model in equation (6) represents a generalization of the standard PR model in equation (10) 

given that   is                   . When the dispersion parameter   = 0, the probability 

function specified in equation (6) reduces to the Poisson regression model represented in equation (4). 

When    , the NB model assumes a count data specification with under-dispersion. Both   and the 

regression coefficients are commonly estimated using maximum likelihood methods (Famoye et al., 

2004).  

Test of Goodness Fit and Parameter Dispersion 

The log-likelihood statistic is commonly used to assess the goodness-of-fit of Poisson regression 

models. A model with high log-likelihood statistics preferred. The choice between the NB and PR 

models is commonly based on a test of dispersion parameter ( ) (Famoye et al., 2004):  

  :    = 0 and       ≠ 0                                                                                                         (8)  

Rejection of the null hypothesis (  ) implies the NB model is preferred over the PR model. Famoye 

et al. (2004) recommended two alternatives for testing the hypotheses in equation (8). One option is to 

consider the asymptotically normal Wald type t statistic, defined as the ratio of the estimate of   to its 

standard error. The second option involves use of the likelihood ratio test statistic, based on an 

approximation of the chi-square distribution with one degree of freedom, when the null hypothesis is 

not rejected (8). 

Multinomial Logit Model 

In this study, the MNL regression method was used to determine factors which influence farmers‘ 

discrete choice of raising goats alone, sheep alone, or both sheep and goats. Among the 249 

respondents who reported raising sheep or goats, 38% raised goats alone, 13% raised sheep alone, and 

49% raised both sheep and goats. Thus, the dependent variable was investigated with j=3 categories 

(i.e., respondent raised goats alone, sheep alone, or  raised both sheep and goats). Thus, y represented 

small ruminant type raised (i.e., sheep alone=1, goats alone=2, or both sheep and goats=3), while x 

represented subsistent farmers‘ personal and economic variables (e.g., sex of farmer, goat and sheep 

production risk perceptions, and perceptions about the relative profitability of goats and sheep 

production), as well as farm-related factors, including agro-ecological zone in which the farm is 

located. The multinomial logistic model of livestock type raised, with j categories of dependent 

variable can be represented as:    
       

        
                                     (9) 

where j represents a given category (i.e., sheep alone, goats alone, or both sheep and goats), and j
*
 is 

the reference category or base outcome. Sheep alone was considered as the reference category with 

zero coefficients (Mahapatra and Kant, 2005). In addition,   is the constant term, and β the parameter 

estimates. Inferences about the coefficients (β) can be explained as the change in the log odds with 

respect to a unit change in the explanatory variable, assuming other factors are held constant. Hence, a 

positive or negative coefficient, increases or decreases the log odds. Moreover, expressing the log 

odds (parameter estimates) in odds (exponentiation the coefficient (e
β
)) is better for easier 

interpretation and understanding. All the analysis was conducted using STATA 12.0 (StataCorp, 

2011). Brief descriptions of the set of explanatory variables used in this study are described in the rest 

of this section.  
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Agro-ecological zone (Ag-zone): Two agro-ecological zones (i.e., Guinea savannah and Sudan 

savannah) dominate northern Ghana. The Sudan savannah zone is relatively more arid with long 

drought periods compared with the Guinea savannah zone. Consequently, farm households in Sudan 

savannah zone are more likely to raise goat which has ability to tolerate stress from heat and water 

deprivation, compared with sheep (Lebbie, 2004; Peacock, 2005).  

 

Sex (SEX): In rural regions of sub-Saharan African, women traditionally undertake household chores 

such as food processing. Unlike sheep, goat tends to graze near homesteads, and commonly provided 

with kitchen scraps and food by-products. Consequently, women will have a higher propensity than 

men to raise goat, all things being equal (Okali and Sumberg, 1986). 

 

Risk and benefit perceptions: A key motivation for farm households to diversify their livelihood 

options is linked to risk perceptions and expected returns of new or potential economic livelihood 

activities (Ellis, 1998; Evans and Ngau, 1991; Reardon, 1997). Sheep and goat have various inherent 

production risks and benefits (Lebbie, 2004; Ndamukong et al., 1989; Okali and Sumberg, 1984). 

Studies for agricultural systems in developing countries suggest that sheep production tends to be 

more risky than raising goat (Dossa et al. 2008; Fakoya and Oluruntoba, 2009). For example, sheep 

are more susceptible to disease outbreaks, and tend to be easily killed by moving vehicles than goat 

(Ndamukong et al., 1989). In addition, free range sheep have the tendency to graze and stray away 

from homesteads, thereby exposing them to theft or being killed, compared with goat (Dossa et al., 

2008). By comparison, goat are inherently less docile or more aggressive, and in free range grazing 

systems typically graze near homesteads (Okali and Sumberg, 1984). Notwithstanding the higher risk 

associated with sheep production, especially under traditional extensive systems in African countries, 

studies indicate that the expected returns from sheep production is higher than for goat (Dossa et al., 

2008; Panin and Mahabile, 1997). Consequently, it is expected that the probability of managing goats 

alone is higher for individuals with higher sheep production risk perceptions, and vice versa. 

Similarly, the likelihood of raising goat alone is lower for households with perceptions about higher 

profitability from sheep production, and vice versa.   

5. RESULTS AND DISCUSSIONS  
Profile of Survey Respondents 

Among the farm household-heads surveyed in both agro-ecological zones, the majority were males 

representing 83.9% in Sudan savannah and 82.8% in Guinea savannah zone (Table 1). The household-

head gender distribution in this study is similar to 80% male household-heads reported in a recent 

nationwide survey by the FAO (2012b). In addition, 78.8% of the survey respondents from Guinea 

savannah and an additional 57.0 % from Sudan savannah zone indicated they had no formal 

education. The proportion with no formal education is higher than the 28.5% (adults 15 years and 

older) reported by the Ghana Statistical Service (2012) for the whole country and slightly higher than 

the proportion for farm households in northern Ghana (70%) (Quaye, 2006). In the Guinea savannah 

zone (mainly NR), the Ghana Statistical Service reported 67.4% with no formal education compared 

with 59% in the Sudan savannah zone (UER and UWR) similar to the results reported in this study.  

However, the study suggested that a substantial number of the surveyed respondents engaged in non-

farm economic activity with 49.7% from Sudan savannah and 41.1% from Guinea savannah zone. 

Major non-farm economic activities such as private own non-farm business including handicrafts 

(basketry and leather works), trading in small items, brewing of pito and a few salaried workers were 

reported by the surveyed respondents. Extra income from these activities (non-farm) was used to 
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finance farm investment, including small livestock production (sheep and goats) particularly in rural 

households. 

 

The statistics also indicated that, access to formal financial services in farming communities of 

northern Ghana is absent or non-existent. From the 300 farm households interviewed, only 11.3% had 

access to formal credit in Guinea savannah while less than 8% had access to such credit in Sudan 

savannah zone. Similarly, access to savings account (bank) is limited in both agro-ecological zones 

(26.5% from Guinea savannah and 32% from Sudan savannah zone). The result is consistent with the 

assertion made by Binswanger and Rosenzweig (1986) and Slingerland (2000). These authors 

concluded that in rural Africa, formal financial institutions are absent or inaccessible; hence, 

subsistent farmers use livestock as an alternative form of insurance and investment (financing) to cope 

up with vagaries of life. It is not surprising that 83% of the households manage one or more sheep or 

goats. In a related study, Quaye (2006)  reported that 82.1% of households in northern Ghana manage 

sheep, goat and pigs to cope with food insecurity during long periods of drought.  

 

 

The mean (± standard deviation) age difference between household-heads in Guinea savannah 

(51.18±13.82) and Sudan savannah zone (51.81±15.69) was statistically insignificant even from 10%. 

Meanwhile the overall number of years for household-heads who engage in small ruminant 

production in the study area is 47.41±16.0. Duku et al. (2011) in the transitional zone of Ghana also 

found the average age of households in small ruminant production to be 47.5 years. Positive 

indication about this finding is the involvement of the youth in sheep or goat production. On the 

contrary, there was a mark difference between the average household sizes for both agro-ecological 

zones. Guinea savannah was the highest (11.95±7.19) compared with Sudan savannah (9.64±7.65), 

but the values reported for both zones were consistent with the average figure (9.4) documented in 

North Region (Ministry of Local Government and Rural Development, 2006). Increased in household 

size is an indication of available labour for livestock production in tropical Africa (Sellen, 2003).   
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Table 1 Description of variables analyzed and sample statistics (N=300). Dependent variable represents number of small ruminant livestock (SMR_NUM) 

managed by each household.  

 

 

Variable  

 

 

Description 

Agro-ecological zones  

Guinea savannah (n=151) Sudan savannah (n=149)  

Frequency Percent  Frequency Percent   

a) Discrete variable        

Sex: of Household-head         

Male1  1= If household-head is male 125 82.8  125 83.9   

Female0 0 =If household-head is female 26 17.2  24 16.1   

         

Education: formal education of household-head       

Education0
a 

Has no formal education 119 78.8  85 57.0   

Education1 Completed primary/JHS/SHS 29 19.2  51 34.2   

Education2 Completed college/University 3 2.0  13 8.7   

         

Non-farm income: if household-head earned income from other sources besides farming   

Non-farm income1 1 =Yes 62 41.1  74 49.7   

Non-farm income0 0=No 89 58.9  75 50.3   

         

Access to credit: whether household-head received formal credit in the past 3 years  

Credit access1 1 =Yes 17 11.3  11 7.4   

Credit access0 0 =No 134 88.7  138 92.6   

         

Access to savings: whether household-head has a formal savings account (in a bank)  

Savings Participation1 1 =Yes 40 26.5  48 32.2   

Savings Participation0 0 =No 111 73.5  101 67.8   

  

Extension access: if livestock extension specialist visited farm of household-head in the last 12 months  

Extension Services1 1 =Yes 36 23.5  45 30.2   

Extension Services0 0 =No 115 76.2  104 69.8   

b) Continuous variables
b
  

        Significance 
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Variable  Description Frequency  Mean Std.  Frequency Mean Std.  (t-statistic) 

Age: of household-head   

Age Continuous  149 51.18 13.82 148 51.81
 

15.69 0.36
ns 

         

Household size: number of persons in the farm household  

Household size Continuous 151 11.95 7.19 149 9.64
 

7.65 2.69*** 

         

Farmland size: total number of cultivable land available to household in acres   

Farmland size Continuous 151 6.79 9.35 149 6.51
 

10.03 0.25
ns 

         

Number of small ruminant Managed (SMR_NUM)      

SMR_NUM Continuous 151 15.56 14.96 149 14.02
ns 

15.28 0.88
ns 

a
Refers to base category or omitted category in the analysis and 

b
***denotes significance at 1% level and 

ns
implies not significant at 5%
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Regression Analyses 

Determinant of Household-head Small Ruminant Production Decisions 

The Poisson Regression (PR) and the Negative Binomial (NB) regression parameter estimates based 

on household-head‘s socioeconomic and institutional characteristics are summarized in Table 2. 

Comparing the sample mean 14.79 of the response variable (number of small ruminants managed) 

with its sample variance 228.41, the data suggest a case of over-dispersion. The value for the 

estimated parameter from the NB model was positive, confirming over-dispersion of the data. The NB 

model suggests a dispersion parameter (Δ) which was treated as varying rather than fixed parameter 

( ), hence resulting in smaller confidence intervals and a more precise estimates (see, Geedipally and 

Lord, 2008). The coefficient for testing the null hypothesis (Ho) in equation (14) was approximately 

15.43 and it was significantly different from zero (1%).  

 

The log-likelihood values for the PR model was -2272.1 and the NB was -1042.9 which justifies that 

modeling over-dispersed data employing the NB model was better than the PR model. Nine variables 

(sex, age, household size, cultivated farmland size, non-farm income, education2, education3, saving 

access and extension access) from the PR model while five variables (age, household size, non-farm 

income, saving access and extension access) from the NB model were significant and can be 

described as determinants of small production based on household-heads‘ characteristics. 

Socio-Economic Characteristics  

Cultivated farmland size: The hypothesis that, the probability of managing sheep or goat decreases 

with size of farmland area available to households was not supported by the data in the NB model.  

Table 2 Poisson regression model results of household-head‘s small ruminant livestock production 

decisions. 

 --------Poisson Regression ---- ------Negative Binomial Regression -- 

Variable Coefficient  (β) SE of β Z-test Coefficient (β) SE of β Z-test 

Farmland size -0.0092* 0.0016 -1.74 -0.0034 0.0051 -0.67 

Non-farm inc. 0.2831*** 0.0317 9.91 0.2955*** 0.1088 2.72 

Age  0.0044*** 0.0011 3.94 0.0066* 0.0036 1.84 

Sex  -0.1107* 0.0443 -2.50 -0.1388 0.1477 -0.94 

Education2  0.1466*** 0.0349 4.20 0.0457 0.1201 0.38 

Education3 -0.1714** 0.0861 -1.99 -0.110 0.2730 -0.40 

Household size 0.0360*** 0.0073 20.76 0.0364*** 0.0056 6.41 

Credit access 0.0042 0.0521 0.08 0.1690 0.1711 0.99 

Savings access -0.2724*** 0.0374 -7.29 -0.2905** 0.1254 -2.32 

Extension access 0.5751*** 0.0333 17.26 0.7687*** 0.1124 6.84 

Constant  1.8637*** 0.0741 25.15 1.701*** 0.2438 6.98 

Goodness of Fit and Model Performance Statistics 

Number of observations                     300   300 

Likelihood Ratio χ
2
 (dg=10 p=0.00 )                     839*** Likelihood Ratio χ

2
 (dg=10 

p=0.00) 

86*** 

Pseudo R
2  

0.159   0.0395 

Log likelihood                                                -2272.1   -1042.92 

Delta (Δ) 15.43*** 1.72 8.96 

***denotes significance at 1%; ** significant at 5%;* significant at 10%. Stata 12.0 reports only one 

Pseudo R
2
 

This finding was consistent with Dossa et al. (2008) who found no relationship between households‘ 

cultivated farmland size and the decision to manage sheep or goats. Mucuthi et al. (1992) also 

reported that other factors rather than cultivated farmland size affects the decision of households to 

manage sheep or goats. It is important to note that in northern Ghana sheep or goat production system 
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is mainly through the free range/extensive system which require little or no land in the production 

activities of the animals. Hence, access to farmland size is not a precursor to household‘s decision to 

manage small ruminants and can be regarded as a false criterion to choose subsistent farmers for small 

ruminant production and programs (Mucuthi, 1992).  

 

Non-farm income level: The regression analysis supports the hypothesis that the probability of a 

household‘s decision to raise small ruminant is higher for households who generate non-farm income. 

The result suggests that households with non-farm income were more likely to manage one or more 

sheep or goats than households without non-farm income source. This result is consistent with Duku 

et al. (2011) who reported that, the decision to manage one or more sheep or goats was positively 

related to economic options available to the household. This is true because, the current study found 

that 59% of households who do not own small ruminants reported insufficient capital/money to 

purchase stock, veterinary drugs, and other livestock inputs as a prime factor for not engaging in small 

ruminant production.  

 

Demographic Characteristics   

Age: The hypothesis that the probability of managing one or more sheep and goats in northern Ghana 

increases with age of farm household-head was not rejected by the data analyzed. The result 

suggested that older household-heads were more likely to manage one or more small ruminants than 

younger household-head counterparts. This result is consistent with the findings of Dossa et al. (2008) 

in Southern Benin and Fakoya and Oluruntoba (2009) in Nigeria who reported that older farmers have 

a higher likelihood of managing small ruminants. Such farmers tend to be more experience in farming 

(Deressa et al., 2008) and were more likely to have better knowledge of livestock husbandry than 

younger ones.  

Sex: The hypothesis that the probability of managing small ruminant is higher for women than men 

was not supported by the NB model. The finding is consistent with Dossa et al. (2008) who found no 

relationship between household-head‘s sex, and participation in small ruminant production. However, 

Duku et al. (2011) in the transitional zone of Ghana reported a positive relationship between sex of 

household-heads and decision to manage sheep, goat or both. These age effect differences (for Duku 

et al., 2011 and the current study) could be attributed to the traditional significance of small ruminant 

animals in the two study areas. While sheep and goat production is described as a tradition (often used 

to settle marriage dowries, conflicts and performance of final funeral rites) in northern Ghana (Honya 

et al., 2007), such custom is different for large part of transitional zone of Ghana.  Hence, all 

household-heads irrespective of sex from northern Ghana manage either sheep, goat or both to satisfy 

these socio-cultural functions of small ruminant animals. 

 

Education: The hypothesis underpinning education (the likelihood of managing small ruminants in 

northern Ghana is higher for households with formal education than households without education) 

was also not supported by the survey data. Consistent with this finding was Dossa et al. (2008) who 

reported that educational background of farm households is not a precursor to manage one or more 

small ruminants. Duku et al. (2011) also reported no relationship between household-head educational 

background and decision to manage sheep or goats. Inoni et al. (2007) in a study for Nigeria also 

reported that other factors besides formal education influence farm household‘s decision on small 

ruminant ownership. The hypothesis that the probability of managing small ruminants increases with 

level of formal education is not supported by the results.  

 

Household size: The study also supports the hypothesis that the probability of managing sheep and 

goats in northern Ghana is higher for larger households. In a study conducted for Tanzania, Sellen 
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(2003) also reported that household size was a predictor of household decision to manage small 

ruminant and the flock size of the animals managed. In support of this finding, Inoni et al. (2007) 

reported a significant positive relationship between farm household size and the flock size of sheep or 

goats raised by subsistent households in Nigeria. Similarly, Duku et al. (2011) found that the higher 

the number of active adults in a household, the more likely the decision to manage sheep or goat 

transitional zone of Ghana. Roberts (1996) reported that women, young males and aged household 

members were responsible for all livestock-related activities those homes. 

 

Institutional Factors  

Access to savings: Both the PR and NB regression models support the hypothesis that the probability 

of managing sheep or goats in northern Ghana is higher for households with no access to formal 

savings from formal financial institutions. Previous studies (Bosman, 1995; Bosman et al., 1996; 

Slingerland, 2000) suggest that households in rural Africa invest in small ruminant to meet 

unforeseen/unexpected and planned future household expenditures such as settling hospital bills, 

payment of school fees, ensuring food security during drought periods, and household emergencies. 

Dossa et al. (2008) also supported this finding and the authors described small ruminants as ‗walking 

banks‘ for the most vulnerable (women, the poor and the aged). Indeed, many of the surveyed 

respondents mentioned that sheep or goat production is a lucrative economic opportunity which was 

sold to meet both anticipated and unanticipated household expenditures.  

 

Access to formal credit: The hypothesis that the probability of managing sheep or goats in northern 

Ghana decreases with households‘ access to credit from formal financial institutions was not 

supported by the surveyed data. Even though access to credit was insignificant in both models, the 

positive sign gives an indication that credit availability to subsistent farmers will be crucial to 

increasing small ruminant production in northern Ghana. Duku et al. (2011) found that insufficient 

capital was the bane to increasing small ruminant production in the transitional zone of Ghana. Ugwu 

(2007) and Fakoya and Oluruntoba (2009) in Nigeria also reported the need for farm credit support to 

small ruminant farmers so as to assist them to purchase important livestock production inputs 

including veterinary drugs, feed as well as management.  

 

Access to Extension: The hypothesis that the probability of managing sheep or goats in northern 

Ghana is higher for household-heads with access to extension service than those without access was 

not rejected by the surveyed data. The result suggests that household-heads with access to extension 

service were more likely to own and manage more small ruminants than households without access to 

extension service. Oluwatayo and Oluwatayo (2012) in northern Nigeria also reported a positive 

relationship between subsistent farmers‘ access to extension and the decision to own one or more 

sheep or goats. It is worth noting that the finding of this study could be partly explained by the current 

livestock intervention projects undertaken by the government (livestock development project); where 

numerous subsistent farmers were contacted and given sheep or goat stocks on credit-in-kind basis 

and with follow-ups of routine education on better husbandry practices by livestock extension 

workers.    

 

Determinants of the Choice of Small Ruminant Type  

The parameters of the Multinomial Logit (MNL) regression model used to determine ownership of 

particular small ruminant species (sheep, goat and combined sheep and goats) among subsistent 

farmers is represented in Table 3. There are two sets of parameters indicating two binary comparisons 

made among the three categories of the small ruminant animals manage by households. In both cases 

(binary comparisons), the estimated coefficients are compared with the reference category of sheep 
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production. The LR chi-square test of the model significance suggests 1% significance. Four 

variables, including agro-ecological zone, goat risk and sheep risk perception as well as goat profit 

perception were significant, at least 10% in the ‗decision to raise goats alone‘ logit, while only goat‘s 

profit perception variable was significant in the ‗decision to raise both sheep and goat‘ logit.  

 

Agro-ecological zone: The coefficient of agro-ecological zone had a positive sign in both models of 

the MNL but only significant in the second model (decision to raise goat alone). The results suggest 

that the odds in favour of a farm household in Sudan savanna zone to raise goat alone compared with 

sheep alone is 3.45 (odds =   ) times greater than the odds of a farm household in Guinea savanna to 

raise goats alone compared with sheep alone, all other factors held constant. This indicates that 

households in Sudan savanna agro-ecological zone were more inclined toward goat production 

compared with farm households in Guinea savanna zone. The result was consistent with Peacock 

(2005) who reported that households in very arid environments of Ethiopia are increasingly relying on 

goat production as compared with other livestock, including sheep due to the high frequency of 

droughts in the area. In northern Ghana, the Sudan agro-ecological zone more arid with lower rainfall 

amount than Guinea savanna agro-ecological zone (FAO, 2005).  

 

Risk and profit perception: The assertion that a risk associated with each small ruminant animal affect 

household‘s decision to manage a particular animal was not rejected by the surveyed data. Coefficient 

of goat risk attitude was negative in both models, but the variable was only significant in the decision 

to raise the goat alone model. The finding suggests that farm households who perceived goat as riskier 

than sheep were less likely to own goat alone compared with sheep alone and that the odds in favour 

of raising goat alone decreases by a factor of 0.46 (odds = e
β
), all other factors held constant. 

Similarly, the coefficient of sheep risk attitude was negative and insignificant in the decision to raise 

both sheep and goat, but positive and significant in the decision to own goat alone model. The results 

indicate that farmers who perceived sheep production as more risky than goat farming were more 

likely to own and raise goats compared with sheep alone. In other words, the odds in favour of farm 

households with high sheep risk attribute to raise a goat alone compared with sheep is 4.625 (odds = 

e
β
) times greater than the odds of a farm household with low sheep risk perception to raise a goat 

alone compared with sheep alone, all other factors held constant. In support of these findings, Dossa 

et al. (2008) reported that production risks associated with each small ruminant animals (i.e., sheep or 

goats) affect a farm household‘s decision to own and manage such animal in southern Benin. Of the 

surveyed households, it was noted that sheep production was risky due to the frequent missing nature 

(i.e., easily stolen or killed by predators) of the  

 

Table 3 Multinomial logit results of household decision to manage particular small ruminant animal 

type 
1 

 

 

Variables 

Decision to raise both sheep and 

goat 

 Decision to raise goat alone  

Coef. RSE(β) Z-test  Coef. RSE(β) Z-test 

Agro-zone (1=Sudan, 

0=otherwise) 

0.5715 0.4295 1.33  1.2383*** 0.4461 2.78 

Sex (1=male, 0=female) 0.5792 0.5361 1.08  -0.0933 0.5263 -0.18 

Goats risk (1=goat 

riskier, 0=otherwise) 

-0.3699 0.4484 -0.60  -0.7793* 0.4620 -1.68 

Sheep risk (1=sheep 

riskier, 0=otherwise) 

-0.0726 0.4411 -0.16  1.5374*** 0.5435 2.83 
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Goats profit (1=goat 

profitable, 0=otherwise) 

0.8089* 0.4432 1.83  0.8167* 0.4786 1.71 

Sheep profit (1=sheep 

profitable, 0=otherwise) 

-0.5012 0.6711 -0.75  0.6293 0.7832 0.80 

Constant 0.1806 1.0660 0.17  -2.4679** 1.2446 -1.98 

Goodness of Fit and Model Performance Statistics 

Number of Observations   249     

Likelihood Ratio χ
2
 ((dg=12, p=0.00)   35.78***     

Log-likelihood ratio   -221.57      

Pseudo R
2 

 0.092      

***denotes significance at 1%; ** significant at 5%;* significant at 10%. 
1
Base outcome was ―raise sheep alone‖. Stata 12.0 reports only one Pseudo R

2
 

animal. On the other hand, goat‘s high death rates were reported after exposure to rain, a condition not 

reported in sheep. Moreover, male goat (buck) was perceived to be promiscuous and tend to follow 

other female goats (does) without returning home.  

 

The parameter estimate for goat profit perception was significant and positive in both MNL models. 

The finding suggests that an increase in profit perception of goat production increases the likelihood 

of a farm household owning and managing goat alone compared with sheep alone (odds ratio = 

2.263). Similarly, farm households who perceived goat as more profitable were more likely to own 

both sheep and goat compared with sheep production alone (odds ratio = 2.245). However, the 

estimates for sheep profit perception are insignificant, but opposite signs for both models in the MNL 

regression. It appears that sheep profit perception is not a precondition for a household to raise either 

sheep alone, goat alone or combine sheep and goat.  

Sex: Lastly, the hypothesis that women were more inclined to manage goat than men was not 

supported by the surveyed data from both MNL models. Even though the parameter estimates were 

insignificant, the negative sign from the second model suggests that women, unlike men, have higher 

affinity to manage goat than sheep. Dossa et al. (2008) in southern Benin found this relationship to be 

significant.  

6. CONCLUSION 
The regression analysis of the determinants of subsistent farmers‘ participation in small ruminant 

production highlights the following. First, non-farm income source of farm households could increase 

household participation in small ruminant production. More so, the age of household-heads and 

number of individual members of the household (household size) significantly influence participation 

in small ruminant production in northern Ghana. One important institutional variable which 

significantly influences participation in small ruminant production is access to formal savings. It 

appears that subsistent households use sheep or goats as a form of investment (savings) to meet 

planned and unpredictable household expenditure in the future, thus confirming the financial role of 

small ruminants for subsistent households. Increasing households‘ access to formal extension 

education was also more likely to influence participation in small ruminant production than 

households with no or less extension contacts. Thus, access to livestock extension service will assist 

farmers to be educated on modern husbandry practices, use of appropriate livestock inputs and the 

need to increase the household herd size for higher economic returns. 
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Farmers in Sudan savannah agro-ecological were more inclined to managing goat than households in 

the Guinea savannah zone. This is because goat survives better in harsher environments than sheep. 

Risk (and income) perception associated with managing sheep or goat were also relevant factors 

households‘ consider in deciding which particular animal type to manage.  

 

The study provides insights into what factors influence small ruminant production using household-

heads‘ attributes in northern Ghana. Hence, small ruminant technical programs and those initiated by 

Non-Governmental Organizations (NGOs) need to consider important socioeconomic characteristics 

of the households. For such programs, it is recommended that social organisations such as producer 

associations could be established to provide opportunities for farmers to source credit/capital, gain 

access to extension service education and promote sharing of farming experience among members. In 

addition, improved housing technology that can provide opportunities to control sheep or goat 

production risks, including theft or predator attacks, disease infestation, exposure to harsh 

environmental conditions (rains and sun rays) should be promoted. Ndamukong et al. (1989) 

recommends an enclosed shed housing method with a raised slatted floor as ideal for village 

circumstances of raising sheep and goats. Besides eliminating the possibility of direct contact with 

feces to cause re-infestation of internal parasites, such a housing technology may safeguard the 

animals against harsh environmental factors such as rains, wind, excessive heat and cold.  
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Abstract 

This paper proposes a new quality of growth index (QGI) for developing countries. The index 

encompasses both the intrinsic nature and social dimensions of growth, and is computed for over 

90 countries for the period 1990-2011. The approach is premised on the fact that not all growth is 

created equal in terms of social outcomes, and that it does matter how one reaches from one level 

of income to another for various theoretical and empirical reasons. The paper finds that the 

quality of growth has been improving in the vast majority of developing countries over the past 

two decades, although the rate of convergence is relatively slow. At the same time, there are 

considerable cross-country variations across income levels and regions. Finally, empirical 

investigations point to the fact that main factors of the quality of growth are political stability, 

public pro-poor spending, macroeconomic stability, financial development, institutional quality 

and external factors such as FDI. 

JEL Classification Numbers: O40, O55, I10, I20, I32 

Keywords: Quality of growth, social indicators. 

1. Introduction 

Recent history has shown that high growth on its own does not necessarily lead to good social 

outcomes. It matters if growth is inclusive or not. Thus, inclusiveness is an essential ingredient of any 

successful growth strategy. The concept has yet to be rigorously documented, as it is used to convey 

several aspects of growth. Numerous papers have proposed different definitions. For instance, the 

Commission on Growth and Development 2008 notes that inclusiveness of growth is associated with 

equity, equality of opportunity, and protection in market and employment transitions. In a similar 

vein, Ianchovichina and Gable (2012) define inclusive growth as rapid, broad-based across sectors 

and sustained growth that is inclusive of a large part of a country‘s labor force. According to this 

definition, to be inclusive a growth path needs to be strong, pro-poor and redistributive, and further 

geared toward improving productive employment. Recently, Anand et al. (2013) refer to both the pace 

and distribution of economic growth to define inclusive growth, on the ground that for growth to be 

sustainable and effective in reducing poverty, it needs to be inclusive.  
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This paper argues that all these aspects of inclusive growth have a common denominator, dubbed the 

―quality of growth‖. A necessary condition to achieve all these different approaches of inclusive 

growth is ―good quality growth‖. Good quality growth is seen as high, durable, and socially-friendly 

growth. There is a consensus that high growth over the long run is necessary to achieve lasting 

improvements in social outcomes, but it is increasingly evident that high growth alone may not be 

sufficient in many cases. For instance, over the past few decades, many developing countries 

experienced strong growth episodes in the context of relative macroeconomic stability, sound policies, 

and strengthening institutions. However, relatively few posted significant declines in poverty, 

inequality and unemployment (see Dollar and Kraay, 2002; Dollar et al., 2013). It is therefore relevant 

for policy makers and academic professionals to assess whether the underlying ―quality‖ of growth 

has been good.  

This paper builds on Martinez and Mlachila (2013) who explored the quality of the recent high-

growth episode in sub-Saharan Africa. They delved into the concept of good quality growth, defining 

it as one that is strong, stable, sustainable, increases productivity and leads to socially desirable 

outcomes, like improved standards of living, especially in the reduction of poverty.  

The main objective of this paper is to introduce an index of the quality of growth. The proposed 

quality of growth index (QGI) encompasses both the intrinsic nature of growth and its social 

dimensions. Following Martinez and Mlachila (2013), a good quality of growth—more than just its 

(high) level—is important to enhance living standards and welfare, and to create opportunities for 

better employment. Thus how growth is generated is critical for its sustainability and for accelerating 

employment creation and poverty reduction. Our index attempts to capture the multidimensional 

features of growth.  

The concept of the QGI goes beyond the well-known Human Development Index (HDI) developed by 

the United Nations by concentrating not just on the levels of incomes, but the very nature of growth. 

We argue that it does matter how one reaches from level L1 to L2 of income for various theoretical 

and empirical reasons that are elaborated on below. Arguably, since it is income level-based, the HDI 

is the result of millennia of growth. On the other hand our index facilitates the assessment of the 

quality of various episodes of growth both within a country and across regions. There is ample 

evidence that not all growth is created equal: growth that is strong, stable, sustainable, increases total 

factor productivity, is broad-based sectorally, and export-oriented is likely to be more efficient in 

fostering socially desirable outcomes.
18

 Our QGI is also different from the recently developed Social 

Progress Index (Stern et al., 2014), as the latter focuses more on aspects that are close to the social 

dimension of the QGI, without accounting for the growth fundamental aspect, which is the core of the 

QGI.
19

 That said, it is worth mentioning that there is a dynamic and complementary relationship 

among social indicators such as education and health, and growth. Empirical evidence confirms this 

two-way relationship between investment in education and health, and growth (Bils and Peter, 2000). 

The paper‘s key contribution is the rigorous development of the QGI, covering a wide panel of 

developing and emerging countries over 1990–2011. This allows us to explore how it has evolved 

                                                           

18 See Martinez and Mlachila (2013) for a detailed review of the literature on all these aspects. 

19 The social progress index encompasses three main dimensions: (i) the basic human needs, (ii) the 
foundations of wellbeing, and (iii) opportunity. 
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over time and whether there are important regional variations in the quality of growth. It thus enables 

us to determine whether there has been some convergence in the quality of growth over time, or 

whether there exists a growth ―quality trap‖. The paper also explores whether the quality of growth is 

related to other development indicators identified in the literature. 

The paper‘s main findings are four-fold. First, the quality of growth has been improving in the 

majority of countries over the past two decades. Second, the rate of convergence is relatively slow. 

Third, there are considerable cross-country variations across income levels and regions. Finally, 

empirical investigations show that political stability, public pro-poor spending, macroeconomic 

stability, financial development, institutional quality and external factors such as FDI, are associated 

with higher QGI. 

The paper is organized as follows. The next section describes in detail the steps involved in the 

creation of the index and introduces the dataset. Section III presents the computed index itself, shows 

some stylized facts and the country ranking, tests the presence of convergence in the QGI dynamics 

and explores the potential drivers of the QGI. Section IV checks the robustness of the index by 

examining various computation approaches. Section V presents concluding remarks.  

2. Methodology and Data 

In order to evaluate the evolution of the quality of economic growth across countries and over time, 

we build a Quality of Growth Index (QGI). This section first sets forth the methodology used to 

derive the QGI along with its rationale, then discusses the sensitivity of the index to alternative 

assumptions, and introduces the dataset. 

The QGI is a composite index, resulting from the aggregation of two building blocks: the intrinsic 

nature of the growth sub-index (―growth fundamentals‖) and the social dimension sub-index 

representing the desired social outputs from growth, as illustrated by Figure 1.  

2.1. Growth Fundamentals  

The sub-index for the intrinsic nature of growth encompasses four dimensions aiming at capturing the 

extent to which a given growth episode can be considered as of high quality, with regard to its (i) 

strength, (ii) stability, (iii) diversification of sources, and (iv) its outward-orientation.  

The strength of growth is measured by the annual change in real GDP per capita. We resort to GDP 

per capita instead of GDP, as the former is more in line with the concept of pro-poor growth which 

underlies the concept of quality of growth.
20

 The strength of growth is an important aspect of the 

quality of growth since high growth is a necessary ingredient to put a dent to poverty (Dollar and 

Kraay, 2002; Dollar et al., 2013). Accordingly, higher growth rate is expected to lead to substantial 

dent in poverty, and hence to a better QGI. 

Stability is measured by the inverse of the coefficient of variation (CV) of the level of growth as 

measured above. The CV is the ratio of standard deviation over the average. A five-year rolling 

window is used to derive time-varying CV. The CV offsets the apparent dispersion related to the level 
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and allows a straight comparison of countries irrespective of the growth levels. It therefore allows 

smoothing out the influence of outliers such as small open economies that tend to be structurally more 

volatile or large countries with low growth that tend to be structurally less volatile. The higher the CV, 

the lower is the inverse of CV, and the less stable is the growth episode. However, growth instability 

is well-known to worsen poverty and equity, through a ―hysteresis mechanism‖. Indeed, swings in 

growth trajectories are particularly harmful to the poor, since the erosion of their human capital in 

―bad times‖ is not made up when the economy pulls out of the shock (Behrman et al., 1999; Ames et 

al., 2001; Guillaumont and Kpodar, 2006). Accordingly, a stable growth episode is expected to feed 

positively into the QGI.  

The diversification of sources of growth captures the extent to which growth is considered as 

generated by diversified sources. It is proxied by a diversification index computed as one minus a 

Herfindahl-Hirschman index (HHI) using exports data. The higher the index of diversification of 

export products, the more diversified are the sources of growth. The rationale of using the 

diversification of exports lies in the findings that that export diversification is associated with stronger 

growth and lower output volatility (Papageorgiou and Spatafora, 2012), which are both conducive to 

higher QGI, as argued above.
21

 

 The degree of outward orientation of a growth momentum is proxied by the share of net external 

demand—in percentage of GDP,
22

 as opposed to the share of domestic demand. The rationale for this 

dimension builds on the fact that an outward orientation of growth is more likely to raise productivity 

growth through several mechanisms, including learning-by-doing processes, importation of more 

advanced technology, transfer of knowledge, the discipline of the world market, competition, and 

foreign direct investment (Diao et al., 2006). Note, however, that such an outward orientation of 

growth may increase the country‘s vulnerability to external environment fluctuations and as such 

results in a more volatile and ultimately lower quality growth.
23

  

 

2.2. Social Dimensions of Growth 
As mentioned above, a strong, stable, diversified, and outward oriented growth may prove insufficient 

in alleviating poverty substantially and improve living standards. This pro-poor aspect of the quality 

of growth is factored in its social dimension sub-index, through indicators capturing two of the most 

basic dimensions of human capital building. These include (i) a long and healthy life, and (ii) an 

access to a decent education/knowledge
24

, which are both commonly acknowledged in the literature as 

                                                           

21 A more intuitive indicator is the HHI of GDP value added by sector. However, widespread missing data 

prevent us from using such data. More decisively, output diversification is highly correlated with exports 

diversification (Papageorgiou and Spatafora, 2012). 

22 Net external demand equals to the difference between exports and imports, both as percent of GDP. 

23 This concern is somewhat addressed by accounting for the volatility of growth in the index.  

24 Several other opportunity variables (such as employment, inequality or poverty itself) and socially-
friendly policy measures (including public spending allocated to health and education) are relevant 
candidates for capturing the pro-poor dimension of growth but are not considered in the construction of 
the QGI because of data limitation. 
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key drivers of the changes in poverty levels (Schultz, 1999).
25

  

The health component captures the extent to which a country‘s population can enjoy a long and 

healthy life through the aggregation of two sub-components, namely: (i) the reverse of infant 

mortality rate; and (ii) life expectancy at birth. Both these health measures are considered as key 

poverty symptoms, consistently with Amartya Sen‘s biological approach of measuring poverty (Sen, 

2003). 

Figure 1: Conceptual Representation of the Quality of Growth Index 
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• Note: and   represent the weights ascribed to growth fundamentals and social dimension in the QGI.

1 , 2 , 3 and 4 stand for the respective weights of the strength, stability, sectoral composition, and 

demand composition of growth in the growth fundamentals sub-component, while δ
1
 and δ

2
 are the 

weights assigned to health and education in the social dimension sub-component. 

Education is captured by the primary school completion rate. The main motivation for using only this 

indicator is data availability. Several variables could also be good proxies for a country‘s educational 

level, including inter alia, the average years of schooling and the net primary school enrollment rate. 

However, the lack of observations on these variables over a long period for many countries, either in 

the well-known Barro and Lee (2000) database or the WDI dataset, prevents us from employing such 

variables. It is worth noting that missing observations also do exist in the primary school completion 

rate variable, but we retain this variable, as a ―lesser evil‖. Nevertheless, to avoid reducing 

considerably the sample size owing to missing values from the primary school completion rate, we 

made some assumptions allowing us to generate and fill up these missing values, consistently with the 

approach set forth in Appendix 2.  

 

                                                           
25 Health and education are key components of the very well-known Human Development Index (Klugman et 

al., 2011). 
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2.3. Construction of the Index 

The construction of the QGI follows a two-step approach: first the variables are standardized into 

indices of same scale, and then are aggregated into a single index using different weights.  

Standardization of the components 

The different variables presented above and representing the different components of the QGI are not 

expressed in the same unit, which makes their aggregation into a single index comparable to a 

―mixing apples and oranges‖ problem. Two main approaches allow us to deal with this issue, namely, 

the centered-reduced normalization or Z-score approach, and the Min-Max approach. The former 

consists of transforming a given variable X characterized by its mean µ and standard deviation σ, into 

an index or Z score expressed as follows:
 





X
Z . If X is normally distributed, then Z follows a 

centered-reduced normal distribution, with a zero mean and a unity standard deviation. With this 

standardization, all variables are expressed in the same unit, namely the standard deviation, and can 

therefore be meaningfully aggregated into a single index. But one matter of concern related to this 

approach is the sensitivity of the transformed Z variable to the presence of outliers. For example, 

small open economies (predominant in our sample) have much more volatile growth, implying higher 

values for σ compared to the rest of countries. This leads to a highly dispersed distribution of Z-score 

(unbounded by definition) and renders the standardization strategy less appropriate to rank countries.  

The Min-Max approach also consists of transforming the variable X into an index Z‘, according to the 

following formula: 
 

 minmax

min'
XX

XX
Z




 , where Xmin and Xmax stand for the minimum (min) and the 

maximum (max) of X, respectively. Unlike the aforementioned Z variable, Z‘ is bounded, ranging 

from 0 to 1, and is consequently less likely to have a highly dispersed distribution, rendering it more 

fit for the country ranking perspective of this paper. But a key issue in building Z‘ relates to the 

choice of the minimum (Xmin) and maximum (Xmax) of X. What should be taken as the maximum value 

of life expectancy at life for example? Should it be what ideally desired (positive argument) is or 

rather the highest value actually observed in the considered panel of countries (objective argument)? 

Given the potential controversy surrounding the subjective or positive-based choice of ―ideal‖ max 

and min for X, we base our standardization on the max and min actually observed in the sample.
26

  

Weighting Approach 

We assign equal weights (50 percent each) to the intrinsic nature of growth ( ) and to the social 

dimension of growth sub-indices (β), respectively. Equal weight (γ1=γ2=γ3=γ4=25 percent) is also 

given to the four sub-components of the intrinsic nature sub-index, so is for the two sub-components 

of the social dimension of growth, namely health and education (δ1=δ2=50 percent). Equal weight (50 

                                                           
26 Note, however, that this choice has consequences on the construction of the QGI, since the QGI for a 
given country will be heavily influenced by how far this country stands relatively to the sample‟s max or 
min. The results therefore depend strongly on the retained sample. But this is somewhat mitigated by the 
fact that we include all developing countries for which data are available. 
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percent) is also assigned to the two sub-components of the health sub-index.
 27

 The main rationale for 

this weighting option, which is used in other well-known indices such as the Human Development 

Index (HDI) or the Economic Vulnerability Index (EVI), lies in its simplicity and transparency. But as 

well stressed by Guillaumont (2009), this equal weighting does carry a dose of arbitrariness, since the 

weights are determined by the number of components, and hence depends heavily on the components 

retained themselves.  

Some alternative aggregation options (such as principal component analysis or regression-based 

approach) exist in the literature but present several inconveniences for our purpose. The principal 

component analysis is difficult to apply when it comes to aggregating more than three variables, 

which is the case for the ―growth fundamentals‖ index. Similarly, the validity of the regression-based 

approach depends heavily on the quality of the regressions, including notably issues related to the 

endogeneity of the regressors. That said, for the sake of robustness, we make use of alternative 

weights for the intrinsic nature of growth and the social dimension of growth sub-indices.  

Aggregation Approach 

The QGI is calculated as the arithmetic mean—with equal weighting, but with alternative weighting 

subsequently, for robustness purpose, as mentioned before—of the intrinsic nature of growth and the 

social dimension of growth sub-indices. The same averaging approach is applied for these sub-indices 

themselves.
28

 Simplicity and transparency are once again the main rationale for the choice of this 

aggregation strategy. But this strategy implicitly assumes the absence of interactions between the 

different components of the QGI, i.e., there is a substitutability relationship between the various 

components of the QGI. However, some complementarities may exist between the different 

components of the QGI, which would make the geometric averaging strategy more appropriate.
29

 

Indeed, a country‘s level of human capital— education and health—may influence the productivity of 

its economy, and hence its growth pace, and vice-versa. Such complementarities may also be at work 

between the sub-components of each of the two major sub-indices of the QGI. For the sake of 

ensuring that the construction of the QGI and its associated country ranking is not skewed by the 

chosen averaging approach, we resort, in addition to the arithmetic averaging, to a geometric 

approach. 

To sum up, the calculation of the QGI can be formally written as: 

   SociallsFundamentaQGI          (1) 

with ―growth fundamentals‖ dimension defined as 

nOrientatioationDiversificStabilityLevellsFundamenta 4321    and the 

―social dimension‖ defined as HealthSchoolSocial 21   . 

                                                           
27 Given that the equal weights are somehow arbitrary, we conduct a sensitivity test by using alternative 

weights in the robustness section. 

28 This aggregating approach is also used for the construction of the EVI (Guillaumont, 2009). 

29 This assumption underpins the construction of the popular HDI. 
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Under the geometric averaging strategy carried out for robustness purpose, the QGI is defined as 

21 )()(


SociallsFundamentaQGI   where 

4321 )()()()(


nOrientatioationDiversificStabilityLevellsFundamenta   and 

21 )()(


HealthSchoolSocial  . 

2.4. Data 

For this paper, we use a panel data covering 93 developing countries between 1990 and 2011. The 

sample includes 57 middle-income countries and 36 low-income countries. To smoothen out the 

effects of short-term fluctuations on macroeconomic variables, each variable has been averaged over 

five-year (1990–94, 1995–99, 2000–04, and 2005–11). The variables used in this study are drawn 

upon from various databanks, including the IMF World Economic Outlook database, the World 

Bank‘s World Development Indicators (WDI) database, COMTRADE, the International Country Risk 

Guide database, Barro and Lee (2010) and Xala-i-Martin (2006). Detailed sources and definitions of 

variables are provided in Appendix 1. Appendix 2 elaborates on the specific case of dealing with 

missing observations in the primary school completion rate. 

3. Results 

In this section, we highlight our key findings. First, we present out some stylized facts of the QGI. 

Second, we rank the QGI and categorize countries based on their performances. We also assess the 

convergence hypothesis in the QGI. Third, we put the QGI into perspective with the existing 

development and living standard indicators, and explore the potential drivers of the QGI. 

3.1. Some stylized facts 

This section builds on the benchmark computed QGI to rank the full sample countries over 1990-

2011. The ranking results are reported in Table 1 below. Over the most recent sub-period, namely 

2005–2011, Bulgaria emerges as the top performer, with a QGI of 0.843, followed by China (0.842) 

and Argentina (0.830), while Chad (0.334), Central African Republic (0.402) and Niger (0.415) are 

the poorest performers, respectively.  

The QGI varies markedly across periods, countries, and income levels. The QGI has also improved 

over time (Figure 2a). The average value of the QGI stands at 0.604 (Figure 2). The minimum QGI is 

0.258 for Niger over 1990–94 and the maximum of 0.849 for China over 2000–04. The QGI increases 

from 0.556 in 1990–94 to 0.656 in 2005–2011. Moreover, a density plot shows that the distribution of 

the QGI is shifting to the right over time (Figure 3a). At the same time, distributions have become 

narrower, denoting a certain level of convergence among countries over time.  

Moreover, there are significant differences across regions. LA countries exhibit the highest QGI 

scores whereas sub-Saharan Africa lags behind with the lowest QGI (Figure 2b). The density analysis 

shows that sub-Saharan African countries exhibit the flattest and leftmost density in their QGI 

distribution, with thick distribution tails (Figure 3b). This suggests that sub-Saharan Africa is the 

poorest performing country group in terms of quality of growth.  
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In addition, the flatter density along with the thick tails tend to signal the presence of greater 

inequalities in the QGI scores, with a few countries performing quite well, namely above the full 

sample average score, while the bulk of sub-Saharan African countries—roughly more than 60 

percent of observations—are left behind the full sample average score (0.604). 

Furthermore, the QGI also varies by income levels (Figure 2c).
30

 The QGI is positively correlated 

with countries‘ income level. The upper-middle income countries record the highest QGI score, 

followed by the lower-middle income countries and the low-income countries, respectively. A density 

analysis suggests that the richer is a country group, the more in the right-hand side of the figure its 

density curve stands, confirming a positive association between countries‘ level of development and 

their ability to draw upon a better quality of growth from their growth momentum (Figure 3c). 

We also focus on the fragility status and resource endowment.
31

 It emerges that fragile countries 

significantly underperformed the sample average by almost 16 percentage point (Figure 2d). This 

suggests that fragile countries face tougher structural impediments when it comes to achieving better 

quality of growth. Likewise, resource-rich countries have QGI scores standing slightly lower than 

their non-resource rich peers, which may fuel the natural resource curse debate (Sachs and Warner, 

2001).  

 

 

                                                           
30 The country sub-sampling in terms of income refers to the World Bank’s classification of countries. 

31 The list of fragile countries is drawn upon from IMF (2011) which is based on the World Bank‟s criteria 
of fragility while the list of resource-rich countries is extracted from IMF (2012). 
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Table 1: Full Sample QGI-based Ranking

 
 

 

 

Rank country QGI Rank country QGI Rank country QGI Rank country QGI
1 Malaysia 0.811 1 Malaysia 0.809 1 China 0.849 1 Bulgaria 0.843
2 China 0.772 2 Poland 0.790 2 Latvia 0.798 2 China 0.842
3 Thailand 0.754 3 Vietnam 0.784 3 Vietnam 0.792 3 Argentina 0.830
4 Argentina 0.750 4 China 0.784 4 Bulgaria 0.786 4 Vietnam 0.807
5 Chile 0.748 5 Chile 0.764 5 Lithuania 0.784 5 Indonesia 0.800
6 Uruguay 0.746 6 Thailand 0.754 6 Poland 0.782 6 Malaysia 0.798
7 Poland 0.742 7 Sri Lanka 0.753 7 Chile 0.777 7 Uruguay 0.794
8 Sri Lanka 0.733 8 Uruguay 0.749 8 Sri Lanka 0.767 8 Colombia 0.788
9 Indonesia 0.725 9 Argentina 0.742 9 Brazil 0.767 9 Poland 0.786

10 Vietnam 0.721 10 Lithuania 0.740 10 Malaysia 0.755 10 Panama 0.782
11 Panama 0.719 11 Mexico 0.736 11 Mexico 0.755 11 Brazil 0.780
12 Mexico 0.712 12 Indonesia 0.732 12 Argentina 0.752 12 Sri Lanka 0.779
13 Costa Rica 0.707 13 Panama 0.727 13 Cuba 0.751 13 Peru 0.778
14 Bulgaria 0.703 14 Brazil 0.726 14 Albania 0.750 14 Kazakhstan 0.776
15 Belarus 0.692 15 Albania 0.726 15 Tunisia 0.748 15 Chile 0.776
16 Jordan 0.689 16 Bulgaria 0.724 16 Thailand 0.748 16 Thailand 0.775
17 Colombia 0.685 17 Cuba 0.721 17 Panama 0.746 17 Lithuania 0.773
18 Brazil 0.685 18 Peru 0.719 18 Uzbekistan 0.743 18 Mexico 0.768
19 Turkey 0.684 19 Costa Rica 0.716 19 Romania 0.740 19 Belarus 0.767
20 Ecuador 0.678 20 Tunisia 0.711 20 Georgia 0.739 20 Romania 0.766
21 Philippines 0.676 21 Romania 0.706 21 Peru 0.738 21 Tunisia 0.766
22 Cuba 0.674 22 Egypt, Arab Rep. 0.706 22 Costa Rica 0.737 22 Turkey 0.760
23 Syrian Arab Republic 0.673 23 Colombia 0.705 23 Armenia 0.737 23 Cuba 0.759
24 Romania 0.673 24 Jordan 0.699 24 Russian Federation 0.736 24 Jordan 0.759
25 Russian Federation 0.672 25 Bolivia 0.698 25 Belarus 0.735 25 Syrian Arab Republic 0.758
26 Kazakhstan 0.668 26 Turkey 0.697 26 Uruguay 0.733 26 Albania 0.755
27 Venezuela 0.667 27 Ecuador 0.696 27 Egypt, Arab Rep. 0.730 27 Russian Federation 0.753
28 Peru 0.661 28 Latvia 0.696 28 Indonesia 0.728 28 Costa Rica 0.751
29 Kyrgyz Republic 0.661 29 Armenia 0.696 29 Turkey 0.727 29 Latvia 0.750
30 Tunisia 0.656 30 Russian Federation 0.694 30 Jordan 0.725 30 Egypt, Arab Rep. 0.750
31 Moldova 0.655 31 Georgia 0.688 31 Colombia 0.724 31 Uzbekistan 0.748
32 Botswana 0.651 32 Syrian Arab Republic 0.687 32 Ecuador 0.723 32 Armenia 0.747
33 Lithuania 0.649 33 Kyrgyz Republic 0.685 33 Kazakhstan 0.717 33 Georgia 0.746
34 Egypt, Arab Rep. 0.630 34 Kazakhstan 0.682 34 Moldova 0.713 34 Ecuador 0.745
35 Armenia 0.630 35 Moldova 0.679 35 Kyrgyz Republic 0.710 35 Mongolia 0.738
36 Albania 0.628 36 Belarus 0.676 36 Philippines 0.700 36 Lao PDR 0.727
37 Paraguay 0.625 37 Philippines 0.671 37 Syrian Arab Republic 0.697 37 Moldova 0.721
38 South Africa 0.622 38 Paraguay 0.661 38 Bolivia 0.684 38 Paraguay 0.714
39 Kenya 0.619 39 Venezuela 0.660 39 Azerbaijan 0.682 39 India 0.714
40 Honduras 0.618 40 South Africa 0.654 40 El Salvador 0.681 40 Philippines 0.709
41 El Salvador 0.615 41 El Salvador 0.654 41 Paraguay 0.679 41 Bolivia 0.708
42 Algeria 0.612 42 Algeria 0.649 42 Mongolia 0.674 42 Honduras 0.705
43 Latvia 0.609 43 Iran, Islamic Rep. 0.641 43 Tajikistan 0.670 43 Kyrgyz Republic 0.703
44 Georgia 0.604 44 Botswana 0.639 44 Algeria 0.665 44 El Salvador 0.702
45 India 0.596 45 Uzbekistan 0.639 45 South Africa 0.663 45 Morocco 0.700
46 Iran, Islamic Rep. 0.594 46 Honduras 0.637 46 Iran, Islamic Rep. 0.655 46 Algeria 0.699
47 Namibia 0.588 47 Azerbaijan 0.635 47 Venezuela 0.655 47 Iran, Islamic Rep. 0.693
48 Mongolia 0.587 48 India 0.630 48 Namibia 0.651 48 South Africa 0.692
49 Bolivia 0.586 49 Namibia 0.623 49 India 0.649 49 Tanzania 0.690
50 Azerbaijan 0.577 50 Mongolia 0.615 50 Honduras 0.646 50 Bangladesh 0.678
51 Uzbekistan 0.572 51 Kenya 0.603 51 Lao PDR 0.644 51 Guatemala 0.673
52 Swaziland 0.569 52 Nicaragua 0.599 52 Nicaragua 0.637 52 Nicaragua 0.668
53 Ghana 0.566 53 Guatemala 0.592 53 Morocco 0.630 53 Venezuela 0.666
54 Guatemala 0.563 54 Ghana 0.588 54 Guatemala 0.621 54 Azerbaijan 0.666
55 Morocco 0.552 55 Lao PDR 0.587 55 Bangladesh 0.612 55 Tajikistan 0.653
56 Tajikistan 0.521 56 Bangladesh 0.584 56 Kenya 0.609 56 Namibia 0.648
57 Bangladesh 0.515 57 Tajikistan 0.580 57 Nepal 0.602 57 Kenya 0.646
58 Nicaragua 0.513 58 Morocco 0.571 58 Ghana 0.602 58 Ghana 0.642
59 Gabon 0.511 59 Nepal 0.557 59 Botswana 0.596 59 Nepal 0.641
60 Pakistan 0.507 60 Swaziland 0.548 60 Gambia, The 0.574 60 Botswana 0.637
61 Congo, Rep. 0.498 61 Gabon 0.541 61 Tanzania 0.562 61 Zambia 0.632
62 Nepal 0.491 62 Pakistan 0.519 62 Togo 0.553 62 Pakistan 0.602
63 Tanzania 0.482 63 Senegal 0.502 63 Cameroon 0.551 63 Madagascar 0.592
64 Senegal 0.480 64 Tanzania 0.499 64 Pakistan 0.544 64 Gabon 0.583
65 Lao PDR 0.478 65 Togo 0.499 65 Gabon 0.536 65 Ethiopia 0.574
66 Cameroon 0.451 66 Cameroon 0.497 66 Swaziland 0.536 66 Swaziland 0.574
67 Sudan 0.447 67 Sudan 0.492 67 Senegal 0.521 67 Rwanda 0.568
68 Madagascar 0.439 68 Côte d'Ivoire 0.471 68 Uganda 0.515 68 Togo 0.564
69 Côte d'Ivoire 0.435 69 Equatorial Guinea 0.467 69 Zambia 0.504 69 Gambia, The 0.564
70 Lesotho 0.433 70 Madagascar 0.462 70 Madagascar 0.504 70 Senegal 0.558
71 Togo 0.430 71 Zambia 0.461 71 Congo, Rep. 0.492 71 Uganda 0.557
72 Yemen, Rep. 0.429 72 Congo, Rep. 0.460 72 Benin 0.474 72 Benin 0.554
73 Gambia, The 0.428 73 Gambia, The 0.452 73 Yemen, Rep. 0.471 73 Cameroon 0.529
74 Zambia 0.406 74 Malawi 0.451 74 Côte d'Ivoire 0.467 74 Congo, Rep. 0.525
75 Mauritania 0.404 75 Mauritania 0.449 75 Nigeria 0.462 75 Nigeria 0.517
76 Djibouti 0.400 76 Yemen, Rep. 0.443 76 Malawi 0.461 76 Mozambique 0.513
77 Uganda 0.394 77 Uganda 0.441 77 Sudan 0.455 77 Malawi 0.511
78 Congo, Dem. Rep. 0.392 78 Lesotho 0.429 78 Mauritania 0.453 78 Mauritania 0.510
79 Equatorial Guinea 0.386 79 Djibouti 0.410 79 Djibouti 0.449 79 Guinea 0.506
80 Nigeria 0.373 80 Benin 0.407 80 Guinea 0.447 80 Djibouti 0.502
81 Burundi 0.373 81 Nigeria 0.376 81 Equatorial Guinea 0.443 81 Côte d'Ivoire 0.498
82 Benin 0.362 82 Mozambique 0.371 82 Ethiopia 0.440 82 Sierra Leone 0.498
83 Mozambique 0.346 83 Guinea 0.371 83 Lesotho 0.424 83 Congo, Dem. Rep. 0.488
84 Malawi 0.340 84 Ethiopia 0.363 84 Sierra Leone 0.407 84 Yemen, Rep. 0.482
85 Central African Rep. 0.338 85 Burkina Faso 0.355 85 Burkina Faso 0.404 85 Lesotho 0.480
86 Sierra Leone 0.328 86 Central African Rep. 0.346 86 Rwanda 0.399 86 Sudan 0.476
87 Ethiopia 0.327 87 Congo, Dem. Rep. 0.343 87 Niger 0.376 87 Equatorial Guinea 0.452
88 Burkina Faso 0.324 88 Niger 0.330 88 Mali 0.371 88 Mali 0.442
89 Rwanda 0.320 89 Rwanda 0.327 89 Congo, Dem. Rep. 0.371 89 Burundi 0.425
90 Guinea 0.308 90 Sierra Leone 0.320 90 Mozambique 0.367 90 Burkina Faso 0.417
91 Mali 0.287 91 Mali 0.311 91 Burundi 0.356 91 Niger 0.414
92 Chad 0.286 92 Chad 0.298 92 Chad 0.340 92 Central African Rep. 0.402

93 Niger 0.258 93 Burundi 0.294 93 Central African Rep. 0.331 93 Chad 0.334

2005-112000-041995-19991990-94
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Figure 2:  QGI: Average Values 

                           2.a : QGI by period                          2.b : QGI by region 

   

 2.c : QGI by level of income              2.d : QGI by fragility and resource-rich criteria  

   

Note: AP= Asia and Pacific; CEE= Central and Eastern Europe; LA= Latin America; MENA=Middle 

East and North Africa; SSA= Sub-Saharan Africa; LIC=Low-income countries; LMIC=Lower-

Middle income countries; UMIC=Upper-Middle income countries. 

From the density analysis (Figure 3d), it clearly transpires that most fragile countries are concentrated 

in the left side of the distribution, with around 25 percent of observations corresponding to a 

performance gap of as high as 0.2 point with regard to the full sample average, and around 40 percent 

of observations corresponding to a QGI score higher than that of the former group, but lower than the 

full sample average (0.604). This confirms the previously-underscored message from figure 2.d that 

fragility weighs severely on countries‘ underperformance in terms of QGI. The distribution of QGI 

also shows that below the sample average, the density curve for resource-rich countries‘ stands above 

the curve for non-resource rich countries, while the reverse is observed from the full sample average 

onwards. This therefore suggests that endowment in natural resources worked more as a curse rather 

than as a blessing for countries when it comes to achieving a better quality of growth.  
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Figure 3. QGI: Kernel Density 

           3.a : by period                                                 3.b : by region  

  

                    3.c : by income level                         3.d : fragility and resource-rich criteria 

  

3.2. Convergence Hypothesis 

We first investigate the presence of convergence in the QGI process. To this end, we report in Table 2 

below simple pooled OLS estimates linking the change in countries‘ QGI to their past QGI. The 

results show that some convergence is at play in the QGI process. Past QGI performance, expressed 

either as the lagged (one period) value of the QGI or the initial (1990–94) value of the QGI, is found 

to be negatively associated with the growth rate of the QGI. This is reflected by the negative and 

significant estimated coefficient of the lagged QGI and the initial QGI. This result therefore suggests 

that the least performing countries tend to catch up the best performers over time.  

Second, building on this above-evidenced presence of convergence in the QGI process, we propose a 

categorization of countries, based on their QGI dynamics between the initial period (1990–94) and the 

final period (2005–2011), as reflected in Figure 4. 

The sample average QGI score is underlined by the red horizontal and vertical lines reprensenting the 

QGI values of the initial period and the final period, respectively. The dashed line represents the 45 
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degree line; the higher above this line, the greater the improvement in the level of the QGI. The 

intersection of these three lines yields 6 non-overlapping regions. It is worth mentioning that virtually 

all the countries have improved their quality of growth over the past two decades. Region 2 includes 

countries whose QGI scores in the starting period as well as in the final period stand below the sample 

average, but did improve between the two periods. This group is made up of low-income and/or 

fragile countries, mostly from sub-Saharan Africa and incidentally from MENA, are labelled as the 

―hopefuls‖, in that they have reasonably good prospects of converging progressively toward the 

sample average country . Region 3 includes countries that were able to improve their QGI from below 

to above the sample average between the starting and the final period, and as such are dubbed as the 

―contenders‖, with a reference to the idea that they are contending to be among the high performers. 

This group includes mainly countries from Asia Pacific  (for example Bangladesh, Laos and Nepal), 

from sub-Saharan Africa (for example Ghana,Tanzania and Zambia), from Middle East and North 

Africa (for example Algeria, Iran and Morocco), from Central and Eastern Europe (for example 

Azerbaijan, Tajikistan and Uzbekistan) and a few from Latin America (Guatemala and Nicaragua). 

Region 4 encompasses countries that not only recorded a QGI score superior to the sample average, in 

the initial as well as in the final period, but also experienced an improvement in their QGI between the 

two periods. This country group is labelled as the ―club of best performers‖, and includes chiefly 

upper-middle and lower-middle income countries. A noticeable finding is that a handful of sub-

Saharan African countries belongs to this club of best performers, including notably Kenya, Namibia 

and South Africa. Finally, region 5 is chararcterized by countries that performed well above the 

sample average in terms of QGI in both the initial and the final periods, but have the particularity of 

having experienced a mild drop in their QGI between the two periods. This group comprises only two 

countries, namely Botswana and Malaysia, and is categorized as the ―club of superior performers‖. 

Table 2: Test of Convergence Hypothesis  

Dependent variable 
 1   2  

QGI QGI 

Lagged QGI (one period ) -0.066***  

 (0.0156)  

Initial QGI (1990-94)  -0.068*** 

  (0.016) 

Observations 279 279 

R-squared 0.072 0.074 

 Robust standard errors in brackets. *, **, and *** indicate the significance level of 10 percent, 5 

percent, and 1 percent. Intercept included. 
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Figure 4: Quality of Growth over Time 

 

 

3.3. Putting the QGI into Perspective with Existing Development 

Indicators  

To have an idea about where our proposed QGI stands compared to existing development indicators, 

we display in Figure 5 correlations between the QGI and a selection of living standards variables. It 

appears that the QGI is positively correlated with the well-established United Nations (UN) HDI and 

real GDP per capita (albeit non-linearly), and negatively with the poverty rate and income inequality. 

These findings imply that the QGI could be another legitimate part of the toolkit available for gauging 

countries‘ progress toward inclusvie growth.  
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Figure 5: Correlation between the QGI and Existing Development Indicators 

 

3.4. Drivers of the QGI: an Appraisal 

Pairwise correlation 

We investigate the key factors driving the QGI scores. We first adopt a pairwise correlation appraoch. 

We focus on living standards, politico-institutional indicators and external financing conditions. 

Figure ( 6.a ) points to a strong correlation between the QGI and politico-institutional factors. On the 

one hand, institutional quality, as measured by the quality of bureacracy, the rule of law or the control 

of corruption, is positively associated with the QGI, but the correlation is less marked with the latter. 

On the other hand, more political stability, as proxied by government stability go hand-in-hand with a 

higher QGI.  
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Figure 6: Quality of Growth Index: Key Correlations 

6.a: QGI and Politico-Institutional Factors  

 

A sound and stable macroeonomic environement as well as a better access to credits for financing 

good projects may be conducive to higher QGI scores. Indeed, Figure 6.b shows that the volatility of 

inflation and credit to the private sector are negatively and positively correlated with the QGI, 

repsectively. Figure 6.c points out a relevance of social spending in achieving a good quality of 

growth. The QGI is positively linked with public spending in education and health sectors. The 

correlations with external conditions, portrayed in Figure 6.d reveal somewhat a weak association 

between the QGI and both FDI and remittances. The correlation between the QGI and foreign aid
32

 is 

markedly negative, likely owing to the fact that foreign aid is mostly allocated to low-income 

countries.
33

  

 

 

                                                           
32 An approximation of the funds effectively transferred to developing countries, is computed by subtracting 

from total aid technical cooperation because it comprises education or training fees of nationals from recipient 

countries at home or abroad and payments to consultants or advisors for recipient countries. Furthermore, 

emergency flows (humanitarian aid, food aid) are subtracted as they are naturally countercyclical. 

33 Less charitably, this may rather reflect the ineffectiveness of foreign aid in improving the quality of 
growth in the recipient countries.  
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6.b: QGI and Domestic Macroeconomic Environment  

 
6.c: QGI and Social Spending  

 
 

6.d: QGI and External Environment

 

Econometric analysis 

Altogether, the results above are simple unconditional correlations and should not be viewed as causal 
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influence of these factors on the QGI. We perform OLS-based estimates using lagged (one period) 

values of the explanatory variables to account for likely delays in the influence of these variables on 

the QGI, and mitigate endogeneity issues. Table 3 reports the estimation results.
34

  

The baseline results focus on domestic macroeconomic factors, and are depicted in column  

1 of Table 3. First, it emerges that devoting more public resources to social sectors allows improving 

the quality of growth. Second, stable government is found to be conducive to a better quality of 

growth. This suggests that less frequent changes of governments, which imply a lower uncertainty 

faced by government members as to whether they will be left out, may increase their focus toward 

implementing effectively the country‘s development agenda and hence achieve a good quality of 

growth rather than getting involved in rent-seeking activities. Third, the coefficient of the volatility of 

inflation is negative and significant, implying that macroeconomic stability is a necessary ingredient 

for attaining pro-poor growth outcomes. Another striking result is the positive impact of financial 

development on QGI. This suggests that greater financial development, especially if accompanied by 

higher access to credit, may help unleash the private sector‘s potential for creating wealth and decent 

jobs for the population, and hence achieving a good quality growth ultimately. Last, but not the least, 

column 1 sheds light on the importance of structural factors such as institutional quality in steering up 

countries‘ QGI scores. The quality of institutions is measured by the average of quality of 

bureaucracy, the rule of law and the control of corruption. However, as already evidenced in Figure 

5.b above, the quality of bureaucracy seems to matter the most for improving the QGI, since the effect 

of rule of law on the QGI is positive but not significant whereas the coefficient of control of 

corruption does not have the expected positive sign but also is not significant (columns 5 to 7). 

Columns 2 to 4 of Table 3 allow assessing the role of external conditions for the QGI. FDI is found to 

be positively related to the QGI. This suggests that FDI, by contributing to close the domestic saving 

gaps, play a pivotal role in achieving a good quality of growth in developing countries. The 

coefficient of remittances is also positive but not significant. For foreign aid the result is somewhat 

puzzling (column 4), as its effect is significantly negative. As indicated earlier, this is not necessarily 

a statement about aid ineffectiveness, but may rather point to a mere empirical regularity that aid is 

mainly allocated to poorer countries.
35

  

Finally, it is worth noting that our empirical investigation is based on a partial correlation analysis 

after controlling for the simultaneity bias. Further research is warranted to uncover the causal 

links―when longer time coverage of the QGI will be available, before pretending to draw robust 

causal links between the QGI and these potential factors. 

                                                           
34 Appendix 9 depicts signs and significance levels of the QGI‟s drivers for different sub-sampling.  

35 For a detailed discussion on the debate on aid effectiveness, see Burnside and Dollar (2000), Collier and 
Dollar (2001), Guillaumont and Chauvet (2001) or Easterly et al. (2003). 
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Table 3: Determinants of Quality of Growth over 1990–2011  

Dependent variable [1] [2] [3] [4] [5] [6] [7] 

QGI QGI QGI QGI QGI QGI QGI 

Social spending-to-GDP ratio (one period lag) 1.340*** 1.292*** 1.318*** 1.363*** 1.451*** 1.296*** 1.573*** 

 (0.341) (0.339) (0.348) (0.464) (0.333) (0.338) (0.336) 

Government stability (one period lag) 0.017*** 0.014*** 0.014*** 0.00

7 

0.015*** 0.017*** 0.017**

*  (0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) 

Log of inflation volatility (one period lag) -0.017*** -0.016*** -0.017*** -

0.020*** 

-0.018*** -0.016*** -0.018*** 

 (0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) 

Credit to private sect.-to-GDP ratio (one 

period lag) 

0.106*** 0.108*** 0.107*** 0.061 0.114*** 0.092*** 0.118*** 

 (0.027) (0.026) (0.028) (0.043) (0.026) (0.027) (0.026) 

Aggregated institutional quality (one period 

lag) 

0.029** 0.029** 0.029** 0.036**    

 (0.014) (0.014) (0.014) (0.014)    

FDI-to-GDP ratio (one period lag)  0.628**      

  (0.260)      

Remittances-to-GDP ratio (one period lag)   0.196     

   (0.160)     

Foreign Aid-to-GDP ratio (one period lag)    -

1.184*** 

   

    (0.209)    

Rule of law (one period lag)     0.013   

     (0.008)   

Quality of bureaucracy (one period lag)      0.038***  

      (0.012)  

Control of corruption (one period lag)       -0.005 

       (0.011) 

Observations 163 163 156 101 163 163 163 

R-squared 0.423 0.438 0.427 0.638 0.417 0.447 0.408 

Robust standard errors in brackets. *, **, and *** indicate the significance level of 10%, 5%, and 1%. Intercept included, but not reported.



 

 

Page | 166  

 

4. Robustness of the QGI to alternative specifications 

We assess the sensitivity of the QGI in several aspects. 

First, as flagged in the methodology section, the benchmark QGI (QGI1) used so far stems from 

an equal weighting aggregation approach. In the following, we consider alternative weighting 

scenarios. Four alternative QGI (QGI2, QGI3, QGI4 and QGI5) are considered. QGI2 refers to 

the index derived from the following weighting combination, namely,    
 

 
   

 

 
., and by 

symmetry for QGI3   
 

 
   

 

 
.
 

QGI4 corresponds to the specification which assigns 

respectively  =3  4  and β=1  4  as weights for the intrinsic nature and the social dimension of 

growth, and conversely for QGI5. Remark that the great emphasis put on the intrinsic nature sub-

component ( =3  4 ) compared the social dimension sub-component in QGI5 allows us to 

highlight to some extent distinct nature of the QGI with respect to the UN HDI, which focuses 

primarily on human development while the QGI rather focuses overridingly on growth 

fundamentals. The key findings are as follows. First, key trends with all indices are not 

quantitatively and qualitatively different from the benchmark ones (QGI1). This is confirmed by 

the correlation matrix of the five QGIs (Appendix 5), which underscores that these indices are 

highly and significantly correlated, with a correlation coefficient ranging from 0.91 to 0.99. 

Second, to capture possible interactions between the different components of the QGI, we 

consider a geometric averaging approach, instead of the arithmetic one previously used. This 

strategy does not alter substantially the ranking, as provided in Appendix 3. This is also pinned 

down in Appendix 6 which reports a Spearman‘s rank order correlation test. The  

p-value for a lack of correlation between the arithmetic mean-based and geometric mean-based 

country ranking is zero, and the test statistic for the correlation between the two sets of ranking is 

quite large, standing at 0.995, suggesting that both these ways of deriving the QGI lead to 

consistent results, from a ranking standpoint. 

Third, we rebased the Min-Max normalization of the different components of the QGI on region-

specific minimum and maximum values. As underscored in the methodology section, given that 

the min and max used to standardize the different variables are endogenous to the retained 

sample, the performance gap may vary tremendously. Appendix 7 displays the results of the 

Spearman‘s rank correlation test between this ranking based on a region-specific standardization 

and the benchmark one. It appears that the two sets of ranking lead significantly to comparable 

results. Furthermore, the correlation matrix of these two sets of QGI leads to the same conclusion, 

as it clearly points out that these two series are highly and significantly correlated (Appendix 8).  

Another potential avenue for further tweaking the robustness checks of our results could be to 

assess their sensitivity to using flow (as opposed to stock) variables for building the social sub-

component of the QGI. Indeed, one might question the consistency of our composite QGI, in that 

most of the sub-indices under the growth fundamentals sub-component are based on flow 

variables (growth, volatility, etc.) while those under the social dimension building block are 

stock-based (education and health levels). However, we refrained from employing flow variables 

for constructing the social dimension sub-component, as this could have biased the results (scores 

and ranking), given that the dynamics of these variables over time exhibits a marked convergence, 
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as illustrated in Figure 7 below. Put simply, if the starting point of the social indicator is very low 

(or very high), the resulting flow-based (the change in the level) social sub-component might 

―overwhelm‖ the growth fundamental sub-component and drive the overall QGI. This would 

likely lead to misleading conclusions about the quality of growth across countries and time.   

Figure 7: Social Dimension and QGI over Time: Convergence 

  

5. Conclusion 

Improving living standards and reducing poverty are the ultimate goal of any growth strategy in 

developing countries. A nascent literature shows that countries with strong, stable, and broad-

based growth are more likely to improve living standards and reduce poverty rates. This paper 

contributes to the literature and proposes a Quality of Growth Index (QGI) that captures both the 

intrinsic nature and the social dimension of growth, with the view that a ―good quality of growth‖ 

is more than just the level of growth and should improve individuals‘ welfare. Hence, ―good 

growth‖ should feature sound fundamentals and notable achievements in social outcomes. 

Based on the availability of data, the QGI is designed as a composite index of sub-indexes 

capturing the ―growth nature‖ aspect and the ―desirable social outcomes‖ aspect. For the ―growth 

fundamentals‖ sub-index, four dimensions are considered of good quality: the strength of growth, 

the stability of growth, the diversification of the sources of growth, and the outward orientation of 

growth. For the ―social outcomes‖ sub-index, the most basic indicators of human capital are used: 

health proxied by life expectancy at birth and infant survival rate at birth and education proxied 

by primary school completion rate. These variables are supposed to reflect countries‘ progress 

toward better social indicators.  

The paper has brought out the following stylized facts of the QGI. First, we find that the QGI 

scores well when compared with other welfare measures such as the UN HDI, poverty rates, 

income inequality and income per capita measures. Second, while the QGI has broadly improved 

over time, it has varied markedly across regions, income levels with LIC and sub-Saharan African 

countries lagging behind. In the same vein, structural factors such as fragility and resource 

endowment tend to be associated with lower QGI. Third, we explore the possibility of the 

existence of a ―poor growth quality trap‖. We do find that there is a convergence in the quality of 

growth over time, though at a slow pace.  
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Building on the QGI, we also investigate the main drivers of the quality of growth. Empirical 

estimates indicate that institutions and policies tend to be associated with good quality growth. 

We find that the QGI is higher in a stable political environment. The quality of institutions, 

especially the quality of bureaucracy that ensures the capacity of government to deliver good 

public services, is also positively associated with higher QGI. Sound macroeconomic policies that 

help produce stable and broad-based growth contribute to better QGI. These include the share of 

spending allocated to social sectors, price stability, financial development and inclusion, and FDI.  

The QGI is a positive step in understanding how high growth could lead to better social outcomes. 

It provides a comprehensive measure of the very nature of growth despite the paucity of data. It is 

also a dynamic concept and allows cross-country comparisons. Potential future research, as data 

become available, could enhance and broaden the scope of the QGI by including labor market and 

inequality measures. These would undoubtedly improve the inclusiveness dimension of the QGI. 

For now, the QGI developed in this paper could serve as a benchmarking tool to guide policies for 

an inclusive growth. 
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Appendix 1:  Data Sources and Definition 

Variables Definition Sources 

Quality of Growth 

Index (QGI) 

Composite index ranging between 0 

and 1, resulting from the aggregation of 

components capturing growth 

fundamentals and from components 

capturing the socially-friendly nature of 

growth. The higher the index, the 

greater is the quality of growth. 

Authors‘ own calculations 

Poverty rate 
Proportion (percent) of the population 

living with less than one dollar a day 
Sala-i-Martin (2006) 

Human Development 

Index (HDI) 

Geometric mean of normalized indices 

measuring achievements in three basic 

dimensions of human development: a 

long and healthy life, access to 

knowledge and a decent standard of 

living. 

UN HDI database, available at: 

http://hdrstats.undp.org/en/indicators/103106.html 

Inflation Inflation rate based on the CPI index World Economic Outlook 

GDP per capita 

growth rate 
Annual change of per capita product 

World Development Indicators (WDI) 

Life expectancy at 

birth 

Number of years a newborn infant 

would live if prevailing patterns of 

mortality at the time of its birth were to 

stay the same throughout its life. 

Infant mortality rate 

Number of infants dying before 

reaching one year of age, per 1,000 live 

births in a given year. 

Credit to private 

sector 

Domestic credit to private sector, 

namely credit offered by the banks to 

the private sector, as percent of GDP 

Foreign Direct 

Investment (FDI) 

Net Inflows of Foreign Direct 

Investments, as percent of GDP 

Remittances 

Workers' remittances and compensation 

of employees (Percent of GDP), 

calculated as the sum of workers' 

remittances, compensation of 

employees, and migrants' transfers. 

Primary school 

completion rate  

Percentage of students completing the 

last year of primary school.  

WDI, with authors‘ estimations for missing 

observations 

Index of 

diversification of 

export products 

Complement of a Herfindahl-

Hirschman index (HHI) of the 

concentration of countries‘ export 

products 

COMTRADE 

Foreign Official Aid 
Official development Aid actually 

disbursed, as percent of GDP 
Guillaumont and Tapsoba (2012) 

Public Health Public resources allocated to heath IMF dataset 

http://hdrstats.undp.org/en/indicators/
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spending  spending, as percent of GDP 

Public Education 

spending 

Public resources allocated to education 

spending, as percent of GDP 

Quality of 

bureaucracy 

Index of the institutional strength and 

quality of the bureaucracy, ranging 

from 0 to 4. The higher the index, the 

stronger the quality of the bureaucracy. 

International Country Risk Guide (ICRG, 2009)  

Rule of Law 

Index assessing the strength and the 

impartiality of the legal system, as well 

as the popular observance of the law. 

The index ranges from 0 to 6, with a 

higher value of the index reflecting a 

higher institutional quality. 

Control of corruption 

Index assessing the control of 

corruption within the political system. 

It ranges from 0 to 6, with a higher 

value of the index reflecting a better 

control of corruption 

Government stability 

Index ranging from 0 to 12 and 

measuring the ability of government to 

stay in office and to carry out its 

declared program(s).The higher the 

index, the more stable the government 

is. 
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Appendix 2: Dealing with Missing Observations in the Primary School Completion Rate 

Observations for primary school completion rate are missing for some countries. In order to avoid 

reducing considerably the sample size when using this indicator as a proxy for the social 

dimension of the quality of growth, we estimate these missing observations according to the 

following approach: 

1) First, we compute for each country the primary completion rate (Complest) by dividing 

the average years of primary schooling (from Barro and Lee, 2010) with the average 

duration of primary school (from WDI, 2010). 

 

2) Second, to ensure that the computed completion rates (Complest) are consistent with the 

actual rates, we proceed as follows: 

 

- For a given country at a given year, if the actual completion rate (Complact) is 

available, then we keep this Complact as the completion rate (Compl) to be 

considered for the calculation of the QGI index. 

 

- For a given country at a given year, if Complact is missing, then we consider 

Complest adjusted for the average deviation between Complest and Complact (in the 

neighborhood of the year for which Complact is missing). The neighborhood 

considered spans from the 5 years preceding the year for which the observation is 

missing to the 5 years following the year for which the observation is missing.
36

 

ititit estComplCompl  _  

where i et t stands for country i and period t, respectively, with 

4,4),__(  ttjestComplactComplmean itjiit . 

  

                                                           
36 Note that “5” also corresponds to the interval over which the data are averaged in the calculation 
of the QGI. 
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Appendix 3. Country Ranking using Geometric Mean-based QGI 

 

 

Rank country QGI Rank country QGI Rank country QGI Rank country QGI

1 Malaysia 0.804 1 Malaysia 0.802 1 China 0.843 1 China 0.836

2 China 0.757 2 China 0.781 2 Latvia 0.790 2 Bulgaria 0.826

3 Thailand 0.748 3 Poland 0.780 3 Vietnam 0.785 3 Argentina 0.823

4 Chile 0.736 4 Vietnam 0.778 4 Bulgaria 0.776 4 Vietnam 0.798

5 Uruguay 0.730 5 Chile 0.750 5 Poland 0.769 5 Indonesia 0.794

6 Argentina 0.728 6 Thailand 0.748 6 Lithuania 0.766 6 Malaysia 0.790

7 Indonesia 0.723 7 Sri Lanka 0.744 7 Chile 0.762 7 Uruguay 0.776

8 Poland 0.720 8 Uruguay 0.731 8 Sri Lanka 0.746 8 Poland 0.772

9 Sri Lanka 0.718 9 Indonesia 0.729 9 Brazil 0.743 9 Panama 0.769

10 Vietnam 0.713 10 Argentina 0.724 10 Tunisia 0.740 10 Colombia 0.767

11 Panama 0.704 11 Mexico 0.716 11 Malaysia 0.739 11 Peru 0.765

12 Mexico 0.700 12 Lithuania 0.713 12 Uzbekistan 0.738 12 Sri Lanka 0.765

13 Costa Rica 0.690 13 Brazil 0.712 13 Mexico 0.737 13 Kazakhstan 0.764

14 Bulgaria 0.682 14 Panama 0.712 14 Thailand 0.733 14 Thailand 0.764

15 Colombia 0.677 15 Bulgaria 0.704 15 Cuba 0.730 15 Brazil 0.761

16 Turkey 0.673 16 Peru 0.704 16 Panama 0.730 16 Lithuania 0.761

17 Brazil 0.671 17 Egypt, Arab Rep. 0.700 17 Argentina 0.729 17 Chile 0.760

18 Belarus 0.664 18 Albania 0.699 18 Russian Federation 0.728 18 Belarus 0.756

19 Philippines 0.664 19 Tunisia 0.698 19 Albania 0.726 19 Tunisia 0.754

20 Ecuador 0.662 20 Costa Rica 0.698 20 Georgia 0.723 20 Romania 0.751

21 Jordan 0.654 21 Colombia 0.690 21 Armenia 0.723 21 Russian Federation 0.747

22 Romania 0.651 22 Bolivia 0.690 22 Egypt, Arab Rep. 0.721 22 Uzbekistan 0.745

23 Venezuela 0.648 23 Cuba 0.689 23 Romania 0.721 23 Mexico 0.745

24 Peru 0.645 24 Romania 0.688 24 Indonesia 0.720 24 Turkey 0.742

25 Russian Federation 0.644 25 Turkey 0.684 25 Peru 0.719 25 Albania 0.741

26 Tunisia 0.644 26 Latvia 0.679 26 Costa Rica 0.715 26 Jordan 0.739

27 Syrian Arab Republic 0.643 27 Ecuador 0.678 27 Uruguay 0.710 27 Cuba 0.738

28 Cuba 0.641 28 Jordan 0.675 28 Turkey 0.709 28 Egypt, Arab Rep. 0.738

29 Kyrgyz Republic 0.641 29 Armenia 0.671 29 Belarus 0.707 29 Latvia 0.736

30 Botswana 0.639 30 Russian Federation 0.671 30 Kazakhstan 0.704 30 Syrian Arab Republic 0.736

31 Moldova 0.635 31 Georgia 0.664 31 Colombia 0.703 31 Armenia 0.735

32 Lithuania 0.625 32 Syrian Arab Republic 0.663 32 Jordan 0.703 32 Costa Rica 0.729

33 Egypt, Arab Rep. 0.623 33 Philippines 0.659 33 Kyrgyz Republic 0.699 33 Georgia 0.726

34 Kazakhstan 0.621 34 Kazakhstan 0.656 34 Ecuador 0.697 34 Lao PDR 0.722

35 Paraguay 0.615 35 Kyrgyz Republic 0.656 35 Moldova 0.685 35 Mongolia 0.720

36 South Africa 0.613 36 Moldova 0.651 36 Philippines 0.683 36 Ecuador 0.719

37 Kenya 0.611 37 El Salvador 0.646 37 El Salvador 0.672 37 India 0.710

38 Honduras 0.606 38 Paraguay 0.646 38 Bolivia 0.668 38 Bolivia 0.700

39 El Salvador 0.603 39 South Africa 0.645 39 Azerbaijan 0.665 39 Philippines 0.699

40 Albania 0.599 40 Venezuela 0.639 40 Mongolia 0.662 40 Moldova 0.697

41 Algeria 0.594 41 Belarus 0.638 41 Tajikistan 0.661 41 Paraguay 0.694

42 Latvia 0.594 42 Algeria 0.635 42 Syrian Arab Republic 0.656 42 Morocco 0.691

43 India 0.591 43 India 0.626 43 South Africa 0.653 43 Honduras 0.687

44 Bolivia 0.582 44 Botswana 0.626 44 Paraguay 0.651 44 El Salvador 0.684

45 Armenia 0.581 45 Honduras 0.623 45 India 0.646 45 Tanzania 0.682

46 Namibia 0.577 46 Namibia 0.614 46 Lao PDR 0.641 46 South Africa 0.681

47 Mongolia 0.575 47 Azerbaijan 0.609 47 Namibia 0.641 47 Kyrgyz Republic 0.678

48 Ghana 0.564 48 Uzbekistan 0.607 48 Algeria 0.640 48 Algeria 0.666

49 Swaziland 0.560 49 Mongolia 0.607 49 Honduras 0.629 49 Bangladesh 0.662

50 Azerbaijan 0.555 50 Kenya 0.590 50 Nicaragua 0.623 50 Guatemala 0.658

51 Georgia 0.540 51 Ghana 0.586 51 Morocco 0.617 51 Nicaragua 0.651

52 Guatemala 0.537 52 Lao PDR 0.584 52 Venezuela 0.611 52 Namibia 0.641

53 Morocco 0.529 53 Nicaragua 0.581 53 Guatemala 0.608 53 Ghana 0.640

54 Iran, Islamic Rep. 0.518 54 Iran, Islamic Rep. 0.579 54 Bangladesh 0.605 54 Iran, Islamic Rep. 0.639

55 Bangladesh 0.505 55 Bangladesh 0.577 55 Iran, Islamic Rep. 0.603 55 Kenya 0.635

56 Tajikistan 0.501 56 Guatemala 0.572 56 Ghana 0.600 56 Nepal 0.631

57 Nepal 0.487 57 Tajikistan 0.556 57 Nepal 0.596 57 Tajikistan 0.630

58 Gabon 0.485 58 Nepal 0.554 58 Kenya 0.594 58 Zambia 0.618

59 Congo, Rep. 0.483 59 Morocco 0.549 59 Gambia, The 0.569 59 Botswana 0.616

60 Uzbekistan 0.479 60 Swaziland 0.542 60 Botswana 0.562 60 Pakistan 0.595

61 Nicaragua 0.475 61 Gabon 0.520 61 Tanzania 0.553 61 Venezuela 0.593

62 Pakistan 0.475 62 Pakistan 0.494 62 Togo 0.542 62 Madagascar 0.581

63 Tanzania 0.472 63 Tanzania 0.488 63 Cameroon 0.537 63 Azerbaijan 0.578

64 Lao PDR 0.462 64 Togo 0.487 64 Swaziland 0.528 64 Swaziland 0.567

65 Senegal 0.454 65 Cameroon 0.482 65 Pakistan 0.521 65 Rwanda 0.564

66 Yemen, Rep. 0.413 66 Senegal 0.477 66 Uganda 0.509 66 Ethiopia 0.563

67 Cameroon 0.409 67 Sudan 0.455 67 Gabon 0.501 67 Gambia, The 0.558

68 Côte d'Ivoire 0.405 68 Zambia 0.448 68 Senegal 0.501 68 Togo 0.557

69 Madagascar 0.404 69 Côte d'Ivoire 0.445 69 Zambia 0.494 69 Gabon 0.554

70 Togo 0.404 70 Congo, Rep. 0.443 70 Madagascar 0.472 70 Benin 0.551

71 Gambia, The 0.403 71 Malawi 0.438 71 Benin 0.466 71 Uganda 0.549

72 Sudan 0.399 72 Gambia, The 0.437 72 Malawi 0.454 72 Senegal 0.546

73 Zambia 0.385 73 Equatorial Guinea 0.436 73 Côte d'Ivoire 0.451 73 Cameroon 0.526

74 Congo, Dem. Rep. 0.383 74 Uganda 0.431 74 Congo, Rep. 0.446 74 Malawi 0.506

75 Uganda 0.381 75 Mauritania 0.422 75 Mauritania 0.439 75 Mauritania 0.503

76 Equatorial Guinea 0.378 76 Madagascar 0.411 76 Guinea 0.424 76 Guinea 0.502

77 Mauritania 0.366 77 Yemen, Rep. 0.408 77 Sudan 0.423 77 Mozambique 0.502

78 Burundi 0.364 78 Lesotho 0.396 78 Lesotho 0.415 78 Côte d'Ivoire 0.486

79 Djibouti 0.344 79 Benin 0.383 79 Yemen, Rep. 0.407 79 Sierra Leone 0.476

80 Malawi 0.320 80 Djibouti 0.339 80 Ethiopia 0.393 80 Congo, Dem. Rep. 0.473

81 Lesotho 0.316 81 Nigeria 0.317 81 Djibouti 0.391 81 Djibouti 0.469

82 Rwanda 0.298 82 Guinea 0.315 82 Nigeria 0.385 82 Lesotho 0.468

83 Central African Rep. 0.297 83 Congo, Dem. Rep. 0.312 83 Sierra Leone 0.363 83 Nigeria 0.464

84 Benin 0.295 84 Central African Rep. 0.290 84 Rwanda 0.362 84 Congo, Rep. 0.456

85 Nigeria 0.291 85 Sierra Leone 0.279 85 Equatorial Guinea 0.360 85 Mali 0.435

86 Mozambique 0.277 86 Rwanda 0.278 86 Congo, Dem. Rep. 0.347 86 Burundi 0.420

87 Sierra Leone 0.259 87 Burkina Faso 0.263 87 Mali 0.347 87 Yemen, Rep. 0.416

88 Burkina Faso 0.259 88 Mali 0.262 88 Burkina Faso 0.344 88 Equatorial Guinea 0.406

89 Guinea 0.221 89 Mozambique 0.260 89 Burundi 0.321 89 Sudan 0.406

90 Chad 0.184 90 Burundi 0.243 90 Chad 0.304 90 Burkina Faso 0.393

91 Niger 0.164 91 Ethiopia 0.229 91 Niger 0.289 91 Niger 0.390

92 Mali 0.153 92 Niger 0.195 92 Mozambique 0.286 92 Central African Rep. 0.373

93 Ethiopia 0.002 93 Chad 0.168 93 Central African Rep. 0.278 93 Chad 0.220

1990-94 1995-1999 2000-04 2005-11
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Appendix 4. QGI for the Full Sample over 1990–2011: Descriptive Statistics 

Variables Obs Mean Std. Min Max 

 1 : Benchmark result 

QGI1  372 0.604 0.140 0.258 0.849 

 2 : Robustness to Alternative Specifications 

QGI2  372 0.550 0.137 0.201 0.797 

QGI3  372 0.591 0.116 0.299 0.836 

QGI4  372 0.616 0.167 0.217 0.868 

QGI5  372 0.584 0.105 0.319 0.829 

QGI6  372 0.597 0.180 0.169 0.843 

Note: APC= Asian and Pacific Countries; CEEC= Central and Eastern European Countries; 

LAC= Latin American Countries; MENA=Middle East and North Africa; SSA= Sub-Saharan 

Africa; LIC=Low-income countries; LMIC=Lower-Middle income countries; UMIC=Upper-

Middle income countries; OIL=Oil exporting countries; NON-OIL=Non-oil exporting countries. 

QGI1 corresponds to the QGI obtained using 2/121   , QGI2 when using ( 3/12,3/21   ), 

QGI3 when using ( 3/22,3/11   ), QGI4 when using ( 4/12,4/31   ) and QGI5 when 

using ( 4/32,4/11   ). 

 

Appendix 5:  Correlation Matrix of the Alternative QGIs  

 

QGI1 QGI2 QGI3 QGI4 QGI5 

QGI1 1 

    QGI2 0.9868*** 1 

   

 

(0.000) 

    QGI3 0.9937*** 0.9624*** 1 

  

 

(0.000) (0.000) 

   QGI4 0.9635*** 0.9941*** 0.9274*** 1 

 

 

(0.000) (0.000) (0.000) 

  QGI5 0.9845*** 0.9452*** 0.9965*** 0.9051*** 1 

 

(0.000) (0.000) (0.000) (0.000) 

 Note: *** indicates the significance level of 1 percent; P-value in brackets. 

Appendix 6. Spearman‘s Rank Order Correlation Test   (Arithmetic Mean-based versus 

Geometric Mean-based QGI) 

 

 

 

Appendix 7. Spearman‘s Rank Order Correlation Test 

Variables 
QGIAPC1 QGICEEC1 QGILAC1 QGIMENA1 QGISSA1 

Number of Observations     372 

 Spearman's rho     0.995 

Ho: Arithmetic Mean-based QGI and Geometric mean-based QGI are independent 

Prob > |t| = 0.0000 
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vs. 

QGIAPC2 

vs. 

QGICEEC2 

vs. 

QGILAC2 

vs. 

QGIMENA2 

vs. 

QGISSA2 

Spearman's rho 0.988 0.98 0.98 0.961 0.999 

Number of 

Observations 

48 64 68 40 144 

 Ho: The two sets of QGI indices are independent 

P-value 0.000 0.000 0.000 0.000 0.000 

Note: subscript 1 refers to the benchmark QGI score by region while subscript 2 refers to the 

region-specific one. 

 

Appendix 8. Correlation Matrix between the Benchmark QGI and the Region-Specific QGI 

 

QGIAPC

1 QGICEEC1 

QGILAC

1  

QGIMENA

1  

QGISSA

1 

      QGIAPC2 0.993***  

    

 

(0.000) 

    QGICEEC2 

 

0.984*** 

   

  

(0.000) 

   QGILAC2 

  

0.982*** 

  

   

(0.000) 

  QGIMENA2  

   

0.964*** 

 

    

(0.000) 

 QGISSA2 

    

0.999*** 

     

(0.000) 

Note: subscript 1 refers to the benchmark QGI score by region while subscript 2 refers to the 

region-specific one; P-value in brackets. 
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Appendix 9. Determinants of Quality of Growth on Different Subsamples 

Dependent variable: QGI 
[1] [2] [3] [4] [5] [6] [7] 

LIC MIC 1990-99 2000-11 SSA Non-Fragile Resource-rich 

Social spending-to-GDP ratio (+)
*
 (+)

*
 (+)

***
 (+)

*
 (+)

***
 (+)

***
 (+)

*
 

Government stability  (+)
***

 (+) (+)
***

 (-) (+)
***

 (+)
***

 (+)
***

 

Log of inflation volatility  (-)
**

 (-)
**

 (-)
***

 (-)
**

 (-)
**

 (-)
***

 (-)
**

 

Financial depth  (+)
***

 (+)
***

 (+)
***

 (+)
***

 (+)
***

 (+)
***

 (+)
***

 

Aggregated institutional quality  (+)
*
 (+) (+)

***
 (+)

***
 (+)

*
 (+)

**
 (+)

**
 

FDI-to-GDP ratio (+) (+)
*
 (+)

*
 (+)

*
 (+) (+)

***
 (+) 

Remittances-to-GDP ratio (+)
**

 (-) (-) (+) (+) (+) (+) 

Foreign Aid-to-GDP ratio (-)
***

  (-)
***

 (-)
***

 (-)
***

 (-)
***

 (-)
***

 

Rule of law  (+) (+)
**

 (+) (+) (+) (+) (+)
*
 

Quality of bureaucracy  (+)
***

 (+) (+)
***

 (+)
***

 (+)
***

 (+)
***

 (+)
***

 

Control of corruption (-) (-)
*
 (+) (+) (-) (-) (+) 

Observations 71 158 96 133 78 159 52 

R-squared 0.558 0.218 0.509 0.370 0.541 0.432 0.566 

Note: (+) and (-) indicate a positive and negative effect respectively, while *, **, and *** indicate 

the significance level of 10%, 5%, and 1% respectively.
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Abstract 

So far, the roles of international remittances in the growth accounting process of the recipient 

countries have been analyzed in the empirical literatures. However, all these previous studies 

assume remittances as a private and unilateral financial transfer from the north
 
to the south, and 

consider received remittances as the only variable responsible for shaping growth. This paper 

seeks to trace the empirical relationship between international remittances and economic growth 

by introducing a new concept called net remittances (the difference between remittances received 

and paid). The empirical investigation is carried on a sample of 39 Sub-Saran African countries 

covering the period 1983-2012 and adopts dynamic panel (System GMM) estimation technique. 

The estimate shows that net international remittances have positive and statistically significant 

impact on economic growth in the region. An important implication of the result is that net 

international remittances are not only a wholesome income transfer, which mainly used for 

consumption, but also are main sources of finance for enhancing economic growth. Ensuring 

active participation and full-fledged engagement of migrants in the development arena of their 

countries; providing financial institutions together with financial education and entrepreneurship 

training for remittances consumers and improving the regulatory framework of remittances 

market will retain the long run development impact of international remittances in the region. 

 Keywords: Net Remittances, Economic Growth, Panel Data, System GMM, Sub-Saharan Africa 

JEL Classification: F22, F24, F43, O55, R11 

1. Introduction       
Recently, more than 20 million Africans live and work outside their origin countries.  However, most 

of these migrants remit money, known as international remittances, back home to assist their 

families.
38

 To this end, over the last couples of decades, international remittances flowing to Sub-

Saharan Africa experienced significant upsurge. For instance, an estimate by the World Bank (April, 

2014) shows that the flows of these financial transfers to this region reached more than $30 billion in 

2013 given the fact that the actual figures are even much larger. Indeed, these considerable amount of 

financial resources are becoming the most important and stable sources of external finance compared 

                                                           
37 I would like to express my deep gratitude to Professor Pasquale Scaramozzino for his patient guidance, 

enthusiastic encouragement and useful critiques of this research work. I would also like to extend my thanks to 

Professor Alessandro Piergalinni for his unsurpassed support and IGAD Economic conference participants for 

their useful comments. 

38  The World Bank (2008) defines international remittances as the sum of three components: workers‘ 

remittances, migrant transfers, and compensation of employees. Workers‘ remittances are private transfer from 

migrant workers in the host country to recipients in his/her country of origin. Income from migrants who have 

lived in the host country for less than a year is classified as compensation of employees. Migrant transfer is 

financial obligations that arise from the migration of individuals from one economy to another. 

mailto:ademe.hailu@gmail.com
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to foreign direct investment and official development assistant for remittances-recipient countries in 

the region. On the contrary, the region also paid a substantial amount of money, known as remittances 

paid (equivalent to 17% of its gross remittances received), for its immigrants. 

Surprisingly, the potential economic impact of these financial flows on recipient-countries produce 

sizable interest among researchers. Among others impact of remittances on poverty (Adams and Page, 

2005), education (Cox and Ureta, 2003), consumption smoothing (Yang, and Choi, 2005), output 

volatility (Sayan, 2004), and competitiveness (Lopez et al., 2007). Most importantly, the role of these 

financial transfers in the growth accounting process of remittances-recipient countries have been 

extensively analyzed in the empirical literatures. However, the result they provide is mixed. For 

example, Chami et al., (2005) and Le (2008) indicate that international remittances adversely affect 

the economies of recipient countries. Meanwhile, IMF (2005) revealed that there is no statistically 

significant direct link between real per capita output growth and international remittances while the 

remaining studies found positive and statistically significant relationship (Taylor, 1992; Giuliano and 

Ruiz-Arranz, 2005; Fayissa and Nsiah, 2008; Gupta et al., 2009; Rao and Hassan, 2012).  

As a conclusion of the previous empirical studies regarding the relationship between remittances and 

economic growth, it is possible to argue that the sources of these puzzling results seem to be the use 

of different measures of international remittances and estimation approaches. All those previous 

studies assume remittances as a private and unilateral financial transfer from the north
 
to the south, 

and they used received remittances (gross remittances) as the only variable responsible for shaping 

growth. Perhaps none of them have tried to investigate the empirical relationship between remittances 

and economic growth considering net remittances as growth explanatory variable. Surprisingly, some 

Sub-Saharan African countries (Botswana, Gabon, Guinea, Guinea-Bissau, Niger, Congo Republic, 

Cameroon, Zambia, South Africa and Cote d‘Ivoire) are net remittances payers. Hence, the choice of 

received remittances as the only variable in identifying remittances-growth relationship in the region, 

could introduce the problem of measurement error. This paper, therefore, contribute to the literature 

by directly investigating the relationship between international remittances and economic growth in 

Sub-Saharan Africa by introducing a new concept called net remittances (the difference between 

remittances received and remittances paid).   

The empirical investigation is carried out on a sample of 39 Sub-Saran African countries based on the 

availability of relevant data during 1983-2012. In order to control all the problems associated with 

model specification, estimation approach and endogeneity problems, dynamic panel estimation 

technique, mainly system GMM proposed by Blundell and Bond (1998), is employed. The paper 

estimates economic growth on net remittances based on various specifications and demonstrates the 

existence of direct empirical relationship between net remittances and economic growth in the region. 

The estimated result shows that net remittances have positive and statistically significant impact on 

economic growth. The empirical result is robust in a number of sensitivity analysis and uncertainty 

checks including lagged value specifications, controlling growth explanatory variables and enclosure 

of regional dummies to check whether the outcome changes due to spatial variation. The result further 

strengthens the idea that net international remittances are not only a wholesome income transfer, 

which mainly used for consumption, but also are main sources of finance for enhancing economic 

growth. 

The paper is structured as follows. Section two briefly reviews regional trends and the channel 

through which international remittances affect economic growth. Section three covers the empirical 

framework and discuss how it overcome the endogeneity problem which is common in the existing 

literatures.  Section four discusses the sources of data and describes variables of interest. Sections five 
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presents the empirical results and makes a preliminary attempt to trace the link between remittances 

and economic growth. Section six carried out sensitivity analysis. Finally, some concluding remarks 

and policy recommendations are presented in section seven. 

2. International Remittances in Sub-Saharan Africa: Trends and 

Facts 
Immediately after the end of colonial era, many African countries involved in to the most brutal and 

bloody war. Some of them hosted internal conflicts and civil war (Sierra Leone, Democratic Republic 

of Congo, Cote d‘Ivoire, Liberia) while others have engaged in border and territorial conflicts 

(Ethiopia and Somalia, Ethiopia and Eritrea, Namibia and Angola, Cameron and Nigeria, Burkina 

Faso and Benin, Sudan and South Sudan). Some countries have suffered with violent, dictatorial and 

authoritarian regimes. Hundreds and thousands of civilians starved to death.
39

  Alongside with these 

devastations, a greater number of African people start migrating from one location to other. Recently, 

more than 20 million Africans live and work outside their home countries. As it is illustrated in table 

1, Sub-Saharan Africa as a region was ranked as the fourth largest region being sources for the stock 

of global migrants in 2010 preceded by East Asia and the Pacific, Middle East and North Africa, and 

Europe and Central Asia. 

Table 1. The stock of international migrant and remittances per capita, 2010 

Region   Total 

population 

Stock of 

internationa

l migrants 

International 

migrants (% 

population) 

Remittances 

transferred per 

migrant (USD) 

Remittance

s received 

per capita 

(USD) 

Europe and 

Central Asia 

  890818277 

 

   77090348 

 

           8.67 

 

          147 

East Asia and 

Pacific 

 2203762070 

 

  19203371 

 

           0.88 

 

          40 

South Asia  1606838890   12175138            0.76           51 

Latin America  595022397   7126897            1.2           94 

Middle East and 

North Africa 

 380656782 

 

  30039698 

 

           7.89 

 

         102 

Sub-Saharan 

Africa 

 864720652 

 

  17645403 

 

          2.05 

 

         33 

Total                     6541819068        163280855  

Fortunately, most of these migrants send money, known as international remittances, back home to 

help their families. Over the past three decades, international remittances flows to Sub-Saharan Africa 

experienced significant increase.  For example, an estimate by the World Bank (April, 2014) indicate 

that the flows of international remittances to this region reached $28.9 billion in 2010 from $4.8 

                                                           
39 Catastrophic famine caused by drought and man-made  disasters resulting in the death of 400,000 

people in Ethiopia (1983-85), 70,000 in Sudan (1998), 30,000 in Uganda (1980-81), more than one 

million in Nigeria (1967-70) and 300,000 in Somalia (1991-92).  In the same year, more than 2 

million Somalians were migrated overseas.  
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billion in 2000. In Sub-Saharan Africa, international remittances account the largest GDP share in the 

world next to South Asian countries in 2010 (see table 2). Likewise, for some countries in the region, 

international remittances contribute more than 10% of their gross domestic product (Lesotho 28%, 

Gambia 12%, Senegal 11% and Togo 10.6%) in the same year. In absolute terms, the country with the 

highest volume of international remittances inflows is Nigeria, which is estimated to have $19.8 

billion in 2010. This would denote 68% of total remittances flows to Sub-Saharan Africa in that year. 

On a per capita basis, Lesotho leads with the highest estimated remittances per capita in the region 

with approximately $304 followed by Cape Verde with $268. As it is illustrated in table 1, the average 

per capita remittances for Sub-Saharan African countries estimated to have $33, the lowest in the 

world. 

Besides, international remittances are becoming the most important and stable sources of external 

finance leading foreign direct investment and official development assistance for some labor 

exporting countries in the region.
40

 For example, the size of international remittances in Gambia and 

Nigeria were equivalent to three times foreign direct investment inflows in 2011. Sub-Saharan Africa 

as a region paid more remittances (remittances paid) to the rest of the world than what it received 

(remittances received) before 1993 while the reverse has happened after early 1990‘s and the net 

remittances have become positive (see figure 1). In 2010, the region paid 0.41% of its gross domestic 

product in the form of remittances, known as remittances paid, for its immigrants while received 

2.51% of its GDP from its overseas migrants (see table 2). 

Table 2: Distribution of international remittances across regions, 2010 

 Region Remittances 

received 

(current USD) 

Remittances 

received (% 

of GDP) 

Remittances 

paid (current 

USD) 

Remittanc

es paid  

(% of 

GDP) 

Net 

remittances 

received 

(% of 

GDP) 

Europe and 

Central Asia 

                  149179949874            

East Asia and the 

Pacific 

                 29302524919           

South Asia                  5013703340           

Latin America                  4899910563           

Middle East and 

North Africa 

                 58163702953            

Sub-Saharan 

Africa 

                 4702671558           

  Total          424946919880                            251262463207                             

What are the channels through which international remittances affect economic growth? Beyond the 

direct impact, there are a number of ways through which international remittances affect economic 

growth of the recipient countries. International remittances accelerate output growth through 

enhancing domestic investment. Increasing inflows of these financial transfers ease credit constraints 

                                                           
40 International remittances are less volatile than other official flows (FDI, ODA and other private 

income flows) and usually rise in response to the cyclicality of the economic conditions in the 

remittances-recipient countries (see Ratha, 2003). 
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and allowing individual not only to smooth their consumption but also to augment domestic private 

investment (Fajnzylber and Lopez, 2007). International remittances pave the way for efficient 

allocation of domestic investment through enabling access to finance, lowering information 

asymmetry and reducing transaction costs.  Indeed, under high quality institutions, remittances 

inflows induce sound progress in domestic investment.  Remittances-recipient households are most 

likely to start up new business or expand the existing one under sound and secure institutions (Dzansi, 

2013). 

The productivity of the economy of a given country also depends on human capital accumulation 

(Lewis, 1954). In this regard, international remittances play their role in producing educated and 

healthy labor forces to the economy. Remittances can help overwhelmed borrowing constraints that 

limit investment on education. Recent studies indicate that international remittances have positive 

impact on school enrollment, and remittances-receiving households have higher propensity to spend a 

greater share of income from international remittances on education. It appears that international 

remittances have a tendency to ease the budget constraint of the household so that children‘s 

likelihood to leave school diminishes. Besides, Choucri (1986) argued that spending international 

remittances on food items, health care, and other consumption related outlays, would play a 

productive contributions in producing human capital needed for development in poor recipient 

countries.          

Figure 1. Flows of international remittances in Sub-Saharan Africa (in Billion USD) 

   

Output volatility highly affect average economic growth rate in developing countries. However, 

international remittances inflows could play a decisive role in reducing aggregate output fluctuations 

(Sayan, 2004, Durdu and Sayan, 2008). On the other hand, remittances heading for consumption 

expenditure can stimulate the economy. Lucas (2005) discovered the existence of a huge multiplier 

effect, which stimulate the economy, related with remittances-recipient households‘ consumption 

expenditure. Contrary to all of these positive contributions, international remittances could generate 

the adverse effect to the whole economy and hamper economic growth. International remittances 

could appreciate the real exchange rate and may induce the Dutch disease effect in the recipient 

economy (Lopez et al., 2007). In poor recipient countries, remittances also bear inflation (Mishra et 

al., 2011) and generate dependent generations on the overseas migrants which might affect the long-

run performance of the economy. But which effect wines? This paper tries to examine the issue in the 

following sections.  
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3. Empirical Framework  

To explore the effect of net remittances on economic growth among Sub-Saharan African countries, 

the following log-linear equation is adopted.  

                                 
                                                             (1)   

Where          is the logarithm of GDP growth rate and   is the constant term while      is net 

international remittances received as percentage share of GDP for country   at year  .     is a 1×  

vector of k country-level control variables such as gross fixed capital formation (GFC) as a percentage 

share of GDP used as a proxy for domestic investment in physical capital; secondary school 

enrollment as percentage share of gross enrollment used as a measure of investment in human capital 

accumulation (HC); net foreign direct investment (FDI) and official development assistant (ODA) 

inflows measured as percentage share of GDP; rate of inflation (INF) proxied by the rate of change of 

annual consumer price index, and trade openness index (TOI) measured as the sum of export and 

import as a percentage share of GDP. Regional dummies (in this case: Central, East, South and West 

Africa regions) are included in equation (1) to capture regional-specific effects. Here the disturbance 

term has two components: the fixed effect,       and the idiosyncratic shocks     . Assume that 

   and     are independently distributed across   and have familiar error component structure. Finally, 

the subscripts       and   are the country, region and time identities respectively. 

In the above specification, the problem of dynamic panel bias and potential endogeneity problem will 

arise if the classical OLS or 2SLS or static panel like random and fixed effect estimation techniques 

are considered. This is because it is very likely that economic growth by nature is a dynamic process. 

The process of adjustment in economic growth to a change in its factors may depend both on the 

passage of time - which argues for including several lags of these factors as regressors and on its own 

past values - which argues for lag values of economic growth are also regressors. On the other hand, 

there might exist a reverse causation of economic growth on human capital accumulation. The level of 

income realized by the national economy possibly determines the accumulation of human capital by 

increasing the desire and widening the opportunity of individuals to augment their level of education 

(Freire-Seren, 2001). Moreover, endogeneity problem associated with net remittances variable may 

potentially be detected if the performance of domestic economy derives the inflows of remittances. 

This can happen when the downturn of the domestic economy leads the fellow altruistic migrants to 

increase compensatory transfers (Chami, et al., 2009).    

Therefore, to handle all the problems associated with model specification, estimation approach and 

the dynamic nature of the dependent variable, dynamic panel estimation technique, mainly system 

GMM proposed by Blundell and Bond (1998), is considered. Besides, the problem of potential 

endogeneity is much easier to address in the dynamic panel system GMM estimation framework than 

in the static models that do not allow the use of internally generating instruments. An underlying 

advantage of the dynamic system GMM estimation is that all variables from the regression that are 

not correlated with the error term (including lagged and differenced variables) can be potentially used 

as valid instruments (Greene, 2008). Furthermore, in this dynamic panel data, there are 39 countries 

(N) that are analyzed over a period of 30 years (T). Accordingly, there are more countries (N) than 

years (T). Many authors argue that the dynamic panel system GMM estimation procedure is specially 

designed for a situation where ―T‖ is smaller than ―N‖ in order to control for dynamic panel bias 

(Bond, 2002). Lastly, system GMM estimation approach also seems to be more appropriate choice 

than difference GMM.  This is because time invariant variables would disappear if the difference 

GMM approach is used (Bond, 2002; Rood man, 2006; Baum, 2006; Baltagi, 2008). In other words, 
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differencing variables within groups will remove any variable that is constant including country and 

region-specific effects.    

Therefore, two-step system GMM estimation procedure, which take the following form, is estimated 

and results are reported and analyzed in section 5.   

                                  
       

          +     )                                                         (2)   

  Where,       is lagged value of economic growth and is endogenous in this specification.      is a 

matrix of predetermined and/or endogenous regressors (GFC, HC, NR and INF) while      is a vector 

of exogenous control variables (FDI, ODA, TOI) and regional dummies. In this paper, therefore, the 

lagged value of growth is considered as regressors, and human capital accumulation, inflation rate and 

net international remittances are assumed to be endogenous explanatory variables. Besides, lagged 

values of the variables that are not correlated with the error term are potentially used as valid 

instruments. 

4. Data Sources, Descriptions and Summary Statistics 

The empirical analysis is based on a strongly balanced annual panel data of 39 Sub-Saharan African 

countries during the period 1983 to 2012. As it is described in table 3, the final data set contains 39 

Sub-Saharan African countries excluding Angola, Burundi, Chad Democratic Republic of Congo, 

Central Africa, Equatorial Guinea, Eritrea, Liberia, Somalia and South Sudan covering 30 years 

period with the total maximum sample size of 1170 observations. The list of these countries are 

reported in table 7 of the appendix. Except net remittances all variables including remittances received 

and remittances paid are obtained from April, 2014 edition of World Development Indicators (WDI) 

and Global Development Finance (GDF) published by the World Bank. Table 6 of the appendix 

presents the definitions and sources of these variables.  

Since it is very difficult to get data regarding informally transferred remittances, in these dataset, 

therefore, only officially recorded international remittances: remittances received and remittances 

paid, as a percentage share of GDP are collected for all the sample countries for each year. Keeping 

other things constant, however, the out flows of these financial transfers, as remittances paid, from 

member countries of this region could negatively affect their long run growth. Opposite to remittances 

received, the outflows of these resources induce the depreciation of national currency so that export 

will be encouraged and vice versa for importation of the engines of long-run economic growth 

(mainly machinery, capital and intermediate goods) of poor countries. Moreover, net remittances pave 

the way to analyze the net effect of international remittances on economic growth of this region 

considering both the inflow and out flow of these financial transfers at the same time. Therefore, in 

order to have full picture of conclusion regarding the remittances-growth relationship in this region, 

using net remittances as a percentage share of GDP as explanatory variable is worthwhile, and net 

remittances as a percentage share of GDP for each country are computed as the difference between 

remittances received and remittances paid, that is,                        -           , where 

    ,     ,      and       are net remittances received, remittances received, remittances paid and 

gross domestic product of each country for each year in current USD. 

        Table 3 provides descriptive statistics for the variables of interest. Net remittances as a 

percentage share of GDP ranges from -7.3% in Guinea Bissau in 1991 to 60.7% in Lesotho in 2000.  

The mean GDP per capita growth rate is over 3.6 % with huge variation across time and country, the 

lowest -50.3% and the highest 35.2% in Rwanda in the years 1994 (the time where Rwanda lost 20% 
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of its population due to genocidal mass slaughter) and 1995 respectively. As a result, Rwanda had 

received the highest official  

Table 3. Summary Statistics  

Variables Mean Std. Dev Min Max Number of    

Observation 

GDP growth rate (g) 3.627 5.050 -50.25 35.22        1128 

Net Remittances (NR) 2.002 6.581 -7.331 60.65         909 

Remittances Received (RR) 4.145 11.09    0 106.5         944 

Gross Fixed Capital Formation (GFC) 19.56 9.328 -2.420 81.17         1100 

Human Capital (HC) 33.94 25.32 2.990 122.2         756 

Foreign Direct Investment (FDI) 2.893 4.895 -28.62 43.14         1103 

Official Development Assistance 

(ODA) 

12.14 11.31 -0.250 94.95         1110 

Inflation (annual % change) (INF) 13.93 27.93 -11.69 431.7        1009 

Trade (Sum of Export and 

Import)(TOI) 

71.21 34.73 10.83 209.9        1118 

    

development assistant, 95% of its GDP, in the continent.  Due to its political instability, Sierra Leone 

had faced net outflow of foreign direct investment which is -28.6% in 1986. Finally, the mean 

inflation rate in the region is 13.9% ranging from -11.7% in Gabon in 1991 to 431.7% in Zimbabwe in 

2003.   

Figure 2 below shows the relationship between GDP growth and net remittances. While some 

individual observations are somewhat dispersed, the fitted line suggests the existence of positive 

association between net remittances and GDP growth rate.  This positive association is examined in a 

multivariate specification where a number of endogenous and exogenous explanatory variables are 

incorporated.  

Figure 2. Net remittances and GDP growth rate in Sub-Saharan Africa 
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5. Estimation Results and Analysis         
In order to get robust results and best fit the data, equation (2) is estimated using Arellano-Bond 

System GMM estimator. Table 4 shows the estimated results together with serial correlation and some 

significant specification tests. Accordingly, the extended set of moment restrictions is not rejected by 

Sragan test of over-identifying restrictions. In this specification, Over-identifying restrictions are 

valid. Besides, the Arellano-Bond tests for first-order and second-order serial correlation in the first-

differenced residuals are consistent with the standard assumptions. First-differenced residuals are 

serially correlated in the first-order while are not in the second-order. Moreover, lagged values of 

endogenous variables are used as instruments in the estimation procedure. Note that, asymptotically 

robust standard errors are reported in parentheses. 

Table 4, in its first column, reports the estimated results when economic growth is regressed only on 

its lagged values and net remittances. The result discloses that a higher level of net remittances inflow 

as a share of GDP is associated with higher economic growth rate among Sub-Saharan African 

countries. More importantly, the estimated coefficient on net remittances as a share of GDP is not 

only positive but also statistically significant. This implies that net international remittances use to 

play greater role in improving the economic performance of the region through financing education, 

housing and health related spending of the poor that the incomplete market failed to provide in the 

continent. Net remittances serve as a counterbalance in offsetting the negative consequences of skilled 

migration on economic growth. Furthermore, these financial flows are also sources of finance for the 

start and expansion of locally-grounded small-scale investment projects which will bring sustainable 

and environment friendly green growth. 

Estimation results in column 2, 3 and 4 of table 4 are intended to examine the degree to which the 

positive and statistically significant association between net remittances and economic growth, as it is 

specified above, is driven by other omitted factors of growth. Accordingly, several other variables are 

included sequentially to control for multi-collinearity among themselves and to account for their 

potential effect on economic growth. Column 2 shows the estimation outcomes when gross fixed 

capital formation as a share of GDP and human capital are included in the original regression 

procedure. Consistent with Solow (1956) gross fixed capital formation has positive and statistically 

significant effect on economic growth in the region. Likewise, positive and statistically significant 

association between human capital accumulation and economic growth is confirmed (Baro, 1991).  

In the third column, foreign direct investment (FDI), official development assistant (ODA) and trade 

openness (TOI), all as a share of GDP, are added in the estimation framework as a major sources of 

international resources inflows to the economy of Sub-Saharan African countries. Both foreign direct 

investment and official development assistant have positive and significant impact on economic 

growth of the aid order economy. On the other hand, the estimation result reported in column 3 

connotes that economic growth is adversely affected by trade openness.        

Lastly, column 4 considers the inclusion of inflation rate measured as annual change in consumer 

price index and regional dummies. As it is depicted in table 3 and figure 6, economic growth has been 

varied across countries as well as regions among Sub-Saharan African countries. Regional dummy 

variables are included to control whether the existence or omission of spatial variation shifts the 

outcome. However, consistent with the previous literatures, the key growth explanatory variables are 

statistically significant and have expected sign in explaining growth in Sub-Saharan Africa. Besides, 

the direction and the significance level of the coefficient of net remittances do not depend on the 

presence of other explanatory variables in the regression. 
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Table 4. Net remittances and GDP growth (dynamic panel two-step system GMM estimation) 

Variables log(   ) log(   ) log(   ) log(   ) 

     

        0.241*** 0.0456*** 0.0224** 0.0104 

 (0.00317) (0.00225) (0.00934) (0.00745) 

Net Remittances 0.0909*** 0.0100*** 0.0384*** 0.0670*** 

 (0.00137) (0.00206) (0.00730) (0.0123) 

Gross Fixed Capital Form.  0.0340*** 0.0117*** 0.0115** 

  (0.000546) (0.00145) (0.00511) 

Human Capital  0.00887*** 0.0162*** 0.00640*** 

  (0.000169) (0.000899) (0.00222) 

Foreign Direct Investment   0.0137** 0.0190*** 

   (0.00661) (0.00678) 

Official Development Ass.   0.0409*** 0.0353*** 

   (0.00288) (0.00605) 

Trade   -0.00284*** -0.000873 

   (0.000554) (0.00183) 

Inflation    -0.0188*** 

    (0.00494) 

Central Africa dummy    1.001** 

    (0.409) 

Eastern Africa dummy    1.013*** 

    (0.293) 

Southern Africa dummy    -0.0400 

    (0.530) 

p-value Sargan test  0.160 0.330 0.193 0.422 

p-value AR(1) test 0.000 0.001 0.002 0.004 

p-value AR(2) test 

Number of instruments             

0.31 

60 

 

0.802 

91 

 

0.660 

150 

 

0.560 

179 Number of observations 624 451 400 400 

Number of countries 38 39 37 37 

Standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1 

 

In general, the estimation coefficients on net remittances commenced in alternative specification 

reported in column 1 through 4, shows net remittances as a share of GDP have always positive and 

statistically significant association with economic growth independent of the presence of other growth 

explanatory variables. This result leads to conclude that there exist a direct empirical relationship 

between net remittances and economic growth among Sub-Saharan African countries. This conclusion 

further strengthens the idea that net international remittances are not only a wholesome income 

transfer, which mainly used for consumption, but also are main sources of finance for enhancing 

economic growth. Moreover, the similarity between the positive association of net remittances and 

foreign direct investment with economic growth is strong evidence that net international remittances 

should be considered as capital inflows. Unlike Chami et.al (2005), this empirical evidence suggests 

that net remittances appear to be more stable sources of capital flows to Sub-Saharan African 

countries.  
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6.  Sensitivity Analysis   

In order to investigate the sensitivity of the result as if there exists measurement error problem 

associated with remittances, the paper rerun equation (2) using remittances received as explanatory 

variable in place of net remittances. Considering the same estimators and specification framework, the 

regression of economic growth on remittances received provide mixed result. That is, when the 

specification and the number of control variables changes, the result also changes (see table 5). This 

result may imply that using remittances received (gross remittances inflows) as growth explanatory 

variable, to investigate the impact of remittances on economic growth, will be substantial evidence 

that this variable has a potential measurement error problem. However, the paper fail to control 

external instruments like cost of remitting, the migrant host country economic conditions (mainly 

income level and employment opportunities), and institutional framework of the remittances-recipient 

countries. 

Table 5. Received remittances and GDP growth (dynamic panel two-step system GMM estimation)  

     

Variables                                         

     

        0.282*** 0.0509*** 0.0238*** 0.000312 

 (0.00248) (0.00209) (0.00448) (0.00811) 

Remittances Received 0.0123*** -0.00878*** 0.00312 0.0194 

 (0.000351) (0.00182) (0.00559) (0.0185) 

Gross Fixed Capital Form.  0.0347*** 0.0115*** 0.0154** 

  (0.00111) (0.00310) (0.00735) 

Human Capital  0.00970*** 0.0145*** 0.00301 

  (0.000319) (0.00154) (0.00420) 

Foreign Direct Investment    0.00249 0.00466 

   (0.00748) (0.00967) 

Official Development Assi.   0.0381*** 0.0223** 

   (0.00287) (0.0105) 

Trade   4.54e-05 0.000591 

   (0.00111) (0.00284) 

Inflation    -0.00997 

    (0.00688) 

Central Africa dummy    1.407** 

    (0.569) 

Eastern Africa dummy    1.283*** 

    (0.437) 

Southern Africa dummy    0.157 

    (0.623) 

p-value  Sargan test  0.122 0.142 0.220 0.513 

p-value  AR(1) test 0.000 0.001 0.002 0.001 

p-value AR(2) test 0.309 0.844 0.940 0.896 

Number of instruments  60 91 150 180 

Number of observations 647 472 421 421 

Number of countries 38 39 37 37 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 



 

 

Page | 188  

 

7. Conclusion and Recommendations 

This paper has examined the empirical relationship between international remittances and economic 

growth among Sub-Saharan African countries considering net remittances as growth explanatory 

variable. The paper estimates economic growth on net remittances based on various specifications and 

demonstrates the existence of direct empirical relationship between net remittances and economic 

growth in the region. The estimated result shows that net remittances have positive and statistically 

significant impact on economic growth. The empirical result is robust in a number of sensitivity 

analysis and uncertainty checks including lagged value specifications, controlling growth explanatory 

variables and enclosure of regional dummies to check whether the outcome changes due to spatial 

variations. Note also that the result is superior to the previous findings which are assuming 

international remittances as a private unilateral financial transfers from the north to the south, and 

considered received remittances (gross remittances) as the only variable responsible for shaping 

growth (Chami et al., 2005; IMF, 2005; Jongwanich, 2007; Giuliano and Ruiz-Arranz, 2008; Le, 

2008; Fayissa and Nsiah, 2008; Gupta et al., 2009; Catrinescu et al., 2009; Le, 2009; Ziesemer, 2010; 

Rao and Hassan, 2012; Imai et al., 2014). 

Based on this conclusion, the recommendations directed in to how to augment the levels and use of 

international remittances in a more productive fashion. Migrants from Sub-Saharan African countries 

migrate in to overseas countries mostly because the social, economic and political circumstances 

pushed them out, and they still are uncertain to send more money for their family to enable them to 

start a business or to undertake investment projects by themselves back home. To ensure the active 

participation and full-fledged engagement of African migrants in the development arena of the 

continent, African leaders therefore should create transparent, accountable and trustworthy working 

environment and conducive investment climate through establishing independent and quality 

institutions, launching strong financial centers, solid infrastructure and communication networks. 

Besides, African leaders ought to develop a culture of working together with their fellow migrants so 

that opportunities will be reaped and at the same time problems will be shared and get solved. In this 

particular circumstances, although it is not progressive as Mexico and India, the Ethiopian 

government has been implementing a diaspora engagement policy since 2010, would be a good 

example in Sub-Saharan African countries where migrants form associations, with the supervision of 

Ethiopian embassies, to raise funds for the construction of Grand Ethiopian Renaissance Dam. Late 

last year, the government also launch a policy scheme to encourage and enable the migrants to send 

remittances for home purchases.  

On the other hand, according to September, 2012 World Bank report, on average African migrants 

pay more to send money back home than any other migrants living in all corner of the world.  For 

example, in 2010 the African migrants paid a total fees of more than the GDP of Swaziland to send 

money for their families at home. Besides, since more than half of the population in Sub-Saharan 

African countries live in the rural part, with which infrastructure development is infant and financial 

institutions are scarcely available, remittances consumers also incur costs to cover traveling and 

related expenditures to collect their money sent from their fellow migrants. Due to the existence of 

limited competition and regulatory obstacles in the remittance market, even intra-African transfer is 

more expensive and enormously troublesome. If regional based solutions are not conveyed regarding 

the remittance market, the actual impact of international remittances in the development framework 

will be a mare wish. African leaders, local and international development initiatives therefore should 

introduce different systems and channel through which remittances are effectively and efficiently 

delivered for the household back home. Improving the regulatory framework, endorsing the 
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coordination of the formal banking sector with the rural saving and credit associations, and financing 

the provision of new technologies may induce huge impact in reducing this cost.  

Finally, since remittances consumers in Sub-Saharan African countries have very low access for 

financial institutions and related financial products, the provision of these institutions together with 

financial education and entrepreneurship training for them, and developing cashless approach to 

conduct financial transactions will also leverage the growth impact of international remittances.  
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Appendices 
Table 6:  Data sources and Variable descriptions  

Variables                   Description Sources 

Economic 

growth 

Annual economic growth rate   

 

 

 

 

 

 

World 

Development 

Indicators and 

Global 

Development 

Finance 

(World Bank), 

April, 2014 

NR Net Remittances (the difference between Remittances Received 

and Remittances paid) as a percentage share of gross domestic 

product.  

RR Remittances Received as a percentage share of gross domestic 

product. 

RP Remittances Paid as a percentage share of gross domestic product.  

GFC Gross Fixed Capital formation as a percentage share of gross 

domestic product used to proxy investment on physical capital. 

HC Secondary school enrollment as percentage share of gross 

enrollment used as a measure of investment in human capital. 

FDI Net Foreign Direct Investment inflows measured as a percentage 

share of gross domestic product.  

ODA Net Official Development Assistant as a percentage share of gross 

domestic product.  

INF Inflation as percentage change in Consumer Price Index (CPI). 

TOI Trade Openness Index is the sum of exports and imports of goods 

and services as a percentage share of gross domestic product 

M2 Total sum of money circulating in the economy (or it is composed 

of M1, saving account and money market deposit account) as 

percentage share of gross domestic product. 
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Table 7:  Sub-Saharan African Countries included in the analysis with respective    (% of GDP) 

Country       Mean    Std.Dev.     Min    Max Number of 

observations Benin        2.89 1.32 0.85  6.79   29 

Botswana         -0.52 1.50 -2.98     2.84 30 

Burkina Faso         1.73 2.11 -0.72     6.99 28 

Cameroon       -0.31 0.61 -1.56     0.54 30 

Cape Verde        12.82 3.30 7.30     17.57 27 

Comoros        1.16 2.34 -2.77     4.95 13 

Congo Republic        -1.39 0.49 -2.31     -0.70 25 

Cote d'Ivoire        -3.27 0.82 -4.74 -1.54 28 

Djibouti        2.47 0.55 1.78     3.19 11 

Ethiopia        0.52 0.56 0.04  1.80   30 

Gabon         -2.40 1.03 -4.84     -1.41 23 

The Gambia        7.67 3.31 -0.28     11.49 11 

Ghana        0.14 0.25 -0.30     0.74 20 

Guinea       -0.20 0.56 -0.99     1.87 27 

Guinea-Bissau        -0.28 4.09 -7.33     5.60 23 

Kenya        2.07 1.00 0.63     4.20 28 

Lesotho        41.17 11.42 24.50     60.65 17 

Madagascar        -0.06 0.23 -0.41  0.56   23 

Malawi        0.10 0.16 -0.04  0.55   17 

Mali        2.48 0.69 1.59 3.77 28 

Mauritania        -1.79 1.37 -3.43     1.35 16 

Mauritius        2.17 2.03 -0.14     4.56 19 

Mozambique        0.75 1.09 -2.77     2.21 30 

Namibia        -0.08 0.20 -0.70     0.13 22 

Niger        -0.74 1.60 -2.99     1.43 28 

Nigeria        3.84 4.28 -1.13 12.98 30 

Rwanda        -0.35 0.88 -1.48     1.55 30 

SaoTome and Principe        1.03 0.92 -0.23  2.86   13 

Senegal         3.72 3.42 0.02     9.95 28 

Seychelles        -0.35 0.42 -1.63     0.24 24 

Sierra Leone        0.89 1.05 -0.07     3.36 29 

South Africa       -0.45 0.36 -1.17     -0.06 30 

Sudan        2.87 2.09 0.40     6.93 30 

Swaziland        5.43 3.95 0.13     15.12 30 

Tanzania        -0.05 0.11 -0.21     0.29 18 

Togo        3.25 3.49 -0.29     9.40 28 

Uganda        1.44 1.29 -1.86     2.77 14 

Zambia 

Zimbabwe 

       -0.41 

        -0.24   

0.24 

      0.36 

-0.81 

     -0.93 

    -0.12 

      0.53 

10 

12 Total        2.00 6.58 -7.33     60.65 909 
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Figure 3. Net remittances and GDP growth rate across regions in Sub-Saharan Africa 
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Figure 4. Net remittances and GDP growth rate for each of Sub-Saharan African countries 
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PERI-URBANIZATION AND INCOME DIVERSIFICATION: A 

PERSPECTIVE FROM PERI-URBAN TIGRAY, NORTHERN 

ETHIOPIA 

TSEGA G. MEZGEBO
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Abstract  

This paper attempts to provide empirical evidence on income diversification strategies in peri-

urban areas using recent data from two groups of farm households – incorporated to urban 

administration versus rural administration – in peri-urban Tigray, Northern Ethiopia. 

Multinomial logit is applied to identify the factors that influence the farm household‘s decision 

specific income diversification. The results show that agriculture continues to be important source 

of income although access to farmland is limited. Combining farm and skilled (rewarding) 

nonfarm employments is the dominant strategy for the better-off farm households regardless of the 

administration they belong. But income diversification strategies of the poor farm households 

depend on the administration they belong to where the poor under the urban administration 

participate less in unskilled (low-paying) nonfarm employments compared to the ones under rural 

administration. Labor poor farm households are marginalized in the nonfarm sector. Experience 

in the nonfarm sector rather than finance becomes the decisive factor for the farm household to 

engage in skilled nonfarm employments. This has important implication to poverty reduction 

strategies in general and the land compensation and urban expansion policy of Ethiopia in 

particular. 

 Keywords:  farm household, income diversification, livelihood, multinomial logit, non-farm 

employment, peri-urban, northern Ethiopia 

1. Introduction 
Urbanization and economic growth are usually correlated (Henderson, 2003) and rapid urbanization is 

an inevitable phenomenon in the developing countries. For instance, Africa is achieving a steady 

economic growth since the 2000s; and Africa‘s urban population is expected to double (50%) by 2040 

(World Bank, 2013). This shows urbanization in Africa, particularly in sub-Saharan Africa, is yet to 

happen and has an opportunity to make it right. Africa‘s urbanization is land intensive and urban 

boundaries are being re-drawn to fulfill the increasing demand of urban land use (Simon et al., 2004). 

This procedure squeezes out subsistence farming in the peri-urban villages where natural resources 

based (rural) livelihoods gradually vanish and replaced by cash-based (urban) activities. 

In the course of rural urban livelihood transitions, farm households in the peri-urban villages might 

pursue different income strategies to reorient their income sources and secure a living in the urban 

labour market. The outcome of livelihood transition can be positive or negative where the latter is a 

concern. Negative livelihood adaptation is the risk of rural urban livelihood transition which likely 

occurs when the household shifts from relatively rewarding activity (e.g. producing cash crops) to less 

rewarding (unskilled) nonfarm employments. If rural urban livelihood transitions have a social cost, 

then lessons should be drawn on how farm households in the peri-urban villages integrate to the urban 

labor market to devise mechanisms that foster the households‘ productive capacity and harness the 

opportunities of urbanization. 

The literature on livelihood adaptation and diversification, both theoretical and empirical, generally 

focus on rural households (e.g. Davies and Hossain, 1997; Scoones, 1998; Ellis, 2000; Lanjouw, 

                                                           
41 Author‟s contact: Mekelle University, Ethiopia.  Email: tsegagi@gmail.com    
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2001; Ellis, 2005; Reardon et al., 2007a). However, peri-urban areas are different from the rural 

hinterland since dynamic rural and urban living styles coexist where the rural system fades with 

passage of time (Simon, 2008). Similarly, diversification to nonfarm sector is crucial for the peri-

urban farm households to make a living. However, the rewarding nonfarm activities have entry 

barriers (Abdulai and CroleRees, 2001; Woldehanna and Oskam, 2001; Bezu and Barrett, 2012).  

In the shift from farm to nonfarm employments, not only asset-poor farm households but also 

households who were benefiting from diversified agricultural activities are likely to be marginalized 

due to asset fixity (e.g., owning irrigation canals, hand-dug wells, specific agricultural tools and skills) 

and missing market for labor and land. Hence, identifying the constraints to diversify income sources 

in peri-urban areas can offer important insights to devise mechanism that can improve productive 

capacity of the poor and vulnerable. However, very little is known about income diversification 

strategies of farm households in the peri-urban areas.  

This paper contributes to the literature on livelihood adaptations and income diversification strategies 

in the peri-urban areas context. We investigated the income sources and determinants of income 

diversification strategies of farm households in peri-urban Tigray, northern Ethiopia. Examining 

income diversification strategies of peri-urban farmers in developing countries such as Ethiopia 

provides an important input in designing targeted interventions to secure viable livelihoods in peri-

urban areas of developing countries sharing similar context. By doing so, this paper aims to contribute 

to policy in designing pro-poor intervention packages targeted to the smallholder farm households in 

peri-urban areas.  

We used a very recent panel data (two rounds) collected from two groups of subsistence farm 

households and examined whether the strategies and the associated factors depend on the 

administration that the farm households belong to - urban versus rural. Agriculture continues to be an 

important source income to the majority (68%) of farm households in the urban administration 

although farmland has shrunk significantly. In contrast to the current wisdom of the literature, the 

proportion farm households engaged in nonfarm employments is higher in the rural compared to those 

under urban administration; and nonfarm experience instead of finance become the crucial factor for 

the farm households to engage in rewarding nonfarm employments. Similarly, labor-poor households 

are marginalized in the urban labor market. The paper provides an explanation for these results by 

documenting the entry barriers that hinder the farm households‘ integration to the urban economy. 

The remainder of the paper is structured as follows: next section provides overview of peri-

urbanization in Ethiopia and section 3 describes farm household income diversification strategies 

framework in the peri-urban context. Section 4 describes the data and provides definitions of terms 

used for the analysis. Section 5 presents the estimation framework and discusses the results. 

Conclusion and policy implications are presented in section 6. 

2. An Overview of Peri-urbanization in Ethiopia  
Ethiopia is among the poorest and least urbanized countries in sub-Saharan Africa but recently 

achieved remarkable economic growth accompanied with rapid urban expansion. For instance, 

average annual urban population growth was about 4% in 2007 (Bane and Alemu, 2012) which is 

twice the growth rate of urban Africa (Montgomery, 2008).  This growth rate is expected to continue 

in the near future because urban areas are home to one fifth of its people. To meet the growing 

demand of urban land, urban areas usually redraw their boundaries by incorporating the nearby rural 

villages. 
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Urban and rural areas of Ethiopia, like many developing countries, have defined administrative 

boundaries but urban boundaries can expand over time. Demarcation of the revised urban boundary is 

enacted after development plan of the respective urban center is defended in the local public hearing 

and approved by the council (FDRE, 2008). As a result, the surrounding rural villages are officially 

incorporated to urban administration to implement the development plan. Incorporation of the rural 

villages is done in consultation with the rural administration or the regional council. This procedure 

ultimately creates a new boundary and additional resource to the town/city for expansion which shows 

controlled urban expansion.  

In Ethiopia, land is public owned and the land policy grants compensation to the dispossessed 

household (individual) whenever land is expropriated for investment purposes (FDRE, 2005). Based 

on the development plan, each urban administration allocates the peri-urban land (farmlands and 

common lands) to different entities (i.e. individuals or private or public organizations). Land 

allocation is followed by implementation of different investments such as construction of new 

residential houses, public (private) institutions, manufacturing plants or installations of other urban 

amenities in very short period of time. This is the stage where urbanization of peri-urban areas or peri-

urbanization starts.  

Peri-urbanization in Ethiopia, generally, follows formal procedures where all inhabitants of the 

targeted peri-urban villages are included into urban administration by law. In other words peri-

urbanization, via land policy, affects the entire population of the targeted peri-urban villages. This 

implies that these villages now become under the umbrella of urban development priorities which 

causes a complete shift in the households‘ means of living in very short period of time. In cases like 

these, the dispossessed farm households likely face time and resource constraints to accustom 

themselves into the urban livelihood systems and benefit from the emerging labor markets. For 

instance, the survey data indicates that about 40% of heads of the dispossessed households still 

consider farming as the main job although have no farmland or own farmland smaller than before. 

The rapid land use conversion in urban peripheries – from subsistence agriculture to industrial, 

residential and other urban purposes – create heterogeneous social compositions and economic 

structures in the locality.  For instance, new residents engaged in different sectors of the urban 

economy migrate to the locality; subsistence agrarian activities are progressively (mostly between two 

to five years) overtaken by trade, service and manufacturing activities; new land policies put in place; 

and new land markets emerge resulting in commoditization of land and housing. Such transformations 

are similar to peri-urbanization situations of many developing countries (e.g. see Simon et al., 2004; 

Webster et al., 2004).  

In Ethiopia, urban and rural divisions are pertinent and adopt polarized development priorities. The 

rural areas are under rural administration and guided by agricultural and rural development policy. 

The Ministry of Agriculture and Rural Development (MoARD) is responsible to plan and implement 

rural development policies. But operations of MoARD usually focus on productivity of the farm 

sector. Similarly, development packages of the ministry have no clear direction on the nonfarm sector. 

This suggests that peri-urban farm households were/are benefiting from agricultural extension 

packages provided by the Ministry. This in turn suggests most of the households have better skills in 

the farm than nonfarm sector.  

Urban development activities are designed, implemented and monitored by the Ministry of Works and 

Urban Development (MoWUD). Development activities and operations of the ministry focus on the 

manufacturing, trade and service sectors. MSEs are pronounced in the operational documents and 
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considered as a means to address urban unemployment, poverty, and income inequality (MoFED, 

2006; 2010). Urban agriculture, however, is not recognized as a source of livelihood in the operational 

documents of the ministry. This implies a mismatch between the knowledge of most farm households 

in peri-urban areas and the policy directions of urban development.  

Rural nonfarm activities are concentrated in peri-urban villages than the rural hinterland 

(Woldehanna, 2002; CSA, 2007a; Loening and Mikael-Imru, 2009). Ethiopia follows Agricultural 

Development Led Industrialization (ADLI) development policy since mid 1990s. The policy 

document underlines the role of rural nonfarm sector in rural development which is quite similar to 

the micro and small enterprises (MSEs) in the urban context. The current five years - from 2009/10 to 

2014/15 - development plan known as ―Growth and Transformation Plan (GTP)‖ also emphasized the 

significance of MSEs in achieving sustainable economic development (FDRE, 2010). But the concern 

is that lack of clarity and integration among the authorities responsible to implement the designed 

policies. 

The MoARD focuses on the farming sector and has failed to properly promote the rural nonfarm 

sector likely due to lack of a balanced approach given to the sectors. Similarly, MoWUD‘s 

development policies also overlook the importance of urban agriculture in reducing urban 

unemployment, food security and poverty. Hence, we argue that the peri-urban areas are neglected by 

both the urban and the rural development priorities. This has a direct implication to the lives of farm 

households in peri-urban areas, especially during their transition to urban livelihoods. Consequently, 

some may fail to respond to the emerging employment opportunities and could be vulnerable in their 

endeavor to accustom to mechanics of the urban economy. 

3. Conceptual Framework: Causes to Diversify Income Sources 
Existing studies on livelihood adaptation and diversification generally focus on rural households (e.g. 

Davies and Hossain, 1997; Scoones, 1998; Ellis, 2000; Lanjouw, 2001; Ellis, 2005; Reardon et al., 

2007a). However, peri-urban areas are different from the rural hinterland because dynamic rural and 

urban living styles coexist where the rural system fades with passage of time (Simon, 2008). 

Additionally, peri-urban areas have no uniform definitions (Cohen, 2004). Given the peculiar features 

of peri-urban areas, the common assumptions of rural livelihood diversification strategies could be 

less effective if applied. 

Urban expansion shrinks availability farmland and ultimately drives the natural resource-based 

livelihoods to vanish in peri-urban areas, where farm activities fade away and nonfarm activities 

flourish in the locality. This suggests that farm households‘ in peri-urban villages have to diversify to 

the nonfarm sector to adjust and survive in the urban livelihood systems. The driving forces income 

diversifications, in rural context, are grouped into ―choice or pull‖ factors to accumulate wealth and 

―necessity or push‖ factors to survive (Ellis, 2000; Barrett et al., 2001b)
42

. It can be argued, hence, 

that peri-urban farm households‘ decision to diversify to alternative income sources is more likely for 

necessity than choice reasons. This is because most peri-urban farm households have lost their 

farmland due to urban expansion and likely forced to diversify to the nonfarm sector to sustain their 

lost farm income.  

                                                           
42 Discussions of the push and pull factors are present in many household studies that examine 

diversification (e.g., Ellis, 1998, 2000; Barrett et al., 2000). 
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Diversification is the norm for many smallholder farmers in developing countries (Barrett et al., 

2001b; Davis et al., 2010) and rural nonfarm activities are concentrated in urban peripheries (Lanjouw 

et al., 2001; Woldehanna, 2002). This suggests that peri-urban farm households have location 

advantage to diversify into the nonfarm sector compared to farmers in the rural hinterland. However, 

the constraints and incentives to diversify to the nonfarm sector depend on experiences, skills and 

asset ownership of the household (Haggabled et al, 2007). 

Following Bezu and Barrett (2012), we classify the nonfarm sector broadly to high-return activities 

(or skilled employments) and low-return activities (or unskilled employments). High-return nonfarm 

activities, generally, require skills and initial investments while low-return nonfarm activities are free 

of these constraints. In contexts where markets for credit and insurance are missing, a general truth for 

developing economies, a hypothetical farm household have to possess the necessary capital (such as 

skills, tools and/or finance) to enter into high-niche nonfarm activities. Hence, peri-urban farm 

households endowed with non-agricultural skills might have better access to rewarding nonfarm 

activities compared to those equipped with agricultural skills and tools.  

Entry barriers to high-return nonfarm activities can cause differential livelihood outcomes in the 

course of rural to urban livelihood transitions. For instance, farm households equipped with nonfarm 

skills and experience likely have better access to rewarding activities and opportunities to compete in 

the urban labour market which ultimately help them to adjust to urban livelihoods. But others may 

diversify to low-return activities because of limited choice and hardly adjust to urban livelihoods. 

When households exercise desperate diversification strategies to survive, they likely engage in low-

return activities. If no interventions made to improve productivity of the household‘s agricultural 

capital, hence, possession of nonfarm capital may play crucial role to lessen the hurdles of rural to 

urban livelihood transitions.  

Unlike the rural households, peri-urban farm households‘ diversification to nonfarm sector is crucial 

to make a living. However, access to the rewarding nonfarm activities is limited due to entry barriers 

(Barrett et al., 2000; Abdulai and CroleRees, 2001; Woldehanna and Oskam, 2001) and missing 

markets for labour and land (Barrett et al., 2001b). This suggests that not only asset-poor farm 

households are likely to be marginalized in the shift from farm to nonfarm employments but also the 

households who were benefiting from diversified agricultural activities due to asset fixity (e.g., 

owning irrigation canals, hand-dug wells, specific agricultural tools and skills).  

4. Data and Summary Statistics 

4.1. Data 
The data was collected in 2011 and 2012 from farm households in peri-urban villages of Tigray, 

northern Ethiopia. Four out of the ten big towns in Tigray were selected purposely considering 

population size, scale and size of the economic activities and natural resources endowments. But the 

selected towns namely Mekelle, Adigrat, Axum and Alamata, can represent urban expansion 

situations of the Regional State particularly and Ethiopia generally. Proportional sample was drawn 

randomly from each survey site and each site has two groups.  
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One group consists of farm households in sub-villages under urban administration, hereafter rur-urban 

households
43

, who: i) gave up fully or partly their farmland between 2006 and 2009, ii) received land 

compensation, and iii) officially recognized as urban residents in the respective urban administration. 

The other group is drawn from sub-villages adjacent to the sub-villages of the rur-urban but under 

rural administration in 2010, hereafter rural households. Peri-urban villages, in this paper, refer to the 

rural villages within the radius of 15 kilometers from edge of the urban built up area. The total sample 

size was 949, i.e. 478 and 461 farm households in the first survey and the second survey respectively.  

The household income was collected from all sources. Collecting income data of subsistence farm 

household is difficult and highly susceptible to measurement errors (e.g. see Dercon and Krishnan, 

1998). Although Considerable effort has been made during the survey to minimize errors, this is not a 

major concern as the focus is on contribution of the income sources and factors that affect 

diversification strategy of the household. Income earned by any adult member of the household is 

considered as income of the household. 

Household income in per adult units is considered to account age and sex composition of the 

household and not inflation adjusted. For simplicity, income sources of the household are broadly 

classified to farm, nonfarm and unearned income. A household is said to be engaged in the specified 

sources, if at least one member of the household has earned from the source. Farm income represents 

income earned from on-farm and off-farm sources. On-farm income is earned from the household‘s 

own farm whereas off-farm income is earned from farm employments not owned by the household 

and from collecting natural resources such as sand, stone, wild fruits, etc. 

Nonfarm income consists of income earned from employments outside agriculture. Employment in 

the nonfarm sector is further classified to skilled and unskilled employment based on expected 

returns. Skilled employment refers to employments that require possessing non-agricultural skills or 

initial investments to be engaged in the activity and is relatively rewarding activity (e.g. commerce, 

plumber, masonry, carpenter, civil servant, etc). Unskilled employment refers to employments in low-

return activities (e.g. domestic work, daily labourer, street vendor, embroidery, blacksmith, etc). The 

skilled and unskilled classification is convenient to examine whether the household is engaged in the 

nonfarm sector to accumulate capital or for survival. 

4.2. Summary Statistics 
Household heads, on average, are younger and literate in the rural than the rur-urban households 

(Table1). There are more female headed households in the rur-urban (about 33%) than the rural (about 

27%). The rur-urban households own smaller farmland and are jobless compared to the rural. 

Additionally, incidence of other idiosyncratic shocks is higher for rur-urban than rural households.  

The land compensation given to the dispossessed farm households varies across towns. On average, 

farm households in Adigrat received higher amount of land-compensation while those  in Alamata 

recieved the smallest. But reisdensial houses for most rur-urban households in Adigrat were 

demolished and the households received additional compensation for the loss. If Adigrat is excluded, 

on average, land compensation is highest in Mekelle and lowest in Alamata. This could be attributed 

to land price differences between the towns. Female headed households, on average, received lower 

amount of land compensation compared to male headed. But landholding of male headed households 

                                                           
43 The word rur-urban created from two words – rural and urban – to represent the households‟ living 

style and the administration they belong.  
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is usually larger than female headed because farmland was allotted on scale basis, i.e. head and spouse 

treated with equal weight and the weight depends on their age for other family members.  

Table 7: Summary statistics of time-invariant variables by group 

 

Rur-urban 

 

Rural 

Variables Mean Std. Dev. 

 

Mean Std. Dev. 

Household  head age 54.68 15.30 

 

48.10 13.64 

Members above elementary school 2.06 1.55 

 

1.85 1.48 

Members in elementary school 0.77 0.96 

 

0.96 0.96 

Members illiterate 0.53 0.58 

 

0.61 0.70 

Number of female adults  1.55 1.02 

 

1.63 0.98 

Number of male adults  1.39 1.11 

 

1.52 1.07 

Number of dependents  2.06 1.58 

 

2.52 1.63 

Land holding in tsimad   1.79 1.87 

 

2.82 2.02 

Female headed households (%) 33.00 

  

27.27 

 Household head married (%) 58.00 

  

65.55 

 Household head literate (%) 40.00 

  

45.38 

 Incidence of shocks in 2006 -2010(%) 

     Member of the household jobless  19.1 

  

10.1 

 Separation, bankruptcy, shortage of 

food 
21.3 

  

17.2 

 Member of the household sick or death  22.1 

  

13.0 

 Property loss due to theft, fire, etc  13.8 

  

8.0 

 Occurrence of drought, flood, pest, etc.  28.3 

  

31.9 

 Food price, other input price increase  62.6 

  

60.4 

 Land compensation in ETB: 

     Male headed  46732.80 

    Female headed  36896.98 

    In Mekelle  49094.18 

    In Adigrat  54441.04 

    In Axum  32282.46 

    In Alamata  16966.40 

    Note: ETH represents Ethiopian Birr. 

 

Both surveys were commenced towards the end of the main harvest season in the agricultural calendar 

of Tigray Regional State in particular and in Ethiopia in general. But macro factors particularly 

rainfall and inflation are crucial for the households‘ welfare. Generally, Tigray region is known for 

low and erratic rainfall where amount and distribution of rainfall in the wet season (kiremt
44

) is crucial 

to food security and income diversification of the subsistence farmers. According to the respondents, 

in all the survey sites except in Axum, the amount and distribution of rainfall in kiremt 2010 was good 

but in 2011 the rainfall started late and stopped earlier than the usual. As a result, agricultural 

production in south and eastern parts of the region was negatively affected which in turn had direct 

negative impact on food security of the farm households in those parts, particularly in 2011/2012.  

Whenever distribution of rainfall is below normal during the wet season, the Early Warning and 

Response Department of the Ministry of Agriculture and Rural Development of Ethiopia usually 

                                                           
44 Kiremt is the local name for the wet season which starts in June and stops in September.  
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makes the necessary preparations to include more farm households in the productive safety net 

programme (PNSP) than the usual to protect their food security and assets from stress selling. Hence 

more rural households are expected to participate in the PNSP programme in 2012 compared to 2011. 

To curb the rising inflation in 2010, particularly on basic food items, the Federal government of 

Ethiopia has introduced price ceiling for about 18 commodities in January, 2011 and the price ceiling 

was lifted for most of the goods in July, 2011 (Mesfin, 2011). But introduction of the price caps was 

counter-intuitive and exacerbated inflation, i.e. inflation has increased from below 20% in January, 

2011 to 40% in July, 2011 (Figure 1). 

Figure 1: inflation rate between July, 2010 and July, 2012 in Ethiopia 

 
Note: the figure is adopted from www.tradingeconomic.com| Central Statistics Agency of Ethiopia

45
.  

 

Many heads of the rur-urban households (about 40% in 2012) still consider agriculture as their main 

job though the proportion seem decreased slowly (Table 8). On average, the contribution of income 

from nonfarm and farm activities has improved between 2011 and 2012. Regarding the rural 

households, agriculture contributes half of the total income followed by nonfarm activities (i.e. about 

one third) in both years and without significant change in the proportions.  In contrast to the rural 

households, the rur-urban households‘ livestock holding and share of transfer income decreased over 

a year. 

Table 8: Summary statistics of time-varying variables by group 

 
Rur-Urban 

   
Rural 

   

 
Year 2011 Year 2012 

 
Year 2011 Year 2012 

Variable Mean Std.  Mean Std. 
 

Mean Std. Mean Std. 

Head main job farming (%) 46 
 

37 
  

70 
 

62 
 

Real value of livestock (000 

ETB) 

6.64 1.15 6.26 9.62 
 

6.77 6.99 8.14 9.34 

Share to total HH income 
         

Farm income 0.28 0.36 0.33 0.35 
 

0.51 0.31 0.50 0.32 

Wage income 0.28 0.37 0.33 0.37 
     

Self-employment income 0.15 0.29 0.15 0.31 
     

Transfer income 0.21 0.32 0.17 0.30 
     

Nonfarm income 
     

0.35 0.29 0.33 0.30 

PSNP income 0.05 0.12 0.02 0.08 
 

0.13 0.17 0.17 0.24 

Note: HH stands for household, ETH represents Ethiopian Birr and PSNP is productive safety net 

program. 

                                                           
45 Accessed via: http://www.tradingeconomics.com/ethiopia/inflation-cpi 

http://www.tradingeconomics.com/ethiopia/inflation-cpi
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5. Income Sources and Diversification Strategies 

5.1. Income Sources  
Distribution of the farm households‘ income sources across income quartiles is reported in Table 3. 

Quartile 1 (Q1) represents the poorest cohort and quartile 4 (Q4) stands for the richest. Nominal 

household income, on average, has improved between 2011 and 2012 for all cohorts. Agriculture 

remains an important source of income to all income cohorts. For instance, about 60% of the rur-

urban households still engaged in agriculture although access to farmland is limited.  

Rur-urban households, on average, generate about 25% of their total income from crop and livestock 

production while for the rural households it is about 50%. Households in the lowest cohort mainly 

depend on agriculture and transfer income sources. However, agricultural income in the lowest three 

cohorts together is less than that of the upper cohort. This suggests that not only agriculture is 

important but also the sector is dominated by better-off households. This in turn indicates the poor are 

facing constraints (e.g. access to land, labour or finance) to produce urban market-oriented 

agricultural products such as vegetables and dairy products.  

Households in the upper quartile are pluralist and derive the major share of their income from 

agriculture and skilled nonfarm employment opportunities (e.g. in construction and service sectors). 

Income shares from skilled nonfarm activities increases as income per adult rises whereas the reverse 

holds regarding unskilled nonfarm. For instance, income contribution of skilled nonfarm ranges from 

3% in the lowest cohort to 50% in the upper income cohort in the case of rur-urban households while 

it is about 5% to 32% in rural households. This clearly signals that better-off households dominate the 

better-paying nonfarm activities. These results are consistent with other studies (e.g see Woldehanna 

and Oskam, 2001; Bezu and Barrett, 2012) which substantiates the presence of entry barriers to 

skilled nonfarm employment options.  

Rur-urban households, in the lowest income cohort, seem also constrained to access unskilled 

nonfarm employments compared to the rural. This indicates that rur-urban households in the lowest 

quartile are either labour poor (e.g. physically not fit due to age or health factors) or have higher 

reservation wage to participate in low-paying nonfarm activities compared to the rural ones. 

Following agricultural income, unearned income sources (i.e. income from land and house rent, 

remittance, gifts, pension, etc.) seem the major contributors to income of rur-urban households in the 

lower income quartiles. 
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Table 9: Distribution of income source to income quartile by group 

    2011       

 

  2012         

  Q1 Q2 Q3 Q4 Average   Use   Q1 Q2 Q3 Q4 Average  Use 

Rur-urban farm households 

    

  

     

 

 Farm income 

    

 

     

 

 On-farm (crop and livestock) 43 31 17 24 27 61 48 31 28 23 25 76 

Nonfarm 

    

 

     

 

 Skilled employment 1 21 49 50 44 40 5 25 25 45 39 35 

Unskilled employment 5 17 18 9 12 18 12 29 31 18 18 32 

Productive safety net 13 5 2 1 2 41 5 2 1 1 1 37 

Rent, remittance, etc. 38 22 13 15 12 56 28 14 14 12 16 46 

Mean income (ETB) 604 1774 3311 8251   

 

1077 2673 4501 10862 

  Observation (N) 60 60 60 60 240 

 

59 58 59 58 234 

 

     

 

     

 

 Rural households 

    

  

     

 

 Farm income  

    

 

     

 

 On-farm (crop and livestock)  40 42 55 60 49 92 42 54 49 52 49 91 

Off-farm 2 2 3 3 2 14 3 2 2 0 1 7 

Nonfarm 

    

 

     

 

 Skilled employment 3 16 26 29 18 41 7 9 31 35 20 38 

Unskilled employment 19 21 8 3 12 34 14 20 10 7 13 30 

Productive safety net 21 13 8 3 11 73 14 11 7 4 9 63 

Rent, remittance, etc. 15 5 1 2 6 35 19 3 2 2 7 26 

Mean income (ETB) 1431 2622 3821 10358    1537 3023 4479 9255     

Observation (N) 60 59 59 60 238 

 

57 56 57 56  226 
 

Note: Q1 is the first quartile, the group with the lowest income and Q4 is the highest income group.  Use indicates the percentage of households earned 

income from the sources or participated in the activity. Missing observations are excluded. All figures are in percentages except the mean income and 

observations. 
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The proportion of households that earn income from productive safety net programmes is higher in 

the rural than rur-urban households. This is because participation in community works is mandatory 

for the rural households with or without payment depending on wealth status of the household. But 

some rur-urban households still own farmland either fully or partially and have an obligation to 

participate in the conservation works and might be paid.  

The construction industry is growing and massive in urban areas of Ethiopia. Hence, peri-urban farm 

households have location advantage to be engaged in the industry either in skilled employment (i.e. as 

carpenter, masonry, plastering, etc.) or unskilled employment (e.g. as daily labourer in construction or 

domestic works). For instance out of the total nonfarm employments, on average, about 40% of rur-

urban households and about 52% of rural households participated in the industry (Table 4). Unskilled 

employments in the construction industry might be common among the young until they acquire the 

skills to advance to skilled employments.  

Table 10: Percentage distribution of nonfarm employment 

 

Rur-urban 

 

Rural 

2011 2012 

 

2011 2012 

Engaged in nonfarm employment  57.92 67.23 

 

75.18 71.37 

In construction  38.85 43.04 

 

56.98 48.76 

Outside construction  61.15 56.96 

 

43.02 51.24 

Observation (N) 240 234 

 

238 227 

 

The proportion of households engaged in the nonfarm employments is higher for the rural than the 

rur-urban ones but unexpected and contrary to the current wisdom in the literature. A number of 

factors might contribute to this scenario. Presumably the lower availability of labor in the household 

leads to no participation in the construction industry. Compared to the rural households, many rur-

urban households are likely labour-poor (see Table 1). The other factor could be the nature of transfer 

income which consists of income earned from rents of assets other than remittance. As a result, some 

rur-urban households are likely grouped in the transfer income group which ultimately reduced the 

proportion of nonfarm employment. It is also important to keep in mind that: i) both groups have 

similar access to the activities in terms of distance because they are within 15kms from the edge of the 

town; and ii) households grouped as rural are subsistence farmers and it is well documented in the 

literature that diversification is the norm particularly in peri-urban areas which is the case in this study 

too. 

In summary, agriculture remains the major source of living to households in the lower income 

cohorts. Agriculture contributes about 40% of the total income of the poorest households followed by 

transfer income which is about 30%. On average, skilled nonfarm activities (about 47%) followed by 

agriculture (about 24%) are the top two contributors to income of rur-urban households in the upper 

income cohort. Similarly, agriculture (about 55%) and skilled nonfarm employment (about 30%) are 

the major contributors to income of the better-off rural households. These results are not beyond 

expectation because rur-urban households have lost their farmland, partially or fully, and may 

capitalize on nonfarm employments while all rural households still own their farmland and farming is 

expected to be the main job. Following farm income, unearned income sources and low-return 

nonfarm employments are the major contributors to income of the poorest rur-urban and rural 
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households respectively. These results, generally, show that the households earn from diversified 

sources and specialization does seem a viable option.  

5.2. Income Diversification Strategies 
Income diversification is the norm for farmers nearer to the outskirts of urban centers in semi-arid 

agro-ecologies of rural Africa (Barrett et al., 2005) and for smallholder rural farmers in developing 

economies (Davis et al., 2010). Given incomplete markets for labor and land, hence, sole reliance on 

farming is uncommon in drought prone environments. The analysis (see Table 4) also shows that 

households derive their income from diversified sources to support their lives. Based on the 

household‘s engagement in productive employments and unearned income sources, five major income 

diversification strategies are identified from the data. It should be noted that the strategies not 

necessarily exclude transfer income sources. This is because households could draw income from 

unearned income sources while participating in farm and nonfarm activities. The other reason is that if 

a farm household owns farmland, it is mandatory for the household to participate in soil and water 

conservation activities with or without payment depending on the wealth status of the household. 

The first diversification strategy is combining farming with skilled nonfarm employments. The 

rationale for combining both activities is that income earned from cash-crops (e.g. vegetables and 

dairy products) could be invested in high-return nonfarm activities or savings from skilled nonfarm 

employments could be used as inputs to improve agricultural productivity. The second strategy is for 

farm households reliant on farming and unskilled employment (e.g. domestic work, daily labourer, 

street vendor, embroidery, etc). This strategy is most likely preferred when households have access to 

land and labour but lack the required inputs to engage in high-paying nonfarm activities. The third 

strategy is when households depend on farming and transfer income sources but not on nonfarm 

employments. Households endowed with limited labour and non-agricultural skills are expected to 

utilize this strategy.  

The fourth and fifth strategies focus on households not engaged in farming activities likely because of 

limited access to inputs for farming. For instance, landless households - i.e. either fully dispossessed 

of their farmland due to urban expansion or do not own farmland at all - could possibly depend on 

non-agricultural activities, transfer income sources, or both. Households endowed with skill or labour 

might be engaged in nonfarm activities while others who lack the required skill or labour likely utilize 

transfer income sources to support their life. Consequently, the fourth and fifth diversification 

strategies are for households that derive income either from only transfer sources or nonfarm 

employments.  

Distribution of the distinct income diversification strategies employed across the income quartiles is 

reported in Table 5. The proportion of households that entirely depend on a single strategy, on 

average, is decreasing as income quartile increases. Most rur-urban households in the upper income 

cohorts opt for farm with nonfarm strategy while those in the lower income quartiles mostly combine 

farm with transfer income sources (i.e. remittances, rents, pensions, etc.). The rural households‘ 

diversification strategies are quite similar to rur-urban households but most households in the lower 

quartile mix farm with unskilled nonfarm activities. This indicates that rur-urban households are 

either labour poor or have a higher reservation wage compared to the rural. The observed pattern 

partly reflects the positive correlation between farm and nonfarm income and captures the differential 

access to skilled labour. 

Compared to the rural households, more rur-urban households pursue single strategy to support their 

living. But the proportion of rur-urban households that utilize a single strategy decreased between 
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2011 and 2012. Perhaps some households possibly shift to a mixed strategy, i.e. farming with nonfarm 

activities, which signify the importance of farming in the lives of the rur-urban households. Even if 

availability of farmland is limited, the percentage of rur-urban households engaged in the farming 

sector increased by 14% in 2012 compared to 2011. This indicates that more households are being 

attached to the farm sector which is an interesting case in itself. 

Table 11: Distribution of income diversification strategies across income quartile  

 
2011  2012 

 
Q1 Q2 Q3 Q4 Total  Q1 Q2 Q3 Q4 Total 

Rur-urban farm households 
    

  
    

 

Farm and skilled nonfarm 3 17 43 44 27  3 24 27 55 28 

Farm and unskilled nonfarm 3 17 16 9 11  5 38 37 16 24 

Skilled nonfarm 0 12 24 23 14  5 10 15 9 7 

Unskilled nonfarm 3 9 9 5 6  10 5 12 7 8 

Farm and transfer income 52 28 3 12 24  58 16 15 10 24 

Transfer income only 38 17 3 7 16  19 7 3 3 8 

Observations (N) 60 60 60 60 240  59 58 59 58 234 

     
  

    
 

   Rural households 
    

  
    

 

Farm  and off-farm 0 5 2 2 2  0 0 0 0 0 

Farm and skilled nonfarm 22 32 46 61 40  11 41 49 50 38 

Farm and unskilled nonfarm 42 27 27 22 30  37 34 25 18 28 

Skilled nonfarm 2 0 2 2 1  2 2 5 2 3 

Unskilled nonfarm 5 7 5 0 4  0 2 4 4 2 

Farm and transfer income 28 24 14 14 20  49 21 18 27 29 

Transfer income only 3 2 0 2 2  5 0 0 5 3 

Observations (N) 60  59 59 60 238  57 56 57 56 226 

Note: Transfer income counts when the household has unearned income sources (e.g. productive 

safety net, direct supports, remittances, rents, pensions, etc.). Q1 is the first quartile, the group with 

the lowest income and Q4 is the highest income group. Figures represent percentages and missing 

observations are excluded.   

Generally, most peri-urban farm households - about 70% of the rur-urban households and 90% of the 

rural households - employed mixed strategies combining farm with other income sources in 2012. 

Households in the upper income cohort mostly pursue farm and skilled nonfarm employments jointly. 

Rur-urban households in the lower income quartile mostly combine farming with transfer income 

sources. The strategies of rural households in the lower income cohort seem to depend on the nature 

of rainfall in the wet season. When rainfall was above normal in 2010 kiremt, most of the poorest 

households earned their income from farming and unskilled nonfarm employment in 2011. But the 

rainfall distribution was poor in 2011 kiremt, then the poor derived their income from farming and 

unearned income sources in 2012. This indicates the importance of weather shock in determining the 

activities that households, particularly in lowest income cohort, engaged in. 
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The observed income diversification patterns provide an insight to the relationship between 

diversification strategy and income group. In general, the pattern indicates that better-off households 

diversify into remunerative nonfarm activities while the poor diversify into low-return employments 

and transfer income sources. This indicates that the differential access to assets play an important role 

for the household‘s decision to pursue specific income diversification strategy. Hence, it is important 

to identify factors that influence the household‘s decision to pursue specific diversification strategy. 

5.3. Determinants of Income Diversification Strategy: Estimation 

Framework 
Studies in rural Africa indicates that the household‘s choice of income diversification strategy is 

influenced by differences in capital (i.e. human, physical and financial) endowments, location and 

shocks (e.g. Dercon and Krishnan, 1996; Barrett et al., 2001a; Bezu and Barrett, 2012). These studies 

focus on rural households‘ income diversification strategy where a farm household tries to allocate 

resources to supplement the farm income and maximize expected utility in the context of rural 

economy. But peri-urban villages are contextually different from the rural hinterland. For instance, 

given missing markets for land and credit, farm intensification may not be a viable strategy in the 

dynamic rural to urban livelihood transitions. The data in Table 3 also support this hypothesis because 

very few households depend on farm income only. Hence, it can be argued that income diversification 

strategies of peri-urban farm households‘ are limited and the incentives and constraints for 

diversification are subject to the mechanics of urban economy.  

The evidence shows that most households employ diverse strategies (i.e. farm with unskilled, farm 

with skilled, farm with unearned income sources) to support their living. But households employing 

single income diversification strategy are very few. Hence, the classifications in Table 5 are further 

regrouped considering similarity of the activities. Three main income diversification strategies are 

formed after regrouping, namely: i) farm with skilled nonfarm or skilled nonfarm only (FSNF); ii) 

farm with unskilled nonfarm or unskilled nonfarm only (FUNF); and iii) farm with transfer income or 

transfer income only (FTI)
46

. These three strategies are independent and mutually exclusive. 

Households in the FSNF group are those households with at least one member of the household 

earning income from skilled nonfarm employment. Households in the FUNF cluster could earn 

income from all sources except skilled nonfarm activities and those under the FTI category are 

households involved in farming and who earn from transfer income sources but not engaged in any 

nonfarm employment. Distribution of the income diversification strategies, after regrouping, is given 

in Table 6. The proportion of rural households engaged in the nonfarm sector is higher (75%) 

compared to rur-urban households (63%) although the reverse was expected. But Table 5 shows that 

most households engaged in skilled nonfarm only in 2011 shifted to farming and unskilled nonfarm in 

2012. Presumably households realize that to engage in farming, such as dairy and vegetable 

production, is feasible and use their saving from skilled nonfarm. The other reason could be member 

of the household, who was participating in the self-employment, probably went bankrupt and joined 

the unskilled employment. 

Table 12: Distribution of income diversification strategies by group 

                                                           
46 For instance, households engaged only in skilled nonfarm activities are merged with households that 

pursue farm with skilled nonfarm and the strategy is named as farm and skilled nonfarm or only skilled 

nonfarm. 
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Rur-urban    Rural  

 

 
2011 2012 Average   2011 2012 Average 

FSNF 42 35 38  44 40 42 

FUNF 18 31 25  34 31 33 

FTI 40 33 37  22 29 25 

Observations (N) 240 234 
 

 238 227 
 

Note: figures represent percentages. 

The decision to pursue specific diversification strategy may depend on factors specific to the 

household and the local economy. The household is assumed to choose one strategy from three 

mutually exclusive strategies to maximize utility. The household‘s decision depends on demographic 

characteristics, asset holding, past experience in diversification, incidence of shocks and the local 

economy. Towns are used as a proxy to capture the incentives and constraints in the local economy. 

Maddala‘s (1983) random utility framework is applied to examine the factors and the model is given 

as: 

                   1 

where     represents the utility     household derived from choosing      strategy from the three 

strategies,     is the expected utility of     household for selecting     strategy and assumed as a linear 

function of strategy invariant observables, and     is the random errors and are mutually exclusive.  

The probability that household   chooses income diversification strategy   is given as: 

     
             {                      }     

                           {                       }   2 

where    stands for probability. Multinomial logit model instead of conditional logit model is used to 

estimate the odds ratio since the explanatory variables do not vary with type of strategy adopted. The 

reported parameter estimates indicate the likelihood to utilize one strategy over another. Standard 

errors are adjusted to account for the stratification and clustering effects and, thereby, correct 

hetroskedasticity problems.  

The data is treated as pooled cross-section to estimate the parameters because the number of 

observations in each income strategy is small if considered as panel data. Separate estimations and 

discussions are done for rur-urban and rural households. Because farming is generally common to all 

the strategies, the discussions focus mainly on the household‘s decision to engage in skilled nonfarm, 

unskilled nonfarm or unearned income sources.  

6. Estimation Results and Discussions 

6.1. Rur-urban Households  
Having large number of adults and past experience in the nonfarm sector increases the probability to 

engage in nonfarm employments than transfer income sources (Table 7). Having more adults in the 

household is possibly associated with some level of acquired skill which might help the household to 

engage in nonfarm activities. Past experience in the nonfarm sector is possibly associated with 
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acquiring particular skills or social networks that play important roles in the nonfarm sector. The 

evidence substantiates the presence of entry barriers to better-paying nonfarm activities. 

The amount of land compensation that the household received is positively and significantly 

associated with the likelihood to participate in skilled than unskilled nonfarm employment. But the 

effect is negligible, i.e. it is observed when land compensation increases by one million ETB 

(approximately about 52,000 USD)
47

.  This is a significant sum of money which signifies the amount 

of money received as land compensation is not crucial for the household to partake in high-return 

nonfarm employments. This partly suggests that finance is not a key factor for the household to 

engage in lucrative nonfarm activities which by itself is an important policy issue generally in 

development and particularly in Ethiopia. The evidence shows that securing access to finance might 

not bring the desired outcome if not backed with the required knowledge and skills on how to utilize 

it. 

Demographic features of the household head matter for the household to be engaged in a particular 

income diversification strategy. The possibility of diversifying into unearned income sources is higher 

for female headed households, households headed by older people or if the household head considers 

farming as a main job. Experiences of shocks - such as occurrences of illness, death, food shortages, 

divorce, separation, etc. - decreases the household‘s participation in the nonfarm sector but increase 

the probability to derive income from transfer income sources. The results signify that labour 

constrained households diversify to unearned income sources. Although weakly significant (at 10%), 

price increase for food or farm input increases the likelihood to engage in unskilled nonfarm 

employment.   

Size of the local economy is significantly associated with the probability to pursue nonfarm 

employments. The likelihood for the household to be engaged in skilled nonfarm activities is lower in 

Alamata compared to Mekelle and Adigrat towns. Perhaps this is due to the differences in size of the 

local labour market, because Alamata is the smallest urban center compared to the other three by all 

measures.  

 

 

 

 

 

 

 

 

 

 

                                                           
47 Currently 1USD = 19.10 ETB 
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Table 13: Multinomial logit estimation results for rur-urban farm households 

 
FSNF vs. FTI 

 
FSNF vs. FUNF 

 
FUNF vs. FTI 

 
Coef. Robust 

Std.er 
 

Coef. Robust 

Std.er 
 

Coef. Robust 

Std.er Household head characteristics 
        

Female headed (yes=1) -0.65
** 

0.33 
 

-0.16 0.31 
 

-0.49 0.33 

Age -0.04
*** 

0.01 
 

0.00 0.01 
 

-0.04
*** 

0.01 

Farming main job (yes=1) -1.57
*** 

0.33 
 

0.26 0.32 
 

-1.83
*** 

0.35 

literate (yes=1) -0.32 0.33 
 

0.39 0.37 
 

-0.71
* 

0.39 

         
Household capital/asset 

        
No.  of adults 0.31

** 
0.15 

 
0.05 0.17 

 
0.26 0.17 

No.  of adults lower elementary 0.50 0.31 
 

0.01 0.31 
 

0.49 0.35 

No.  of adults upper elementary and 

above 

0.11 0.18 
 

0.04 0.20 
 

0.07 0.20 

Livestock owned in ETB ( in 2010 

prices) 

-1.0e-05 1.4e-

05 
 

-1.2e-

05 

1.1e-

05 
 

-2.2e-

05
* 

1.2e-05 

Farm land owned ( in tsimad) 0.05 0.10 
 

-0.07 0.09 
 

0.12 0.11 

Land compensation in ETB 9.2e-

06
*** 

3.4e-

06 
 

6.4e-

06
** 

3.2e-

06 
 

2.8e-06 3.8e-06 

Received transfer income in 2006 

(yes=1)  

-0.15 0.28 
 

-0.33 0.27 
 

0.17 0.29 

Employed  in nonfarm sector in 2006 

(yes=1) 

0.83
*** 

0.29 
 

0.07 0.27 
 

0.76
*** 

0.31 

         
Shocks experienced (yes=1) 

        
Food shortage, bankruptcy, divorce, 

etc  

-1.08
*** 

0.33 
 

-0.45 0.35 
 

-0.63
* 

0.33 

Health problems or death  -0.43 0.34 
 

0.59 0.37 
 

-1.03
*** 

0.39 

Drought, flood, heavy rain -0.78
*** 

0.31 
 

-0.34 0.34 
 

-0.44 0.35 

Property loss due to theft or conflict -0.88 0.57 
 

-0.82 0.54 
 

-0.06 0.51 

Food price, or  farm input price 

increase 

0.10 0.27 
 

-0.47
* 

0.28 
 

0.57
* 

0.30 

         
Town: Alamata (base category) 

        
Mekelle -0.49 0.47 

 
-1.62

*** 
0.63 

 
1.13

** 
0.58 

Adigrat -0.99
* 

0.54 
 

-1.59
** 

0.72 
 

0.60 0.67 

Axum 0.37 0.54 
 

-0.80 0.71 
 

1.17
* 

0.68 

 
        

Constant 2.06 0.83 
 

1.50 0.93 
 

0.56 1.02 

         
Number of observation 464 

       


2
 (40)

 131.44 
       

Prob > 
2
 0.000 

       
McFadden (Pesudo) R

2 
0.1765 

       
Log likelihood -414.13 

       
Note: ***, **, and * represent at 1%, 5% and 10% significance levels respectively. The Independence 

of Irrelevant Alternatives (IIA) assumption test was done using the Hausman test. The test results are 

insignificant (p-value=0.99, 0.44 excluding FSNF, FUNF category respectively). Excluding FIT 

category chi2= -8.42 failed to satisfy the Hausman test but Seemingly Unrelated Assumption (suest) 

test is satisfied. 
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6.2. Rural Households 
Similar to the rur-urban households, it appears that human capital matters for the households to pursue 

skilled or unskilled nonfarm diversification strategies (Table 8). The probability to engage in skilled 

nonfarm employment is positively associated with literacy of the household head and number of 

adults in the household which partially captures the presence of entry barriers to the sector. Livestock 

holding is strongly and positively associated with skilled nonfarm activities but the effect is 

insignificant. Female headed households are less likely to pursue skilled nonfarm activities compared 

to male headed households. Households with larger landholdings are likely to diversify into unskilled 

rather than skilled nonfarm activities. This likely attributes that these households engage in nonfarm 

employments during the lean season as part time job.  

Similar to the rur-urban households, the likelihood to earn income from unearned sources increases 

when the head is older or considers farming as a main job. Experiences of shocks play an important 

role in the household‘s decision to choose among the income generating strategies. Shocks that affect 

household labour (such as health problems, food shortage, separation, etc.) increases the probability of 

diversifying into transfer income sources whereas climate shocks (such as drought, flood, and heavy 

rain) increases diversification into unskilled nonfarm activities. Size of the local market becomes 

important for the household to participate in the nonfarm sector. Compared to those in Alamata, 

households in Mekelle are engaged in skilled nonfarm employments while households in Adigrat and 

Axum pursue unskilled nonfarm employments. 
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Table 14: Multinomial logit estimation results for rural households 

 
FSNF vs. FTI 

 
FSNF vs. FUNF 

 
FUNF vs. FTI 

 
Coef. Robust 

Std.er 
 

Coef. Robust 

Std.er 
 

Coef. Robust 

Std.er Household head characteristics 
        

Female headed (yes=1) -1.33
*** 

0.54 
 

-0.92
*** 

0.36 
 

-0.41 0.49 

Age -0.05
*** 

0.01 
 

0.01 0.01 
 

-0.06
*** 

0.01 

Farming main job (yes=1) -0.97
** 

0.47 
 

0.02 0.35 
 

-0.99
* 

0.47 

literate (yes=1) 0.41 0.38 
 

0.61
* 

0.32 
 

-0.21 0.42 

         
Household capital/asset 

        
No. of adults 0.31

** 
0.15 

 
0.29

** 
0.13 

 
0.03 0.17 

No. of adults lower elementary 0.18 0.26 
 

-0.08 0.22 
 

0.26 0.28 

No. of adults upper elementary and 

above 

0.08 0.20 
 

-0.15 0.16 
 

0.23 0.21 

Livestock owned in ETB ( in 2010 

prices) 

-4.5e-

05
** 

2.1e-

05 
 

8.4e-

05
*** 

3.2e-

05 
 

-1.3e-

04
*** 

3.4e-

05 Farm land owned ( in tsimad) -0.05 0.09 
 

-0.18
* 

0.10 
 

0.13 0.10 

         
Shocks experienced (yes=1) 

        
Food shortage, bankruptcy, divorce, 

etc  

-0.53 0.40 
 

0.44 0.39 
 

-0.97
** 

0.43 

Health problems or death  -0.81
* 

0.44 
 

-0.50 0.41 
 

-0.30 0.42 

Drought, flood, heavy rain 0.35 0.42 
 

-0.36 0.32 
 

0.70
* 

0.41 

Property loss due to theft or conflict 0.07 0.63 
 

0.30 0.56 
 

-0.23 0.69 

Food price, or farm input price 

increase 

-0.72
** 

0.33 
 

-0.76
*** 

0.28 
 

0.04 0.34 

         
Town: Alamata (base reference) 

        
Mekelle 1.16

*** 
0.45 

 
-0.03 0.42 

 
1.19

** 
0.49 

Adigrat 0.88 0.55 
 

-0.60 0.51 
 

1.48
** 

0.61 

Axum -0.68 0.57 
 

-0.94
* 

0.55 
 

0.26 0.57 

 
        

Constant 2.99 1.04 
 

-0.39 0.76 
 

3.38 1.07 

         
Number of observations 460 

       


2
 (34)

 132.50 
       

Prob > 
2
 0.0000 

       
McFadden's (Pseudo) R

2 
0.1845 

       
Log Likelihood -398.97 

       
Note: ***, **, and * represent at 1%, 5% and 10% significance levels respectively. The Independence 

of Irrelevant Alternatives (IIA) assumption test was done using the Hausman test. The test result is 

insignificant (p-value=0.88, FUNF). Excluding FIT category chi2= -28.76 and failed to satisfy the 

Hausman test but Seemingly Unrelated Assumption (suest) test is satisfied. 

 

7. Conclusion  
Urban expansion squeezes farmlands and incorporates the farming community in the surrounding 

villages into the urban economy as a result, the phenomenon in Ethiopia. Farm households in the peri-

urban income adopt diversified incomes sources in their course of rural to urban livelihood transitions. 

But studies have indicated that better-paying nonfarm employments have entry barriers (Woldehanna, 
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2002; Bezu and Barrett, 2012). Hence, we employed utility maximization framework to identify 

factors that influence the farm household‘s diversification using data from peri-urban Tigray, 

Northern Ethiopia. The findings have drawn important lessons regarding income diversification 

strategies of the farm households in peri-urban areas.  

Although access to farmland is limited, the analysis shows that agricultural incomes continue to be 

important and perusing mixed strategy (i.e. combining farm with nonfarm) is dominant. Farm 

households in the upper quartile derive their income from farm and skilled nonfarm employment 

regardless of the administrative they belong. This suggests the complementarily between farm and 

skilled nonfarm income, in particular, and farm and nonfarm, in general. The analysis also shows that 

income shares from skilled nonfarm sharply increase with income quartiles. In this sense, the lucrative 

nonfarm sector is dominated by better-off farm households which substantiate the presence of entry 

barriers to the sector. Having large numbers of adults (labour) and past experience in the nonfarm 

sector improves the likelihood to partake the diversification strategy that combines farm and skilled 

nonfarm activities. Female headed households and households headed by older people are poorly 

placed in the nonfarm sector and depend on transfer income sources. 

Is financial capital a key factor for nonfarm employment opportunities and earnings? The evidence 

shows that financial capital (land compensation) is not crucial for the rur-urban household‘s benefit 

from the nonfarm sector. This suggests that granting money without the required skills and knowledge 

is ineffective for the peri-urban farm household to benefit from the emerging nonfarm employment 

opportunities. The other important finding is production behavior of the better-off farm households is 

similar regardless of the administration they belong but different for those in the poorest cohort. 

Hence, policy makers should consider designing intervention packages on: urban safety net programs 

particularly urban agriculture to improve productive capacity of the poor; and targeted investment 

advice towards specialization when revising and designing the land compensation packages.  
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Abstract 

The study attempts to analyze the patterns of the changing functional structure of major urban 

centers of Ethiopia over the period of 2009 to 2012. An economic base, standard deviation and 

shift share analysis were used to identify the basic sectors, the export employment and expanding 

and declining industries in fifteen major urban centers. The location quotient results show that 

there have been changes in economic bases, for twelve out of fourteen urban centers, within four 

years. The major sources of export employment were construction, distributive and social services 

for most of the towns considered. The pattern of functional changes of the urban centers revealed 

that, for ten out of fourteen towns, the construction employment is expanding nationally and 

locally. However, eight out of fourteen towns are gaining manufacturing employment mainly due 

to their competitive share effect only. 

 

Other sectors which are expanding on both grounds are either distributive or social services for 

most of the urban centers studied. At worst, the five out fourteen towns are losing manufacturing 

employment due to their unfavorable industry mix and competitive share effects. In general, the 

major drivers of the urban employment growth in many urban centers over the study period were 

found to be distributive, social and extractive services. However, the role of the transformative 

economic sectors, particularly the manufacturing sector is not as such encouraging for many 

towns.  

 

Against this back drop, the analysis surfaced local economic development issue such as how the 

towns included in this study could capitalize more on the transformative economic sectors 

particularly in attracting new manufacturing firms through various incentive mechanisms. 

Moreover, in order unleash the transformative potential of urban centers by making them engines 

of regional and national growth; there is a pressing need to focus on the growth of the 

transformative industries. This could be made possible by properly studying the competitive 

advantage of various sized urban centers on the one hand and by putting in place the required 

infrastructure services, capacity building for attracting investments mainly in areas and sectors 

where the deficit is largely observed. Urban centers need to be monitored on a continuous basis 

by employing various techniques for making the required interventions whenever and wherever 

necessary. 

  

Key Terms: Urban Function, Functional specialization, Functional Diversification, Location 

Quotient, Shift Share Analysis  
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1. Introduction 
  

The coming into being and the existence of urban centers, in developed and developing countries 

alike, is basically associated with the functions they carry out.  Urban centers exist, primarily, for the 

purpose of efficient performance of functions to support its population and surrounding rural and 

other urban areas (Carter, 1995; Pacione, 2009). The efficient performance of urban functions was 

made possible by labor specialization and centralized production in urban areas which in turn makes 

urban areas preferable to work and live. As such, urban areas are classified by virtue of the functions 

they perform as commercial towns, administrative headquarters, mining towns, manufacturing towns, 

centers of communication, storage, transfer and distribution, education and other social services 

(Nelson, 1955; Carter, 1995).  According to many writers (Roberts, et al., 2006; Pacione, 2009), urban 

centers are viewed as the primary engines of economic growth, social wellbeing, centers of creativity, 

innovation and primary location of social transformation.  

 

It is of particular importance to note that every town and city has an economic base. Hence, urban 

centers depend on economic activities for their sustained growth mainly by generating and injecting 

external income. However, all urban economic activities could not help bring income into the city. It 

is the nature and number of the basic activities they perform which generally determine economic 

growth of towns and cities. In this respect, some towns tend to specialize in one or two predominant 

functions while others are diversified, being multifunctional. Despite the fact that, towns and cities are 

expected to be functionally diversified mainly in their basic industries because their growth depends; 

to a greater extent, on the income earned from these sectors and the employment multiplier that could 

be created in the non-basic sectors of the economy as a result (Hustedde, 1993; Robert et al., 2006; 

Edwards, 2007). Due to the dynamic and unpredictable global and local circumstances, urban 

functions and their importance change over time. Hence, monitoring the regional/urban industrial 

change over time is the major responsibility of urban authorities. 

It is inevitable and evident that the urban population and economy continue to grow in size and 

complexity and there is a need to understand the urban economy in Ethiopia. Therefore, 

understanding the recent progress of the urban economy including its relative strengths and 

weaknesses is necessary in order to formulate strategies to existing and/or new economic challenges 

and make informed decisions in managing urban economic growth. This understanding can come 

from a detailed analysis of the functional changes of the urban employment. To this end, the analysis 

could be done by using location quotients and shift share techniques which help measure the regional 

and/or urban economy. 

Ethiopia‘s urban centers are characterized by spontaneous growth, a poorly developed economic base, 

a high level of unemployment and incidence of poverty (MoFED, 2007).  The economic base of most 

urban centers, mainly of small and medium towns, is dominated by mainly public administration and 

distributive services (Solomon, 2008). But, theoretically, they are expected to be centers of 

transformative industries such as manufacturing, construction and others. The pre-1991 urban 

industrial history of Ethiopia has indicated that secondary economic as well as commercial and 

business activities were confined to the capital, Addis Ababa, and some towns which were better 

located along the main transport routes. Conversely, urban centers have exhibited dramatic growth 

following the administrative decentralization and granting of autonomy after 1991. In this respect, 

recent trends of industrial employment; though yet dominated by the primate city, other regional 

towns are becoming alternative centers of investment.  
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The relatively recent economic and social transformation of urban centers of Ethiopia has been 

receiving a considerable attention. It is therefore vital to identify the changes that have been taking 

place in the functional structure of towns over time. The analysis of urban function is indispensable to 

urban geography and regional planning fields (Carter, 1995), because overall urban activities are 

dynamic and cities and towns cannot exist without functions. Moreover, the functional change 

analysis could help policy makers, planners and urban governments better understand the dynamics of 

the economy of their urban centers which could, in turn, help in making better economic development 

plans and monitoring of economic growth of towns and cities and more specifically by industrial 

targeting.  It is with these rationales, this study is conducted for fifteen major urban centers of 

Ethiopia, by employing location quotient and shift share analysis techniques for the time span of 2009 

to 2012 Gregorian calendar. This period is selected primarily because employment data are available 

by major industry divisions, for the towns included, in the Central Statistical Agency (CSA) 

Employment Unemployment Reports that could help analyze using the techniques indicated above.  

1.1. Objectives  
 

The purpose of this paper is to identify the changes which have been taking place in the functional 

composition of the major urban centers of Ethiopia and thereby assess the importance of the economic 

structure in the process of economic development. In line with this, the specific objectives are to: 

i. Identify the basic and non-basic sectors of major urban centers of Ethiopia. 

ii. Assess an urban center‘s overall performance relative to that of other urban centers. 

iii. Identify the industries that are expanding and declining nationally or locally and for specific 

towns. 

2. Theoretical Frameworks 

2.1. Measuring Regional/Urban Economic Performance 
It is a well recognized fact that the economy of a town/region is a sum total of its activities. 

Regional/urban economic development is mainly about the allocation or reallocation of resources to 

enhance the economic performance industries or services in the urban centers and regions (Robert et 

al., 2006). It is expected, at least theoretically, that planners and decision and policy makers should be 

able to understand the dynamics of the urban and regional economy of the area in consideration by 

measuring and evaluating the performance of the region in various sectors of the economy (Isard, 

1960; Hustedde, et al., 1993). In light of this, Robert et al. (2006) have identified some of the 

necessary aspects of urban/regional economic development as follows: a) Measure the degree to 

which economic activity and employment in an area is related to serving local demand against serving 

demand external to the region (exports); b) Assess an area‘s overall performance relative to other 

regions; c) Identify the industry which perform better in the region and d) Assess a given industry‘s 

efficiency relative to other sector‘s performance. 

To such end, there are various theories which help explain the urban and/or regional economic 

growth. Some of these include economic base theory, input output models and growth pole theory. In 

this study; however, focus is given to export/economic base theory because this study deals with the 

functional changes in the urban employment. Within the framework of the economic base model, 

there are various tools that have been developed by regional scientists and practitioners to measure 

and analyze the performance of an area over time with respect to industrial employment. In the 

following section, the most common ones will be discussed in a short and brief manner. 
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2.1.1. Economic Base Theory 

The economic base concept emerged in the 1940s and popularized in the 1960s with a need to predict 

the effect of new economic activity on a region. It is an easily understood technique of analysis of the 

regional economic development. It assumes that all urban functions can be classified as basic (export) 

and non-basic (local marked oriented). The former is designated as ‗city forming‘ and the later as ‗city 

serving‘ mainly in urban geography (Carter, 1995). The one which drives the town‘s economy is the 

basic/export sector. Accordingly, the town‘s economy is strong and its future is promising if it 

develops those sectors that are not closely tied to local consumption (Isard, 1960; Roberts, et al., 

2006); but rather in the export base which injects income into the town itself. Thus, the prevalence of 

sectors that bring income from outside its region is a strong indication of the economic stability of the 

urban centers. Moreover, a diversified basic function helps expand the town‘s economy and reduces 

its vulnerability to single sector dependence (Edwards, 2007). 

The economic base theory argues that the means of strengthening and growing the local economy are 

to develop and enhance the basic sector. The basic sector is, therefore, identified as the engine of the 

local economy that is why it is called the economic base of the local economy. It drives the town‘s 

growth by creating additional jobs in the non-basic or local serving sectors. This is so because; basic 

sectors produce goods and services for export outside the local area or region. On the other hand, non-

basic industries produce goods and services for consumption in the local area or region (Isard, 1960; 

Dinc, 2002). An areas export activity can be identified by the use of several analysis techniques. Two 

of the most well known economic base analysis techniques are the Location Quotient (LQ) and shift 

Share analysis (SSA) (Robert et al., 2006). As to Edwards (2007), location quotient is a well known 

measure of the urban economy because it helps identify the basic and non-basic sectors of the 

economy. 

Location Quotients 

LQ is a simple but the standard technique used to identify the town‘s or region‘s economic base. It is 

a measure of an industry concentration in a town/region relative to the larger reference area, which is 

generally the nation. It compares an industry‘s share of regional employment with its share of national 

employment (Isard, 1960; Carter, 1995; Dinc, 2002; Robert et al., 2006). Particularly, based on Robert 

et al. (2006:107-108), the LQ for various sectors of the economy can be calculated using the formula 

given below as follows: 

 LQ = (ei/e) /(Ei/E),      where 

 LQ= Location Quotient        

 ei = Local employment in the i
th
 industry 

 e = Total Local Employment 

 Ei = National Employment in the i
th
 industry 

 E = Total National Employment 

Based on the computation, if the LQ =1, then the industry‘s share of the regional employment is the 

same as the industry‘s share nationally implying that the region is self-sufficient. When LQ>1, it 

implies that the industry produces more goods and services than are consumed regionally. Hence, the 

industry is exporting the goods and services and bringing money into the regional area, which 

promotes the regional economic growth. On the other hand, when LQ<1, it implies that the industry‘s 

share of the regional employment is smaller than its share of national employment and hence it 

imports the deficiency from outside. Generally, therefore, LQ measures the industry concentration 

that can be used to interpret whether an area is self-sufficient, is an importer or an exporter. The 

greater the LQ, the more significant the sector is to the local economy. Industries providing basic 

sector employment are considered more attractive from an economic development perspective, since 
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they bring income from outside the local economy and help to create supporting employment in non-

basic sectors (Isard, 1960; Hustedde, 1993; Robert et al., 2006; Edwards, 2007). 

Despite the ease of applicability of LQ methods, it has limitations. For instance, the more the data is 

aggregated, the more the details are hidden and LQ can vary with the levels of industry aggregation. 

Moreover, unless it is used together with other analytical methods it does not help explain the change 

in the economy (Isard, 1960, Dinc, 2002). Despite its weaknesses, it has been widely applied in the 

regional/urban analysis across the world. For instance, Huang (1977) used in the study of economic 

base, industrial specialization and diversification of Taiwan. The other study is of Kaizhong (1998) 

which focused on basic features and trends of the economic base of Beijing, China.  Moreover, in a 

recent study, Quintero (2007) has applied LQ in his analysis of Hays County, Texas, United States. 

Furthermore, a recent study was made in Ethiopia by Solomon (2008) in an effort to identify the 

economic bases of major urban centers. 

Shift Share Analysis (SSA) 

SSA is a descriptive technique for analyzing regional or urban economic change, i.e. Growth and 

decline over time (Dinc, 2002; Robert, et al., 2006). It provides useful information about the 

characteristics of growth and competitiveness of local industries in a locality (in this study, towns) 

compared to a larger reference area (all towns or nation). The technique is used for decomposing 

changes in employment in towns or regions identifying competitive industries in the local economy 

compared to the national industries. In particular, it also helps determine whether a particular local 

economy has experienced a faster or slower growth rate in employment than the larger economy 

(Chan, 2011).  

Based on the analysis of SSA, it is possible to identify industries which gained or lost additional 

employment in a given period. SSA allows analyzing changes in the number of jobs in terms of 

structural change, not just a general change in total employment in a locality. Hence, SSA is 

extensively used by geographers, regional scientists, economists and planners in regional analysis 

because it emphasizes not only on the role of regional change for region-specific industry but also the 

regional shift or competitive component as a measure of the relative performance of the region for 

specific industries (Dinc, 2002; Robert et al., 2006). Because of this practical matter, it is particular 

importance assessing the impacts of industrial restructuring and providing guidance for industrial 

targeting (Dinc, 2002). 

The urban economies and the rate of employment in industries through time may change for a number 

of reasons. As is discussed earlier, the LQ does not help identify why the change has taken place. But, 

somehow, the SSA identifies the factors that contributed to the growth and change in the town‘s 

economy by separating national, industrial and town-specific or local trends from each other. In this 

regard, the traditional SSA decomposes employment change in a region over a given period of time, 

three contributing factors (Roberts, et al., 2006; Edwards, 2007): 

i. National Growth Effect: This represents the share of local employment growth that can be 

attributed to the growth of the national economy. It is based on the assumption that if the larger 

economy is experiencing employment growth, it is reasonable to expect that this growth will 

positively influence employment growth in a particular locality (Dinc, 2002). Simply put, a town‘s 

employment/economy is growing merely because it is growing in the nation as a whole. 

ii. Industry mix effect: It represents the effects that specific industry trends at the national level have 

had the change in employment in the locality. It is part of change attributable to the industrial 
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composition or a mix of the region. More specifically, this component captures nationally some 

industries grow faster or slower than others and these differences are reflected in the local industry. 

Based on the computation, a positive industry mix implies that the employment in the locality grew 

above the overall national averages and a negative industry mix indicates the opposite (Robert, et 

al., 2006). 

iii. Competitive Share effect: It is primarily based on the assumption that for the same industry 

groups, sometimes the locality may not follow the national trends with the same magnitude. This 

is mainly because the region might have the competitive advantage of a natural resource base, 

labor resource and so forth. Based on the computation of positive share component suggests that 

the locality increased its share employment in that industry and a negative competitive component 

share means the opposite. 

Based on Robert et al. (2006) the formula for the three shift share components i.e. National growth 

effect, industry mix effect and competitive share effect, have been given as follows: 

NG = Rei (NEj/ NEi-1) 

IM= Rei (Nej/ Nei)-(NEj/ NEi) 

CS = Rei (Rej/ Rei)-(Nej/ Nei), Where 

NG=National Growth Effect  

IM =Industry Mix Effect   

CS= Competitive Share Effect  

Rei is regional employment in a given industry at the beginning of the period 

Rej is regional employment in a given industry at the end of the period 

Nei is national employment in a given industry at the beginning of the period 

Nej is national employment in a given industry at the end of the period 

NEi is total national employment at the beginning of the period 

NEj is total national employment at the end of the period 

Total Employment Change (TEC) = NG+IM+CS 

Thus, the aggregate of the three components indicate the structural change in the town‘s economy 

over the study period. It shows the difference between the end year employment structure and base 

year employment structure. The above method is the most relevant technique for regional or urban 

economic analysis. This is mainly because it makes a significant contribution to the understanding and 

selection of key leading industries in the town. Moreover, by interpreting the results of SSA, it is 

possible to explore the advantage of the local area as well as to identify growth; decline, or potential 

growth industries that are worthy of further investigation (Dinc, 2002; Robert et al., 2006). 

Despite the above discussions on its applications and advantages, it is undeniable fact that it does not 

fully account for all factors that may contribute or explain the change in the regional/urban 

employment/economies. Thus, for full understanding of the economic change it is strongly 

recommended that one has to use a mix of analytical methods together with the SSA (Dinc, 2002). In 

spite of its limitations, since its introduction in the 1960s, SSA has been adopted and applied to a 

variety of regional/urban issues. For instance, regional growth analysis in Canadian manufacturing 

industry (Paraskevopoulos, 1974), analysis of Hays County, Texas, United States (Quintero, 2007) 

and the most recent study of Ping & Hui (2012) on the quantitative economic analysis of the industrial 

structure of coastal city of Shandong province. Therefore, it appears worthy to use this analytical tool 

in studies of this kind. 
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3. Methodology 
This research paper is an exploratory study of the functional changes of the major urban centers of 

Ethiopia. Major urban centers in this study are defined as those include the capital Addis Ababa and 

the regional and provincial capitals included in the Urban Employment Unemployment Surveys 

irrespective of their population. Hence, it tries to explore the functional change in urban centers of 

Ethiopia between 2009 and 2012 using LQ and SSA methods. The LQ is used to identify the unique 

structural components of the economy of urban centers, i.e. identifying the basic and non-basic sectors 

of the urban economy. However, identifying merely these sectors misses important trends in the 

economy. Hence, to identify the dynamic components of the urban centers functional change, a shift 

share analysis is used. As discussed earlier, this technique decomposes change in the urban functions 

into three components: national growth, industry mix and competitive share components. One of the 

weaknesses of the LQ is that it offers only a snapshot view of the town‘s employment changes. The 

SSA, however, shows a broader picture of functional change in the town‘s employment over time. It 

points industries that may be declining or growing either nationally, locally or both at both spatial 

levels (Quintero, 2007). 

3.1. Sources of Data 
The major urban centers included the Statistical Report on Urban Employment Unemployment 

Surveys of CSA, covering employed population of urban areas aged ten years and above by major 

industrial divisions, are central to the design of this study. The study towns in this paper include 15 

urban centers these are Mekelle, Asayita, Gondar, Dessie, Bahir Dar, Bishoftu, Adama, Jimma, 

Jigjiga, Assosa, Hawassa, Gambella, Harar, Addis Ababa and Dire Dawa. All the raw data come 

from the Urban Employment Unemployment Survey (UEUS) for the years 2009 and 2012. However, 

unfortunately the previous surveys do not employment data by industrial divisions for the towns 

considered.  

3.2. Analytical Procedures 
i. Standard Deviation (SD) 

The standard deviation analysis considers twelve urban centers of Ethiopia which the total population 

ranging between 50,000-300,000. This urban centers include namely Jimma, Shashemene, Jijiga, 

Hawass, Harar, Mekele, Gondar, Dessie, Bahir Dar,Bishoftu, Dire Dawa and Adama. For the 

convenience and ease of analysis using standard deviation; I have regrouped likely similar 

functions/services together so that it will be amenable to meaningful analysis. Accordingly, the 

employment in various industries for major urban centers of Ethiopia has been classified into six 

categories, namely: 

a. Primary Activities: this included the total population employed in agriculture, hunting, 

fishing, forestry, mining and quarrying.  

b. Manufacturing and Construction: this include as the name itself implies the total 

population employed in manufacturing and construction 

c. Essential services: this included the total population employed in electricity, gas and water 

supply, education, health, social work, and other community, social and personal service 

activities. 

d. Business and Financial services: this included the total population employed in wholesale 

and retail trade, financial intermediation, and real estate, renting and business activities. 
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e. Hotel and Transport Services: this category included the percentage of population 

employed hotels and restaurants, transport storage and communication and private households 

with employed persons. 

f. Administrative and defense services: this is the last category and which included the 

percentage of population who employed in public administration and defense, extra-territorial 

organization and Non-Governmental Organizations (NGOs). 

First the CSA data was regrouped into the above mentioned services. For each town percentages of 

various services have been computed. For each services/functions, means and standard deviations 

were computed as it is given below in the table. Finally, the major urban centers
48

 were identified 

based on Nelson‘s (1955) Method of classifying urban centers based on service functions and Mean 

+1SD, Mean + 2SD, Mean+ 3SD and so on. 

Table 3.1: Mean and standard deviation for employment in industries for major 

urban                     centers in Ethiopia  

 Primary 

activities 

Secondary 

activities  

Essential 

services 

Business & 

financial 

services  

Hotel 

&Transport 

services 

Administrative 

& Defense 

services  

Mean 6.92 20.93 18.58 25.08 18.09 7.47 

Standard 

deviation 

7.926 5.162 4.7467 6.2345 3.7200 3.077 

Mean  

plus 

 

1SD 14.858 26.092 23.3267 31.3145 21.81 10.547 

2SD 22.782 31.254 28.0734 37.549 25.53 13.624 

3SD 30.708 36.416 32.8201 43.7835 29.25 16.701 

 

 

ii. Location Quotients 

As per foregone discussion, the formula for computing LQ is given as:   LQ = (ei/e) / (Ei/E). For 

example, LQ for Mekele of manufacturing sector in 2012, given total employment in Mekele town 

(21,846), major towns‘ total employment in manufacturing (284,019), total employment of the town 

(121,116) and that of major towns‘ total (2,212,903), is calculated as follows: 

LQ = (ei/e) / (Ei/E) = (21,846/121,116)  (284,019/2,212,903) = 0.18037/0.12845 =1.41. 

Based on the calculation of LQ, the basic and non-basic sectors of Mekele town are identified and 

given in Table 3.2: 

Table 3.2. Basic and Non basic industrial employment for Mekele Town, &2012 

                                                           
48 The following are exception to the analysis 

1. The data for Addis Ababa, because its primacy effect as evidenced the lion‘s share of employment in all 

sectors, has not been considered. 

2. Assosa, Gambela, & Asayita Towns were not considered in the analysis of urban functional classification 

because their total population is below 50,000 and the insignificant number of population engaged in various 

activities. 

3. Not Stated cases were also omitted from computation. 
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Sector LQ Comment Sector LQ Comment 

Agriculture, hunting, 

forestry & fishing 

Mining & Quarrying 

Manufacturing  

Electricity, gas &water 

supply  

Construction  

Wholesale &Retail 

Hotel & Restaurants 

 

0.63 

2.74 

1.41 

 

1.07 

1.16 

0.86 

1.16 

 

Local 

Basic 

Basic 

 

Basic 

Basic 

Local 

Basic 

Transport, storage & 

Communication 

Financial intermediation 

Real Estate &Renting 

Public admin & Defense 

Education 

Health & Social Work 

Other social &Community 

activities 

 

0.85 

0.57 

0.49 

 

0.98 

0.80 

1.10 

0.08 

 

Local 

Local 

Local 

 

Local 

Local 

Basic 

Local 

 

iii. Shift Share Analysis 

The SSA involved the following procedures mainly two phases i.e. data preparation and calculation of 

the shift share components. 

The first phase is the preparation of base year and end year employment data set. Accordingly, the 

base year employment data set refers to the year 2009 for specific towns and the end year employment 

is referring to 2012 for both regions and specific urban centers. 

The next step is calculating the shift share components i.e. National growth effect, industry mix effect 

and competitive share effect. This was done using the formula indicated in the review of the literature 

section as suggested by Robert et al. (2006:114-115). 

Again, for Mekele town using the manufacturing employment, the three shift share components, are 

calculated as follows: 

 

Table 3.3: Parameters for Computing SSA of Employment for Towns 2009-2012 

Parameters Symbol Value 

Total employment in manufacturing in Mekele in 2009 

Total employment in manufacturing in Mekele in 2012 

Major Towns‘ Total employment in manufacturing in 2009 

Major Towns‘ Total employment in manufacturing in 2012 

Major Towns‘ Total Employment in 2009 

Major Towns‘ Total Employment in 2012 

Rei 

Rej 

 

Nei 

Nej 

 

NEi 

NEj 

4,329 

 

21,846 

 

238,484 

284, 019 

 

1,729,752 

2,212,903 

NG = Rei* (NEj / NEi-1) = 4,329 (2,212,903 / 1,729,752)-1 = 1,209 

IM= Rei *(Nej/Nei)-(NEj/NEi) = 4,329(284,019/238,484)-(2,212,903/1,729,752) = -383 

CS = Rei* (Rej/Rei)-(Nej/ Nei) = 4,329(21,846 / 4,329)-(2284, 019 /238,484) = 16,690 

Total Employment Change (TEC) = NG+IM+CS = 1209-383+16690 =17,516 
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In similar fashion, when calculated the major towns total shift in manufacturing employment is 

40,432 (100%). Taking major town‘s total, the above values can be changed into percentages as NG 

(2.99%), IM (-0.95%), CS (41.28 %) and TEC (43.32%) respectively. This will be discussed in detail 

in the analysis and discussion section. To give a highlight example of analysis, from this total shift 

about 43.32% occurred in Mekele town. There has been a positive national growth effect in Mekele 

(2.99%). This implies that national growth in the manufacturing sector has positively influenced the 

manufacturing employment in Mekele. The most interesting aspect is that Mekele is the most 

competitive town for the manufacturing employment than any other town of Ethiopia, which is 

41.28%.  Hence, it is expected that, in the future, Mekele town will capture more manufacturing 

employment. 

4. Results and Discussion 

4.1. Functional Specialization and Diversification 
In recent times there are different ways of classifying urban centers. Urban centers can be classified 

on the account of geographical location, size of the population, percentage of non agricultural 

population. However, the most meaningful classification is that which based on urban functions which 

are mainly determined by the employment structure in various industries. Since urban centers perform 

certain functions, the functional interpretation of urban centers has become significant aspects of 

urban study.  

Based on the computation of the means and standard deviations, the towns considered in this exercise 

are identified as follows: 

1. Primary services towns: based on the analysis, Gondar (+3SD) is dominant in the group 

followed by Shashemene and Bishoftu (both lay in +1SD category). 

2. Secondary Services Towns: Under this category there are about six towns. The first group of 

such town includes Mekele, Adama and Bishoftu (all in +2SD). The other group of this 

category include Hawassa, Bahir Dar, and Dire Dawa (all in +1SD). 

3. Essential Service Towns: compared to other functions there are relatively large number of 

towns fall in this category. Jimma is more specialized in essential services having (+3SD). 

Hrarar and Dessie towns are also specialized in this function. Lastly, Jigiga, Hawass, 

Mekele, Gondar and Bahir Dar (all in +1SD).  

4. Business and Financial services towns: in this category, there are about seven towns. These 

town include Harar and Dire Dawa Mainly being commercial towns (both lay in +2SD), 

followed by Shahemene, Jigjiga, Mekele, Desssie & Adama (+1SD). 

5. Hotels and Transport services towns: there are about six towns in this category. These 

include Shashemen and Bahir Dar (both fall under + 2SD), followed by Jimma, Mekele, 

Dessie, and Adama (all fall in +1SD).  

6. Adminstrative and Defense Towns: this group included six towns from all urban centers 

considered. Jigiga fall in +2SD category and Hawassa, Harar, Mekele, Dessie and Bishoftu 

fall in +1SD category. 
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Table 4.1: Service/functional Classification of major Urban Centers of Ethiopia  

Services  Mean  Standard 

Deviation 

Mean +1SD 

Towns 

Mean +2SD 

Towns 

Mean+ 3SD 

Towns 

Primary services 6.93 7.926 Shashemene 

Bishoftu  

- Gondar 

Secondary 

Services  

20.93 5.162 Hawassa 

Bahir Dar 

Dire Dawa 

Mekele 

Bishoftu 

Adama 

NA 

Essential Services 18.58 4.7467 Jigiga 

Hawassa 

Mekele 

Gondar 

Bahir Dar 

Dessie 

Harar 

Jimma 

Business & 

Financial Services 

25.08 6.2345 Shashemene 

Hawassa 

Mekele 

Dessie 

Adama 

Harar 

Dire Dawa 

NA 

Hotel & Transport 

Services 

18.09 3.7200 Jimma 

Mekele 

Dessie 

Adama 

Bahir Dar 

Shashemene 

NA 

Administrative & 

Defense Services 

7.47 3.077 Hawassa 

Harar 

Mekele 

Dessie 

Bishoftu 

Jigiga NA 

 

4.2. Functional change in the leading urban centers and urban regions   

of Ethiopia  
By leading urban centers it refers to the capitals of the leading regions in Ethiopia namely Mekele, 

Bahir Dar and Hawassa. The urban regions are those having the lion‘s share of their population being 

urban. These included Harar, Dire Dawa and the capital Addis Ababa. The functions of these towns 

have been identified and presented in Table 4.2, in order of importance based on their respective 

location quotients. The first rank implies the dominant or basic sector for which the location quotient 

is highest and followed by the second and the third ranked basic functions. 

Table 4.2: Economic bases of leading regional towns and urban regions (2009 & 2012)  

Town  Year Basic Sectors in order of importance 

1
st
  2

nd
  3

rd
  

M
ek

el
le

 

2009 Transport, storage & 

communications 

Public administration & 

Defense 

construction 

2012 Mining &Quarrying Manufacturing  Construction 

Hotels & restaurants  

B
ah

ir
 

D
ar

 2009 Public admin. & Defense Real Estate, renting & 

business activities  

Hotels & 

Restaurants  
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2012 Other community, social 

& personal services  

Mining & quarrying  Hotels & 

Restaurants 
H

aw
as

sa
 2009 Public administration & 

Defense 

Education Health  and social 

work 

2012 Other community, social 

& personal services  

Electricity, gas &water 

supply 

Education  

H
ar

ar
 

2009 Health  and social work Mining and quarrying Education 

2012 Mining and quarrying Other community, social & 

personal services activities 

Public admin. & 

Defense 

D
ir

e 

D
aw

a 

2009 Construction  Health  and social work Real Estate, renting 

& business activities 

2012 Mining  & quarrying Wholesale & Retail Trade Electricity, gas 

&water supply 

A
d

d
is

 

A
b

ab
a 

2009 Mining & quarrying Financial intermediation Electricity, gas 

&water supply 

2012 Other community, social 

& personal services  

Financial intermediation Wholesale & Retail 

Trade 

Source: Based on computation from Urban Employment Unemployment Survey (2009, 2012) 

All towns in this category have reflected changes in their basic functions in the study period; though 

the change is not the same for all of them. In some of them, substantial change occurred in their 

functions. For example, transport, storage and communications, public administration and defense, 

and construction were the top most three basic sectors of Mekele town in 2009. However, this has 

been changed, to a considerable degree, in the year 2012, whereof, mining, manufacturing, 

construction and hotels and restaurants became the top basic economic activities of the town 

indicating that the transformative sectors are taking the lead in the town noticeably. 

In Bahir Dar, the capital of Amhara National Regional State (ANRS) and the political and 

administrative center, public administration and defense dominated followed by real estate, renting 

and business activities and hotels and restaurants in the year 2009. But, in 2012, other community, 

social and personal service activities, mining, hotels and restaurants and construction were the 

backbones of the economy indicating a complete change in its basic industries between 2009 and 

2012. 

In Hawassa, the capital of the Southern Nations, Nationalities and Peoples‘ Region (SNNPR) and the 

political and administrative headquarter; public administration and defense, education, health and 

social work, construction and hotels and restaurants were the top five economic functions in 2009. 

However, this has been changed in 2012 with some reordering and addition of new basic functions. 

Accordingly, other community, social and personal service activities, followed by electricity, gas, and 

water supply education, health and social work, public administration and defense and agriculture as 

the dominant basic sectors of the town pinpointing the dynamics economic and employment change in 

the regional cities. 

Harar, which is the oldest medieval town in eastern Ethiopia, has undergone slight changes in its 

basic functions over the study period. Health and social work, mining, education, public 

administration and defense and wholesale and retail trade were the dominant functions in 2009. In 

2012, however, mining, other community, social and personal service activities, public administration 

and defense, wholesale and retail trade and electricity, gas and water supply became the basic 
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functions of the town. The growth of the transformative sectors is unimpressive in the town as its 

growth primarily dependent upon extractive, distributive and social services. 

Dire Dawa, the second largest town, next to the Capital Addis Ababa, has revealed changes in 

functional structures between the years considered to a certain degree. Construction, health and social 

services, real estate, renting and business service activities, financial intermediation and hotels and 

restaurant were the five leading functions of the town in 2009. When it comes its dominant functions 

in 2012, surprisingly enough, mining, wholesale and retail trade, electricity, gas and water supply, 

agriculture and health and social work were the major economic bases of the town. Though the city is 

thought to be the center of the manufacturing activities; it appears that the employment in secondary 

sectors is not encouraging. 

The national administrative and political headquarter, Addis Ababa, though, has been the commercial, 

business and manufacturing hub for the past history of urbanization in Ethiopia. Like other towns, 

Addis Ababa has also gone through changes in its major economic functions in the study period. 

Relatively speaking, Addis Ababa is more multifunctional compared with other towns considered in 

this study owing to its primacy effect. However, other towns, too, are becoming multifunctional; 

though not equally comparable to that of Addis Ababa. The multifunctionality, of Addis Ababa, is 

exhibited in the fact that it had two equally important functions in the fourth and fifth ranks in 2009. 

In the same year, mining, financial intermediation, electricity, gas and water supply were the three top 

functions of the capital. Whereas, in 2012, other community, social and personal service activities, 

financial intermediation, real estate, renting and business service activities, transport storage and 

communications and lastly manufacturing appeared to have been dominant economic sectors in 

decreasing order of importance respectively. 

Theoretically, sectors like manufacturing thought to take the lead if urban centers are to grow. 

However, in reality, as seen from the location quotient analysis, this has never been the case. And the 

most surprising thing, in this regard, is that other community, social and personal service activities 

and mining are taking the taking the lead as the major economic base mainly in some of the major 

regional towns and urban regions. 

4.3. Functional Changes in the provincial capitals of Ethiopia  
Provincial capitals are towns which are not serving as regional headquarters but they may be zonal 

capitals. These towns included Gondar, Dessie, Adama, Jimma and Shashemene. Shashemene town 

did not have industrial employment data in the Urban Employment Unemployment Survey before 

2010.  

Table 4.3: Economic bases of some provincial capitals in Ethiopia (2009 & 1012) 

Town  Year Basic Sectors in order of importance 

  1
st
  2

nd
  3

rd
  

Gondar 2009 Agriculture Hotels & 

Restaurants 

NA (Not Available) 

 2012 Other community, social 

& personal services  

Agriculture Electricity, gas &water 

supply 

Dessie 2009 Education Mining & 

quarrying 

Other community, social 

& personal services 

activities 

2012 Public admin. & Defense Health  and social Wholesale & Retail Trade 
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work 

Adama 2009 Hotels & Restaurants Construction  Wholesale & Retail Trade 

2012 Other community, social 

& personal services  

Transport, 

storage & 

communications 

Education  

Jimma 2009 Education  Construction  Health & Social Work  

 

2012 Education  Construction  Health & Social Work 

Shashemene 2009 NA NA NA 

2012 Agriculture  Wholesale & 

Retail Trade 

Hotel & Restaurant 

 Source: Based on computation from Urban Employment Unemployment Survey (2009, 2012) 

As could be seen from Table 4.3, in 2009, what drives the export employment growth of Gondar 

extractive and tourism, these were, agriculture, hunting, fishing and forestry and hotels and 

restaurants. However, in 2012, it had about five functions as other community, social and personal 

service activities, agriculture, electricity, gas and water supply, mining, and hotels and restaurants 

respectively revealing that the town is becoming multifunctional. 

For Dessie town, education, mining, other community, social and personal service activities, 

construction and financial intermediation were the major economic bases in 2009. While, in 2012, 

public administration and defense, health and social work, wholesale and retail trade, education and 

construction were the dominant sources of the export employment. 

Adama, which is supposed to be the transport, storage and communications as it is located at break-of-

bulk point, has been showing a different story. For instance, in 2009, hotels and restaurants, 

construction, wholesale and retail trade, transport, storage and communications and manufacturing 

were dominating. Whereas other community, social and personal service activities, transport, storage 

and communications, manufacturing, wholesale and retail trade and hotel and restaurant were found to 

be basic activities in 2012. During the study period, yet the role of transport, storage and 

communications cannot be overlooked in Adama town. Though it is not the first ranked functions, as 

it was the case before 2008 as pointed out by Solomon (2008), it is among the basic sectors of the 

town, suggesting that as the town expanded, other basic activities are taking the lead. 

Unlike other urban centers of its size, Jimma has never made a change completely in functional 

structures over the study period. Thus, education, construction and health and social work remained to 

be dominant sectors of the town‘s economy in the period of 2009 to 2012. Shashemene, like Adama, 

another town located at break-of-bulk point i.e. Located along Addis Ababa-Arba Minch and Addis 

Ababa-Hawassa-Moyale road, is the center of commerce as agriculture, wholesale and retail trade, 

hotels and restaurants, transport and communications are the four basic economic sectors of the town 

mainly in 2012. 

4.4. Functional change in towns of emerging regions of Ethiopia  
Towns of emerging regions are towns of the lagging regions. These included Assosa, Asayita, Jigjiga 

and Gambella. They were lagging; but now are emerging, regions which have special affirmative 

action entitlements in development endeavors and are supported by the FDRE government under the 

special framework. Except Jigjiga, the remaining have a very low total population but three of them, 

with the exception of Asayita, are regional capitals being the political and administrative seats of 
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Benishangul Gumuz, Somali and Gambella regions respectively. At present, Semera is serving as the 

headquarter of the Afar National regional State. 

Table 4.4: Economic Bases of Emerging Regional Capitals (2009 &2012) 

Town  Year Basic sectors in order of importance to the town  

1
st
  2

nd
  3

rd
  

Asayita  2009 Agriculture Public admin. & Defense Hotels & Restaurants 

2012 Agriculture  Public admin. & Defense Hotels & Restaurants 

Jijiga  2009 Other community, social 

& personal services  

Health & Social Work Public administration 

& Defense 

2012 Other community, social 

& personal services  

Public admin. & Defense Wholesale & Retail 

Trade 

Assosa 2009 Financial Intermediation  Agriculture  Public admin. & 

Defense 

2012 Agriculture  Public admin. & Defense Hotels & Restaurant 

Gambella  2009 Public admin. & Defense Mining & quarrying Agriculture  

2012 Public admin. & Defense Hotels and Restaurant Agriculture  

Source: Based on computation from Urban Employment Unemployment Survey (2009, 2012) 

Like Jimma in the previous discussion, in Asayita also, there has never been changed in the first three 

dominant functions over the study period. Its export employment growth depends on agriculture, 

public administration and defense and hotels and restaurants. In Jigjiga, other community, social and 

personal service activities, health and social work, public administration and defense, transport, 

storage and communications and wholesale and retail trade were the five major basic functions in 

2009. There have been some changes in the order of basic functions as other community, social and 

personal service activities, public administration and defense, wholesale and retail trade, electricity, 

gas and water supply and health and social works have become the dominant functions of the town in 

2012. 

In Assosa, financial intermediation, agriculture, public administration and defense, education and 

health and social services were basic functions in 2009; whereas in 2012; agriculture, public 

administration and defense, hotels and restaurants, real estate, renting and business services and health 

and social work become basic activities. Change in the functional structure of Gambella is minimal. 

The first, the third and the fifth dominant functions remained the same as public administration and 

defense and agriculture, health and social work respectively. The change has only been observed in 

the second and fourth functions of the town. Mining has been replaced by hotels and restaurants and 

construction by education in 2012 respectively. 

It appears from the changes in the functions of the towns of emerging regions is that the lesser the 

urban population the less likely the major sectors take the lead and the less probable the economy to 

be diversified. It has been observed that economic activities like agriculture, public administration, 

defense and other community, social and personal service activities appear to have been the dominant 

activities of these towns, with the exception of Assosa which had financial intermediation as the basic 

activity only in 2009. 

4.5. Patterns of Functional Change of major urban centers in Ethiopia  
In the economic base analysis, an attempt has been made to identify the basic sectors urban centers 

based on their respective location quotients. Moreover, basic and non basic employment, basic 
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employment multiplier have been identified. For better local economic planning exercises, it's 

extremely relevant to identify which industries are expanding and/or declining in a given town. 

Therefore, in this section, on the basis of the two shift share components namely industry mix and 

competitive share various sectors of the urban economy are categorized into four groups. This 

classification is in line with the works of Paraskevopoulos (1974) in the analysis of The Regional 

Growth Patterns of Canadian Manufacturing Industries and the recent work of Quintero (2007) in An 

Economic Base Study and Shift Share Analysis of Hays County, Texas. Both of these studies 

attempted to identify the strength or weakness of a sector either at county or national or both levels. 

Thus, the category is as follows: 

a. Expanding nationally and locally: This category represents towns which are gaining 

employment on both grounds, namely, industry mix and competitive share respectively (both 

having positive value). Therefore, the combined positive effects in both contribute to a very 

fast rate of employment growth & economic expansion of the respective towns.  

b. Expanding nationally but declining locally: this group represents towns which are gaining 

employment due to fast growth industries (positive industry mix) but are losing employment 

of slowly growing or declining industries (negative competitive share). 

c. Declining nationally but expanding locally: this group indicates towns which are losing 

employment in terms of industry mix but gaining in terms of competitive share. 

d. Declining nationally and locally: This group represents towns which are losing employment 

in both industry mix and competitive share. Such towns are lagging behind the rest of the 

towns in respective sectors. Hence, the development prospects for the town of the negative 

industry mix and a negative competitive share pattern appear not too promising. 

For the discussion of functional structure based on shift share analysis the towns, considered in 

this study, have been grouped into three categories for the sake of simplicity of discussion. These 

are leading urban centers, major urban centers and urban centers of emerging regions. However, 

the most important point to note is which towns are taking advantage of which economic sectors. 

4.5.1. Patterns of Functional Change in the leading towns 

Here, the leading urban centers include the capital, Addis Ababa, Dire Dawa, Adama and the 

three regional capitals i.e. Mekele, Bahir Dar, and Hawassa. These towns are gaining 

employment mainly from the distributive and social services as could be seen from Table 4.8. 

Addis Ababa and the three regional capitals (Mekele, Bahir Dar and Hawassa) have construction 

employment being nationally and locally expanding transformative activity. For four major 

towns, namely, Dire Dawa city and the above three regional capitals have manufacturing 

employment nationally declining but expanding in respective towns which indicates that the 

increase in the manufacturing sector in the leading regional towns is probably due to 

decentralization and increased competitiveness. Table 4.5 presents the patterns of functional 

change in the leading urban centers of Ethiopia based their industry mix and competitive share 

effects. 

Except Addis Ababa, all the rest in this group has an unclassified sector which is other social and 

community activities being nationally and locally expanding. Mining and quarrying also being 

nationally and locally expanding sector in Addis Ababa, Hawassa, and Bahir Dar; though it is an 

extractive activity. Agriculture and related activities are highly expanding in Addis Ababa but 

declining for Dire Dawa, Hawassa, Bahir Dar and Mekele towns; though expanding nationally. 

The position of electricity, gas and water supply is not too promising as for Bahir Dar, Adama 

and Addis Ababa as they are losing employment in this sector on the basis of industry mix and 
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competitive share. It appears from Table 4.5 that the distributive and social services are in the 

forefront, together with some extractive activities, as they have both positive industry mix and 

competitive share effects or at least expanding locally. This situation of urban centers indicates 

that what drives the urban employment is mainly service sector. The problem is that their growth 

in terms of offering large employment opportunities may not necessarily make the urban growth 

sustainable. 

Table 4.5: Patterns of functional change in the towns leading regions, 2009- 2012 

Towns  

Expanding Nationally & 

Locally (+IM, +CS) 

Expanding Nationally, 

Declining Locally   

(+IM, -CS) 

Declining Nationally, 

Expanding Locally    

(-IM, +CS) 

Declining 

Nationally & 

Locally             

(-IM, -CS) 

M
ek

el
e 

Construction, Real Estate 

&Renting, Education, 

Transport, Storage & Comm., 

Financial Intermediation, Hotel 

& Restaurant, Health & Social 

Work, other social &comm.. 

services 

Agri. & others, mining & 

Quarrying 

Manufacturing, 

wholesale & Retail 

Trade, Public 

admin. & Defense, 

Electricity, gas & 

water Supply NA 

B
ah

ir
 D

ar
 

Construction, Mining 

&Quarrying, Financial 

Intermediation, Hotel & 

Restaurant, Health & Social 

Work, other social &comm.. 

services 

Agri. & others, Mining & 

Quarrying, Education, 

Transport, Storage & Comm., 

Hotel & Restaurant, Real 

Estate & Renting 

Manufacturing, 

wholesale & Retail 

Trade 

Public 

Administration & 

Defense, 

Electricity, gas & 

water supply 

H
aw

as
sa

 

Construction, Mining 

&Quarrying, Financial 

Intermediation, Hotel & 

Restaurant, Health & Social 

Work, other social &comm.. 

services, Education 

Real Estate and Renting, 

Agriculture, fishing, forestry 

Manufacturing, 

wholesale & Retail 

Trade, Public 

admin. & Defense, 

Electricity, gas & 

water Supply NA 

A
d

am
a Real Estate, Agriculture, Health 

&Social Work, Other social and 

Community services 

Construction, Education, 

Transport, storage & 

Communication, Financial 

Intermediation, Hotel & 

Restaurants NA 

Manufacturing, 

Wholesale & Retail 

Trade, Public 

admin. & Defense, 

Electricity, gas & 

water supply 

D
ir

e 
D

aw
a 

Other social and community 

services, Health & social work 

Real Estate & Renting, Agri., 

fishing, forestry, 

Construction, Education, 

Transport, Storage & Comm., 

Financial Intermediation, 

Hotel & Restaurant, Mining 

& Quarrying 

Manufacturing, 

Public Admin. & 

Defense, 

Electricity, gas and 

water supply 

Wholesale& Retail 

Trade 

A
d

d
is

 A
b

ab
a 

Agri., forestry, Construction, 

Transport, storage & 

communication, Mining & 

Quarrying, Financial 

Intermediation, Real Estate & 

Renting 

Education, Hotel& 

Restaurants, other social & 

community services, heal & 

social work NA 

Manufacturing, 

Wholesale & Retail 

Trade, Public 

admin. & Defense, 

Electricity, gas & 

water supply 

Source: Based on computation of Shift Share (2009, 2012) 
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4.5.2. Patterns of functional Change in the provincial capitals 

Provincial capitals include non-regional centers and Harar for they have a relatively higher number of 

employed population compared to that of the capitals of the emerging regions.  In this group, the 

growth of Gondar and Dessie are primarily dependent upon construction employment as they are 

gaining employment due to industry mix and competitive share effects. But, Jimma and Dessie found 

to be losing the manufacturing employment on both grounds which will jeopardize their future growth 

in the sector. Other sectors in which the towns are gaining employment on the basis of industry mix 

and competitive share effects included in this category are either distributive or social services. In this 

respect, Table 4.6 presents the patters of functional changes of provincial capitals. 

Table 4.6: patterns of functional change in the provincial capitals, 2009-2012 

Towns  

Expanding 

Nationally & 

Locally (+IM, +CS) 

Expanding Nationally, 

Declining Locally           

(+IM, -CS) 

Declining Nationally, 

Expanding Locally        

(-IM, +CS) 

Declining 

Nationally & 

Locally (-IM, -CS) 

G
o

n
d

ar
 

Construction, Real 

Estate and Renting, 

other social 

&community 

services 

Mining and Quarrying, 

Education, Health and social 

work, Transport, storage and 

communication, Hotel and 

Restaurant, Agriculture 

Manufacturing, 

Wholesale and Retail 

Trade, Electricity, gas & 

water Supply 

Public Admin. & 

Defense 

D
es

si
e
 

Construction, 

agriculture, other 

social & Community 

Services, Mining & 

Quarrying 

Health & Social Work, 

Education, Transport, storage 

& Communication, Financial 

Intermediation, Hotel & 

Restaurants, Real Estate & 

Renting 

Public Administration & 

Defense, Electricity, gas 

& water supply 

Manufacturing, 

Wholesale &  Retail 

Trade 

Ji
m

m
a 

Health &  social 

work, Education, 

Hotel & Restaurant, 

Agriculture, Other 

social & Community 

services 

Real Estate &  Renting, 

construction, Mining & 

Quarrying, Transport, Storage 

& Communication, Financial 

Intermediation NA 

Manufacturing, 

Wholesale & Retail 

Trade, Public 

Admin. & Defense, 

Electricity, gas & 

water supply 

B
is

h
o

ft
u

 Agriculture, forestry, 

fishing, other  social 

& community 

activities 

Health and social work, Real 

Estate &  Renting, Mining & 

Quarrying, Manufacturing, 

Construction, Education, 

Transport, storage & 

communication, Financial 

Intermediation, Hotel &  

Restaurants NA 

Wholesale & Retail 

Trade, Public 

Admin. & Defense, 

Electricity, gas & 

water supply 

H
ar

ar
 

Agriculture 

Health &  Social Work, 

Education, Transport, storage 

& Communication, Financial 

Intermediation, Hotel & 

Restaurants, Real Estate &  

Renting, Construction, Mining 

&  Quarrying 

Public Admin. &  

Defense, Electricity, gas 

and water supply 

Manufacturing, 

Wholesale & Retail 

Trade 

Source: Based on computation of shift share (2009, 2012) 

Gondar, Dessie and Jimma towns are found to be gaining other community, social and personal 

services employment on the basis of industry mix and competitive share effects. But, Harar, Bishoftu, 

Dessie and for Jimma towns are gaining agriculture and related activities employment on both 
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grounds. Though agriculture is the major basic activity in Gondar, it is found to be declining locally. 

However, Harar, Jimma and Dessie towns are losing manufacturing employment on both respects, 

which is not too promising for the future growth of these towns. Bishoftu town is gaining the 

manufacturing and construction employment mainly because the sector expanded nationally due its 

favorable industry mix. In this group of towns, in general, extractive activities are dominant and 

followed by distributive services as backbones of urban employment growth. What is observed for 

this group of towns is that the number of sectors which are at favorable condition (expanding locally 

and nationally) are low compared to the previous group of towns which again ultimately affect their 

future growth. 

4.5.3. Patterns of Functional Change in the capitals of Emerging Regions 

Capitals of the emerging regions include Gambella, Assosa, Jigjiga and Asayita. Like the previous 

towns, Assosa, Jigjiga and Gambella are gaining the construction employment on both favorable 

industry mix and local competitiveness and which is quite promising. Except for Asayita; Jigjiga, 

Assosa and Gambella towns are gaining manufacturing employment since they are locally more 

competitive in the sector in the group. 

The growth of towns of emerging regions is primarily dependent upon extractive activities, 

distributive and social services at least due to industry mix. Except, Gambella, others are gaining 

electricity, gas and water supply employment due to competitive share effects only. Gambella and 

Assosa have more sectors in the first two categories than others in this group which means that they 

have diverse economic activities compared to the rest in the category. Unlike others, these groups of 

towns are gaining employment due to favorable industry mix in many sectors but losing due lack of 

local competitiveness particularly in some extractive industries, distributive and social services. 

Table 4.7: patterns of functional change in the towns emerging regions, 2009-2012 

Towns  

Expanding Nationally 

& Locally (+IM, +CS) 

Expanding Nationally, 

Declining Locally           

(+IM, -CS) 

Declining 

Nationally, 

Expanding 

Locally                

(-IM, +CS) 

Declining 

Nationally & 

Locally                    

(-IM, -CS) 

G
am

b
el

la
 

Mining & Quarrying, 

Construction, Education, 

Hotels & Restaurants, 

Other Social & Comm. 

activities, Agri. & others 

Real Estate &  Renting, 

Transport, Storage & 

Comm., Financial 

Intermediation, Health & 

Social Work 

Manufacturing, 

Public Admin. & 

Defense 

Wholesale & 

Retail Trade & 

Electricity, Gas  &  

water supply 

A
ss

o
sa

 

Mining & Quarrying, 

Construction, Health & 

Social Work, Transport, 

Storage & Comm., 

Hotels &  Restaurants, 

Real Estate &  Renting, 

Other Social & Comm. 

activities 

Agri., Forestry, Education, 

Financial Intermediation 

Manufacturing, 

wholesale & 

Retail Trade, 

Public admin. & 

Defense, 

Electricity, gas 

& water Supply NA 
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Ji
g
ji

g
a 

Construction, Other 

social & Comm. services 

Hotels & Restaurants, 

Health & social work, 

Education, Real Estate & 

Renting, Transport, Storage 

& Comm., Mining &  

Quarrying, Financial 

Intermediation, Agri. 

&others 

Manufacturing, 

Wholesale and 

Retail Trade, 

Electricity, gas 

& water Supply 

Public Admin. &  

Defense 

A
sa

y
it

a 

Construction 

Health & Social Work, 

Education, Transport, 

storage & Communication, 

Agriculture, Other social & 

comm. services Hotel & 

Restaurants, Real Estate & 

Renting 

wholesale & 

Retail Trade, 

Electricity, gas 

& water supply 

Manufacturing, 

Public Admin. & 

Defense 

Source: Based on computation of shift share (2009, 2012) 

 

5. Conclusion and Implications  
It has been observed from this study that the urban centers of Ethiopia are becoming 

multifunctional/functionally diversified. It is evident from the analysis that the larger the size of the 

population, the higher the tendency for urban centers to be multifunctional. However, the revealed 

problem of most urban centers is the relative position of the transformative industries‘ employment 

(secondary economic activities) based on LQ analysis. In most of all towns considered in this study, 

the extractive activities, social services, distributive activities and public administration and defense 

services play a major role as basic employers. Among, the secondary industries, the construction 

sector employment appears to be booming in the towns of leading and emerging regions alike. 

In most cases dynamism has been observed in the fact that a sector which appeared the first ranked 

basic employer of a town never maintained its position next time. This is an indication that there are 

other sectors which are competing to become the basic employer of the towns considered in the study 

period. This is mainly the evidence that indicates the towns are becoming more of multifunctional. 

The analyses attempted to identify the performance of each urban centers relative to the cumulative 

performance of all cities considered. Moreover, it tried to identify the strengths and weaknesses of the 

urban centers based on their performance based on their respective location quotients, employment 

multipliers and shift share growths. Thus nationally and locally expanding sectors, national expanding 

but locally declining sectors, nationally declining but locally expanding sectors and nationally and 

locally declining sectors have been identified for each urban center considered in this analysis. The 

key message of this analysis is clear. It is aimed at helping each urban center to capitalize on the 

sectors in which they perform well enough and take some intervention measures in which weaker 

performance has been observed. However, these measures could be taken with great care and caution 

as it should be based on the priorities of respective urban centers per their comparative and 

competitive advantages. This, in the researcher‘s view, will likely help regional and urban authorities 

and decision makers to design and monitor the urban growth in such a way that it could boost 

equitable urban led regional development in Ethiopia. Of course, this should be in line with the 

country‘s regional and urban development policies and programmes in place as well as in practice. As 

such, when every urban center is able to capitalize on its major urban functions (specialized or 
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diversified) based on its comparative and competitive advantages; it is presumed that, they play their 

role in fostering regional development of the country.  
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Abstract 

In the light of the data gathered recently in Puntland we show in this paper, among other things, 

(i) a weak economic growth performance that comes short to the planned target of the first FYDP 

2007-2011, (ii) a frail government budget, (iii) a deleteriously growing net exports, (iv) a limited 

public gross capital formation in terms of physical infrastructure and (v) a growing exposure to 

addictive behaviour among the Puntlanders to the imported khat from the neighbouring countries. 

In this paper the Puntland economic challenges are analysed against its potentials. The paper 

explains that the negative trade balance in Puntland has been mitigated so far by the inflow of 

remittances and foreign assistance according to the newly forged Five-Year Development Plan 

2014-2018.   

The paper also attempts to illustrate the importance of the recent process of drilling oil and 

natural gas exploration in the two basins of Dharoor and Nugaal valleys. This circumstance has 

the potential positive effect of lifting up the weak economy and hopefully raising the per-capita 

GDP of all Puntlanders in terms of a better standard of living.   

In our last report, MoPIC, 2011b, we gave a portrait of Puntland‘s economy in its strong 

dependence on imported goods and services as shown by the GDP composition. This is reflected 

by the household consumption expenditure which outstrips the GDP by more than ten percent. 

This is exacerbated by the weak level of private investments as well by the limited size of 

government expenditure. This report takes a further step to identify the challenges and potentials 

of Puntland economy. 

1. INTRODUCTION 
 

Macroeconomic developments and projections are one of the key considerations for fiscal policy 

formulation and as such, the Macroeconomic Framework constitutes the primary basis for the fiscal 

and monetary Policy analysis. The macroeconomic framework constitutes the foundation used for the 

Puntland Five Development Plan 2007-2011. This medium terms plan PFYDP2 took its premises 

from the projections of the Puntland economy for a ten year period starting from 2012 (MoPIC, 

2011c).  
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Due to unchanged economic structures in Puntland State of Somalia it is thought to extend that 

projection for the impending PFYDP2 period 2014-2018. In Puntland, due to the uncertainty of the 

federal structure, the state government faces limitations in macroeconomic policy. On the fiscal policy 

side, Puntland cannot exercise options to tap sovereign debt from foreign savings in international 

capital markets (official or private) to promote economic development until the Government of 

Somalia is fully established and stabilised. On the monetary policy side, it has options to utilise only 

the crudest instruments, such as treasury services. Overall liquidity, inflation, reserves, exchange 

rates, or the interest rate are mainly outside state control. 

 

The main contours of the macroeconomic framework for the 2
nd

 PFYDP will be accelerating in GDP 

growth with stability; this will be achieved through rapid productivity increase and industrialisation of 

all activities including agriculture, livestock, construction or services (better practices, inputs and 

research, diversification, quality management, improvement in productivity), through appropriate 

policies. It will also focus on increasing investment and national saving rates so as to attain higher 

growth with lessened dependence on foreign resources and ways and means to keep inflation within a 

reasonable range. 

 

The key assumptions underlying macroeconomic projections and policy targets in the medium term 

2014-2018 are as follows:  

I. Political stability will be maintained.  

II. Macroeconomic stability and socio-economic gains will continue to be sustained and 

improved.  

III. Domestic revenue collection will be expanded to enable implementation of priority programs. 

IV. Strengthened monitoring and evaluation to ensure effective management of public funds. 

V. Priority projects as stipulated under FYDP2. 

VI. Sustained supportive monetary and fiscal policies to dampen inflationary pressures. 

VII. Improved business environment including addressing constraints in the implementation of 

Public Private Partnership law to attract private investment especially in infrastructure.  

 

In order to have sustainable economic growth under the framework of the proposed PFYDP2, there is 

a need to prioritize and sequence interventions which depend on each other. The Government will 

focus on selected national priority areas of high impact which will bring quick results and accelerate 

economic growth. The priority areas are divided into three pillars as follows: 

I. Sustaining macroeconomic stability: Need to improve macroeconomic fundamentals 

including inflation, GDP growth, and money supply all of which will bring peace and 

harmony. Further, good governance will be emphasized in all sectors in order to speed-up and 

sustain the economy at large. While sustaining macroeconomic stability, the achievements 

recorded in the social sector will be sustained. In this regards, more emphasis will be put on 

quality of education, health, and water services as well as social welfare at all levels. 

II. Geographical advantage in the region. 

III. Employment expansion  

1.1. Challenges 
 

 Puntland‘s Five Year Development Plan 2007 – 11 (PFYDP-1) identifies a range of major 

developmental challenges which hinder the social, political and economic development of the State. 

As PFYDP-1 is ended we look back and begin by reviewing in this report whether the economic 
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challenges faced by Puntland State of Somalia remain standstill, worsened or have been reduced in 

the last five years of its implementation.   

Specifically, in light of the data gathered recently we make a list of the economic challenges set out 

by the PFYDP-1 and analyse them accordingly. We shall start by looking the weak government 

budget, followed by the limited infrastructure, lopsided trade balance and extensive imported Khat 

consumption. We shall then look at the potentials for Puntland economy to counter these challenges.    

 

In order to highlight the pressing development challenges in the state of Puntland, an analysis of 

strengths, weaknesses, opportunities, and threats (SWOT) has been carried out. The analysis summary 

(Table 1) reveals that there are numerous formidable challenges hindering the social, political, and 

economic development of the state: 

 

Table 1: SWOT Analysis 

Strengths Weaknesses Opportunities Threats 

-Relative peace and 

stability 

- Locational 

advantage 

-High resource 

potential 

-Vibrant private 

enterprise 

-Abundant and 

active labour force 

-Export markets 

-Community-wide 

commitment 

-Fragile environment 

-Weak governance, 

regulatory, and 

enforcement 

mechanisms 

-Low institutional 

capacities 

-Fragile infrastructure 

-Export markets not 

diversified 

-Unskilled labour 

force 

-Lack of credibility 

regarding product 

standards 

-Khat addiction 

-New export markets 

-Active Diaspora 

-Support from the 

international 

community 

-Potential oil and 

natural resource 

endowments 

-External support for 

private sector growth 

-Rich natural resources 

(e.g. marine life and 

frankincense) 

-Proximity to Arabian 

Peninsula markets and 

an international marine 

route 

-Conflict relapse 

-Control of external 

markets by middlemen 

-Technical trade 

barriers 

-Recurrent droughts 

and other disasters 

-Uncertainty over 

federal system 

- Piracy 

- Al-Shabaab 

- Counterfeit currencies 

Source: FYDP (2007-2011) & Our Elaborations 

 

1.2. Weak Economic Growth and Per-capita GDP  
 

The PFYDP development plan has indicated an economic growth rate of 3% or 4%: 

 

―Annual GDP growth should exceed 3 or 4 percent, in line with estimated population growth, 

in order to maintain GDP per capita development.‖ PFYDP 2007: 39  

 

We have estimated an annual GDP growth, under different scenarios, well below that target: 

 

Table 2: GDP Growth Rates 

GDP Growth (3.2m 

population scenario) 

GDP Growth 

Indirect Estimation 

GDP Growth (3.9m 

population scenario) 

GDP Growth (2.5m 

population scenario) 
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Scenario 

1.68% -14.12% 1.35% 2.24% 

Source: MoPIC, 2011b 

 

The per capita income per year of citizens in Puntland ranges from US$428 to US$1,711 (PPP). 

General poverty level ranges from US$1.18 to US$4.73 PPP per day.  

 

Table 3: The GDP (PPP) per capita as an indicator of the Extent of poverty 

   

  

Population GDP 2010 GDP 2010 

per capita 

GDP PPP 

2010 

GDP PPP 

2010 per 

capita 

 3.2 m population 1,340,789,968 418.996865 5,363.159,872 1,675.98746 

3.9 m population  1,668,389,968 427.792299 6,673,559,872 1,711.16920 

 2.5 m population 1,013,189,968 405.275987 4,052,759,872 1,621.10395 

3.9 m  Residual method 1,568,100,320 402.077005 6,272,401,280 1,608.30802 

Source: MoPIC, 2011b 

 

The first PFYDP has indicated a growth rate of the economy of 3% or 4%: 

―Annual GDP growth should exceed 3 or 4 percent, in line with estimated population growth, in order 

to maintain the per capita development.‖ PFYDP 2007: 39  

We have estimated an annual GDP growth, under different scenarios, well below that target: 

 

GDP Growth Rates 

Projecting the GDP Growth at a population of 3.9 million to an optimistic scenario of 5% to the plan 

period (see, MPIC, 2013), we obtain:   

 

Table 4: GDP Growth  

Year GDP ($) GDP PPP ($) 

2014 2,027,938,434 8,111,753,734 

2015 2,129,335,355 8,517,341,421 

2016 2,235,802,123 8,943,208,492 

2017 2,347,592,229 9,390,368,917 

2018 2,464,971,841 9,859,887,362 

Source: MoPIC, 2011b 

 

The per capita income per year of citizens in Puntland ranges from US$428 to US$1,711 (PPP). 

General poverty level ranges from US$1.18 to US$4.73 PPP per day. The GDP (PPP) per capita as an 

indicator of the Extent of poverty 

  

Table 4: GDP Aggregates 

Population GDP 2010 GDP 2010 per 

capita 

GDP PPP 2010 GDP PPP 2010 

per capita 

 3.2 m population 1,340,789,968 418.996865 5,363.159,872 1,675.98746 
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3.9 m population  1,668,389,968 427.792299 6,673,559,872 1,711.16920 

 2.5 m population 1,013,189,968 405.275987 4,052,759,872 1,621.10395 

3.9 m  Residual method 1,568,100,320 402.077005 6,272,401,280 1,608.30802 

Source: MoPIC, 2011b 

 

For the next plan period it is projected as follows: 

 

Table 5: GDP per capita 

Year GDP per capita ($) GDP PPP per capita ($) 

2014 519.98 2,079.94 

2015 545.98 2,183.93 

2016 573.28 2,293.13 

2017 601.95 2,407.79 

2018 632.04 2,528.18 

Source: MoPIC 2011b 

 

The GDP composition shows how household expenditure dominates by far aggregate demand with 

respect to rest of the Puntland expenditures as shown below:  

 

Table 6: GDP Composition 

Year H.H expenditure Investment Government 

spending 

Net export 

2014 2,218,542,008 131,469,521 35,970,303 -358,043,397 

2015 2,329,469,108 138,042,997 37,768,818 -375,945,567 

2016 2,445,942,563 144,945,147 39,657,259 -394,742,845 

2017 2,568,239,691 152,192,404 41,640,122 -414,479,988 

2018 2,696,651,676 159,802,024 43,722,128 -435,203,987 

Source: MoPIC 2011b  

 

 

 

1.3. Growing but Weak government budget   
 

The majority of public institutions struggle with inadequate financial and human resources and 

outdated administrative and operational mechanisms. In fact, the highest scenario for Puntland 

Government budget shows for 2009 only 1.4% and for 2010 at 2.2% of the respective GDPs (MoPIC, 

2011b). Table 7 below shows that the budget illustrates a growing but declining rate of growth.    

 

Table 7: Government Expenditure: 2009 – 2012 (in USD)  

Years 2009  2010  2011 2012 Est. 

Expenditure 19,019,529 29,592,857 35,960,000 38,622,800 
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Growth Rate 

 

55% 22% 7% 

Source: MoPIC, 2011a & Puntland Government Budget 2012, MoF 

 

The majority of public institutions struggle with inadequate financial and human resources and 

outdated administrative and operational mechanisms. In fact, the highest scenario for Puntland 

Government budget shows for 2009 only 1.4% and for 2010 at 2.2% of the respective GDPs.  

 

Government Expenditure & Revenue as % of GDP  

The total expenditure for the period under review is above the Government Revenue. That is why the 

Government will experience budget deficit in the coming years.   

 

Table 8: Government Expenditure and Revenue 

Year GDP Government 

Expenditure 

% of GDP/G. 

Expenditure 

Government 

Revenue 

% of GDP / 

G. Revenue 

2014 1,433,187,138 42,175,617,430 3.4 41,245,286,548 3.5 

2015 1,457,264,682 44,284,398,302 3.3 42,895,098,010 3.4 

2016 1,481,746,729 46,498,618,217 3.2 44,610,901,930 3.3 

2017 1,506,640,074 48,823,549,128 3.1 46,395,338,007 3.2 

2018 1,531,951,627 51,264,726,584 3.0 48,251,151,527 3.2 

Source: MoPIC 2011b  

 

The figure below depicts the general pattern of Government revenue and expenditure.            

Figure 1: Puntland Revumue & Expenditure in US$

 

Source: MoPIC, 2011a 

Tax policy refers to the choice of tax instruments, the rates at which taxes are set, the nature of 

exemptions and the assignment of taxes to different levels of government. A good tax system should 

be defined so as to meet the requirements of equity, efficiency in resource use, the goal of macro 
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policy and ease of administration. It should also allow the country‘s authorities to implement tax 

policy in the most efficient way. The main objective of this study was to review and analyse the 

current taxation policy and its implications for poverty reduction and economic growth in Puntland. 

The Customs Department in the Ministry of Finance is responsible on taxes levied from ports, airports 

and border check points, uses a tariff list, although modified many times, assign taxes on the basis of 

units imported or exported rather than their values.  This is seen as improper system because items 

with high value are charged on minimum tax rates, while those of low value are excessively taxed. 

However, it is working since October 2008 to introduce an Ad Valorem system. The importance of 

the tax system as an instrument of resource mobilization as well as an instrument of stabilization is 

contingent on its responsiveness to fluctuations in prices and economic activity. The predominance of 

specific rates of import tariffs makes no sense.  

 

All import duties are applied to the prices taken directly from the Bossaso market due to the fact that 

there is no Letter of Credit issued from the Puntland State Bank as well as a credible shipping 

manifesto of imported items. 

 

There is also confusion in classification between direct and indirect taxes in the tax system in 

Puntland, for example, customs duties, which constitute the most important source of revenue, are not 

classified as indirect taxes. This classification is based according to the departmental mandates and 

functions as Customs and Inland Revenue departments. 

The Inland taxes currently constitute much smaller percentage, in government budget, than customs 

taxes. There are uncollected taxes that could be tapped with increased enforcement and training of tax 

officers and fiscal police on taxation laws and procedures.  An inland tax is a promising source of 

revenue that can broaden the current small government tax base. There are whole areas in the taxation 

structure that has not been implemented like property taxes and income taxes which will generate tax 

revenues that could increase the current collections. 

 

Fiscal policy focuses on stimulating economic growth, strengthening tax administration and raising 

tax revenue. A flexible fiscal regime has to be maintained to respond the volatile movements in the 

foreign exchange, unrealized revenue performance and shortfalls in the external budgetary support. 

The emerging fiscal situation is marked by weak revenue sources and an overall imbalance in 

available policy options for both available revenues and expenditures. Fiscal deficits have been an 

important aspect of fiscal policy as a result of the tax system not being revenue-productive. The 

Government also has to mention that the central aim of the tax policy is to simplify the tax system, 

lower rates and equity considerations. 

 

The Puntland Five-Years Development Plan (FYDP 2007-2011) which is to reduce poverty is 

contained in the Poverty Reduction Strategy aimed at reducing the population living in absolute 

poverty (MoPIC 2007). 

 

Tax policies support poverty reduction through creating more growth and reducing the cost of goods 

mainly consumed by the poor. Tax policy actions must be in line with the FYDP objectives through 

supporting increased production, minimizing distortions, promoting human development and 

generally exempting the poor from paying certain taxes. 

The key challenge is the lack of accurate demographic data on Puntland. There has not been a reliable 

comprehensive census and the population is estimated at 3.96 million. The current level of data sets 

does not enable the design of an absolute poverty line (the minimum income required to meet basic 

needs) for Puntland. Lack of  opportunities such as jobs, credit, and public services like schools and 
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health services is a direct cause of poverty. Metered water, electricity and telecommunication services 

are viable and, in addition, telecommunication services have to attract excise tax.  

 

Customs duty through Bossaso Port dominates the revenue for the state (about 80 percent). The 

revenue base is not diversified and is narrow as concerted efforts are needed for additional resource 

mobilization, if the development dreams are to be realised. Self-reliance is the long-term goal. The tax 

system is dominated by indirect taxes which depend on goods and services consumed. Indirect 

domestic sources of revenue contributed 81.84 per cent in 2008. The local revenue is allocated to both 

recurrent and development expenditure, but currently the revenue only covers recurrent expenditure. 

 

Low revenue collections are also attributed to low compliance levels, difficulties in enforcement, 

political interference, poor revenue management and administration. There is also the problem of 

revenue in the form of assign taxes on the basis of units which under evaluates taxable goods. 

 

The classification of codes presents enormous difficulties due to a variety of differentiated products 

coming from different countries. The move from unitary system to Ad Valorem will also facilitate 

better the tax administration and will provide greater flexibility for taxation officials to exploit current 

gaps in the tax structure.  

 

An important issue in the revenue side of the government is the percentages given to public 

institutions, which account for 30% of total collections.  The intention of the government was to 

provide incentive for revenue collecting agencies but such an amount that is outside of the ordinary 

budget could not be sustained in the long run; transparency and accountabilities is necessary to 

achieve sound financial management of public funds.  There are also public agencies that collect other 

charges and duties that are outside the legally permitted revenue structure.  Such funds should be 

made in line with government budget and properly accounted or discouraged. 

 

The broad legal framework as laid out in the Constitution of Puntland Government mandates 

Parliament of Puntland to impose taxes but this may be subject to a presidential decree. Parliament‘s 

powers are restricted in financial matters. The amendment power of Parliament on taxation policy 

depends on the effectiveness of the Economic Committee which suggests amendments to the House 

of Parliament.  

 

On the other hand, the Ministry of Finance is responsible for the formulation of tax and non-tax 

policies aimed at generating domestic revenue and promoting investment, consumption and savings. 

However there is a need on the establishment of clear purposes and policies with regard to the tax 

collection and enforcement institutions with broader tax policy objectives are contained. The tax laws 

should be structured in a manner that is easy to understand, which would contain several cross 

amendments, annual changes, description of items and the coding. 

 

Among the factors which inhibit the growth of tax revenues, the most important are 

a. Lack of documentation 

b. Absence of tax culture 

c. Inadequate will to enforce tax laws 

d. Narrow tax base and wide spread exemption 

e. Large scale tax evasion 

f. Unsatisfactory settlement of tax disputes 

g. Corrupt and inefficient tax machinery 
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h. Complex procedures and multiplicity of tax 

1.4. Growing but Weak Export Earnings 
 

In our MoPIC 2011b report we have shown that the trade balance of Puntland constitutes a negative 

value since imports are almost four fold of exports.  For 2009 it was 23.2% and for 2010 it was only 

22% of the respective GDPs.  

 

Even if we add together the volume and value of total foreign expenditure on Puntland goods and 

services for 2009 and 2010 we obtain almost the same results as when estimated the individual values 

of the two years.  Imports are again almost four times that of exports as shown in Chart 2 below: 

 

 

Figure 2:  Puntland Import and Export as Percent of Total 2009-2010 

 
Source: MoPIC, 2011a 

 

There is a potential for channelling human and financial resources into the productive sectors.  

The current account is the sum of the balance of trade (exports minus imports of goods and services), 

net factor income (such as interest and dividends) and net transfer payments (such as foreign aid). 

The current account balance is one of two major indicators of the nature of a country's foreign trade 

(the other being the net capital outflow). A current account surplus increases a country's net foreign 

assets by the corresponding amount, and a current account deficit does the reverse. Both government 

and private payments are included in the calculation. It is called the current account because goods 

and services are generally consumed in the current period.  

The balance of trade is the difference between a nation's exports of goods and services and its imports 

of goods and services, if all financial transfers, investments and other components are ignored. 

Puntland has a trade deficit as it is importing more than it exports. The negative net sale abroad 

contributes to a current account deficit. This is mitigated by the inflow of remittances and foreign 

assistance.   

 

Table 9: Net Export in US$ (2009 - 2010) 

Comparison of Puntland Imports and Exports as Percentage

Imports

78%

Exports

22%

http://en.wikipedia.org/wiki/Balance_of_trade
http://en.wikipedia.org/wiki/Factor_income
http://en.wikipedia.org/wiki/Transfer_payments
http://en.wikipedia.org/wiki/Net_capital_outflow
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Year Exports (EX) Imports (IM) Net Export (EX - IM) 

2009 122,619,162 428,754,950 -306,135,788 

2010 163,169,101 457,732,290 -294,563,189 

Source: MoPIC, 2011a 

 

The net export data will continue to be negative for the entire plan period as shown below under 

different options due to the economy of Puntland has always relied and depended strongly on 

traditional and informal pillars. It mainly depends on the items exported to and imported from the rest 

of the world, especially the Gulf countries, Saudi Arabia, Yemen and the Emirates. 

 

Table 10: Net Export 

Year Baseline             

1.35% 

Medium 

2.5% 

Optimistic 

5% 

2014 -310,794,615 -325,142,645 -358,043,397 

2015 -314,990,342 -333,271,211 -375,945,567 

2016 -319,242,712 -341,602,992 -394,742,845 

2017 -323,552,488 -350,143,066 -414,479,988 

2018 -327,920,447 -358,896,643 -435,203,987 

Source: MoPIC, 2011b 

 

The net factor income or income account, a sub-account of the current account, is usually presented 

under the headings income payments as outflows, and income receipts as inflows (see Puntland Aid 

and Remittances below). Income refers not only to the money received from investments made abroad 

(note: investments are recorded in the capital account but income from investments is recorded in the 

current account) but also to the money sent by individuals working abroad, known as remittances (see 

Resource Envelope below), to their families back home. If the income account is negative, the country 

is paying more than it is taking in interest, dividends, etc. 

 

The funding of PFYDP2 is envisaged to come from three major sources: 

(i) Remittances (estimated at very modest 23% of the total household income and based on a 

population of 3.9 m) 

Remittances play an important role in the survival of many households in Puntland. Remittances not 

only comprise the largest contributor to the household budget of migrant-sending households; in 

several cases they are actually the only source of income for households. Indeed, without remittances, 

a large proportion of the households would have fallen deeper into poverty. 

(ii) Puntland Aid (The source of Puntland Aid is based on DAD‘s expended (leaving aside 

committed and disbursed aid) flow of development aid and projected for the plan period 

2014-2018) 

Development aid is aid to be given by developed countries to support development in general which 

can be economic development or social development in developing countries. It is distinguished 

from humanitarian aid as being aimed at alleviating poverty in the long term, rather than alleviating 

suffering in the short term. Official Development Assistance (ODA), mentioned above, is a 

commonly used measure of developmental aid. 

 

 

 

http://en.wikipedia.org/wiki/Factor_income
http://en.wikipedia.org/wiki/Capital_account
http://en.wikipedia.org/wiki/Remittances
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Table 11: Puntland‘s Foreign AID 

Year GDP 

 

Expend (2%) 

($) 

 

% Aid/GDP 

 

Expend (82%) 

($) 

% Aid/GDP 

2014 1,433,187,138 120,961,807 8.44 382,115,329 $26.66 

2015 1,457,264,682 124,082,948 8.51 696,676,872 $47.81 

2016 1,481,746,729 127,284,622 8.59 1,270,188,936 $85.72 

2017 1,506,640,074 130,568,909 8.67 2,315,822,441 $153.71 

2018 1,531,951,627 133,937,939 8.74 4,222,232,948 $275.61 

Source: DAD Somalia, 2013 

 

(iii) Government Development Budget 

 

The amount devoted of government development Budget has been negligible so far with respect to 

remittances and development aid (see Resource envelope below) 

 

Table 12: Resource Envelope 

Year HH 

consumption 

($) 

AID 

($) 

Dev. 

Expenditure  ($) 

Total 

($) 

Total Envelop 

PPP 

($) 

2014             

442,928,176.3  

            

120,961,807.4  

                   

1,194,871.5  

                   

1,194,871.5  

      

2,260,339,420.9  

2015             

448,907,706.7  

            

124,082,948.0  

                   

1,211,002.3  

                   

1,211,002.3  

      

2,296,806,628.0  

2016             

454,967,960.7  

            

127,284,622.5  

                   

1,227,350.8  

                   

1,227,350.8  

      

2,333,919,736.1  

2017             

461,110,028.2  

            

130,568,908.8  

                   

1,243,920.1  

                   

1,243,920.1  

      

2,371,691,428.1  

2018             

467,335,013.6  

            

133,937,938.5  

                   

1,260,713.0  

                   

1,260,713.0  

      

2,410,134,660.2  

Total 2,918,222,968.3 11,672,891,873.2 

Source: MoPIC 2007, FSNAU-Somalia 2013 

1.5. A limited public infrastructure  
Most of government development expenditure is reflected in the category of Investment and 

Equipment under the items of the General Expenditure of the current budget (see code 2.2.4.4). This 

is a small portion to be considered as a capital budget. This is equivalent of US$1,117,384 in 2009 

which was partly funded the activities shown in Table 5 in MoPIC, 2011a.  

 

The Puntland Highway Authority (PHA), previously known as NESHA (North Eastern Somalia 

Highway Authority), is an autonomous agency set up by the government to be in charge of the 

development, rehabilitation, and maintenance of the road networks in the state. PHA has an 

independent board of directors for overall management and policy decisions. The authority receives 

revenue from fuel taxes, as well as 50 percent of the taxes on vehicles and spare parts collected at 

Bossaso Port. The authority is in charge of the highways, feeder roads, and the coastal roads. There 

are about 50 staff members, of whom only 5 are engineers. Most of the development works are carried 

out in coordination with donors (UNHCR, ILO, WFP, European Commission, etc.). 

In 2009 PHA has spent a total amount of US$ 379,000 in rehabilitation, constructions and repairs of 

roads and in 2010 a total amount of activities made by PHA of US$ 674,000 (see Table 5 in MoPIC, 
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2011a). In 2011 that amount has declined even to a lower level than the above amount of 2009 

(US$269,732). 

1.6. Extensive khat addiction   
 

Khat is leading to a financial flow out of the country to import it from Kenya and Ethiopia. 

          
Source: MoPIC, 2011a 

Again Fig. 3 illustrates the comparison of the entire imports and exports for both years 2009-2010. In 

2009, the most imported item were construction materials. This shows the extent that the country‘s 

building and construction is growing (see the section on private urban land development), followed by 

general cargo and then sugar. It is as well  the most imported item comparing to the others in 2010. 

Secondly construction material & cement have registered 23%. This reflects the expansion and 

growth Puntland is experiencing after the collapse of the central government in Somalia. 

  

khat alone siphons away from Puntland resources a total of nine percent of the total volume and value 

of imports. This is equivalent to the amount of fuel or cars & trucks‘ imports.   

 

1.7. Financial Markets  
 

There is little room for monetary policy in Puntland as long as there is no fully functional Central 

Bank (State Bank of Puntland), commercial banking system, and no stock of government securities. 

The primary function of the ―central‖ bank (i.e. the State Bank of Puntland or SBP, established in 

1998) is to act as treasurer, which includes accepting business and private accounts mainly for the 

accumulation of tax liabilities. A liberal financial system operates in the state, with a dual exchange 

rate subsystem that uses market rates for private transactions but usually overvalued rate for 

government transactions. There is no formal commercial banking and the gap in the system has been 

filled by the so-called Hawala remittance companies. They provide interregional and international 

Khat (Mirow 
6% 

Gen. Cargo 
14% 

Trucks & 
Cars 
9% 

Fuel 
9% 

Con. Materials 
22% 

Cement 
2% 

Pasta 
4% 

Cooking 
Oil 
3% 

Flour 
9% 

Rice 
7% 

Sugar 
15% 

Fig.3: composition of Puntland Imports as Percent of total 2009-
2010 
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money transfers and foreign exchange conversion services, as well as current accounts with 

chequebooks and some savings and fixed deposit accounts. It is the financial service of choice for the 

large Somali Diaspora in the United States, Canada, Europe, New Zealand, and the Far East. The 

financial system is dichotomous: the local (small) transactions predominantly use small denomination 

currency in Somali shillings, while larger commercial transactions and8external payments use hard 

currencies – usually the US dollar. 

 

It is important to note that the total amount of foreign currency in the domestic economy is much 

more than the value of local currency. In a highly dollarized economy, the foreign currency in 

circulation cannot be directly influenced by the monetary authorities. As long as there is no, or little, 

bank credit outstanding, the monetary authority cannot influence interest rates by refinancing 

mechanisms nor can it influence the money supply by bank reserve requirements. 

 

Money supply and credit flows are mediated between two parallel authorities: the SBP and the 

Hawala remittance companies. The SBP increasingly performs a stabilisation role, but the financial 

sector and the market are fragmented. Before the establishment of the SBP, the foreign exchange rate 

was unstable. The practice of printing money by authorities in order to lend financial assistance to 

special business actors probably led to an excessive money supply, which the economy could not 

handle without inflationary pressures. 

 

Monetary policy conducted in recent years by the Ministry of Finance with the State Bank of Puntland 

state is directed towards maintaining an appropriate level of liquidity in the economy to contain 

inflation and deal with foreign exchange regimes to provide enough room for adjustments to the 

private sector situations (MoPIC, 2013). 

 

Currency Exchange have moved from fixed to floating regimes in Somalia since the introduction of 

liberalisation of economic system in early 1980s. In that regimes the beneficiaries were strictly those 

privileged individuals who withdrew from the Somali National Bank cheap foreign currency to sell 

into the parallel market with the official permits provided from the then administration. 

To see the effects of an exchange rate on the market prices we need to distinguish between nominal 

and real exchange rates. Puntland publishes only the nominal exchange rates due to the availability of 

data from the financial markets (MoPIC 2013). This gives us the nominal exchange rates. In order to 

obtain the real exchange rates in Puntland it is needed to be introduced the concept of Purchasing 

Power Parity known as PPP, instead of relying on the market exchange rate. PPP is the amount of a 

certain basket of basic goods which can be bought in the given country with the money it produces. 

This is not so easy to calculate given the little information available from the imported items in 

Puntland.  Besides, SBP does not have money of its own as the So.Sh used in Puntland is also 

produced outside its borders. Therefore, it can hardly be controlled by SBP and fulfil its mandate as a 

price stabilisation institution. 

 

However, in practice a signal to the real exchange rate can be given locally by the CPI published 

quarterly by MoPIC to have an intuitively close idea of a possible effect of the exchange rate on 

market price changes. 
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Table 13: Inflationary pressures and Exchange rates: 

 Inflation rate   Exchange rate 

Year Baseline 

15% 

Optimistic 

10% 

Pessimistic 

20% 

Baseline 

3% 

Optimistic 

1% 

2014 81.77 74.81 89.04 172.90 279.81 

2015 94.04 82.30 106.84 178.78 282.61 

2016 108.14 90.53 128.21 184.87 285.44 

2017 124.36 99.58 153.85 191.16 288.29 

2018 143.02 109.54 184.62 197.67 291.17 

Source: MoPIC 2013 

2. Socio-economic Potentials of Puntland  
 

The fundamental corollary to the strategy of growth set forth by the PFYDP1 is to leverage some of 

the comparative advantages of Puntland state through facilitating and creating a favourable climate.  

2.1. Potential mineral resources (oil and natural gas) 
 

Africa Oil Corp. is expected to begin drilling its first oil well in Puntland, where there are believed to 

be billions of barrels of recoverable oil  

According to Africa Oil Corp – along with its partners Range Resources and Red Emperor Resources 

- holds two blocks in Puntland: the Nugaal Block and the Dharoor Block.  

The commencement of drilling in the Dharoor Valley block is a major milestone in the evaluation of 

the oil potential of Puntland. These wells are the first to be drilled into the deep areas of the rift basins 

and will be key to unlocking the hydrocarbon potential of this unexplored prospective trend 

2.2. Somali Diaspora and remittances   
There is a potential for channelling human and financial resources into the productive sectors.  The 

current account is the sum of the balance of trade (exports minus imports of goods and services), net 

factor income (such as interest and dividends) and net transfer payments (such as foreign aid). 

The current account balance is one of two major measures of the nature of a country's foreign trade 

(the other being the net capital outflow). A current account surplus increases a country's net foreign 

assets by the corresponding amount, and a current account deficit does the reverse. Both government 

and private payments are included in the calculation. It is called the current account because goods 

and services are generally consumed in the current period.  

http://en.wikipedia.org/wiki/Balance_of_trade
http://en.wikipedia.org/wiki/Factor_income
http://en.wikipedia.org/wiki/Transfer_payments
http://en.wikipedia.org/wiki/Net_capital_outflow
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The balance of trade is the difference between a nation's exports of goods and services and its imports 

of goods and services, if all financial transfers, investments and other components are ignored. 

Puntland has a trade deficit as it is importing more than it exports (see Chart 3). 

The negative net sale abroad (see Table 14 & Chart 3) contributes to a current account deficit. This 

is mitigated by the inflow of remittances and foreign assistance.  Because exports generate positive 

net sales, and because the trade balance is typically the largest component of the current account, a 

current account deficit is usually associated with negative net exports.   

Table 14 Foreign Expenditure in US$ (2009 - 2010) 

Years Exports (EX) Imports  (IM) Foreign Expenditure               

(EX - IM) 

     

2009 122,619,162  428,754,950   (-306,135,788)  

2010 163,169,101  457,732,290   (-294,563,189)  

Source: MoPIC, 2011a 

The net factor income or income account, a sub-account of the current account, is usually presented 

under the headings income payments as outflows, and income receipts as inflows. Income refers not 

only to the money received from investments made abroad (note: investments are recorded in the 

capital account but income from investments is recorded in the current account) but also to the money 

sent by individuals working abroad, known as remittances, to their families back home. If the income 

account is negative, the country is paying more than it is taking in interest, dividends, etc. 

2.3. Potential Role of the Export-led growth 
 

Below are Table 15 and the graphical representation of Puntland Economic Base model. It shows the 

importance of the export-led economy for Puntland, by generating employment and income. This is 

due to the higher performance of the Keynesian multiplier. 

Table 15: Puntland Economic Base Model 2012-2021 

 
Basic (Exports) Non-Basic Total Employment (NB+B) 

2012 96,634.76 312,513.72 409,148.48 

2013 101,466.50 328,139.40 429,605.90 

2014 106,539.82 344,546.37 451,086.19 

2015 111,866.81 361,773.69 473,640.50 

2016 117,460.15 379,862.37 497,322.53 

2017 123,333.16 398,855.49 522,188.66 

2018 129,499.82 418,798.27 548,298.09 

2019 135,974.81 439,738.18 575,712.99 

2020 142,773.55 461,725.09 604,498.64 

2021 149,912.23 484,811.35 634,723.58 

Source: MoPIC, 2011c 

 

 

http://en.wikipedia.org/wiki/Factor_income
http://en.wikipedia.org/wiki/Capital_account
http://en.wikipedia.org/wiki/Remittances
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Source: MoPIC, 2011c 

3. Concluding Remarks 
The commencement of drilling in the Dharoor Valley block is a major milestone in the evaluation of 

the oil potential of Puntland. These wells are the first to be drilled into the deep areas of the rift basins 

and will be key to unlocking the hydrocarbon potential of this unexplored prospective trend 

Export of oil and minerals will enhance the employment opportunities for Puntlanders that will 

partially address the challenges faced by the present situation in the country as envisaged by the basic 

economic framework (MoPIC 2011c). 

Besides, the income account presented above is defined as income receipts or inflows. Income refers 

not only to the money received from investments made abroad but also to the money sent by 

individuals working abroad, known as remittances, to their families back home. This inflow reverses 

the negative income account in Puntland 

There is a strong working relationship between the SBP and the Ministry of Finance (MoF). The MoF 

is the institution that sets the agenda and takes responsibility for controlling monetary policy. But 

some of the responsibilities, such as aid management, are difficult in the absence of a federal 

government. The existence of two parallel agencies in the monetary and financial system disconnects 

the key monetary sector indicators (inflation, exchange rate, and interest rate) and attempts to localise 

- 
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and replicate the functions of central banking in Somalia. These functions cannot properly be 

exercised in Puntland State of Somalia in isolation from Somalia as a whole. In the long run, the 

monetary authorities could consider the need for local monetary authority to be strengthened to 

manage official foreign reserves, overall liquidity, inflation, and the interest rate, along the lines of US 

Federal Reserve type arrangements, thus there is some urgency to study and redress this situation 

immediately.   

 

Although the monetary authorities can seek to alter the amount of local currency in circulation by 

buying or selling foreign currency, that is not likely to have much impact on the total value of 

domestic and foreign currency in circulation. Thus the fiscal policy will play the critical role in 

putting domestic currency into circulation. However, the central bank is likely to need to make 

gradual purchases of dollars in the foreign exchange market to put additional shilling currency into 

circulation to meet the increase in the demand for money, which will accompany the increase in 

economic activity, and to meet an objective of reasonable price stability in the price index for 

domestically produced goods and services. This purchase of dollars will also tend to inhibit the 

appreciation of the shilling relative to the dollar. 

 

Issues surrounding the foreign exchange rate and the interest rate must also be dealt with. Currently, 

the cost of money is not set by the SBP, and the deposit and money-lending/borrowing process is not 

functioning in a satisfactory market. Inflows of remittances and other capital through the Hawala 

system are not coordinated with the money supply the SBP is issuing. This cuts the potential power of 

monetary policy links among inflation, interest rates and foreign exchange rates. 

 

Achieving the high rates of growth necessary to reduce poverty significantly will require increased 

mobilisation of domestic and foreign savings to support higher rates of private sector investment. 

Mobilising savings implies a broadening and deepening of financial markets, institutions, and 

products, particularly long-term project finance. It also means supporting the creation of banks and 

non-bank financial institutions offering a range of products and services that compete with or 

complement those traditionally provided by banks. 

 

Monetary authority and policy need much improvement towards a market orientation, in collaboration 

with the business community and the Hawala companies in particular. The boundaries of ―regional‖ 

policy choices for monetary policy need to be understood in Puntland State of Somalia‘s unique 

context – it does not have a central banking authority or instruments (such as reserves and liquidity 

control). 

4. Recommendations 
Given all difficulties encountered, Puntland authorities should review the legal framework of tax 

system to properly assess their types and rates. With regard to the base rate there is the need in line 

with some experts‘ advice to look at the most appropriate one in the context of Puntland. This review 

should come up with better approach to tap uncollected tax and at the same time broaden the tax base. 

The review process should consider both short-term and long-term policy initiatives. Short-term 

policy actions include revising the rates of the items like Khat, Tobacco and tobacco products, 

electronics, luxury cars (increments of these items were recommended during the PFYDP as part of 

development resources envelope) and other luxury items.  In addition, training of tax officers and 

fiscal police is also essential. The long-term policy schemes will be aimed in moving to Ad Valorem 

basis that gives better picture and tends to be more efficient in the enforcement to tap uncollected 
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taxes. The single most important issue that reduces the effectiveness of tax administration is the 

payment of employee salaries that has direct relationship with tax collections. 

 

The following policy recommendations are for the Puntland Government to have a clear-cut taxation 

policy in that: 

 Government should carry out enormous tax policy reforms and any more reforms should take 

an incremental process of change targeted at increasing economic growth and tax efficiency.  

 Introduction of Ad Valorem system with and make more proper classifications with minimal 

exemptions for commodities mainly consumed by the poor; 

 Increasing efforts for presumptive taxation through detailed ‗sectoral studies‘ of informal 

sector firms; 

 Renewed efforts aimed at simplifying the tax system and educating both tax collectors and 

taxpayers. A key issue for effective tax administration is maintaining the capacity building for 

the civil servant, administrative authority and fiscal police; 

 Government should undertake more simplification of the taxation system including markedly 

reducing tax exemptions, deductions and privileges that cause losses to the Treasury as well 

as breeding corruption and distortions..  

 A comprehensive document on tax policies and administrative measures undertaken by 

government should be published to improve on tax administration and also encourage 

voluntary compliance. 

 Government should reduce tax expenditures through improvements in transparency and 

governance especially by making tax laws, regulations, and other documents including 

explanatory materials available to taxpayers. 

 MoF should carry-out more technical reviews on the current taxed rates of the items like 

Khat, tobacco and tobacco products, electronics, luxury cars and other luxury items. This 

would yield additional revenue for the government in the short-run. 

 Government should continue to improve expenditure allocations especially through increased 

allocation to productive sectors like Livestock and Fishery. 

 There is an increase in the importation of commodities produced locally.  These commodities 

create fierce competition to products from local industries such as drinking water, furniture, 

aluminium, metal etc. The Government should immediately introduce Import Substitution 

policy that will give incentive to local production and at the same time will generate 

additional revenue to the government. 

 Development tax should be introduced to Hawala (senders and receivers) & 

telecommunication companies and selective list created for that purpose. 

 Property and income taxes and Inland Revenue should be properly exploited.  The 

Government should invest in town planning and registration of businesses for tax 

enforcement purposes. (Estimates of income and investment needs will be forwarded by 

Inland Taxation Department.) 

 Harmonisation of government agencies collecting should be made to avoid duplication of 

efforts and to simplify for tax payers. 

 More comprehensive reviews on tax policies should be conducted aimed at identifying ways 

of achieving the objectives of adequate revenue, economic efficiency, and provision of equity, 

simplicity and effective tax administration. 
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ECONOMIC RECOVERY IN SOMALIA - CHALLENGES AND 

OPPORTUNITIES 

Timothy Wilson
50

 

There are promising signs in the Somali economy.  After many years of instability, the country is 

experiencing an improving security environment, renewed international attention and notable 

financial inflows.  According to many, including the African Development Bank, these factors 

constitute a "turning point" (AfDB, 2013).  There may now be the necessary conditions for 

economic recovery that generates enduring improvements in peace and prosperity.   

Yet peace and prosperity is by no means guaranteed.  Far from it, in fact, with recent high profile 

attacks on senior government officials,
51

 concerns about trading restrictions being placed on the 

country and some international investors pulling out of the region.
52

  On average, a typical post 

conflict environment has a 39 percent chance of relapsing back into conflict within the first five 

years (Collier, 2006).  How can this be avoided in Somalia?  What are the key challenges and 

opportunities facing economic recovery?  It is the second question that this paper seeks to answer.  

In doing so, it is hoped that the paper will make a contribution towards answering the first 

question.  

This paper is particularly important because it fills a gap in the literature.  There has been much 

written on peace-building, much written on Somalia and much written on economic recovery in 

post-conflict environments.   However, there has been little written on all three of them combined.  

This paper aims for that gap.  It examines the challenges and opportunities for economic recovery 

in post-conflict Somalia, in light of the peace-building agenda for the region. 

This paper is structured as follows.  Section One introduces the Somali economy and the progress 

it has made towards recovery.  By comparing this progress against the government priorities for 

the region, including the Somalia Compact, this paper then identifies the most important 

challenges and opportunities for economic recovery.  Section Two discusses the challenges.  They 

are limited state capacity and weak infrastructure.  Section Three discusses the primary 

opportunities.  There are four.  First, the improving security situation can be used to build 

certainty and foster confidence in economic recovery.  Second, the Somali diaspora can be 

encouraged to introduce technology, innovations and  investments that may overcome some of the 

barriers to economic recovery, including the challenge of limited state capacity.  Third, the 

overlap between economic recovery priorities and those of other well-funded priorities, such as 

anti-piracy and counter-terrorism, can be exploited.  Finally, the youth of Somalia can tapped 

into as agents for  peace.  Section Four concludes.  

                                                           
50  Timothy Wilson is an Associate Economic Affairs Officer at the United Nations Economic 
Commission for Africa in the Sub-regional Office for Eastern Africa.  The author is most grateful for 
feedback and comments from Andrew Mold and Pedro Martins.  All views expressed in this paper are 
those of the author and not the United Nations.  Any errors or omissions are the author's own. 
51 Examples of recent violence include the assassination of a member of parliament and a Somali 
lawmaker in consecutive days by Al Shabaab attacks in April 2014 (Agence-France Presse, 2014b). The 
parliament building was also attacked by Al Shabaab forces on 24 May 2014 and at least ten were killed 
(Kaggwa, 2014). 
52 For example, in 2014, Genel Energy, an Anglo-Turkish company, suspended its oil exploration 
programme in Somaliland because of security concerns (EIU, 2014). 
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1.  Context 
The Somali economy is in the early stages of recovey from a protracted civil war.  As a result, high 

quality economic data is difficult to come by.  The most recent official estimates of Somali gross 

domestic product (GDP) were in 2010.  In that year, GDP was estimated to be USD 5.8 billion.  

Based on equally limited population data,
53

 per capita GDP was estimated to be USD 600.  More 

recently, it has been estimated that real GDP grew somewhere between 5 and 6 percent in 2013 

(AfDB, OECD and UNDP, 2014a).   

Pastoralism and agro-pastoralism have been the dominant source of income for many centuries 

(AfDB, 2013).  As Harper (2012) notes, Somalis tend to have pride in their nomadic culture and 

reserve the greatest respect for those who live nomadic lives.  Agriculture contributes 60 percent of 

GDP and employs a similar percentage of the workforce.  Within agriculture, livestock is the largest 

subsector, accounting for about 40 percent of GDP on its own and constituting the country's main 

export.  In fact, Livestock generates about 50 percent of the country's export earnings and it grew by a 

similar magnitude over the four years to 2012 (AfDB, OECD and UNDP, 2014a; UNDP, 2012).  

Somalia also remains the world's largest producer of frankincense (Rose, 2013) as well as reportedly 

producing large quantities of sesame seeds (Parrin, 2014). 

At the same time, the Somali economy is modernising.  The financial services and 

telecommunications sectors in particular, have managed to grow despite the persistent instability 

(World Bank, 2014; AfDB, 2013).  Within financial services, remittances have proven to be big 

business as more than one billion USD of remittances are sent to Somalia every year (AfDB, OECD 

and UNDP, 2014a).
54

  A number of Somali-based financial service firms have grown into 

international companies, such as Dahabshiil, which operates in more than 150 countries.
55

  Within the 

telecommunications sector, there are about 25,000 employees and the country boasts some of the 

lowest international calling rates in Africa (UNDP, 2012; The World Bank, 2014b).
56

    

National consumer price inflation is stable according to the Food Security and Nutrition Analysis Unit 

of Somalia.  Although inflation rates differ across regions due to differing security situations and the 

difficulty of transporting goods across markets,
57

 the overall volatility of prices has reduced 

significantly.  For instance, between 1992 and 1995, the weighted average annual rate of inflation was 

                                                           
53 The population is estimated to be between 10 and 11 million (OCHA, 2013a) and growing at a rate of 
2.9 percent.  This growth rate is in the middle of neighbouring countries, with Eritrea, Kenya and 
Ethiopia manifesting average annual population growth rates of 3.2, 2.7 and 2.1 percent respectively.  
However, population data on Somalia should be treated with caution because the country has not had an 
official census since 1975. 
54 Remittances contribute 23 percent of household income and 80 percent of the start up capital for small 
and medium enterprises (UNDP, 2012).  In Somaliland, remittances contribute 20 percent of GDP (EIU, 
2014). 
55 Dahabshiil also employs 2,000 staff and engages with more than 20,000 money transfer agents (Harper, 
2012) 
56 As at March 2013, there were eleven licensed operators in Somalia, whose networks covered the whole 
country.  These operators include Hormund Telecom which often reports sales of around USD 40 
million per year (AfDB, 2013). 
57 For example, consumer price inflation is estimated to have risen by between 6 and 9 percent in 
Southern and Central parts of Somalia over the last year (FSNAU, 2014). 
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331 percent, in comparison with today's rate that tends to remain close to single figures (AfDB, 

2013).
58

 

Key statistics 

Gross 

domestic 

product 

(GDP) 

5.8 billion 

USD 

(2010) 

Population 
10 million 

(2011) 

Real GDP 

Growth 

5-6% 

(2012) 
Unemployment 

54 percent 

(2012) 

Main 

exports 
Livestock 

Population living 

in 

multidimensional 

poverty 

82 percent 

(2012) 

  Sources: (AfDB, OECD and UNDP, 2014a; OCHA, 2013a; UNDP, 2012) 

These promising results have not been missed by international investors.  New businesses are arriving 

into the region joining the security companies and military assistance organisations who have already 

been there for some time, as well as a few international companies including Dole Fruit, DHL, 

General Motors of Kenya (Stewart, 2013; Harper, 2012).  A USD 17 million bottling plant with a 

Coca-cola license was opened in Somaliland in 2012.  It employs 100 staff and produces 11,000 

bottles an hour while running at half capacity (Tran, 2012).  Overall, net inflows of foreign direct 

investment have increased from an annual average of USD 3 million (2000-2005) to USD 108 million 

(2006-2012) (IMF, 2014).
59

  This at the same time as net official development assistance from DAC 

countries doubled from USD 498 million in 2010 to USD 999 million in 2012 (OECD, 2014).  These 

economic improvements are promising.  However, some might ask, are they actually very important?  

Should economic recovery be a priority? 

As discussed in more detail in section three, there remains great humanitarian need in Somalia.  

857,000 people are estimated to be in need of urgent and life-saving assistance.  A further 2 million 

people require continued livelihood support, being vulnerable to food security and human rights 

violations (Amos, 2014).  In this context, an important question that must be considered is whether or 

not it is appropriate to commit resources to economic recovery when the humanitarian need in 

Somalia remains so severe.  Surely it is better to provide vulnerable communities with food and 

shelter before you try to raise their incomes?   

The approach of this paper is that humanitarian assistance should remain the main priority, but that 

economic recovery should be a concomitant and simultaneous consideration.  Assistance will not 

produce durable results if the underlying drivers of vulnerability are not addressed.  This approach 

                                                           
58 Much of the spiralling inflation was driven by the presence of multiple fake currencies in circulation, 
some of which were imported, causing the price of basic commodities, including food in particular, to 
skyrocket.  Food markets could not revise their prices quickly enough, which led sellers to refuse Somali 
Shillings as a form of payment, preferring USD instead (Central Bank of Somalia, 2013). 
59 As a point of comparison, neighbouring Djibouti and Ethiopia had annual net inflows over the same 
period of USD 122 and 327 million respectively (IMF, 2014). 
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was recognised by the United Nations Standing Committee who identified early recovery as one of 

the nine clusters that make up the essential elements of a humanitarian response.  Early recovery 

includes the restoration of basic services, livelihoods, governance and other socio-economic 

dimensions (Cluster Working Group on Early Recovery, 2008).   

Economic recovery is also likely to be conducive to peace-building.  The role of socioeconomic 

conditions in driving conflict is receiving increased attention, because, as the UNDP notes, 

"development without peace is not sustainable, and peace without development is not durable" 

(UNDP, 2012, p. 17).  Economic growth reduces the risk of reversion to conflict (Collier, 2006).  So 

long as economic recovery initiatives do not compromise the achievement of immediate humanitarian 

needs, they should be pursued vigorously and with complete commitment.  In fact, a recent USAID 

report argues that the earlier that economic interventions can be implemented, the better.
60

  

Finally, from a purely economic perspective, investing in Somalia's economic recovery is likely to 

have high returns.  Conflict is costly.  Already, the international community, including the Somali 

diaspora, are estimated to have spent over USD 55 billion between 1991 and 2011 on responding to 

Somalia's conflict (UNDP, 2012).  On average, conflicts tend to reduce GDP by around 15 percent, 

relative to a peaceful counterfactual (Collier, 2006).  Therefore, if economic recovery contributes to 

the reduction of conflict in Somalia, it will generate significant financial payoffs, in addition to the 

more important social consequences. 

In summary, economic recovery in Somalia is important.  It follows that examining the challenges and 

opportunities to achieving that recovery is also important.  The manner in which this paper 

approaches that task is now briefly discussed. 

A process for identifying challenges and opportunities to Somalia's economic recovery 

The aspirations of the Somali people must form the starting point for any analysis of economic 

recovery in Somalia.  Perhaps the most well promulgated embodiment of these aspirations is the 

Somali Compact between the Federal Government of Somalia and the international community.  The 

Compact was developed on the basis of consultation with civil society and Somali citizens, as well as 

representatives of the international community.  The Compact is an output from the implementation of 

the Busan New Deal principles agreed by the G7+ group of fragile countries, of whom Somalia is one.  

The priorities and action plan set out in the Compact, matched against our analysis of the economic 

situation in Somalia,
61

 form the primary basis for identifying the challenges and opportunities set out 

below. 

The Somali Compact is not the only codification of the country's objectives over the coming years.  

The Federal Government has also announced its Six Pillars strategy that sets out its key areas of 

focus.  These are the pillars of good governance, economic recovery, unity and integrity, international 

                                                           
60 "Evidence shows that early attention to the fundamentals of economic growth increases the likelihood 
of successfully preventing a return to conflict and moving forward with renewed growth.  It is critically 
important to heed this evidence and make early economic interventions an integral part of a 
comprehensive restructuring and stabilization program.  While economic growth is not the sole solution 
to resolving post-conflict issues, it can clearly be a significant part of the solution." (USAID, 2009, p. 1). 
61 A summary of the economic environment in Somalia is set out above.  This is a small part of a larger 
research project in developing a country profile of Somalia, one component of United Nations Economic 
Commission for Africa's Country Profile Work Programme.  A concept note of this work programme is 
available at http://www.uneca.org/publications/concept-note-eca-country-profiles (retrieved 21 August 
2014).   



 

 

Page | 264  

 

relations, service delivery and peace building and social reconciliation.
62

  Within economic recovery, 

the Federal Government has stated that it aims to prioritise the development of six sectors.  These are 

telecommunications, infrastructure, livestock, fisheries, banking and energy (AfDB, 2013).  At the 

same time, Somaliland has also announced its National Development Plan for 2012-2016,
63

 while 

Puntland has released The Puntland Priorities for 2014 to 2016.
64

  Finally, a document referred to as 

Vision 2016: Framework for Action, has also been drafted, but it is yet to be agreed and finalised by 

the Federal Government.  Where possible, these documents are also used to identify the challenges 

and opportunities that are now discussed.   

2. Challenges to economic recovery in Somalia 
There are two major challenges to economic recovery in Somalia.  They are weak infrastructure and 

limited state capacity.  Each on their own have the capacity to derail the long, slow process towards 

economic recovery.  To be clear, they are not the only challenges.  A lack of social services, including 

education in particular, skills shortages, political uncertainty and insecurity are also significant 

challenges, among others.  However, a comparison of the country's economic progress against its 

aspirations for the future, as embodied in the Somali Compact and other documents, suggest that weak 

infrastructure and limited state capacity are the two most significant challenges.  Unfortunately, each 

of them is also highly complex and providing a comprehensive analysis is beyond the scope of this 

paper.  Instead, the following section provides a brief overview of each challenge and notes some of 

the tools available to overcome them. 

(a) Weak infrastructure 

Many years of conflict has left Somalia's infrastructure in a poor state.  Only 30 percent of the 

population has access to safe drinking water
65

 and even less (23 percent) have access to a safe means 

of sanitation.
66

  Roads are generally in poor condition and electricity access is minimal.  In fact, a lack 

of reliable electricity has forced the majority of the population to rely on traditional solid fuels, 

including charcoal and wood.
67

  Meanwhile, Somalia's flourishing telecommunications sector is 

succeeding in spite of, rather than because of, its infrastructure.  Internet in Mogadishu was described 

as being painfully slow and expensive in 2012; a dial-up connection was the cheapest option at USD 

30 per month and it provided less than 56 kilobytes per second (Kalan, 2012).  Telephone lines are 

                                                           
62 The Central Bank of Somalia considers that achieving the aims of the Six Pillars will require enormous 
financial and human resources (Central Bank of Somalia, 2013). 
63 The plan included a capital investment proposal of USD 1.19 billion, 82 percent of which (USD 979 
million) was expected to come from aid donors (Tran, 2012a).  Some analysts have suggested that it will 
be challenging for the Somaliland administration to secure this amount of financing (EIU, 2014). 
64 The document focuses on the areas of governance, security, justice, economic foundations and revenue 
and public financial management reform, although it does not include any financial information. 
65 At the time of writing, it is estimated that about 964,000 people are being provided with temporary 
access to safe water by international development agencies and humanitarian agencies hope to lift this 
number to 1,265,000 by the end of 2015, 
66 Open defecation is 53 percent in Somalia, the 7th highest in the world.  The situation is even worse in 
rural areas where the ratio rises to 83 percent, the third highest in the world (OCHA, 2013a). 
67 In urban areas, it is estimated that 97 percent of households depend on charcoal (AfDB, 2013).  To 
source charcoal, trees and cut and burned, which accelerates desertification, removes fertile soil and 
jeopardises the livestock industry.  The situation is exacerbated by high demand for charcoal from Gulf 
States.  1.7 million hectares, or nearly 20 percent of the forestry cover in Somalia, has been lost since 
1990, a similar rate that is being observed in Ethiopia and Tanzania (ECA SRO-EA, 2014). 
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also scarce
68

 although this is being overcome by the increasing use of mobile phones.  The ports of 

Somalia
69

 have been maintained to a slightly higher standard, largely due to their strategic importance 

for key actors,
70

 although their capacity and efficiency could still be considerably improved. 

The poor state of infrastructure poses a challenge to economic recovery for many obvious reasons.  

The Somali Compact's economic recovery priorities of increasing productivity, creating youth 

employment opportunities and promoting the development and management of natural resources all 

require improvements in the country's infrastructure.  Unreliable access to electricity increases the 

cost of doing business, as do transportation costs and barriers to accessing international markets.  A 

lack of access to healthy drinking water and sanitation have serious health implications which 

compromise the productivity of the labour force.  In the long run, infrastructure is an important driver 

of economic growth (Calderon, Moral-Benito, & Serven, 2014). 

As one part of addressing this challenge, the African Development Bank is undertaking infrastructure 

needs assessments in numerous areas, including energy, transport and agriculture.  The intention is to 

develop an infrastructure action plan for Somalia that would form part of the country's Poverty 

Reduction Strategy Paper (AfDB, OECD and UNDP, 2014a).  Similar to overcoming the challenge of 

weak state capacity, however, it will take considerable time and sustained effort to upgrade Somalia's 

infrastructure.  Fortunately, there are opportunities to contribute to this work, as discussed in Section 

Three.
71

 

 

(b) Limited state capacity 

A common feature in post-conflict environments is limited state capacity.  Somalia is no exception.  

The Federal Government of Somalia has very limited capacity to regulate markets and to control the 

regions that are under its control.  Vital government agencies such as the Central Bank of Somalia and 

the Attorney General's office are hampered by a lack of resources.
72

  Government capacity to respond 

                                                           
68 There are only 70,000 connected telephone lines in Somalia, compared with 800,000 in neighbouring 
Ethiopia, 60,000 in Eritrea and 150 in South Sudan (International Telecommunications Union , 2014) 
69 There are four main ports in Somalia - Mogadishu, Berbera, Bosasso and Kismayo.  Mogadishu Port 
serves Southern Central Somalia and it handled between 30 and 40 ships per month as at June 2013.  In 
total in 2012, 222 vessels and 248 dhows docked at the port with a combined total of 1.2 million metric 
tonnes of goods (Business Daily, 2013). Berbera Port serves Somaliland, Bosasso Port serves Puntland 
and Kismayo Port serves the Lower Jubba region. 
70 For instance, Kismayo Port was particularly important to Al Shabaab when it held control of the area.  
in the first half of 2012.  This is because it was able to charge USD 1.5 per unit ton, which generated 
revenues of about USD 240 million per year (MHD, 2012).  In October 2012, control of Kismayo was 
taken from Al Shabaab by African Union troops and allies.  This significantly weakened the strength of Al 
Shabaab (AfDB, 2013; Cleophus, 2013).  After months of controversy, control of the port city was 
eventually handed over to the Federal Government of Somalia, although it was accompanied with an 
immediate ban on exporting charcoal to Asia - one of the main sources of revenue for the port 
(Cleophus, 2013; Kasasira, 2013).  In August 2013, the Federal Government signed an agreement 
establishing the Interim Jubba Administration that was to govern the semi-autonomous region that 
includes the port city of Kismayu. 
71 In fact, the early stages of post conflict recovery are generally considered to present an ideal window of 
opportunity in which to achieve major changes in infrastructure for a country (USAID, 2009). 
72 The Central Bank of Somalia identified the following weaknesses "inadequate physical facilities and 
equipment at all levels; overreliance on Development Partners in some key areas of work; the currency in 
circulation is out of the control of the Central Bank; weak supervision of the existing financial 
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to disasters is also very limited (OCHA, 2013a).  According to (Browne & Fisher, 2013), political 

power is more concentrated in individuals than it is in formal institutions.
73

    Finally, corruption is 

perceived to be very high.
74

  

Limited state capacity is a challenge for economic recovery in Somalia for a variety of reasons.  Most 

of the priorities in the Somali Compact require strong state capacity, such as the priority of 

implementing a national programme for handling disengaged combatants and providing fair and 

affordable justice to all Somalis.  Weak state capacity also undermines commercial certainty, which is 

crucial for economic planning and commercial transactions.  In the long term, strong institutions are 

important for long-run term economic growth (Acemoglu, Johnson, & Robinson, 2005).   

The government of Somalia and its international partners are making progress in overcoming this 

challenge.  For instance, best practice guidelines to post-conflict economic recovery often stress the 

importance of establishing a payroll system for government employees and publishing a budget.
75

  

Both have occurred in Somalia.  A recent study found that the Federal Government's system of 

financial accountability is gradually improving (Mohamed & Sheikha-Ali, 2014).  The Federal 

Government has also announced that it expects the principal auditor of the government to follow 

international auditing standings.   

Nonetheless, overcoming all state capacity challenges will take considerable time and sustained effort 

from a variety of parties.
76

  It will need to be advanced in an inclusive manner that does not alienate or 

threaten others who derive power and influence from non-state sources.  On the positive side, the 

international connectedness of the region presents opportunities to tackle this challenge, as do the 

overlaps between the anti-piracy and counter-terrorism agendas with the economic recovery agenda.  

These opportunities, among others, are now discussed.   

 

                                                                                                                                                                                     
institutions; lack of trust and credibility of the institution; and fragile security situations." (Central Bank of 
Somalia, 2013) 
73 (Browne & Fisher, 2013) estimate that there are about twenty individuals who have significant strategic 
influence in Somalia. 
74 Transparency International considered Somalia to be the most corrupt state in the world based on its 
2013 Corruptions Perception Index.  Somalia also ranks last in the Ibrahim Index of African Governance 
2013 in terms of the overall score as well as each individual category that make up the overall score (safety 
and the rule of law, participation and human rights, sustainable economic opportunity and human 
development) (AfDB, OECD and UNDP, 2014a).    The Governor of the Central Bank resigned within 
two months on the job in 2013, claiming that she had been put under pressure to authorise improper 
payments (EIU, 2014). Concerns have been raised over the management and transparency of the 
government revenue, despite its small size (UNDP, 2012).   
75 For example, see (USAID, 2009). 
76 There is considerable debate about the best method by which international actors can assist in building 
strong governance institutions in post-conflict states.  However, Paul Collier makes the important point 
that in the early years of post-conflict recovery, it is likely that technical assistance is superior to capacity 
building initiatives because the latter may result in an oversupply of skills that will hopefully not be 
needed in the long-term.  Post conflict policy-making and implementation skills can be quite different 
from 'business-as-usual' policy skills (Collier, 2006).  This point is accepted in the Somali Compact which 
calls for a two-track approach in which capable advisors are injected urgently to bolster capacity, but over 
time, human resources and institutional development are increasingly prioritised to ensure that 
improvements are sustainable. 
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3. Opportunities to advance economic recovery priorities in 

Somalia 
A comparison of Somalia's economic situation with the aspirations of its people highlights 

opportunities in addition to the challenges that have been briefly discussed.  This section summarises 

four major opportunities - an improving security environment, international connections, overlapping 

agendas and youth.  In some respects, these opportunities are less discussed than other economic 

opportunities in Somalia, such as the wealth of natural resources in the region.  It is hoped that raising 

these opportunities will compliment the current debate and enhance the information base upon which 

Somalia's peace and economic development are pursued. 

(a) An improving security situation that can be used to foster confidence and build greater 

certainty 

Instability creates uncertainty and uncertainty is crippling for an economy.  This is because 

uncertainty precludes efficient transactions, destroys savings, limits the ability of business people to 

plan and erodes confidence.  In Burundi, for instance, persistent insecurity for many years promoted 

risk adverse decision making and short-term thinking.  This arguably had a long-term effect on the 

country's financial markets where credit is now disproportionately allocated to consumption rather 

than the consolidation of productive assets (Specker, Briscoe, & Gasana, 2010).  In Somalia, 

instability appears to have had a similar effect.  For instance, less than fifteen percent of the adult 

population held savings in a financial institution in 2011, compared with 23 percent in neighbouring 

Kenya (World Bank, 2014a). 

Fortunately, in Somalia, there have been gradual improvements in security over the last two years.  As 

at November 2013, nine out of the ten regional capitals in southern and central Somalia were in the 

hands of anti-Al Shabaab groups (OCHA, 2013a).    Subsequently, Al Shabaab lost control of 10 

population centres during March and April 2014, which is expected to reduce its revenue and training 

bases (Kelly, 2014).  In Mogadishu, the government controls about 90 percent of the city according to 

a Somali official (Kagire, 2014).   

Of course, the security situation is far from perfect and there are many areas of instability as well as 

attacks on high profile targets.  Nonetheless, the broad trend represents a gradual improvement in 

security.  This trend is being noticed by Somali diaspora eager to return and others with an interest in 

moving to the country.  The number of passengers arriving into Mogadishu by plane more than 

doubled between October 2012 and March 2013.  Over the same period, the number of passengers 

leaving the city decreased slightly (Business Daily, 2013).   

The gradually improving security situation presents a window of opportunity to create greater 

certainty and foster increased confidence in the economy.  The key issue, however, is how - what 

actions can be taken to exploit this opportunity?  There are many. 

An essential first step is to develop a clear, accessible and coherent strategy for economic recovery.  

This would foster confidence if it sets out an understandable pathway to recovery that business leaders 

and citizens generally agree with and have faith in.  It is most likely to be successful in this regard if it 

is developed in an inclusive manner.
77

  This is no mean feat in a post-conflict environment, but it 

remains an essential tool for generating confidence in the economic future of the country.  At the 

                                                           
77 As noted by (de Vries & Specker, 2009), "Early economic recovery requires constant consultation and 
dialogue with national and local power-holders (government and civil society), so that interventions do 
not create further tensions," at page 11. 
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same time, developing a strategy is invaluable because it forces policy makers to consciously address 

key trade-offs that are inevitable in post conflict environments.  Such trade-offs include deciding 

whether to prioritise short-term results over long-term efficiency gains
78

 and identifying which sectors 

to allocate scarce resources to.  Explicitly addressing these tradeoffs  is more likely to lead to success 

than covering them up or ignoring them. 

As noted above, there is no shortage of documents trying to play this role in some form or other.  The 

problem is their coherence.   The Somali Compact is the most well noted such document, but its 

dissemination through-out the country is uncertain.  The Federal Government's Six Pillars strategy is 

well promulgated, but as yet, there is no clear plan of action.  Twenty-five Ministries in the Federal 

Government have all designed work plans for 2014, including the Ministry of Finance and Planning's 

Economic Recovery Plan (Ahmed A. S., 2014).
79

  However, all of them except one (the Central Bank 

of Somalia's Strategic Plan for 2013-2018)
80

 are not publicly available.  This makes it difficult for 

them to be used as tools to generate public confidence in the recovery.  There also does not appear to 

be any overarching document unifying and ensuring coherence across the twenty five distinct plans.  

The Vision 2016: Framework for Action seemed to be a positive step towards creating a unified plan.  

However, as yet, it has not been finalised by the Federal Government despite the Secretary General of 

the United Nations urging them do to so.
81

  In the absence of an agreed, well disseminated strategy, 

economic recovery risks being rudderless and inefficient, with uncertainty and a lack of confidence 

prevailing.  The improvements in security present a window of opportunity to change this. 

However, the Somali government is not the only actor that can make a major contribution in this area.  

The international community also plays an important role.  In particular, international actors who 

make credible commitments to the economic recovery of Somali will assist in boosting confidence.  

Such commitments can take the form of long-term investments, which send a credible signal that the 

actor has faith in the economic future of the country.  Investments in infrastructure, for instance, that 

provide tangible examples of progress to the population can contribute to greater confidence and 

certainty, while also addressing the infrastructure challenge that is described in Section Two.  Turkey 

is providing a positive example in this regard, having built and equipped the largest hospital in 

Mogadishu and investing in human capital by providing academic scholarships to thousands of 

students (Republic of Turkey, 2014).  As noted below, Somalia has significant renewable energy 

potential, particularly in wind, solar and hydro sources.  Large investments in generating energy from 

                                                           
78 As one of many examples, there must be a balance struck between contracting out service delivery 
activities to foreign organisations versus using local organisations only.  In many cases, the former 
approach may result in fast results that generate confidence and provide tangible benefits to security as a 
result of being able to tap into a wealth of international expertise.  However, it also comes with the risk 
that it may undermine or even eliminate local capacity.  The long-term solution is likely to require local 
capacity building to provide these services.  Therefore, there is a trade-off between short-term, efficient 
results versus long-term sustainability and effectiveness.  Such trade-offs are repeatedly faced in 
programmatic decision-making and deserve a high-level strategic document to provide a framework for 
making such decisions. 
79 This was developed with technical assistance from the World Bank and it focuses on the region of 
Southern Somalia.  The Plan is budgeted to cost USD 662 million over 2014 and 2015 (World Bank, 
2014).   
80 The Central Bank of Somalia's Strategic Plan seeks resources of USD 84 million, most of which it 
hopes to finance from development partners.  The plan was developed in a consultative fashion with key 
stakeholders of the Bank (Central Bank of Somalia, 2013). 
81 "I welcome the renewed momentum generated by Vision 2016 and urge the Federal Government to 
move swiftly to finalize its framework for action, in particular to pass enabling legislation for the National 
Independent Electoral Commission and the Boundaries and Federal Commission"  (UNSC, 2014, p. 16). 



 

 

Page | 269  

 

renewable sources would simultaneously build confidence in economic recovery, while also 

addressing the infrastructure challenge.  What is more, the gradual growth in global funds allocated to 

climate change could be used to finance the investments.  

Other commitments that international actors can play are more modest in size, but equally important.  

They include merely opening up for business in the region.  The United Kingdom, for instance, was 

the first European Union country to reopen its embassy in Mogadishu and Burundi has appointed its 

first ambassador to the country (Tran, 2013; Barasa, 2014).  The IMF and the World Bank have also 

now resumed relations with the Federal Government of Somalia.  In the case of the IMF, this took 22 

years to occur.  These are promising steps.   

However, they are small steps in the grand scheme of economic recovery.  More can be done.  The 

World Bank, for instance, measures the ease of doing business each year in 189 countries in the 

world, but it does not measure Somalia.  Including Somalia would address an information gap that 

would reduce uncertainty, regardless of the performance reported.  The International Property Rights 

Index and the World Economic Forum's Global Competitiveness Report also omit Somalia.  The 

sooner these indices can follow the lead of the few global indices that do report on Somalia, such as 

the Global Financial Inclusion Index, the better. 

Investments by international companies should also be encouraged as their role in contributing to 

economic recovery and peace-building is increasingly being recognised.  As an example, an 

international company's investment in the port infrastructure of Cote D'Ivoire that continued even in 

the midst of a period of significant instability was viewed by government officials as being one of the 

main reasons that that the country did not collapse.  In fact, the High Level Panel on Fragile States 

recently recommended to the African Development Bank that it develop new instruments to 

encourage and facilitate strategic, private investments in fragile contexts (High Level Panel on Fragile 

States, 2014). The recent increase in foreign direct investment to Somalia suggests that this is also an 

option for the country.  

Finally, a further step that can be taken to foster confidence and improve certainty in the region would 

be to establish an economic monitoring framework.  This would overcome information gaps that 

preclude informed decision making.  It would also provide a vehicle for communicating tangible signs 

of progress and building confidence.  There are highly visible monitoring frameworks in the 

humanitarian response to Somalia.
82

  An economic recovery monitoring framework could use these 

examples as a template. 

In summary, the improvements in the security situation in Somalia present a window of opportunity to 

foster confidence in the country's economic future and provide a more certain environment for 

businesses to operate.  Action that can be taken to realise this opportunity include credible 

commitments from international actors and an economic monitoring framework.  These are tangible 

steps that are within the capabilities of relevant actors.  At the same time though, this is not the only 

area in which economic recovery opportunities arise. 

 

                                                           
82 As examples, the United Nations Office for the Coordination of Humanitarian Affairs publishes a 
Humanitarian Bulletin on Somalia every month and the Secretary-General of the United Nations reports 
on the implementation of the mandate of the United Nations Assistance Mission to Somalia every 90 
days.  Both are freely available to the public. 
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(b) Vast international connections that can be exploited to advance economic recovery priorities 

"Perhaps the greatest resource Somalia has is its people... Wherever they go in 

the world, they survive and often thrive by engaging in business" 

 (Harper, 2012, p. 21). 

Despite years of instability, Somalia is well connected with other countries.  There are more than one 

million Somalis living abroad, making them one of the largest diaspora groups in the world (UNDP, 

2012; AfDB, 2013).  According to (Harper, 2012) Somalis tend to view themselves as "beyond 

Africa" with a mindset more focused on other parts of the world.  In many ways they are more 

connected to areas outside of Africa, than Africa itself. 

Yet the country's international connections are broader than the diaspora alone.  In addition to more 

than one billion USD in remittances flowing into the region each year, the country is also receiving 

one billion USD in official development assistance
83

 and about USD 100 million in foreign direct 

investment.  As a rough measure on interest, the number of Google searches on the topic of Somalia 

in 2013 was more than double that for nearby Djibouti and South Sudan, and nearly 80 percent greater 

than that for Eritrea.
84

  There are now more United Nations personnel in Somalia than there has been 

at any time since 1996.
85

  In short, the world is interested in Somalia.  This interest can be exploited in 

a way that promotes economic recovery. 

There are many ways that this opportunity can be taken.  To begin, Somalia can engage international 

firms to assist in overcoming barriers to recovery.  One barrier in Somalia, for instance, is limited 

state capacity, discussed above.  This barrier was also faced by the Liberian government when it 

emerged from civil war.  In that case, the Liberian government decided to contract out the revenue 

collection process of the timber industry, one of the country's main exports, to a foreign company.  

This increased the government's revenue significantly.  In Mozambique, also, the government used an 

international firm to conduct pre-shipment examinations of imports for tax revenue purposes.  

Similarly, electronic tools were used in Kosovo to assist in the collection of border taxes (USAID, 

2009).  In fact, the important role that private sector investment can play in post-conflict recovery was 

recently endorsed by the High Level Panel on Fragile States, which recommended that private sector 

investment be prioritised as part of an effective tool for building peace in Africa (High Level Panel on 

Fragile States, 2014). 

Similar opportunities exist in Somalia.  For example, growth in Somali exports has been hampered by 

the government being unsuccessful in establishing certification documentation and securing 

participation in certification schemes (Parrin, 2014).   Perhaps instead, a certification scheme could be 

established and implemented by a private company in partnership with the government and 

international actors.  Alternatively, the tools of the highly skilled Somali entrepreneurs in the 

technology sector could be employed to assist in revenue collection, in a similar fashion to that which 

occurred in Kosovo. 

                                                           
83 The aid that is being received at the moment may also be particularly important.  A detailed comparison 
of aid flows to post-conflict environments found that aid is most conducive to fostering economic 
growth in a two year period beginning about two to three years after the conflict.  Aid that is applied 
straight after conflict, which unfortunately is usually when aid peaks, is generally less effective (Collier, 
2006). 
84 Author's calculations based on data from Google Trends, available at www.google.com/trends (data 
retrieved on 18 August 2014) 
85 As at mid-2014, according to, Nicholas Kay, Head of the United Nations Assistance Mission in 
Somalia.  
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Of course, Somalia will have to compete for these firms against multiple other African countries who 

also exhibit strong growth potential.  Neighbouring Ethiopia, for instance, has consistently recorded 

some of the highest economic growth rates in Africa and also has a more stable political environment.  

In many instances, Somalia is likely to be out competed.  However, there are sectors in which Somalia 

has comparative advantages and can be competitive.  An example is international trade where its 

proximity to one of the busiest shipping lanes in the world provides many opportunities.  Other 

sectors include telecommunications and renewable energy.  These sectors should be prioritised.    

One risk is that powerful international companies may seek to exploit weak government capacity and 

demand unfair or unjust terms of engagement.  The natural resources sector is an area where this 

concern is often raised.  Nonetheless, international connections can also be used to mitigate this risk.  

Somalis based offshore and NGOs with an interest in the region can put public pressure on these 

companies to act in good faith and strike a fair deal.  For instance, there are many thousand Somalis 

living in the United Kingdom as well as Somali-focused NGOs.  The United Kingdom is also the 

home of a number of multi-national firms with an interest in the Horn of Africa. 

These are just a few areas in which Somalia's international connectedness can be exploited to further 

economic recovery objectives.  Undoubtedly, others will also arise as further scrutiny is placed in the 

area.  The key point for now, however, is that international connections present an opportunity to 

advance Somalia's economic recovery.  Yet other opportunities also remain. 

(c) Exploiting the overlap between economic recovery priorities and the priorities of multiple 

agendas in Somalia 

This opportunity lies in the fact that there are significant resources already committed to three aspects 

of Somalia - humanitarian need, piracy and terrorism.  In many cases, the initiatives aimed at 

addressing aspects in those areas overlap with economic recovery priorities.
86

  This overlap provides 

fertile ground for opportunities to pursue economic recovery.
87

 

Overlap with the humanitarian agenda 

The humanitarian need in Somalia is immense.  857,000 people are estimated to be in need of urgent 

and life-saving assistance.  A further 2 million people require continued livelihood support, being 

vulnerable to food security and human rights violations (Amos, 2014).  The large number of actors 

who are working to meet these needs should be encouraged to do so in a way that promotes economic 

recovery. 

One important area is food security, where there is considerable international attention, and rightly so. 

There is a high risk of famine and 203,000 Somali children under the age of five are acutely 

malnourished (Kalinaki, 2014). Delayed rains, rising food prices and continued conflict in agro-

                                                           
86 It is worth noting that these areas are not the only areas in which the economic recovery agenda 
overlaps with other international agendas that are attracting funding.  One other such agenda is climate 
change.  As noted in Section Two, Somalia's infrastructure is in a poor state.  However, Somalia has 
excellent renewable energy potential, particularly in wind, solar, hydro and ocean.  Madagascar is the only 
other country in Eastern Africa that is considered to share these characteristics (ECA SRO-EA, 2014).  
Exploiting the overlap between economic recovery and climate change may also be a fertile ground for 
funding and support opportunities in Somalia. 
87 Identifying and exploiting the overlap also provides opportunities to improve coordination.  One 
example was in Burundi where the World Bank, Norwegian donors and Belgian donors realized that they 
were all planning on providing the same housing reconstruction kits to the same households.  Once they 
had identified the overlap, they were then able to coordinate and avoid duplication (USAID, 2009).  
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pastoral areas have created a situation where the food security situation is likely to deteriorate 

(OHCA, 2014).  Unfortunately, the current situation is not an anomaly.
88

   

A key part of addressing the food security needs of the population will be to build household and 

community capacities to withstand future shocks and adapt to changing conditions.
89

  This can be 

done in a way that promotes economic recovery initiatives.  For example, a joint initiative by the 

World Food Programme (WFP) and the Food and Agriculture Organization involves the provision of 

seed and technical information to farmers, who then sell their produce back to the WFP.  200 metric 

tonnes of maize was produced by Somali farmers and sold to the WFP in Somalia in April 2014 

(Kalinaki, 2014).  This is an excellent example of addressing humanitarian needs while embracing 

Somali private sector participation and building capacity in a way that fosters long-term economic 

recovery.   

In fact, investments in agriculture are a promising mechanism through which humanitarian needs and 

economic recovery objectives can be pursued in tandem.  In Rwanda, for instance, donor support to 

upgrade quality control and processing techniques for coffee, revolutionised the coffee sector in that 

country.  This generated livelihoods, which increased the opportunity cost of returning to conflict and 

contributed to the peace-building agenda (USAID, 2009).  Similar investments in Somali agriculture 

would exploit the overlap between the humanitarian and economic recovery agendas.   

At the same time, there are other agendas which also overlap with economic recovery. 

Overlap with the anti-piracy and counter-terrorism agendas 

The international anti-piracy agenda is extensive and extensively documented.  In brief, piracy is 

costly to the world economy
90

 and more than forty countries have been involved in trying to counter 

it.
91

  These extensive efforts can also be tailored so that they are more supportive of economic 

recovery in Somalia. 

To begin, the massive international presence in the area could be used to assist in regulating and 

protecting the abundant Somali fisheries stocks.
92

  For many years, there have been allegations that 

                                                           
88 There have been major food crises in Somalia in the recent past.  In the 1992 famine, 210,000 Somalis 
died (Kalinaki, 2014; OHCA, 2014).  Later, an estimated 250,000 Somalis died between September 2010 
and April 2012 as a result of drought and famine.  Half of these people were under five years of age 
(Kalinaki, 2014). The majority of the food insecurity in the 2011 famine was as a result of food access 
issues rather than food availability.   Food was present in the marketplace but households could not 
afford it because their financial situation had deteriorated so much (Dunn & Brewin, 2014). 
89 OCHA's humanitarian needs assessment identified the main drivers of the humanitarian crisis as being 
climatic variability, poverty, political instability, conflict and a lack of basic social services (OCHA, 2013). 
90 Estimates of the costs inflicted upon the global economy range from between USD 1 billion to USD 18 
billion per year (Johnson, 2014; World Bank, 2013).  Only a fraction of these losses are direct ransom 
payments - the average annual ransom payments between 2005 and 2012 was USD 53 million (World 
Bank, 2013).  Instead the bulk of costs come indirectly from things like delays and increasing staff costs 
(Johnson, 2014).  On the basis that USD 120 million is transferred to Somali pirates each year, the welfare 
costs are estimated to be between USD 0.9 billion and USD 3.3 billion (Besley, Fetzer, & Mueller, 2012, 
p. 23).  Piracy also compromised the flow of humanitarian aid during the 2011 famine, since 80-90 
percent of the food aid arrived by sea (Tran, 2011). 
91 The Combined Maritime Forces, for instance, is a naval partnership that patrols 2.5 million square 
miles of international waters off the coast of Somalia (Agence-France Presse, 2014c).   
92 The Somali coastline is rich in shrimp, lobster, tuna and other seafood (Johnson, 2014). Estimates 
suggest that Somalia's natural fishing stocks are large enough to support a significant yield without 
endangering stocks (AfDB, 2013). 
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these stocks are being illegally plundered by foreign vessels.  There have also been allegations that 

foreign vessels have used Somali waters to dump hazardous waste (Johnson, 2014; Bahadur, 2011).  

The huge international presence that is patrolling the area for anti-piracy could be used to investigate 

these allegations.  If they prove correct, they could be then be used to regulate and enforce 

international territorial limits. Just as international maritime forces have been seizing illegal drugs 

being smuggled through these waters,
93

 they could also seize illegal fish harvests. 

In the long-term, there are even stronger synergies between the anti-piracy and economic recovery 

agendas.   The piracy industry requires the support of local stakeholders on the mainland, who provide 

anchorage, food and shelter.
94

  Socio-economic development that increases the opportunity cost of 

supporting pirates while also increasing the state capacity to enforce legislation is generally accepted 

to be the only long-term solution to piracy. Instead of spending huge sums of money on costly and 

often inefficient maritime enforcement patrols, greater attention could be paid to economic 

development initiatives along the coast of Somalia. 

Again, the Somali fishing industry presents a mechanism through which to do this.  In particular, the 

international community should invest in the industry so that it generates sustainable increases in local 

income and living conditions.   At the moment, Somali fish harvesting is tiny and dwarfed by 

demand.
95

 Fishing techniques are rudimentary and there is a lack of regulation and oversight.  

Building this industry would generate incomes, foster economic recovery and ultimately reduce the 

incidence of piracy.  There is work in this area already.  For instance, the FAO's Fishermen 

Identification Database System provides all fisherman in Puntland with an individual ID card, which 

should allow the Puntland authorities to monitor who fishes in its waters, manage fish stocks and to 

distinguish potential piracy suspects from fisherman.  The cost of the project is small,
96

 yet its 

contribution to economic recovery and countering piracy could be significant.  This initiative, and 

other similar initiatives, should be encouraged. 

Finally, the huge international efforts to counter-terrorism also provide a similar opportunity to 

support economic development initiates in Somalia.  The United States, for example, is spending 

significant sums on building camps in East Africa as part of its counter-terrorism initiatives.  Yet the 

main camps are based in Kenya and Djibouti while much of their attention is directed towards 

activities occurring within Somalia's borders.  Improving proximity and making greater investments 

in the economic recovery of Somalia should be encouraged as a long-term solution to terrorism.  Of 

course, there is a long-established debate over the appropriateness and efficacy of merging 

humanitarian aid with military activities and counter-urgency initiatives.  Yet this opportunity can still 

be taken without wading into that complex debate. For instance, at a minimum, ensuring that the 

design of counter-terrorism initiatives at least takes into account long-term economic consequences 

would be a positive step.   

                                                           
93 For example, the Combined Maritime Forces has made seven significant drug seizures in 2014 already, 
including one instance where they seized 1,032 kilograms of heroin, their largest ever seizure (Agence-
France Presse, 2014c). 
94 It is estimated that somewhere between 70 to 85 percent of piracy revenues are shared with these 
stakeholders (World Bank, 2013). 
95 Fisheries accounted for about 3 percent of exports and contributed only two percent of GDP in early 
2000s (Rose, 2013).   
96 The cost of the project is USD 400,000 (EU-Somalia, 2014).  In comparison, while estimates vary, the 
One Earth Future estimates the costs of anti-piracy naval operations in the Horn of Africa area to be 
about 2 billion USD per year (Bowden, Hurlburt, Aloyo, Marts, & Lee, 2010). 
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(d) Making the youth bulge a powerful tool for economic recovery 

No discussion of Somalia's recovery is comprehensive without mention of its youth.  73 percent of 

Somalis are younger than thirty years of age.  The high fertility rate and low life expectancy 

(estimated at about 50) means that this proportion is more likely to further increase over time rather 

than decrease (UNDP, 2012). 

Unfortunately, a common approach to Somalia's youth is to view them as a threat rather than an 

opportunity.  This is not surprising given that youth tend to make up the majority of those involved 

with militia and armed gangs, including Al Shabaab.  The majority of Somali pirates are also 

unemployed young men (UNDP, 2012; The World Bank, 2014b).  However, a more constructive 

approach, as forcefully argued by UNDP, is to treat youth as assets, not threats.  Using this 

perspective, they can be engaged as partners for peace and development, rather than obstacles.  This 

approach requires an holistic strategy centred on the empowerment of youth, which can be seen an 

entry point for empowering all people (UNDP, 2012).  Youth in Somalia are relatively well 

informed,
97

 highly motivated to obtain a job
98

 and they hold a vested interest in creating a more 

peaceful and prosperous future.  As such, they can make valuable contributions to peace.  In Kosovo, 

for example, Community Improvement Councils were established to identify the community's 

priorities for reconstruction.  A similar model could be used in Somalia, with youth as key 

participants.   

Youth can also make valuable contributions to economic recovery initiatives.  For example, a recent 

market assessment report commissioned by the International Labour Organisation found that there is 

potential in Mogadishu for youth-led, small enterprises in the transport and wholesale retailing sectors 

(Forcier, Adan, & Gutsell, 2013).  Developing such enterprises would be a powerful tool for peace-

conducive economic development.  Their contribution could be further enhanced if they are combined 

with program to reintegrate youth ex-combatants.  

Unfortunately, the approach of treating youth as opportunities not threats appears to have gained 

limited traction and there has been little tangible progress beyond commitments on paper.
99

  There is a 

lack of youth focused peace-building initiatives in Somalia according to the UNDP, political 

institutions tend to exclude youth
100

 and youth find it difficult to access the formal legal system.
101

  As 

a result, Somalia's young people remain a latent opportunity.  Their potential to contribute to the 

                                                           
97 The UNDP's 2012 survey found that radio was used by over 80 percent of youth to obtain information, 
by far the most common source of information.  In comparison, television, newspapers and the internet 
were used by 38, 31 and 24  percent respectively.  Importantly, there were no gender differences in access 
to information (UNDP, 2012). 
98 Two thirds of youth surveyed by UNDP in 2012 reported that they intend to leave Somalia.  In south 
central Somalia, this proportion was 97 percent.  Getting a well-paid job was the main reason cited by 64 
percent of those intending to leave, while better educational opportunities and escaping from conflict 
were cited by 17 percent of respondents (UNDP, 2012). 
99 For instance, Somaliland and Puntland have both formulated youth policies (UNDP, 2012).  However, 
it is one thing to put ideas down on paper, it is another thing to implement those ideas in practice.  
Implementation will determine whether these policies actually make a difference or not and the quality of 
implementation will depend on the strength of political will. 
100 For example, you must be at least 35 years old to be eligible to run for the House of Representatives in 
Somaliland according to the Constitution. 
101 54 percent of respondents to UNDP's 2012 survey reported that they had very easy access to 
community elders for seeking justice, while in contrast, almost 50 percent of respondents reported that 
access to judicial courts and police was difficult (UNDP, 2012). 
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economic recovery and peace-building agendas needs to be exploited.  This call was made by UNDP 

in 2013 and it is reiterated here. 

4. Conclusion 
There are reasons to be positive about economic recovery in Somalia.  Among them are the fact that 

the country has strong international connections.  These can be exploited to overcome state capacity 

challenges and advance economic priorities.  The power of one million Somalis living abroad, for 

instance, can be harnessed to lift the country's profile on the global economic stage.  At the same time, 

gradual improvements in the security situation present an opportunity to build certainty and foster 

confidence.  International organisations that make credible commitments to invest in the region would 

make a significant contribution in this regard, as would the development of an holistic, inclusive 

strategy for economic recovery.  Finally, the motivated youth of Somalia and overlaps with other 

high-profile agendas, also present major opportunities to address economic recovery priorities in 

Somalia.   

Of course, however, there are notable remaining challenges.  A comparison of Somali aspirations 

against economic progress thus far suggests that the two most pressing challenges are poor 

infrastructure and limited state capacity.  Addressing both challenges will be crucial determining 

factors in the success or otherwise the Somali Compact and Vision 2016.  Fortunately, many of the 

opportunities described in this paper could make a contribution to addressing these challenges.  For 

example, a strategy of building confidence by investing heavily in improving Somalia's electricity 

supply could simultaneously exploit the opportunities of improved security and international 

connections, while also addressing the infrastructure challenge. 

Looking forward, economic recovery is also likely to require a much greater knowledge and 

understanding of economic variables in Somalia.  This paper provides little more than a rough and 

ready, high level assessment of the region.  It now needs to be subjected to the scrutiny of detailed, 

on-the-ground research that analyses primary data and incorporates evidence from local experts based 

in the field. There is no substitute for primary data.  Unfortunately, there is a dearth of such data being 

collected in Somalia.   

There are also a number of questions that remain outstanding.  Perhaps the most important question 

that is highly relevant to this paper is "how?" - how can the opportunities be exploited and challenges 

overcome?  It is one thing to identify them, as this paper has done, but it is much harder to take the 

right actions.  Research into the factors that make these actions more likely to occur should be 

encouraged.  

Finally, a key message that must be emphasised is the importance of focusing on the strengths of the 

Somali economy that are already present.  There are many Somali businessmen who are outstanding 

entrepreneurs and who have shown remarkable resilience and determination through the last twenty 

years of conflict.  These people, their businesses, their networks and their knowledge are essential 

ingredients for any recipe for economic recovery.  Too often in Somalia, external ideas have been 

dumped on the region without regard for the existing potential in the country.  Instead, the starting 

point for economic recovery must be the Somalis themselves. 

Acronyms 

The following acronyms are used in the footnotes and this bibliography: 
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 AfDB: African Development Bank 

 EIU: Economist Intelligence Unit 

 FAO: Food and Agriculture Organization 

 FSNAU: Food Security and Nutrition Analysis Unit 

 HRW: Human Rights Watch 

 IMF: International Monetary Fund 

 OCHA: Office for the Coordination of Humanitarian Affairs 

 OECD: Organization for Economic Cooperation and Development 

 UNCTAD: United Nations Conference on Trade and Development 

 UNDP: United Nations Development Programme 

 ECA SRO-EA: Economics Commission for Africa, Sub-regional Office for Eastern Africa 

 UNICEF: United Nations Conference on Trade and Development 

 WB:   World Bank 

 WHO:   World Health Organisation 
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Abstract 

Economic, social and political development would not be easy to reallize without diverse 

literature of fiction and nonfiction, practical tools, contextual framework and strategies on these 

topics. This paper will discuss the role of TNL as a place of cultural heritage and the preservation 

of the Somali language and culture. It also highlights the impact that access to intellectual 

information and knowledge dissemination will have on the social, economic and political 

development of Somali society. This paper will demonstrate that recovering the nation‘s history 

and culture, and providing intellectual information is the key to development. It also argues that 

social innovation and transformation through library services result in a cultural shift to help 

achieve economic, social and political development through a push for social change by 

transforming oral culture into avid readership; from conflict-based political culture into research 

and analytical discussion; and introducing economic development and business entrepreneurship 

tools and resources that will advance economic development. It will conclude what role that 

IGAD member countries could play in the cusp of reviving Somalia‘s soul 

1. Background  
Somalia experienced state collapse in 1991 after the fall of the military government, which had ruled 

the country for twenty-one years. In the past two decades, Somalia has been held hostage by civil 

strife, religious extremism and piracy. As a result, government institutions became a victim of 

predatory looting. Among those were: educational institutions of immovable and movable , tangible 

and intangible cultural heritage, including monuments of architecture, the Somali National Museum, 

and The National Library (TNL) that housed the national archives, books of scientific collections, 

works of art, manuscripts, and other valuable objects of artistic, historical, political, cultural or 

archaeological interest. As well, all the collections, repositories, and documentations of the process of 

writing the Somali language and literature materials are lost.  

 

Mogadishu, the nation‘s capital and a city with over two million inhabitants lacks one of the most 

fundamental features of daily life, a public library. Likewise, over a hundred thousand students have 

no access to books outside of their school, depriving them of an environment conducive to learning 

and inquiry. Similarly, the public lacks access to a library, as few of the existing libraries are private. 

The revival of TNL will make a measurable difference on the educational enhancement of students, 

the work of researchers, policymakers, professionals and the general public to access accurate and 

well-balanced information that supports their intellectual growth, work, and decision making process.  

2. The National Library 
Somalia had a national library before the civil war erupted in 1991. Established in 1986, TNL is a 

large, three-story building at the center of Mogadishu, opposite of the National Theatre in the district 
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of Hamerweyne. While the integrity of the facility remains largely intact, it needs a major restoration 

work before TNL could become functional again. 

  

The Heritage Institute for Policy Studies (HIPS), Somalia‘s first think tank in collaboration with the 

Ministry of Culture and Higher Education has a plan to renovate and reopen TNL in Mogadishu. It is 

an ambitious but attainable plan that could reinvigorate the culture of learning, research and inquiry in 

Mogadishu. The revival of TNL is envisioned as a public, private and not for profit partnership 

project (PPPP).  

The mission of TNL is to be a house of innovations that promotes a culture of reading, learning and 

research. Its vision is to promote peace, stability and democracy through knowledge production and 

dissemination and civic responsibility.  

3. Protection of Cultural Heritage  
No nation can socially develop without its heritage whether it is intellectual and cultural property, or 

intangible cultural heritage. Cultural Property is defined as a property whether religious or secular, 

which is designated by the state because of its importance for archaeology, history, art, literature or 

science. Cultural Property includes rare collections, rare manuscripts, old books, history, including 

military and social history, the life of national leaders and figures, events of national importance, 

works of arts including pictures, drawings and paintings produced entirely by hand, as well as 

documents and publications of historical, scientific, artistic or literary interest. It also includes 

repository of national archives, including prints and sound, cinematographic, and photographic 

archives.  

The revival, promotion and advancement of these cultural and intellectual heritages will result in a 

sustainable social development and transformation.  According to the United Nations 

Educational, Scientific and Cultural Organization  (UNESCO), development would not be 

sustainable without the inclusion of robust cultural and heritage aspect of the society. 

TNL is planning to recover the lost important national archives of Somalia‘s history, arts, literature, 

and cultural heritage, and to collect contemporary and future publications. It will also function as a 

public library that provides a broad range of library services to students and the public. In 

collaboration with UNESCO's office in Nairobi, TNL will lead and launch a global search to locate, 

collect and preserve Somalia‘s important national archives of the past that has been lost, 

contemporary materials and future publications.  

4. Promotion of Somalia Language and Literature 
 

The preservation of native language is part of preserving cultural, social, political, economic, 

intellectual and human development. Language embodies culture, human history, identity, and the 

wisdom of the society. 

 

The preservation of intangible Cultural Heritage is governed by international laws and 

instruments including the Universal Declaration on Human Rights of 1948, the International 

Covenant on Economic, Social and Cultural Rights of 1966, the International Covenant on Civil and 

Political Rights of 1966, and UNESCO Recommendation on the Safeguarding of Traditional Culture 

and Folklore of 1989. Intangible cultural heritage is defined as "the practices, representations, 
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expressions, knowledge, skills – as well as the instruments, objects, artefacts and cultural spaces 

associated therewith – that communities, groups and, in some cases, individuals recognize as part of 

their cultural heritage." UNESCO (2003) recognized intangible cultural heritage in the following 

domains including:  

(a) oral traditions and expressions, including language as a vehicle of the intangible cultural 

heritage; (b) performing arts; (c) social practices, rituals and festive events; (d) knowledge and 

practices concerning nature and the universe; (e) traditional craftsmanship.
 
 

The Somali conflict has had an adverse effect on the Somali language and arts specifically poetry. In 

his 2014 Dissertation, Awil Hashi clearly demonstrates that the Somali language can be categorized as 

an endangered language despite the fact that more than 14 million people speak it. Language 

endangerment is characterized as either sudden death or gradual dealth. Hashi argues that the Somali 

language is simultaneously facing sudden death and gradual death. One of the factors contributing to 

the sudden death of the Somali language includes the civil war that caused more than a million people 

to resettle in foreign countries where they do not actively use the oral or written form of the language 

and may not teach it to their children. Likewise, the causes of gradual death of the Somali language is 

attributed to the colonial division of ethnic Somalis who live in countries where the Somali language 

has no official status. Additionally, the lack of a central state has meant that there were no-one 

overseeing the growth and development of the language.    

TNL will play a vital role in the conservation, preservation, and revitalization of the Somali language 

and culture. With the support of the Somali diaspora and libraries around the world with significant 

collections of Somali language material, a global effort in locating, collecting and preserving all 

available works of Somali language is under way. Consequently, patrons will have access to Somali 

language and literature materials including both old and contemporary fiction and non-fiction 

collections of books, manuscripts, magazines, newspapers, films, DVDs of Somali plays and films 

and CDs. The collection will also include textbooks and curriculum developed by the Ministry of 

Education during the last central government, and current curriculum.  

Somalis have a long history of being an oral society, and use orality as the preferred method of 

cultural expression and representation. However, this preferred medium of cultural exchange has been 

interrupted by the ongoing conflict. The civil war has diminished Somalis‘ most precious asset, its 

poetry. Richard Burton, a British explorer characterized Somalia as a nation of poets and Somalis 

value poetry more than any other form of art. Over two decades of conflict greatly ruined Somalis‘ 

ability to produce poetry and pass it on to the next generation. Research clearly indicates that poetry 

has a naturally richer vocabulary and greatly contributes to language development.
 
Thousands of 

Somali poetry, proverbs, folktales, and prose collections will be made available to Somalis in other 

regions lacking Somali literature materials, the Somali Diaspora, and researchers, lexicographers and 

those who are interested in vocabulary and terminology development in the Somali language.  

Aside from being the National Archives and a public library, The National Library will be a hub for 

social interaction and innovation. One of the services of TNL will include establishing a House of 

Innovation, a place where young artists, writers and producers can get a platform to showcase their 

work and enhance their culture.  

 

The House of Innovation will host poetry contests for young poets and poetesses from various regions 

in the country in partnership with other educational institutions around the country. Somalis not only 
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compose poetry, but many absorb poetry like a sponge, memorize and recite it as beautifully as the 

rightful owner. Poetry is transmitted through the generations by recitation. Over the years, many 

Somali poets and memorizers have passed away without documenting their work. Such loses have 

been devastating to Somali literature and art.  

The House of Innovation will also be a sanctuary where elders can share tradition, and teach customs 

to youth through story-telling, poetry, proverbs and folktales sessions. Somali elders will retell oral 

aesthetic forms of poetry and true narratives, which have a historical basis because of a true event in 

the Somali history, or their depiction of a real character. Elders will also tell youth folktales for the 

purpose of entertainment and impartment of a moral lesson. These intergenerational transmission of 

heritage values will help strengthen the identity and social cohesion of youth, enhance intercultural 

understanding and create an environment auspicious to a culture of peace. The House of Innovation 

will be a fundamental tool in the battle of ideas amongst the youth as it will serve as a venue to 

expand their knowledge and critical thinking, instill a sense of national pride, civic education and 

mental development through the art of poetry.  

The House of Innovation will also provide an open space where socially conscious youths can meet to 

debate various issues and simply enjoy an evening of poetry; a place where women can gather to 

discuss pertinent issues or enjoy the Somali custom of ‗shaah and sheeko‘ (tea and stories). Lastly, it 

will be place to watch, listen and view educational documentaries and literature. By reviving the 

intangible cultural heritage of the Somali society through language and arts, social innovation and 

transformation could be achieved. 

5. Social Innovation  
Social innovation and cultural shift is more sustainable when integrated through child and youth 

development. TNL will provide a Mobile library, large buses/semitrailers containing books to visit 

schools and universities in the city. The mobile units will also include multiple computers connected 

to a digital library, providing millions of digital educational resources for learning to its patrons. The 

mobile library will install a culture of reading to school aged children and young adults. These 

educational materials will expand the minds of users in learning and help them develop innovation 

skills and the ability to think creatively. 

The above mentioned social development would not be far-reaching without taking advantage of the 

21
st
 century technology. Modern technology has transformed knowledge dissemination and the way 

students and technology users create their own interpretation of the past and present and identify and 

form their views, assumptions and interests.  

Cognizant of the power of technology, TNL will have a Digital library, which will provide an 

electronic access to significant digitalized collections of literary, artistic, cultural, historic and 

scientific materials including a digitized collections of e-books, e-databases, e-journals, videos, 

images, and general reference works through a web-based search and browsing facility. The digital 

library will also serve as a repository for out of print books. In addition, the digital library will be 

accessible throughout Somalia, serving other regions in the country that do not have a physical 

library. This digital library will also be available to the diaspora and to researchers around the world.  

There is a huge need for well-trained journalists that adhere to the ethics of journalism. TNL will 

provide a space and trainers that enhance the quality of journalism in Somalia. The Media Resource 
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Center will serve as a hub where current and aspiring journalists will be provided with training and 

have practical tools and information available to assist in carrying out their work. The Center will 

facilitate collaboration with and media professionalism. Resources available will include handbooks 

and informative guides to upholding various international standards, with particular focus on 

journalist protection, freedom of information, international media law and journalist training. The 

Center will also have radio and TV studios available and will also host regular screenings of 

documentaries and short films made by Somali journalist and filmmakers. 

6. Social Transformation 
Social, political, and economic transformation requires long term development efforts and 

collaboration between all sectors of the state including government, private, academic, nonprofit and 

international partners. However, the revival of the national library will play an integral role in 

supporting all sectors through the provision of educational materials and as a hub of cultural heritage. 

Somalis are mainly one ethnic group, but they are one of the most dispersed communities in the 

world. As such, Somalis experience cultural and linguistic differences both in the diaspora and in the 

country, which makes Somalis a diverse population. TNL will be a place that promotes diversity. It 

will provide access to world-class reading materials (paper and digital collections) mainly in Somali, 

English, Arabic, and Italian languages. There will also be an ―international section‖ within TNL, 

dedicated to collections in various languages including Turkish, which is emerging as a language of 

instruction in recent years as several schools opened in Mogadishu and the Turkish government has 

been awarding scholarships to many Somali students in colleges and universities in Turkey. In 

addition, as the global Diaspora community returns home, many will be coming back from countries 

where none of the four main languages are spoken. TNL will cater to their needs by availing limited 

literature in key, non-major languages.  

According to Gurin et al, (2002) "students who had the most experience with diversity during college 

would be more motivated and better able to participate in an increasingly heterogeneous democracy." 

This participation is mainly due to interaction with people of different backgrounds, accepting cultural 

differences, appreciating  their common values, and developing "integrative forces that incorporate 

differences in the pursuit of the broader common good" (Gurin et al., 2002). By bringing together 

diverse students, professional, business people, and general public from different educational 

background, disciplines and life experiences, TNL will be a hub for social interactions and civic 

engagement. 

By utilizing Somalia's poetic traits, talents and creativity in a positive way, social transformation 

through a culture of peace, diversity, political maturity and sustainable community will be achieved. 

Harnessing the creative potential and energy of young people will be instrumental to building a 

culture of peace – principles which are central to the social, economic and political development in 

Somalia. The renovation, restoration and reopening of TNL will play a significant role in peace 

building, stability, and professional development providing a safe place that nurtures and develops the 

mind of children, young adults, professionals, and the general public. The revival of this cultural 

space will be a great weapon against the spread of extremist ideologies as well as criminal activities, 

including terrorism and piracy.  
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a. National Reading Campaign 

 

Social transformation requires changing the minds of people. In order to make TNL a center for social 

interaction and knowledge dissemination, TNL will conduct ‗Get Somalia Reading‘ Campaign: 

―Read! Think! Build!‖ to instill civic education and create a culture of reading, learning and research 

in Somalia that encourages engagement with the literature world. 

    

In Mogadishu and across the country, universities open up in higher rates than ever before, non-

governmental organizations actively engaged in literacy activities and the government announcing an 

ambitious program to get One Million kids into primary education by 2015. It is through this spirit 

that the "Get Somalia Reading" campaign was born. The core objective of this national campaign is to 

instill in the Somali people a sense of national pride, civic education and mental development through 

the art of reading. It will also plays a crucial role in social, political and economic development.  

 

A campaign of reading could assist the nation to transit from imprisonment of conflict to 

enlightenment. The "Get Somalia Reading" campaign aims to get every sector of society involved and 

it aims to do this through various activities including:  

 

1. Live reading sessions: well-known Somali authors and emerging writers read sections of their 

books live on TV for a mass audience;  

2. Share Your Read: Ask the people to share their latest read by uploading a short video on 

YouTube, campaign website, and TVs to promote reading;  

3. Read My Story: An annual competition held for Somali youth globally to reward authorship. 

Somali youth are very creative and have plenty of stories to tell. TNL aims to provide them 

with a platform through which they can tell their own stories to the world;  

4. Read Ambassadors: To get known figures, both Somalis and non-Somalis, such as political 

leaders, ambassadors, business, media, religious, music and sports personalities to endorse the 

campaign and act as role-models by providing short videos on why they support the 

campaign, what types of books they personally like reading and how reading has assisted 

them in achieving their success. These videos would be posted on website and shown TVs to 

promote the campaign.  

7. Political Transformation 
Somalia's political history reveals a democratic nation in the 1960s, which then transitioned to 21 

years of dictatorship, to total collapse of state, to transitional governments and to the current Federal 

Government that is in the process of establishing federal states. The political impetus of the Somali 

cognitively active class, including academics and public intellectuals from a broad social and political 

spectrum, by and large, have been involved in a paradigm that focus on the social and political ills of 

daily events, and the incompetence of those in charge. More importantly, a political culture of 

destruction and opting a change of leadership has transgressed in the last two and half decades, but 

much hasn't been done on how to remedy the current mistakes and how to prevent this from 

happening again. Thus, there is a need to transform the Somali political model into a culture of 

political maturity and stability through knowledge dissemination.  

A diverse knowledge that is based on scholarly work, research and inquiry will enrich the political 

culture. Somalis are active and interested in discussing politics and libraries could take a pivotal role 

in transforming a culture of ―Fadhi ku dirir‖ (armchair politics) into a political debates based on book 
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reading/book clubs, transforming public policy, civic engagement and working towards the common 

good. These various resources will enrich the minds of community and national leaders to adopt a 

culture of tolerance and to respect different opinions rather than conflict-based political culture.  

8. Economic Transformation 
Somalia is recovering from a protracted conflict. Mogadishu, the epicenter of the devastating wars, is 

now the mirror of that recovery with reconstruction activities taking place in every corner of the city. 

Nightlife, unthinkable just a year ago, is back as restaurants remain open late at night. Real estate is 

booming and rent prices have gone up sharply. Business vibrancy is slowly but steadily returning.  

 

Diaspora business entrepreneurs have started new businesses that were not known in Somalia before. 

However, these entrepreneurs don not have access to information for enhancing, managing and 

sustaining their businesses. TNL will provide materials that will help entrepreneurs on growing their 

businesses and connecting to international companies to take it to the next level. As well, business 

people and students in the field will have access to diverse materials on economic development 

including sectors that are the foundation for Somali's economic growth such as agriculture, livestock, 

fishery and oil and minerals.  

TNL aims to plant seeds of knowledge that would cultivate the minds of children, young adults, 

professionals and the public through acquired knowledge. In the cusp of building an educated, open 

minded and a more tolerant society, TNL will provide a variety of educational materials, learning 

programs, and cultural activities centered around reading, learning, artistic enclaves and preservation 

and transformation of oral poetic tradition - potentiality for resilience and recovery of the Somali state 

and society. 

9. The Role of IGAD 
The Intergovernmental Authority on Development (IGAD) member countries of Djibouti, Ethiopia, 

Somalia, Sudan, South Sudan, Uganda and Kenya have suffered from natural and manmade disasters 

including protracted political strife arising from local and national grievance, identity politics and 

regional inter-state rivalries coupled with draughts and floods. IGAD states can reverse these crisis by 

enhancing social, political and economic development and collaborating on peaceful coexistence and 

partnership on development efforts. IGAD countries can replicate successful educational and 

development projects and support each other's worthy causes.  

Many IGAD countries including Djibouti, Ethiopia, Uganda and Kenya are supporting Somalia 

militarily in peace keeping through the African Union Mission to Somalia (AMISOM). If IGAD 

countries can participate in the revival of The National Library through financial support or 

technical assistance, it would start a new paradigm, improve the perception of Somali citizens of these 

countries and build a new relationship based on a neighborly gesture of goodwill and interaction that 

will be part of Somalis today and next generations.  

10. Conclusion 
The preservation, protection and revival of cultural heritage is important mechanism for peace-

building and socio-economic, political and intellectual development. In post-conflict reconstruction, 

reinstating the heritage sector should be a priority. the revival of cultural heritage, especial attention 

should be given to Cultural Property whether it is immovable, movable, tangible or intangible cultural 
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heritage.  Resuscitating The National Library, recovering the national archives and history, and 

strengthening the Somali language and culture will give Somalis a great treasure to pass on to the next 

generation. Also, Somali youth who never experienced peaceful Somalia will have the opportunity to 

learn more about their history and culture.  

When reopened, TNL will be a dynamic cultural center for reading, learning, research, debate, 

discussion, and exploration which can play a vital role in the intellectual and human development as 

well as social innovation and transformation. Providing a variety of educational materials, learning 

programs, and cultural activities centered around learning, artistic enclaves and preservation and 

transformation of oral poetic tradition will be a mechanism to engage youth in education and positive 

skills development that will be synergetic to peace-building. 

IGAD countries have made great contributions in the security sector and political development in 

Somalia. However, if IGAD countries would include their supporting on the cultural heritage sector 

and education and social service programs, their impact would have been far reaching. Since no 

nation can prosper without its history, arts, culture, language, and literature in place, it is about time 

that IGAD countries start partnering in cultural exchanges, and supporting their neighboring countries 

like Somalia in the efforts to resuscitate cultural heritage centers like The National Library.  

References 

Ali Jimale Ahmed. (n.d.). The Somali Oral Tradition and the Role of Storytelling in Somalia.Queens  

 College and the Graduate Center of the City University of New York. For the Minnesota 

Humanities Center, retrieved from http://minnesotahumanities.org/ 

Resources/somalioraltradition.pdf. 

Awil Hashi, 2014. Developing a Model Corpus for Endangered Languages.   A Dissertation 

 Submitted to  the Faculty of Graduate Studies in Partial Fulfillment of the Requirements for 

 the Degree of  Doctor of Philosophy Graduate Programs in Education at University of 

 Calgary. Calgary, Alberta.  

Burton, R., 1856. First Footsteps in East Africa or, An Exploration of Harar. First published in 

 1856. Web edition published by The University of Adelaide Library South Australia's 

 eBooks@Adelaide.   Accessed from  

 https://ebooks.adelaide.edu.au/b/burton/richard/b97f/. 

Gurin, P.,  Dey, E. Hurtad0, S. &  Gurin, G. Diversity and Higher Education: Theory and Impact on  

 Educational Outcomes, 2002. Harvard Educational Review 72 (3),  Fall..   

Nettle, D., & Romaine, S., 2000. Vanishing voices: The extinction of the world‘s languages. Oxford, 

 UK: Oxford University Press. Ces langues, ces voix qui s‘effacent. Paris: Autrement, 2003. 

United Nations Educational, Scientific and Cultural Organization  (UNESCO). Convention 

 on the Meansof Prohibiting and Preventing the Illicit Import, Export and Transfer of  

 Ownership of Cultural Property. Paris, 14 November 1970. Retrieved from 

 http://portal.unesco.org/en/ev.phpURL_ID=13039&URL_DO=DO_TOPIC&URL_SECTION

 =201.html on  

United Nations Educational, Scientific and Cultural Organization  (UNESCO) 2003. 

 Convention for the Safeguarding of the Intangible Cultural Heritage.  17 October. 

 Paris. http://www.unesco.org/culture/ich/en/convention 

 

http://minnesotahumanities.org/
http://ebooks.adelaide.edu.au/
http://portal.unesco.org/en/ev.phpURL_ID=13039&URL_DO=DO_TOPIC&URL_SECTION
http://portal.unesco.org/en/ev.phpURL_ID=13039&URL_DO=DO_TOPIC&URL_SECTION
http://www.unesco.org/culture/ich/en/convention


 

 

Page | 289  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

PART FIVE 
FINANCE 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Page | 290  

 

 

  



 

 

Page | 291  

 

INCLUSIVE AND PRO-POOR FINANCIAL SYSTEM IN AFRICA: 

DOES ISLAMIC FINANCE DEVELOPMENT MATTER? 

Christian Lambert NGUENA 

 Abstract:  

 

Why is African financial system less developed in general and how can it impact the real 

economy? Is Islamic finance development instrumental for inclusive and pro-poor financial 

system in Africa in general and IGAD countries in particular? Does it matter in improvement of 

financial development impact on GDP per capita in particular? Are findings valid when we 

consider non-Muslim countries? This paper assesses the Ben Jedidia and Ben Ayed (2012) 

conclusions in the African context. Thus the intuition was to assess if Islamic finance development 

can be an alternative instrument in the way toward pro poor and inclusive financial system in 

Africa through improvement of financial development impact on GDP per capita. A TSLS-IV 

estimation technique is applied to undertake the analyses. In the analyses, while Islamic finance 

dimensions have been approximated by the gap between overall financial depth and traditional 

banking depth, the financial development dimension was captured by an indicator constructed 

with principal component analyses. The main finding is that Islamic finance development can be 

used as a powerful tool for pro poor and inclusive financial system in Africa regardless the fact 

that the country are Muslim or not. African / IGAD countries should therefore put emphasis on 

Islamic finance development for pro poor and inclusive financial system and thus pro poor 

economic growth, regardless of their religion affiliations. This paper has tested the Ben Jedidia 

and Ben Ayed (2012) hypotheses in the continent where concerns of less developed financial 

system, poverty and low economic development are most acute.  

 

Keywords: Financial deepening; Islamic finance; Traditional finance; Economic growth; Risk, 

profits and Losses sharing; Participative Financial intermediation.  

JEL Classification: G 20, O 11, Z 12. 

1. Introduction 
All over the world, several studies have underlined the relative importance of financial development 

in terms of economic growth impact (Roubini and Sala-i-Martin, 1992; King and Levine, 1993ab; 

Easterly, 1993; Pagano, 1993; Gertler and Rose, 1994; Levine, 1997; Beck et al., 2000; Khan and 

Senhadji, 2000; Thiel, 2001; Wachtel, 2001; Christopoulos and Tsionas, 2004; Levine, 2004; 

Auerbach and Saddiki, 2004; Deisting et al. 2012; Lansana, 2012; Nguena and Tsafack, 2014a). 

However in Africa, there is the presence of a relative vulnerable and less developed financial sector 

(Nguena and Tsafack, 2014b); a low economic growth and a very high poverty (Demery & Squire, 

1996; Hyden, 2007; Saha, 2008). Even if the need to implement pro-poor and pro-growth policy is 

therefore important in such context (Nguena, 2013), the research of an alternative to support the 

inclusiveness and/or pro-poor financial system in Africa must been the main focus.  

 

A number of stylized facts observed worldwide suggest that Islamic finance is on the right track to 

foster inclusive and pro poor financial sector development and stability through deepening financial 

system impact on economic growth (Ben Jedidia and Ben Ayed, 2012). They also outperformed 

conventional financial institutions, including during periods of financial turmoil. As widely argued by 

scholars and practitioners, the Islamic finance industry has weathered the financial crisis relatively 
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better than the conventional financial market positioning itself as a potential stabilizer of the global 

financial system [Hasan & Dridi (2010), Aziz Zeti (2009), Chapra (2008), Siddiqi (2008)]. 

Additionally Islamic finance can be use as an alternative to broaden and support International 

Financial Institution (IFI) and states finance source (Karim, 2012).  

 

Nevertheless, despite its impressive expansion and performance, several remaining issues and 

challenges need to be addressed for the Islamic finance industry to fully meet its promises particularly 

in IGAD
102

1 countries. For instance, there is still significant skepticism as to whether Islamic finance 

has a captive market in the Muslim population. In addition, Islamic finance products and services are 

often accused of mimicking those of the conventional financial system, while some criticisms 

consider the Islamic financial system as window dressing.  

 

Islamic banks constitute the core of Islamic financial sphere, head the savings investment process and 

thereby the economic growth process
103

 Islamic banks are invited to respect many principles such as: 

―Riba‖ prohibition, Interdiction of speculation and ―gharar‖, Interdiction of investment in illicit 

sector, Profits and Losses Sharing (PLS) principle and Asset Backing principle. So, Islamic banks are 

different from conventional ones in both assets and liabilities sides. The Main Islamic bank‟s 

financing characteristics are Musharaka and Mudaraba
104

. Investment accounts
105

 constitute the 

Islamic bank deposits particularity. Then, compared to conventional financial intermediation, the 

specific Islamic intermediation is participative financial intermediation: Mudharaba and Musharaka 

financing using funds of ―investment accounts‖. So, within this description framework, we can 

highlight the potential extent to which this distinctive financial intermediation (which is participative) 

can promote economic growth in the world in general and in Africa in particular.  

 

The objective of this research paper is therefore to contribute the debate and help clarify those issues 

by shedding light on the essence of Islamic finance market, its relevance, performance and potential 

benefits and challenges for Africa in terms of inclusive and pro poor financial system development by 

empirically demonstrating it. This objective is critical for thinking about the potential economic 

implications of developing Islamic finance in IGAD member countries. By using an empirical 

econometric model we are going to test the indirect effect of Islamic finance on the impact of 

financial deepening on economic growth in Africa with instrumental variable methodology. This will 

permit us to check if Islamic finance can be used as an instrument to foster the impact of financial 

deepening on economic growth. For relative homogeneity purpose we are going to consider some sub 

Saharan African and Maghreb countries as a sample.  

 

                                                           
102 IGAD: Inter-Governmental Authority for Government. Countries: Djibouti, Eritrea, Ethiopia, Kenya, Somalia, Sudan, Uganda. 
103 Islamic finance includes an increasingly range of institutions such as commercial banks, investment 
banks, takafuls, investment companies, all respecting Islamic religion. But, islamic commercial banks 
dominate the market of financial Islamic assets with 73% while takuful, sukuks issues represent 
respectively 1% and 11% (IFSL estimated based on The Banker, Ernst & Young at end 2008). 
104 Musharaka is equity participation (active participation) of islamic bank in the capital of a firm. 
Mudaraba is a passive participation where Islamic bank is an investor that provides the capital full amount 
while the client is responsible of business management. Profits are shared in agreed portion but potential 
losses are supported by the islamic bank only except in case of manager negligence. However, Islamic 
banks offer other particular financing such as Zakat financing and commercial financing based on Salam 
and Istisn‟ a. 
105  The Banks act as managers of these deposits and allow them to finance project.  
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This paper firstly, contributes to existing literature by examining the concerns highlighted in the first 

paragraph of this introduction. Secondly, the use of much recent data (2002-2011) provides more 

updated policy implications. Thirdly, the focus on Africa where financial development and pro poor 

and inclusive economic growth debates are most intense (Nguena and Tsafack, 2014a), helps elicit 

some glaring issues on structural adjustment policies (financial liberalization for the most part) 

imposed by the International Monetary Fund (IMF) and World Bank (WB) in a bid to improve human 

development.  

 

The paper is organized as follows. Section 2 provides a literature review on the role of Islamic finance 

development for pro poor and inclusive financial system. Section 3.0 will provides an empirical 

investigation, directly and indirectly testing if Islamic finance can be instrumentalised for a higher 

financial depth impact on pro poor economic development in Africa (Both Muslim and non-Muslim 

countries in one part and only Muslim countries in other part). Section 4.0 will present the results and 

interpretations; Section 5.0 will present the results discussion and section 6.0 will provide conclusion, 

policy recommendation, caveats and perspectives.   

2. Can Islamic finance development improve inclusive and pro-

poor aspect of financial system in Africa? A brief literature 

review.  
 

There are several positions, both empirical and theoretical, stating about the positive and/or negative 

role of Islamic finance development for a pro-poor and inclusive financial system and thus pro-poor 

economic growth. Ben Jedidia and Ben Ayed (2012), by checking the extent to which islamic 

participative financial intermediation can enhance economic growth, arrived at the conclusion that 

participative intermediation is effective and competitive in the growth and development agenda since 

besides sharing risk, management stimulates financial transactions and helps promote technological 

innovation. However, according to them, many difficulties at both macroeconomic and 

microeconomic levels are likely to hinder their contributions to economic development and need to be 

overcome by enhancing the relationships between islamic banks-sukuk markets and establishing 

suitable policy reforms. These theoretical findings are at the base of our hypothesis and have been 

undertaken by several authors empirically. However most or all of these works have not been applied 

in the context of Africa.  

 

According to Johnson (2013), who highlighted, firstly, that Islamic banking is currently one of the 

fastest growing segments of the financial market industry, operating in over 75 countries through 300 

institutions. Secondly, by empirically analyzing the economic growth determinative power of Islamic 

banks, he confirmed past research for which Muslim prevalence in a population is found to be the 

most significant determinant of the diffusion of Islamic banks. His research results also showed that 

Islamic banks are not significantly correlated with economic growth, and, especially after accounting 

for the intensity of Islamic banking, this effect became much less statistically significant, suggesting 

that some of the effect of convergence may operate through the propensity to adopt Islamic banking.  

  

Aksak and Asutay (2011) show that developments in the Islamic finance industry in the last two 

decades have significant impact on both economies of Muslim geography and global financial 

markets. These developments, starting from the introduction of Islamic Finance indices in 

conventional financial markets in the equity side of these capital markets, followed by financial 
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innovations, such as seminal sukūk issuances captured the attention of the global financial system. 

According to him, this continuous growth potentially has had two main influences in the global 

financial system: Firstly, the development of Islamic finance has added new and novel veins 

supporting the global financial markets, increasing the potential pool supporting the system; and, 

secondly, investors and entrepreneurs with solid business ideas and innovations, but also with the 

moral and ethical concerns have gained an opportunity to provide and maintain a financing resource 

for their businesses. This inevitably suggests additional support for the real economies which also 

indicate that there is still a much higher potential to develop into Islamic finance. 

  

Al Hallaq (2006) shows that Islamic banks development have had mixed success in Jorda, Indeed, 

according to him, ―the existence of Islamic banks has proven to be for the benefit of the entire 

economy‖.  

Some other authors have highlighted the role of participative financial intermediation in promoting 

economic growth. According to them in an ideal Islamic world, contracts are free from gharar, 

opportunism, asymmetric information. So, financial markets can ensure direct optimal financial 

contracts excluding financial intermediation. However, in Islamic countries, financial markets are 

―underdeveloped‖ despite the recent development of sukuks (Abdmoulah, 2010). Henceforth, their 

capacity to drain funds is limited compared to that of Islamic banks. Islamic countries lack a 

performing accountancy system and also the domestic character of firms. According to Rajan and 

Zingales (1998), legal system problems conduct to favour banking financing rather than market 

financing. Then, Islamic banks present comparative advantage on Islamic markets.  

 

Some other authors have also highlighted the potential reduction of informational and transaction 

costs and efficiency of saving-investment process within the experimentation of Islamic finance. 

Islamic banks provide a more important signal of information than the short-run financing (Ben 

Jedidia, 2010) and permit to reinforce the confidence in firms financed by banks; Moreover, 

participative intermediation constitutes a source of important information related to the situation of 

firms. Also, the integration of business world helps Islamic banks to provide a better collection of 

information at lower costs. This bank produces more accurate information about firms notably due to 

―the imperative of good evaluation‖ since the choice of projects influences not only bank‟s return but 

also those of its depositors-investors. Unlike ―credit scoring‖ subject to an important standardization, 

Islamic financing always requires complex and specific evaluations for each case. So, participative 

financial intermediation guarantees an efficient process of saving-investment that stimulates economic 

development and generates productive economic activity. Furqani and Mulyany (2009) conclude on a 

bidirectional relation between Islamic banking development and investment: an increase of Islamic 

bank financing ―stimulates an entrepreneurial response in the productive sectors‖ and leads to more 

investments.  

 

Islamic financial system can play a vital role in the development of Islamic countries thanks to the 

further saving mobilizing outside the conventional interest system (Iqbal, 1997). It is really adapted to 

―growth-enhancing functions‖ (Habib, 2005). Social justice and particularly the elimination of 

extreme poverty are among priority areas of islamic financing strategies (Khan and Khan, 2010). 

  

However, as noted by Marvakis (2009), many authors suggest that islamic laws aren‟t able to 

stimulate economic development. Since 1965, Weber considered that Islamic values constitute an 

obstacle to development. Moreover, according to Kjetil (1998), the pragmatic and fruitful 

development strategy leads to a limited integration of this finance in traditional and rural sector only. 

Based on popular and limited financial instruments, the Islamic financial system may be weaker in 
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delivering the needed financial services of growth as the monitoring of managers and risk reduction 

(Honohan, 2001). As a sample, the pure Islamic financial system in Sudan doesn‟t contribute to 

economic growth, it also fails to mobilize resources for investment (Al-Jarhi and Hussein, 2002).  

 

While this past literature has established ambiguously that the development of financial institutions as 

a determinant of economic growth (Nguena and Tsafack, 2014b), empirical research on the 

correlation of the diffusion of Islamic banking with economic growth, in Africa especially, is limited. 

This is the main justification of this paper since the paper would have some value added to the 

literature. Within this framework, we intend now to proceed with the empirical analyses. 

3. Data, model and methodology  

3.1. Data and model  
We examine a sample of 33 countries from African Development Indicators (ADI) of the World Bank 

(WB) including 28 African non-Muslim countries (including IGAD region countries) and 5 North 

African Muslim countries
106

. Owing to constraints in data availability and in a bid to obtain more 

updated policy implications, the data-set spans from 2002-2011. Details of summary statistics 

(Appendix 1) and presentation of the selected African countries (Appendix 2) are in the appendices. 

In the selection of variables, while the Islamic finance dimensions have been approximated by the gap 

between M3 and Credit from banking and financial system, the financial development dimension was 

captured by an indicator constructed with Principal Component Analyses (PCA).  

3.2. Formulation of financial deepening indicator for all the 33 African 

countries:  
The purpose behind the construction of a composite indicator is the ambition to have an accurate 

quantification that brings the maximum of possible information on the economy concerned. For this 

purpose, several techniques exist for the construction of an indicator such as data analysis, quadratic 

analysis and weighed mean method. Like Gries et al. (2011), we are going to use the technique of 

principal component analysis, which is the most popular for the construction of the composite index 

of financial deepening. This is a widespread technique and more used in the multivariate analysis. 

Moreover, this methodology is one of the oldest in multivariate statistical analysis initially introduced 

by Pearson (1901) and Hotelling (1933).  

 

Three indicators were selected, which made possible it to use data on the 26 countries of Sub-Saharan 

Africa and the 5 Maghreb countries. Further financial markets deepening aspect has been neglected 

since the sub-region financial market is still in its infancy and there is a lack of statistical data. 

  

The first financial indicator measures the amount of credit involved in the private sector relative to the 

size of the economy. Specifically, the variable domestic credit to the private sector measures all 

private resources used to finance the private sector divided by GDP. The second indicator, "Bank 

Credit" is closely related to the first one but specifically takes into account the ratio of domestic credit 

provided by the banking sector relative to GDP. The third indicator used in the construction of the 

financial index measures the overall size of financial intermediation or financial depth. In fact, these 

                                                           
106 For the need of analyses and taking care of context homogeneity, we have considered only North 
Countries as Islamic countries namely: Morocco, Algeria, Tunisia, Egypt and Libya. 
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variables are sensitive to the size, diversification and efficiency of financial intermediation and thus of 

financial deepening.  

 

The results of the factor analysis show that the first axes explains 81.15% of the total variance of the 

sample during the period, which fully justifies the extraction and use of this single component for the 

construction of our index. Indeed this axis corresponds to an eigenvalue greater than 1 as a condition 

of the choice of a single component with reference to Kaiser (1974) and Jolliffe (2002) analyses.  

 

Endogenous variable  

The dependent variables are the ―GDP per capita growth‖ (PIBPT), an indicator used to capture the 

level of pro poor economic development in Africa which is consistent with the literature for pro poor 

economic development analyses.  

 

 Exogenous variable  

The endogenous-explaining (exogenous) variable is the index of financial deepening (APFIN) 

previously constructed with the Principal Component Analyses.  

 

 Instrumental variables  

Borrowing from Lalountas et al. (2011) the instrumental variables in linear estimations include 

indicators of Islamic finance (ISFIN) previously constructed (in levels and first differences). 

  

Control variables  

For the first stage estimation, we have retained the following variables usually presented as a potential 

determinant of financial deepening (Nguena, 2013): Interest rate (TXINT); Savings rate (TXEP); 

Population density (DENS); Real exchange rate (TXCHA); Reserves (RES).  

 

For the second stage estimation, we have considered another control variable usually presented in the 

estimation of economic growth equation by several authors such as:  

- LNINF: The logarithm of the simple index of inflation. It takes into account the aspect of monetary 

policy credibility.  

- LNTXENOPT: The logarithm of the growth rate of per capita nominal balances;  

- LNOUV: The logarithm of the coefficient of trade openness is reflected by the ratio (Exports + 

Imports) / GDP;  

- LNKAOPEN: The logarithm of financial liberalization;  

- LNTXINV: This is the logarithm of the ratio (gross fixed capital formation + changes in inventories) 

/ GDP;  

- LNCAPHUM: This is the logarithm of the total level of primary enrollment. In the current analysis 

of economic growth, the human factor plays a major role and the theory of endogenous growth now 

tends to measure all indicators that reflect the level of development of the human factor in each 

society. The constraint of data availability leads us to consider only the total public expenditure on 

education (as a percentage of GDP). 

3.3. Methodology  
The main conclusion of the previous sections on conceptual framework and literature review allows 

the following assumption:  

Firstly, there is a direct link between financial deepening and Islamic finance development in one 

hand and between financial deepening and poverty in other hand; secondly, there is an indirect link 
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between external Islamic finance development and poverty through financial deepening channel. The 

situation can been illustrate as follow:  

 

 

 

 

 

 

 

Thirdly, there are some exogenous variables directly related to financial depth and not explaining 

directly poverty such as real exchange rate, inflation rate, financial openness…etc. Therefore if we 

estimate one poverty equation with financial deepening and Islamic finance development at the same 

time, our result would be biased since even if there is a higher correlation between our potential 

instrumental variable (capital flight) and problem variable (poverty), the error tem will be 

uncorrelated with the problem variable. Additionally, if we consider both Islamic finance 

development and financial deepening in the same equation, there is a potential problem of auto-

correlation.  

 

Taking into consideration the above assumption and in line with Lalountas et al. (2011) we use Two-

Stage Least Squares (TSLS) as estimation approach which more appropriate to this case. Indeed as 

explained above, estimation with OLS technic may have a problem of endogeneity bias because the 

financial deepening variable is likely to be endogenous that is it is explained by other variables which 

cannot directly explain our problem variable. Even by increasing the sample size, the OLS estimator 

will remains inconsistent. Therefore the use of instrumental variable to estimate our equations is 

justified. The TSLS is a one by one estimation of simultaneous equation model. It practically consists 

to regress               on the first stage control variables and run the regression of our problem 

variable             , by replacing             by the estimation result of the first stage        ̂    .  

 

We adopt the following steps in this approach. Firstly, we justify the choice of the estimation 

technique (TSLS over OLS) with the Hausman test for endogeneity. Secondly, we demonstrate that 

instrumental variable (Islamic finance indicator) is exogenous to the endogenous components of the 

economic growth channel, conditional on other covariates (control variables). Lastly we investigate 

the validity of the Islamic finance development instrument with the Sargan-OIR (Over Identifying 

Restrictions test).  

First-stage regression:  

                                            ………………………………….. (1)  

Second-stage regression:  

                                           μ ……………………………….. (2)  

 

The independent control variables are represented by X in the two equations. In Eq. (1) and Eq. (2),   

and μ respectively denote the disturbance terms. The Islamic finance index (ISFIN) represents the 

instrument. APFIN stands for financial deepening while PIBPT entails the level of per capita GDP.  

For robustness purposes, the empirical analysis will estimates with and without HAC 

(Heteroscedasticity and Autocorrelation Consistent) standard errors. However we are going to present 

and interpret only the result of the analyses with HAC.  

Islamic 

Finance 

Financial 

Path 

Poverty 
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4. Result and Interpretation  
This section addresses the ability of the exogenous components of Islamic finance to account for 

differences in the GDP per capita; the ability of the Islamic finance instrument to explain variations in 

the endogenous components of financial deepening and the possibility of the Islamic finance 

instrument to account for the GDP per capita beyond financial deepening channels. To make these 

assessments, we use the panel TSLS-IV estimation method with financial and trade liberalization 

measures as instrumental variables. The Tables below present the results of our estimation.  

4.1. Financial deepening and Islamic finance  
Table 1 below assesses the validity of the Islamic finance instrument in explaining cross-country 

differences in financial deepening.  

 

Table 1: Financial deepening and Islamic finance instruments 

Financial deepening Index (APFIN) 

    AC    AMC  

Constant  0.677  11.27***  

ISFIN  0.410***  0.120**  

TXINT  -1.849*  -11.3  

TXEP  -0.076  0.002  

DENS  0.288***  0.13***  

TXCHA  0.003  0.109  

RESERV  0.403  0.344  

Adjusted R²  0.346  0.903  

Fisher  6.899***  62.68***  

*,**,***: Significance levels of 10%, 5% and 1% respectively. AC: African Countries. AMC: African 

Muslim Countries. Explanatory variables are: Islamic finance development index (ISFIN); Interest 

rate (TXINT); Savings rate (TXEP); Population density (DENS); Real exchange rate (TXCHA); 

Banking reserves (RESERV).  

Source: Author‟s calculation 

Clearly, it could be observed that distinguishing African countries by implementing Islamic finance 

help explain cross-country differences in financial deepening. Based on the Fisher-test, the 

instruments taken together enter significantly in all regressions at the 1% significance level for the 

most part. It is worth noting this is the first stage of the IV estimation approach where-by Islamic 

finance instruments must be exogenous to the endogenous components of financial deepening and 

second-stage regression control variables, conditional on other covariates (first-stage control 

variables). Most of the coefficients are significant with the right signs and the following could be 

established.  

 

(1) Islamic finance improves financial deepening level both in Africa globally and in African Muslim 

countries. These findings are consistent with recent African literature. The positive effect of Islamic 

finance on financial deepening could be elucidated by the participative intermediation and therefore 

the cheapest cost of the credit and the inclusiveness of the financial system it implies.  

 

(2) Interest rate has a negative effect on financial deepening for all African countries but there is no 

significant impact when we consider only African Muslim countries. This is consistent with the 

theoretical point of view that low level of interest rate implies a modification of portfolio by 

increasing the demand of other asset and therefore financial deepening.  



 

 

Page | 299  

 

(3) Density is good for financial deepening; (4) The other variables do not have a significant impact 

on the dependant variable.  

Given the validity of joint significance (Fisher test) in estimated coefficients, we proceed with the 

second-stage of the TSLS approach.  

4.2. GDP per capita, financial deepening and Islamic finance  
Tables 2 bellow investigates two main issues: (1) the ability of the financial deepening channel to 

explain changes in the GDP per capita and; (2) the possibility of the Islamic finance instrumental 

variables explaining changes in the GDP per capita beyond the financial deepening channel. Whereas 

we address the first issue by investigating the significance of estimated coefficients, the second is 

assessed by the Sargan-OIR test for instrument validity. The null hypothesis of the Sargan test is the 

view that the instruments account for GDP per capita dynamics only through the financial deepening 

channel. Thus a rejection of the null hypothesis is the rejection of the view that the instruments 

explain GDP per capita dynamics through no other mechanisms than financial deepening channels. 

The Hausman-test for endogeneity precedes every TSLS-IV regression and thus justifies the choice of 

the estimation approach. The null hypothesis of this test is the stance that OLS estimates are 

consistent and efficient. Thus a rejection of the null hypothesis points to the concern of reverse 

causality (endogeneity) and hence lends credit to the TSLS-IV estimation approach. Else, we model 

by OLS under strict exogeneity in the financial deepening channel. 

 

Table 2 presents second-stage results with HAC. As concerns the first issue, based on results 

presented below, the following could be established:  

(1) Financial deepening improves the level of GDP per capita when instrumental Islamic finance 

variables are linear.  

(2) Also financial deepening increases GDP per capita even when we consider only African Muslim 

countries.  

(3) Control variables are not all significant. However we can notice the negative impact of inflation on 

one hand and positive impact of nominal cash flow per capita, commercial openness (only for African 

Muslim countries) and investment on GDP per capita.  
 

Table 2: IV regressions with HAC GDP per capita (PIBPT) 

AC  AMC  

Constant  0.024  4.56***  

APFIN  0.355***  0.612***  

INF  -2.849*  -0.32  

TXENOPT  0.044**  0.027***  

OUV  0.209  0.755**  

KAOPEN  -0.114  0.204  

TXINV  1.022**  0.499*  

Hausman  8.550**  9.596***  

(0.013)  (0.008)  

Sargan-OIR  2.297  2.303  

(0.513)  (0.316)  

Adjusted R²  0.127  0.406  

Fisher  5.447***  74.26***  

Instruments  1st Set  2nd Set  

First Set of Instruments  Constant, ISFIN, d_ISFIN , d_APFIN  

Second Set of Instruments  Constant, ISFIN, d_ISFIN.  
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*,**,***: significance levels of 10%, 5% and 1% respectively. HAC: Heteroscedasticity and 

Autocorrelation Consistent. AC: African Countries. AMC: African Muslim Countries. Explanatory 

variables are: Financial deepening index (APFIN); Inflation rate (INF); Nominal cash balance per 

capita rate (TXENOPT); Commercial oppeness (OUV); Financial oppeness (KAOPEN); Investment 

rate (TXINV).  

Source: Author calculation. 

5. Result discussion and policy implication  
Before delving into the discussion of results, it is vital to highlight the hypotheses motivating this 

paper. Ben Jedidia and Ben Ayed (2012) by checking the extent to which islamic participative 

financial intermediation can enhance economic growth arrived at the conclusion that participative 

intermediation is effective and competitive in the growth and development agenda since besides 

sharing risk, management stimulates financial transactions and helps promote technological 

innovation. However according to them, many difficulties at both macroeconomic and microeconomic 

levels are likely to hinder their contributions to economic development and need to be overcome by 

enhancing the relationships between Islamic banks-sukuk markets and establishing suitable policy 

reforms. These theoretical findings at the base of our hypothesis have been undertaken by several 

authors empirically. However most or all of these works have not been applied in the context of 

Africa.  

 

We have tested these hypotheses in Africa (separately for Muslim countries and all African countries) 

from different methodological and contextual standpoints. In the analysis, the economic and social 

dimensions of inclusive and pro poor financial system have been reflected in financial deepening. For 

clarity in elucidations, we shall dissect the hypotheses in the light of our empirical results based on 

our two samples.  

 

Hypothesis 1: Islamic finance is a powerful tool in GDP per capita improvement in Africa.  

Our analysis demonstrates that Islamic finance instrumented on financial deepening mitigates 

(ameliorates) GDP per capita in Africa. In plainer terms, Islamic finance can be used as an 

instrumental tool for the improvement of GDP per capita through financial deepening. As a policy 

implication, there is need for Islamic finance development to go hand in glove before such an 

achievement could be discounted. This positive outcome could emanate from the specificity of 

participative intermediation. Therefore this finding broadly confirms the theoretical underpinning 

from Ben Jedidia and Ben Ayed (2012). 

 

Hypothesis 2: Islamic finance is a powerful tool in GDP per capita improvement in African Muslim 

countries.  

Indeed Islamic finance is also an important tool in the improvement of GDP per capita in African 

Muslim countries. This result confirms also the theoretical conclusion of Ben Jedidia and Ben Ayed 

(2012).  

6. Conclusion, recommendations and limitation of study  

6.1. Conclusion  
A number of stylized facts observed worldwide suggest that Islamic finance is on the right track to 

foster inclusive and pro poor financial sector development and stability through deepening financial 
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system impact on economic growth (Ben Jedidia and Ben Ayed, 2012). They also outperformed 

conventional financial institutions, including during periods of financial turmoil. As widely argued by 

scholars and practitioners, the Islamic finance industry has weathered the financial crisis relatively 

better than the conventional financial market positioning itself as a potential stabilizer of the global 

financial system (Hasan & Dridi (2010), Chapra (2008), Siddiqi (2008), Aziz Zeti (2009).  

 

Over the past decades in Africa in general and IGAD region in particular, the issue and search for 

strategies of poverty reduction through GDP per capita improvement based on a pro poor and 

inclusive financial system have grown in importance as a topic of public debate and a major criterion 

by which the civil society evaluates public authorities. This increased attention is motivated by the 

realization among international development experts that development requires above all good and 

new practices. As we have argued at the beginning of this work, in the IGAD sub region as in African 

continent in general we can notice an underdeveloped and less inclusive financial system as general 

characteristics along with generally bad performance in terms of poverty reduction and wealth 

creation and distribution. Considering the specifities of Islamic finance characteristics and it‟s relative 

success in solving or contribute to reduce previous problem in the area it is implemented, IGAD 

countries could find a way to undertake this specific financial system as an instrument to foster the 

impact of financial deepening on the real economy (poverty reduction through more inclusive 

financial system).  

 

Our empirical analyses have permitted to highlight the potential of Islamic finance to foster financial 

deepening impact on GDP per capita in Africa irrespective of the fact that the countries are Muslim or 

not. This finding is going in the same view with some other research output on the same issue. Indeed 

some other author have highlighted the potential reduction of informational and transaction costs and 

efficiency of saving-investment process within the experimentation of Islamic finance in other 

context. According to them Islamic banks can provide a more important signal of information than the 

short-run financing (Ben Jedidia, 2010) and permit to reinforce the confidence in firms financed by 

banks; Moreover, participative intermediation specifically correlated to the Islamic finance constitutes 

a source of important information related to the situation of firms. Also, the integration of business 

world helps Islamic banks to provide a better collection of information at lower costs than the 

conventional banks; This bank produces more accurate information about firms notably due to ―the 

imperative of good evaluation‖ since the choice of projects usually influences not only bank‟s return 

but also those of its depositors-investors. Indeed unlike ―credit scoring‖ subject to an important 

standardization, Islamic financing always requires complex and specific evaluations for each case. So, 

participative financial intermediation guarantees an efficient process of saving-investment that 

stimulates economic development and generates productive economic activity. Furqani and Mulyany 

(2009) concluded also to a bidirectional relation between Islamic banking development and 

investment: an increase of Islamic bank financing ―stimulates an entrepreneurial response in the 

productive sectors‖ and leads to more investments. We can take these explanations as the reason why 

Islamic finance implemented in Africa including IGAD countries could have a success since it can 

permit to solve some problem better than the traditional financial system. As a conclusion and base on 

our empirical research results, we can therefore argue that Islamic finance development can be used in 

IGAD region countries as a good instrument for a more inclusive and pro-poor financial system.  

 

6.2. Recommendation  
Base to the above conclusion and our previous result interpretation, we can recommend to African 

state in general and IGAD countries in particular irrespectively to their religion, to permit and/or 
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develop Islamic finance in their countries. The government can for example implement a proactive 

policy in order to encourage the development of this specific type of finance. For African state 

without any initiative of Islamic finance until now, we recommend to their government to concretely 

create themselves some Islamic banking and finance institutions to encourage the private sector to 

follow them; for the others we recommend to the government to encourage, regulate and formalize 

this type of activity.  

 

6.3. Limitation of the study  
An important limitation to take into account is that studies of this kind depend to a great extent on the 

integrity of the proxy for Islamic finance obtained from perception-based measures. Thus omitted 

variables may substantially influence perceptions on GDP per capita growth and consequently bias the 

link between Islamic finance instruments, the financial deepening indicator and GDP per capita 

measures. However, to the best of our knowledge there are no better measurements of Islamic finance 

applied to the African context than those based on data from African Development Indicators of the 

World Bank. Also, the application of an estimation approach that accounts for endogeneity addresses 

the concerns of omitted variables and bias in the perception based measures.  
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Appendices  

Appendix 1: Summary Statistics  

     Variables   Observation  

Dependent Variables  GDP per capita (PIBPT)  225  

Independent Variables  Financial deepening (APFIN)  270  

 

First-Stage Control  Interest rate (TXINT)  269  

    Saving rate (TXEP)   270  

    Density (DENS)   237  

    Exchange rate (TXCHA)   270  

    Reserves (RESERV)   270  

 

Second-Stage Control  Inflation rate (INF)   270  

              Nominal cash balance per capita rate (TXENOPT)  

              Commercial oppeness (OUV)  

    Financial oppeness (KAOPEN)  

    Investment rate (TXINV)  

 270  

 270  

 270  

 270  
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Country quality   African countries (AC)        

    African muslim countries (AMC)  

 

Appendix 2: Presentation of Countries 

Category  Countries  Num.  

African countries (non muslim)  Benin, Burkina Faso, Burundi, Central 

African Republic, Chad, Congo 

Republic, Congo Democratic Republic, 

Djibouti, Ethiopia, Ghana, Kenya, 

Liberia, Mali, Mauritius, Mozambique, 

Rwanda, Togo, Uganda, Zambia, 

Botswana, Cameroon, Ivory Coast, 

Lesotho, Senegal, Sudan, Swaziland, 

Somalia, Eritrea.  

28  

African muslim countries  Egypt, Morocco, Tunisia, Libya, 

Algeria  

05  

Num.= Number of countries.  
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Abstract 

The objective of this paper is to assess whether the Ethiopian Birr is overvalued? If so to what 

extent? And what are the policy options, if any, that should be followed under such 

circumstances? To do this an annual data from 1984 to 2013 is gathered and an Autoregressive 

Distributed Lag (ARDL) model is estimated in the context of bounds testing. Appropriate data 

diagnostics pre-and-post estimation tests are conducted to ensure result robustness, validation 

and tracking performance of results. The estimated model shows that the Ethiopian Birr is slightly 

overvalued as indicated by the spread between the nominal and the parallel exchange rates but 

importantly between the actual and the estimated (equilibrium) real exchange rates. The 

magnitude of the overvaluation is marginal (except the year when the domestic inflation was at its 

peak). 

 

The most sober policy conclusion we reached is that devaluing the currency at the moment seems 

neither necessary nor useful as it is unlikely to improve the internal and external (trade) position 

balances of the country .This conclusion is based on the following factors: First, the spread 

between the actual  and the equilibrium exchange rates is minimal; second, our calculation shows 

that the response of Ethiopian exports and imports to a change in exchange rate is very low or 

inelastic (low response); and, third, a minor spread does not necessarily call for a devaluation to 

improve internal and external balance in economies like that of Ethiopia; and fourth given the 

pervasive information asymmetries, the net benefit of fine-tuning the exchange rate to correct 

minor spread is uncertain in economies that are in transition. 

1. Introduction 
This study is motivated by the recent IMF and World Bank initiated suggestion to devalue the 

Ethiopian Birr and the interest it generated at times in controversial blogs. It is important that 

any misalignment is corrected in time and effectively. But if the spread between the actual and 

the equilibrium real exchange rate is insignificant, a floating peg should be able to correct it. It 

is, therefore, important to assess the extent of such misalignment, if any, before it either 

generates unnecessary anxiety or an actual distortion that affects potential and actual actors in 

the economy. In that regard, this study attempts to employ recent approach to assess whether 

the Birr is really overvalued, the degree of the misalignment, if any, and if so what policy 

action to take to correct the misalignment thereby improve and maintain internal and external 

balance of the macro-economy. 

IMF‘s released statement (IMF Website, October 2014) stated that the ―Directors encouraged 

the authorities to improve export competitiveness by reducing overvaluation of the real 

effective exchange rate through enhanced exchange rate flexibility. A more market-based 

exchange rate would also facilitate the accumulation of foreign exchange reserves, as a buffer 
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against external shocks.‖ This suggestion is consistent with basic exchange rate principles. It is, 

therefore, imperative that countries assess whether the behavior of the attendant exchange rate 

is consistent with macroeconomic fundamentals. The pertinent question is, is the spread too 

large to be corrected in the context of a floating peg? And is the elasticity of trade large enough 

to warrant devaluation for a minor misalignment so that all he goals noted could be achieved? 

The objective of this paper is to address these questions. 

The exchange rate is simply the price of a given currency in terms of another currency. A 

national currency is therefore simply the price of what a country exports relative to the price of 

what it imports. Or to put it differently, it is the price of tradables as a ratio of non- tradables. 

As such, it affects both the supply of and the demand for both goods and services domestically 

produced and internationally traded. Therefore, its overvaluation (above its competitive value) 

hurts exports and encourages imports while its undervaluation (below what is its competitive 

value) does exactly the opposite. As Maxwell (2003, P.2) noted ― the overriding objective of 

exchange rate policy should be to avoid persistence in exchange rate misalignment, which is a 

common feature in most developing countries. However, in order to manage misalignments it is 

necessary to successfully identify what constitutes the equilibrium real exchange rate (ERER), 

and this continues to pose a fundamental difficulty in the modern literature on the real exchange 

rate‖. 

In broad terms, the exchange rate regime is either fixed or floating. A fixed exchange rate is 

administratively determined and its value only varies from time to time when monetary 

authorities decide to either revalue or devalue its rate against external currencies. While this 

was dominant from WWII to the early 1970s under the Bretton Woods system (1944-68), since 

then very few countries (mainly least developed ones) have a fixed exchange rate system 

(regime).   

The floating exchange rate regime, on the other hand, is essentially determined by market 

forces. Even the movements of pegged float (in which monetary authorities keep changing its 

value from  time to time to minimize deviation from it true currency price) is influenced by 

movements of market forces. The floating exchange rate regime (either in its close to pure form 

or pegged) is the most widely used system at the moment. And clearly because it is market 

determined but with some fixed exchange rate features, the deviation between the actual 

exchange rate and what is termed an equilibrium exchange rate is, in most cases, minimal, i.e. 

deviation is marginal. 

The exchange rate regime in Ethiopia has a long history. It was mainly fixed for decades until 

the early 1990s before it was devalued by a significant margin in 1994. Since then it has only 

been mainly operating under what is called a pegged floating exchange rate. That is, monetary 

authorities have been making periodic adjustments as they see it fit to keep the economy 

competitive. As could be seen from Fig. 1, the Ethiopian nominal exchange rate (Birr) against 

the USD was constant until the early 1990s. After that it started to depreciate until it 

approached about Birr 20 /USD in the last few months. 
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The important question is, then, what are the factors that determine its movements over time? 

More specifically, what are the macroeconomic fundamentals that economic agents (including 

monetary authorities) may influence or monitor that could lead to an exchange rate 

misalignment (or deviation or spread between actual and equilibrium) exchange rates? Even 

though such deviations are generally minimal in a floating exchange rate system relative to a 

fixed exchange rate regime, misalignment could happen as the exchange rate movements lag 

behind the dynamic movement of economic fundamentals that influence it. This brings us to the 

fundamental question of what economic fundamentals influence the behaviour of the exchange 

rate. 

 

The purpose of this short paper is to answer the question by examining whether the Birr is 

misaligned or it is close to its equilibrium value as determined by macroeconomic 

fundamentals. To do so, the paper estimates what is called the fundamental or equilibrium 

exchange rate and compares this value with the actual exchange rate to evaluate whether and 

/or the extent to which the actual exchange rate is consistent with the equilibrium exchange 

rate. 

The remainder of the paper is organized as follows. Following this brief introduction, the 

second section briefly presents the Ethiopian at a glance; the third section reviews the literature 

which is followed by model specification, estimation and results in the fourth section. And, 

finally, section five concludes by examining the policy implications and suggestions based on 

the results obtained. 
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Fig. 1: Nominal Exchange rate Movement  (Birr per USD) 
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2. The Ethiopian Economy at a Glance 
Ethiopia has recorded one of the fastest economic growth in the past decade. In 2004-2013, the 

Ethiopian economy grew by an average of eleven percent annually far higher than the Sub-

Sahara African average of 5.3 percent. At a sectoral level, the industry sector grew by 17.1 

percent followed by the service sector which grew by 10.9 percent; while the agricultural sector 

which contributes much to the overall GDP of Ethiopia grew by 4.9 percent in 2012.  Within 

industry, the manufacturing sub-sector grew by 11.8 percent. The contribution of the 

agriculture sector to the overall GDP growth has been declining as can be seen in fig. 2 below.   

 
Source: World Bank (2014) 

 

 

The government of Ethiopia has followed expansionary fiscal policy for the last few years; 

Government consumption as percentage of GDP was as high as 19 percent in 2000 though 

declined since then and reached around 7 percent in 2012. The expansion in government 

expenditure could be attributed to the need to finance mega-infrastructure projects (roads, 

railway and dam projects) and public consumption; partly owing to this expansion, the annual 

inflation was high before it declined to a single digit in 2013 at 8.1 percent.  

 
Source: World Bank (2014) 
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Further, owing to the huge expenditures on infrastructure, Ethiopia‘s net government balance 

was also mainly negative and accumulated some government debt; though improved relative to 

what was a decade ago (because of the HIPCs initiative), general government debt (% of GDP) 

was above 100 percent of GDP in 2003/04; but since then it has been declining and reached 

around 17.9 percent in 2012. The IMF estimate shows that it will be 19.5 and 21.2 percent in 

2013 and 2014, respectively.  

Some of the main sources of government finance in Ethiopia are technical assistance or foreign 

aid in general, remittances and foreign direct investment. Grants excluding technical assistance 

to Ethiopia amounted to nearly 37 percent of GDP in 2006; but since 2006 it has started to 

decline and reached 5.5 percent in 2012. Capital flow in the form of foreign direct investment 

constituted only 2 percent of GDP in 2013. The flow of FDI to Ethiopia exhibited large swings 

from year to year. Personal remittance flows, on the other hand, constituted around 1.1 percent 

of GDP in 2000-2012.  

 

Source: World Bank, the (2014) 

The external sector of the economy has also exhibited significant growth both in volume and 

value. For instance, in the last few years, both exports and imports of goods and services have 

registered significant growth. Exports growth is attributed to the surge in commodity prices 

(especially gold and coffee) on which Ethiopia‘s export heavily rely on. On the other hand, the 

growth of imports is due to the huge demand for inputs used in production, the infrastructure 

activities underway and consumption goods, both public and private. 

But in 2012 and 2013, exports have slightly slowed down due to the decline in commodity 

prices in the international market. Exports as a percentage of GDP declined in 2012 by 3 

percentage points from its level in 2011. The slow growth has contributed to the growing trade 

deficit of the country (see Fig. 5)). 
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Source: World Bank (2014) 

 

The recent decline in exports might also be due to the slow growth in some of the trade partner 

countries. Between2008-2012, Ethiopia‘s top exports market were Germany followed by China 

and neighbouring Somalia and Sudan (both members of IGAD). Djibouti, another IGAD 

member, ranks among the top ten export destinations for Ethiopia. On the other hand, 

Ethiopia‘s import partners for the past few years include China, India and the Arab Gulf States 

of Saudi Arabia, Kuwait and UAE. 

3. Review of Related Literature 
The Exchange rate regime in both developing and developed countries has played a crucial role 

in influencing their macroeconomic policy after the collapse of the Bretton Woods system of 

fixed exchange rates. Since then a lot of empirical as well as theoretical works have been 

carried out with particular emphasis to developing countries (Edwards, 1987; 1988 & 1989; 

Cottani et al, 1990; Ghura and Grennes, 1992; Pick and Thomas, 1994; Hinkle and Montiel, 

1999). Real exchange rate (RER), defined as the relative price of nontradables to tradables (or 

tradables to nontradables), is the most important relative price signalling the trade direction in 

the long-run (Elbadawi, 1994); and when there is sustained misalignment (deviation from its 

long-run equilibrium level), it will lead to severe macroeconomic disequilibrium (Edwards, 

1988).  

Edwards (1988) analysed the behaviour of RER in developing countries focusing on whether 

real exchange movements have historically responded to both real and nominal disturbances. 

The author found that discrepancies between the actual and the equilibrium RER will tend to 

disappear slowly if left on their own; whereas nominal devaluations are neutral in the long run 

but can potentially be helpful to speed up the restoration of RER equilibrium. Consistent with 

the theory, long run equilibrium real exchange rate responds to economic fundamentals 

(Edwards, 1988, p. 89).  

Following Edwards‘ (1989) theoretical formulation of exchange rate misalignment, Cottani et 

al (1990) showed the existence of strong negative correlation between economic performance 
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indicators (per capita growth rate, export growth rate, net rate of investment, agricultural 

growth and incremental capital output ratio) and real exchange rate (RER) misalignment and 

instability in less developing countries. RER misalignment is an important factor in influencing 

incremental capital output ratio.  

Using time series and cross sectional data for Sub-Saharan African countries, Ghura and 

Grennes (1993) showed that deviation of real exchange rate from its equilibrium level 

(misaligned exchange rate) impacts economic performance adversely. Higher level of 

misalignment is accompanied by higher levels of macroeconomic instability.  

Based on a well-structured but simple extension of an IS-LM model of an open economy, 

Razin and Collins (1997) constructed RER misalignment indicator for large sample of 

developing and developed countries. Then they applied regression analysis to see whether RER 

misalignment is related to country growth experiences. They found that there existed non-linear 

relationship between growth and RER misalignment indicating only high over-valuations 

appear to be associated with slow economic growth.  

Nilsson and Nilsson (2000) analysed the effects of various exchange rate regimes on 

developing countries‘ exports by including exports of some 100 developing countries to the 

EU, Japan and the USA during the 1983–1992 periods. Their results indicated that the more 

flexible the exchange rate regime, the greater the exports of developing countries, ceteris 

paribus. The net effects on exports of real exchange rate misalignments (which could be over- 

or undervaluations) are negative, and that these effects dominate the potentially negative export 

effects of exchange rate volatility vis-a`-vis the invoicing currency of exports.  

Pick and Vollrath (1994) employing the structural modelling approach to exchange rate 

examined the impact of exchange rate misalignment on agricultural exports supply in 

Developing countries. Consistent with Ghura and Grennes (1993), Pick and Vollrath (1994) 

showed that exchange rate misalignment, measured as the ratio of actual real exchange rate to 

the long run real equilibrium rate, had negative impact on agricultural export performance. In 

Argentina, Egypt, Cote D‘Ivoire and Indonesia, the authors found that a significant adverse 

impact of exchange rate misalignment on commodities like maize, wheat, meat, cotton, coffee 

and cocoa. The impact on different commodities varies from country to country.   

To investigate the effect of exchange rate misalignment on agricultural policy measures, Cheng 

and Orden (2005) used data from India and China from the 1970s to 2002.  They found that 

agricultural support levels measured by Producers Support Estimates (from 1985-2002 for India 

and from 1995-2001 for China) are sensitive to alternative exchange rate assumptions. 

Specifically, exchange rate misalignments have either amplified or counteracted the direct 

effects from sector-specific policies.  

4. Model Specification, Estimation and Results 

4.1. Measures of an Exchange Rate 
Before specifying the model to be estimated, it is instructive to define a real exchange rate. The 

real exchange rate could be measured as the nominal exchange rate weighted by the ratio of the 

foreign price of tradable goods to domestic goods. That is, it simply is the nominal exchange 

rate scaled by world and domestic price ratios.  
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That is,         

t

tt

t
P

PE
RER

*)(
  

Where: tRER = the real exchange rate - foreign currencies per unit of domestic currency; 

     tE = the official nominal exchange rate measured as the amount of domestic 

currency per                            unit of foreign currency (USD); 

   *tP = the foreign currency price of tradables and tP is the domestic price of non-

                           tradables; and t is time subscript. 

In cases where the price of tradables (P*) is not available many researchers (Balassa -1990, 

Edwards -1990, 1989 and Ghura -1993, for instance), used the world or the US whole sale price 

index as a proxy. And the domestic price index is proxied by domestic CPI.  

It is worth noting that the way the real exchange rate is measured some times vary depending 

whether it is expressed in terms of foreign currency per unit of domestic currency or the other 

way round. This, of course, has no substantial difference except in our interpretation of upward 

or downward movements. In this exercise, we follow the National Bank of Ethiopia‘s definition 

of expressing the value of the local currency (Birr) per unit of foreign currency (in this case the 

USD). Therefore, an increase in the real exchange rate implies a depreciation of the Birr while 

a decrease indicates an appreciation. An increase in the ratio of price of tradables to the price of 

non-tradables will also, other things being equal, lead to a depreciation of the real exchange rate 

while an increase in the price of non-tradables will lead to an appreciation of the real exchange 

rate.    

A commonly  used alternative definition of the exchange rate is the effective real  exchange 

rate (ERER); this is the same as above except instead of the bilateral nominal exchange rate an 

index based on trading partners‘ currencies, is used (i.e. instead of a single currency like the 

EURO or Dollar, for instance).  The advantage of the effective real exchange rate is it reflects 

the value of the exchange of the countries which are close trade partners from which the 

country in question imports its goods and to which it exports its goods and services (i.e. its 

major sources of imports and destination of its exports). This is usually a more comprehensive 

measure as it reflects the relevant trade transactions of the country. 

Whether the above defined real exchange rates (RER or ERER) are consistent with what the 

macroeconomic fundamentals of the country suggest or reflect the prevalence and the extent of 

distortion (or lack thereof) in the performance of the macro-economy. In short, both are 

measures of competitiveness of the economy with trading partners because it is the price by 

which foreign and domestically produced goods are scaled (or weighed). Hence, other things 

being equal, theory suggests a depreciation of the domestic currency (Birr in this case) to 

encourage what is domestically produced (or exports) and discourage what is imported from 

abroad. Appreciation of the currency is expected to have exactly the opposite effect (discourage 

exports and encourage imports). 

4.2. Model Specification 
An exchange rate that is not misaligned (not under- or overvalued) will therefore help 

competitiveness and ultimately a healthy current  account and Balance  of  payment positions in 
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addition to an appropriate resource allocation in the domestic market. The main purpose of all 

the various studies that were conducted has, therefore, been to assess the extent to which the 

actual real exchange rate is consistent with the equilibrium exchange rate that would ensure 

such a resource allocation. 

Some studies, take the year in which the purchasing power parity (PPP) is believed to 

approximate the equilibrium value of the exchange rate and compare any changes taking place 

with that year as a point of reference. But of course, this ignores the dynamic movement of the 

economic fundamentals that might have taken place in the economy that would seriously 

impact on the behaviour of the exchange rate.  

Many recent studies prefer to estimate the equilibrium exchange rate using the following 

macroeconomic fundamentals. Chief among these include, Edwards (1990), Cottani...et al 

(1990) and Ghura (1993), to name a few. Following Edwards (1990) and Ghura (1993), the 

most common specifications to estimate the real exchange rate is reported as equation (1). 
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Definition of the main variables and the expected signs are outlined below; 0 , D and t are a 

constant, dummy variable and time subscript, respectively. 

The terms of trade (TOT which is the price of exports relative to the price of imports) is 

expected to increase the availability of foreign currency as the price of exports relative to that 

of imports increases. This would then have both income and substitution effects and depending 

which one dominates it would lead to either an appreciation or a depreciation of the real 

exchange rate, hence a priori the sign is ambiguous. Similarly, the degree of openness (OPEN) 

of the economy to external trade (or closeness due to tariff and non-tariff barriers) is measured 

by the ratio of total exports and imports as a ratio of GDP (or GDP as a ratio of total exports 

and imports measure closeness of the economy).This indicates the extent to which the economy 

is open(or close) to the pressures of the external economy. Hence, the more open the economy 

is to external trade and hence exposed to external shocks, the more likely that the real exchange 

tare will depreciate. Some studies use the inverse of this to measure the extent to which the 

economy is closed. 

Another important variable that is believed to affect the behaviour of the real exchange rate is 

the amount of capital flow (KAPFLO) to the country. This is measured as the net flow of 

capital from abroad to the domestic economy usually proxied by net changes in the trade 

balance and foreign reserves, scaled by GDP. An increase in net flows helps the country to 

accumulate more foreign currency and hence expected to lead to a depreciation of the domestic 

real exchange rate. Similarly, the extent of excess money supply growth as measured by the 

growth in total domestic credit less the growth in GDP (XDCRE) is also included to measure 

excess liquidity. Alternatively, growth rate of money (as measured by growth in broad money 

(BMG) is used to measure its likely impact on the domestic currency and hence expected to 

lead to a depreciation of the Birr.  

 Government consumption as a ratio of GDP (GCGDP), is also included to capture its pressure 

on the exchange rate since it imports most of its goods from abroad. Hence, an increase in 
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government consumption relative to GDP is expected to lead to a depreciation of the domestic 

currency (Birr). And finally, devaluation of the nominal official exchange is measured by a 

dummy variable (DUM) for periods when devaluation took place to capture exchange rate 

regime changes.  

4.3. Pre-Estimation Procedures 
 

In principle equation (1) could be estimated in many ways. But in this exercise we used what is 

called an Autoregressive Distributed Lag (ARDL) model. Applying the ARDL procedure 

involves the following steps before the final estimation of the model is undertaken. First,  a unit 

root test is carried out using an augmented Dickey Fuller test to ensure that the variables are 

stationary; it has to be noted that pre-testing is not necessary if the bounds test is to be carried 

out but ensuring that all the variables are integrated of order one is important; second, a co-

integration test is performed using unrestricted vector autoregressive approach to ensure that (a)  

there indeed is a long-run relationship among the variables and (b) to determine the order of 

integration that indicates  one  unique long-run relationship among the variables; and, third, the 

ARDL bounds test is carried out to test if it passes the F-test criteria indicting that  there indeed 

is  long-run relationship among the variables that are either I(0), I(1) or are mutually co-

integrated. 

 The Autoregressive Distributed Lag (ARDL) Model is popularized by Pesaran, Shin and Smith 

(2001). This approach has three notable advantages over other competing estimation 

techniques. ―First, unlike the Engel-granger and Johansen co-integration approaches, it can be 

used irrespective of whether the explanatory variables are only I(0), I(1), or a combination of 

the two. Second, in Monte Carlo studies it performs better than the above two noted 

approaches. Third, it handles structural breaks in data series (Shahbaz, 2009, P. 92).  

The short-run and long-run (combined) representation of the model is presented as equation (2). 
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Before proceeding with the estimation of the long-run relationships and the short-run effects, 

the first step is to examine the properties of the data for stationarity (or lack thereof); this is 

followed by establishing whether there is a long-run relationship among the variables identified 

and the real exchange rate using model (2). This is accomplished by testing the unrestricted 

model and testing whether λ2= λ 3=λ 4= λ5 = λ6= λ7=0 in equation (2). The computed F-statics is 

then compared with the critical values tabulated by Pesaran et al (2001) and later modified by 

Narayan (2005) - to account for a shorter sample size. The decision rule is if the estimated F-

statistics is greater than the tabulated values, we can reject the null hypothesis of no long-run 
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relationship between the variables of interest. Pesaran et al (2001) identified a case in which the 

estimated value falls between the lower and upper critical values. In that case the outcome is 

inconclusive. But if it exceeds the tabulated critical value, we reject the hypothesis of no long-

run relationships.  

In sum, the pre-estimation procedures could be summarized as follows: 

(a) An annual data from 1981 to 2012 for all the above variables was collected and used to 

estimate the equilibrium exchange rate; 

(b) All the data were diagnosed for their statistical properties and other attributes before 

estimating the model.   

(c) As reported in Appendix 1, the tests for stationarity using Dicky Fuller (1981) show that all 

the variables of interest are I(1) suggesting that they only become stationary after first 

differencing. As reported, none of the variables are stationary in levels even at 10% while 

all the variables are stationary at 1% after differencing once; 

(d) The lag length was determined using the lag order criteria in which, all the variables 

(except: Akaike information criterion –AIC) choose one lag length as appropriate while the  

AIC indicated lag 2 as the appropriate lag length; but given the limited data size and the 

choice of all the remaining criteria, one lag was chosen as the order of integration (see 

Appendix 2);  

(e)  Further,  the variables were tested for the existence of co-integration among the variables in 

the context of bounds testing; 

(f) A Vector Auto Regression  co-integration estimation indicated that both the variables are 

integrated and there is one (unique) rank as indicated by Trace and Eigenvalue statistics (see 

Appendix 3); and  

(g) A bound testing co-integration estimation was also carried out to double check the existence 

of a unique co-integration; the computed F-tests exceeds the critical value tabulated by 

Pesaran et al (2001) and Narayan (2005). On the basis of the F-statistics (not reported), we 

cannot reject the hypothesis of ―no co-integration‘ of these variables; it should be noted that 

this is less of concern since all the variables are I(1) and there was only one co-integration 

among the variables (appendix 3);  

 

4.4. Estimation and Results 
In estimating an ARDL model, as Baek and Koo (2009, p.6) noted, ‗the robust results for the 

ARDL model typically rely on two assumptions: exogeneity of explanatory variables and the 

existence of a unique long-run relationship among the variables. This is ensured if the 

explanatory variables are exogenous and there is a co-integration among the variables. This is, 

important because in the absence of these two conditions we cannot guarantee the existence of 

a unique equilibrium relationship between the variables of interest. All these tests were carried 

out in this study as reported in the Appendix.  

 

As noted above, the central question of this study examining whether the Ethiopian local 

currency (Birr) is overvalued or not and if so hoe seriously. The long-run and the short-run 

equations are estimated using annul data (1982-2013) mainly compiled from the National Bank 

of Ethiopia. Some of the data was rechecked and compared with World Development 

Indicators (2013). Further, because some devaluation episodes were observed during the 

sample period, a dummy variable was included for the relevant periods, to see if it captures any 

regime shift but it was dropped because it was statistically insignificant in both the short-run 
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and the long-run. Both the specification of the models, the variables included and the 

estimation method are consistent with the existing literature (see Edwards, 1990; Cottani.et al 

1990; and Ghura 1993, for instance). 

 

A brief description of the estimation results for both the long-run and the short-run models are 

presented below. The variables used in estimating the long-run and error correction model are 

the same. Further, in the context of co-integration, a Fully Modified OLS (FMOLS) was used 

in estimating both models, since the results were the most robust relative to, say, Dynamic OLS 

(DOLS) or the Cannonical Co-integration Regression (CCR). In broad terms, the short-run 

model is simply the error correction version of the long-run model. As could be seen from the 

respective Tables, the results of the estimated long-run and short-run equations indicate that 

most of the variables of interest are statistically significant and with signs as theoretically 

predicted. Further, as will be discussed in the validation process, the statistical attributes are 

acceptable suggesting the fit, on the whole, is acceptable. 

In both the short-run and the long-run, openness of the economy to the external world exhibited 

a perverse sign; this might be due to the following two domestic economic circumstances: First, 

the Ethiopian economy has only been relatively more open in recent years; and, second, the 

external sector has always been disproportionately dominated by imports relative to exports 

which leads to scarcity of foreign exchange and hence likely more to lead to the appreciation of 

the local currency and, hence, a negative sign. While the basic theoretical insight in the 

literature reasons that the more open the domestic economy is to the rest of the world the more 

the pressure on the local exchange rate to depreciate. But the Ethiopia economy might be 

affected by the attendant export and import structures to the contrary, despite the usual 

theoretical prediction. The government consumption to the ratio of GDP (GCGDP) has the 

expected positive sign in the short-run but why it is negative in the long-run is difficult to 

explain, unless it has to do with the patterns of government consumption. However, since our 

immediate concern in this exercise is the short-run behaviour of the exchange rate, its long-run 

sign is of less concern. And the measure of a dummy variable that is supposed to account for 

the period when there was a break was not statistically significant in both the long-run and the 

short-run. 

 

Table (2): Within Sample Forecast of the Short-Run Model 

Dependent Variable: Δ(Log(RER))   

Method: Fully Modified Least Squares (FMOLS)  

Sample (adjusted): 1984 2011   

Included observations: 28 after adjustments  

Cointegrating equation deterministic: C  

Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth = 4.0000) 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
       Δ(Log(RER(-1))) 0.142937 0.124213 1.150736 0.2649 

Δ(Log(OPEN(-1))) -0.542654 0.083049 -6.534115 0.0000 

Δ(Log(TOT(-1))) -0.592992 0.162796 -3.642539 0.0019 

Δ(Log(GCGDP(1))) 0.298715 0.072499 4.120256 0.0006 

             

Δ(Log(NOM_X(1))) 0.998069 0.123675 8.070105 0.0000 
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Δ(KAPFLO(1)) 0.395143 0.322920 1.223653 0.2369 

Δ(EXDCRE(1)) 0.000881 0.000343 2.570220 0.0193 

ECM_EXC(-1) -0.969105 0.157408 -6.156657 0.0000 

C -0.032376 0.017311 -1.870314 0.0778 

     
     R-squared 0.806864     Mean dependent var 0.017566 

Adjusted R-squared 0.710296     S.D. dependent var 0.154293 

S.E. of regression 0.083047     Sum squared resid 0.124142 

Long-run variance 0.002383    

     
 

As noted above, the short-run (and the long-run in Appendix 5) exhibit acceptable attributes 

judged in terms of overall signs, explanatory power (even the coefficient of variation in the 

short-run is relatively high), the residual sum of squares, standard error of regression and long-

run variance. Further, more formal and appropriate diagnostic tests were carried out so that the 

results are not affected by detectable biases. For instance (as noted in Appendix 4), formal tests 

for serial correlation using LM test, Ramsey Reset test for correct model specification, ARCH 

and White tests for Heteroskedasticity and test for normality using Jarque Bera (not reported to 

save space) were conducted.  In all the cases, no detectable problems were found and the 

respective null hypotheses cannot be rejected using appropriate tests. 

 

It is also worth highlighting that the error correction term is statistically significant, has the 

right sign and the magnitude of the coefficient suggests that about 96% of any deviation is 

corrected within the period. Admittedly, the speed of adjustment seems to be on the high side 

since it suggests that any deviation from equilibrium is corrected in a very short period; but this 

is to be expected in a crawling-peg exchange rate regime which has both the attributes of a 

fixed exchange rate and a floating exchange rate regime in which the spread is expected to be 

minimized in a short span of time 

 

More importantly the validation process also indicates that the model predicts well the 

historical movements of the exchange rate. The within sample and one year outside sample 

validation process show that the forecasts (representing the equilibrium exchange rate) mimic 

the actual exchange rate values, particularly in the short-run as shown in Fig. 6 (even in the 

long-run Appendix 5).That is, the spread between  the actual and estimated (equilibrium) real 

exchange rates is minimal (as represented by the good fit or small residuals), it also predicts the 

turning points very well and the residual sum of squares (not reported) is very small.  All these 

attributes suggest the model is well specified. 
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Fig.  6: Within Sample Forecast of the Short-Run Model 
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5. Brief Summary and Policy Suggestions 

5.1. Summary and Policy Implications 
The objective of the study has been to explore whether the Ethiopian Birr is overvalued or not 

and if so to assess the extent of the misalignment of the local currency (Birr). In doing so it has 

used a relatively recent and appropriate estimation technique given the limitation of data for 

some of the variables of interest and the current state and availability of the Ethiopian data (i.e. 

its consistency and continuity). 

Despite data limitations and possible weaknesses of the existing data, the study attempted to 

apply what we believed is a relatively recent and appropriate technique to address the issue. 

Without going into details, the procedure and the results of the exercise could be summarised as 

follows:  

 Most of the variables of interest have the theoretically expected signs in both the long-

run and short-run,  

 In addition to the theoretically expected signs, the within sample short-run dynamic 

simulation forecasts (shown in Fig. 6  and the long-run forecasts (appendix 6)  mimic very 

well even the turning points which suggest that the model is well specified to account for 

the movements of the real exchange rate during the period of estimation; 

 Further, as the diagnostic test (Appendix 4) show, the results pass the tests for serial 

correlation, Ramsey Reset test for correct model specification, ARCH and White tests for 

Heteroskedasticity  and normality; 

  As an additional test for the forecasting ability of the model, in addition to the within 

sample forecasts for which actual data is available, additional forecasts for the last year 

were taken and compared with relevant variables of interest; 
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 In that context, the actual real exchange rate and the equilibrium (estimated) exchange 

rate, the nominal (official) and the parallel exchange rate are compared. Fig. 7 shows that 

the Ethiopian Birr is slightly overvalued; In particular, this is reflected in the spread 

between the actual and the equilibrium  (estimated) real exchange rates; 

 In terms of magnitude, the overvaluation is marginal; the main deriver (culprit) for the 

slight overvaluation in recent years seems to be the high domestic price relative to 

international price level. Periodic analyses of the deviation are also consistent with the high 

inflation episodes in the national economy relative to international levels of inflation.  

Fig. 7: Movements in Exchange Measures 

 

 

The next important question to ask is what is the appropriate policy action to optimize the 

performance of an economy like that of Ethiopia when such a misalignment is observed? In 

particular when: 

a. The magnitude of the misalignment minor that could possibly be corrected with a floating 

peg as the government has been doing for some time; 

b. The elasticity of imports and exports is very small or what is called elasticity pessimism 

seems likely to hold; 

c.  More importantly, the role of expectations in price and exchange rate formation is 

extremely high; And 

d. The net benefit to the economy by devaluing the currency to correct the misalignment and 

the disruptions to the economy that it brings (because of the above factors) cannot be 

ascertained; under these conditions, is the policy option obvious? 

In the absence of addressing some or all of the above issues, it is difficult to reach a 

conclusion regarding the appropriate policy to follow every time the spread between the 

actual and the parallel exchange rate shows divergence. 
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5.2. Policy Implications and Conclusions 
 

In an effort to suggest what policy to follow, if any, the study attempted to answer some of the 

above raised issues.  

First, it attempted to explore the degree of misalignment of the Ethiopian Birr in the last three 

years by comparing the deviation of the actual real exchange rate from the equilibrium or 

fundamental exchange rate. As could be seen from Fig. 7, the deviation is marginal. Though the 

spread between the nominal and the parallel exchange rates is slightly bigger, the spread 

between the real (actual and equilibrium) exchange rates is not very big; the increase in 

inflation in previous years and its recent decline to a single digit probably contributed to this 

outcome. 

Second, the study calculated the import and export elasticities to assess the extent to which 

exports will increase and imports will decrease if the Ethiopian Birr is devalued. The numbers 

we arrived at are very small (an average of 0.03 for exports and 0.21 for imports). That is, to 

put in the profession‘s jargon, Ethiopian exports and imports are very price inelastic (i.e. don‘t 

change much because of a change in their prices). The rationale why this is the case could be 

easily explained intuitively. Ethiopia mainly exports raw agricultural commodities and imports 

basic manufacturing and consumption goods. Both categories of imports are essential for 

production and consumption, respectively, and neither changes much because of prices nor 

have many immediate substitutes. Both exports and imports, therefore, have low responses (or 

elasticities) to change in prices. Note that the overarching objective of devaluing a currency is 

to improve the balance of payments by encouraging exports and discouraging imports, If both 

do not respond effectively, devaluation would worsen (not improve) the balance of payments, 

at least in the short-run, because of what is called the J-curve effect.  

Third, in economies like that of Ethiopia, partly due to pervasive information asymmetries, the 

role of expectations in price and exchange rate formation is mainly influenced by herding 

mentality and unfounded rumours. The more frequently the government officially devalues the 

currency the more people expect to do the same every time someone suggests to that effect. 

This breads instability and erodes public credibility. Establishing some semblance of normality, 

consistency and continuity and periodically making adjustment as the National Bank of 

Ethiopia has been doing on a daily and weekly basis is less destabilizing and effective in 

making minor adjustments to correct the relatively minor spread between the actual and the 

equilibrium exchange rates, as it seems the case at hand; 

Fourth, it is difficult to quantify the net benefit to the economy by devaluing the currency to 

reduce or eliminate the spread or the disruptions to the economy that devaluation may introduce 

in the economy in the context of a counter factual analysis. This is because we could neither 

know what could have happened if devalued not foretell what the future holds if the National 

Bank doesn‘t devalue.  

 

The most sober conclusion that could be reached is that the Ethiopian Birr seems to be 

marginally overvalued, but because of the above outlined factors, devaluing the currency at the 

moment seems neither necessary nor useful as it is unlikely to improve the external (trade) 

position of the country. The policy implications of the conclusion must be emphasised again. It 

should be clear that for an import dependent economy and with price inelastic exports and 

import structure, currency devaluation every time a ‗spread is observed‘ does not necessarily 

improve a trade balance or help eliminate distortions in the working of the macro-economy. 



 

 

Page | 322  

 

References 
Balassa, B. 1964. The Purchasing Power Doctrine: A Reappraisal. Journal of Political 

Economy.  PP. 584-596. 

Black, Stanley S. 1972. The Use of Rational Expectations in Models of Speculation. The 

Review of  Economics and Statistics. Vol. 54, Cambridge, Mass. pp. 161–165.Britton,  

AJ. C. Britton. 1970.  The Dynamic Stability of the Foreign-Exchange Market. The Economic 

 Journal. Vol. 80,  pp. 91–96. 

Dicky, D. A. and A. Fuller. 1981. Likelihood Ratio Statistics for Autoregressive Time Series 

 With a Unit Root. Econometrica. Vol. 49, pp. 1057-1072. 

Dornbusch,  R.  1976. Expectations and Exchange Rate Dynamics. The Journal of Political 

   Economy. Vol. 84, pp. 1161–1176. 

Cheng, F. and D. Orden. 2005. Exchange Rate Misalignment and Its Effect on Agricultural 

 Producer Support Estimate: Empirical Evidence from India and China. IFPRI MTID 

 Discussion Paper,  No. 81 

Cottani, J. A., Cavallo, D. F. and Khan, M. S. 1990. Real Exchange Rate Behaviour and 

Economic  Performance in LDCs. Economic Development and Cultural Change. Vol. 39 

No. 1, pp.  61-76. 

Edwards, Sebastian. 1987. Exchange Rate Misalignment in Developing countries. Discussion 

 Paper No. 442  

Edwards, Sebastian. 1988. Real and Monetary Determinants of Real Exchange Behaviour: 

Theory  and Evidence from Developing Countries. Journal of Development Economics. Vol. 

29,  pp. 311-341. 

Edwards, Sebastian. 1989. Real exchange rates in developing countries: concepts and 

 measurement. NBER Working Paper, No. 1950. 

Edwards, Sebastian. 1989b. Tariffs, Capital Controls and Equilibrium Real Exchange Rates. 

The  Canadian Journal of Economics. Vol. 22 No. 1, pp. 79-92.   

Elbadawi, I. 1994. Estimating Long-Run Equilibrium Real Exchange Rates. In John 

Williamson,  (ed) Estimating Equilibrium Exchange Rates. Washington, D.C.: Institute for 

International  Economics. 

Edwards, S. 1989. Real Exchange Rates Devaluation and Adjustment, The MIT Press, 

Cambridge,   MA. 

Edwards, S 1990. Real Exchange Rate in Developing Countries: Concept and Measurement. in 

 T. J. Greenes, eds. International Financial Markets and Agricultural Trade. 

Westview  Press, Boulder co.  

Ghura, D. and Grennes, T. J. 1993. The Real Exchange Rate and Macroeconomic Performance 

in  Sub- Saharan Africa. Journal of Development Economics.  No. 42, pp. 155-174. 

Haile Kebret Taye. 2011. Is the Botswana Pula Misaligned? Working Paper No. 33, Botswan 

 Institute for Development Policy Analysis, March, 2013. 

Haile Kebret Taye.1994. Was the Ethiopian Currency (Birr) Overvalued? in M. Tadesse,  

 and A. B. Kello, eds. The Ethiopian Economy: Problems of Adjustment, Addis Ababa. 

Haile, Kebret Taye. 1999. The Impact of Devaluation on Macroeconomic Performance: The 

 Case of Ethiopia. Journal of Policy Modelling. Vol. 2, No. 5, pp. 481-496. 

Hinkle, L. E. and Montiel, P. J. 1999. Exchange Rate Misalignment: Concepts and 

Measurements  for Developing Countries. Oxford University Press 

International Monetary Fund. 2014. World Economic Outlook Database. 

International Monetary Fund. 2014. Consultations and Country Review, June 2014 and Press 

 Release  October 2014. 



 

 

Page | 323  

 

MacDondald, R. 1995. Long-Run Exchange Rate Modelling: A Survey of the Recent 

 Evidence.  IMF Staff Papers. 42, PP. 437-489. 

MacDonald, R., and L. Ricci. 2003. Estimation of the Equilibrium Real Effective Exchange 

 Rate for South Africa. IMF Working Paper WP/03/44. 

Magee, Stephen P. 1975. Prices, Incomes, and Foreign Trade. In: Peter B. Kenen.  Eds., 

 International Trade and Finance: Frontiers for Research. Cambridge. PP. 175–

252. 

Maxwell O., Morrisey, O. and Lloyd, T. 2003. Real Exchange Rate Response to Aid Inflows: A 

 Dynamic Analysis for  Ghana. Credit Research Paper, No. 04/12.  

Muth, John F. 1961. Rational Expectations and the Theory of Price Movements‖. 

 Econometrica.   Vol.  29, pp. 315–335. 

Naraya, P.K. 2005. The Saving and Investment Nexus for China: Evidence from Co-integration 

 Tests. Applied Economics.  Vol. 37,  pp. 1979-1990. 

Nilsson, K. and Nilsson, L. 2000. Exchange Rate Regimes and Export Performance of 

Developin Countries. The World Economy. Vol. 23 No. 3, pp. 331-349 

Niehans, Jürg. 1975. Some Doubts about the Efficacy of Monetary Policy under Flexible 

 Exchange  Rates. Journal of International Economics. Vol. 5, pp. 275–281.  

Orcutt, Guy H. 1950.  Measurement of Price Elasticities in International Trade. The Review of 

 Economics and Statistics. Vol. 32,  pp. 117–132. 

Pick, D. H. and Vollarth, T. L 1994. Real Exchange Rate Misalignment and Agricultural 

Export  Performance in Developing Countries. Economic Development and Cultural Change. 

Vol.  42 No. 3. PP. 555-571.  

Pesaran, H.andYongcheol Shin.1997. An Autoregressive Distributed Lag Modeling Approach 

 to Cointegration Analysis. Trinity College, Department of Economics, Cambridge 

 England, January. 

Pesaran, M. Hashem and Yongcheol Shin, and R. J. Smith. 2001. Bounds Testing Approaches 

 to the Analysis of Level Relationships. Journal of Applied Economics. Vol. 16, pp. 289-

 326. . 

Razin, O. and Susan M. Collins, S. M. 1997. Real Exchange Rate Misalignments and 

 Growth.  NBER  Working 

Sohmen, Egon. 1969. Flexible Exchange Rates. Rev. Ed., Chicago.  

Stock, J. and Watson. M. 1993. A Simple Estimator of Cointegrating Vectors in Higher Order 

 Integrated System. Econometrica. Vol.  5, pp. 1035-1056. 

Williamson, John.1973. Another Case of Profitable Destabilising Speculation. Journal of  

 International Economics. Vol. 3, pp. 77–83. 

World Bank. 2014. World Development Indicators. 

 

 

 

 

 

 

 



 

 

Page | 324  

 

APPENDIXES 

 

Appendix 1: Stationarity and expected signs of the specified variables 

Variables Name 
Definition 

Order of 

Integration 

Expected 

signs 

Log(RER(-1)) Real exchange Rate I(1)  

Log(OPEN(-1)) Trade Openness (% of GDP)  I(1) (+) 

Log(TOT(-1)) Terms of trade I(1) 
 

Log(GCGDP(-

1)) 

Government expenditure (% of GDP) 

I(1) + 

Log(NOM_X(-

1)) 

Nominal exchange rate 

I(1) + 

KAPFLO(1) 

Capital flow measured by Net changes in trade 

balance I(1) + 

EXDCRE(1) 

Excess credit measured as growth of money 

supply less growth of GDP 
I(1) + 

LOG(BMG(-1)) Growth of money supply I(1) + 

 

Respective constants and t is time subscript 

---  

 

Appendix 2: VAR Lag Order Selection Criteria (Sample: 1981-2013) 

Lag LogL LR FPE AIC SC HQ 

0 43.0611 NA 0.000471 -2.00421 -1.34414 -1.79749 

1 58.2159 20.9032* 0.00022* -2.77351 -1.92485 -2.5077* 

2 62.2417 4.997521 0.000231 2.77529* -1.73803 -2.45043 

*Indicates lag order selected by the criterion 

LR: Sequential modified LR test statistic (each at 5% level) 

FPE: Final prediction error 

AIC: Akaike information criterion 

SC: Schwarz information criterion 

HQ: Hannan-Quinn information criterion 

 

Appendix 3: Unrestricted Co-integration Rank  

 Hypothesized 

No. of CE(s) 

Eigenvalue Trace Statistic Hypothesized 

No. of CE(s) 

Eigenvalue 

Trace 

Statistic 
 

None * 

At most 1 
 

 0.49721 

 0.15949 
 

 24.11739 

 4.865058 
 

None * 

At most 1 
 

 0.49721 

 0.15949 
 

Max 

eigenvalue 

None * 

At most 1 
 

 0.49721 

 0.15949 
 

 19.2523 

 4.86505 
 

None * 

At most 1 
 

 0.49721 

 0.15949 
 

Both Trace test  &Max-eigenvalue indicate1 cointegrating equation at the 0.05 level 

 * Denotes rejection of the hypothesis at the 0.05 level&**MacKinnon-Haug-Michelis (1999) p-values 

 

Appendix 4: Diagnostic Tests for the Short-run Model 

Diagnostic Test A: Test Statistics B: Critical 

Value 

Decision Rule Conclusion 
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LM Serial 

Correlation  

H0: No Serial 

Correlation 

5.010002 9.69868 
Reject H0 if 

A>B 

Cannot reject the 

null hypothesis 

Ramsey Reset Test 

Ho: Model is 

correctly specified 

11.67917 12.7300 
Reject H0 if 

A>B 

Cannot reject the 

null hypothesis 

ARCH 

Heteroskedasticity 

Ho: 

Homoskedasticity 

0.428847 0.452548 
Reject H0 if 

A>B 

Cannot reject the 

null hypothesis 

White 

Heteroskedasticity 

Ho: 

Homoskedasticity 

7.894084 30.72202 
Reject H0 if 

A>B 

Cannot reject the 

null hypothesis 

 

 

 

Appendix 5:  Long-Run Model of the Real Exchange Rate 

Dependent Variable: LRER   

Method: Fully Modified Least Squares (FMOLS)  

Sample (adjusted): 1983 2012   

Included observations: 30 after adjustments  

Cointegrating equation deterministic: C  

Long-run covariance estimate (Bartlett kernel, Newey-West fixed bandwidth=4.00000) 

     
     
Variable Coefficient Std. Error t-Statistic Prob.   

     
     
Log(RER(-1)) 0.519973 0.112192 4.634690 0.0001 

Log(OPEN(-1)) -0.225929 0.085209 -2.651479 0.0146 

Log(TOT(-1)) -0.945007 0.167441 -5.643829 0.0000 

Log(GCGDP(-1)) -0.127226 0.078106 -1.628885 0.1176 

LOG(NOM_X(-1)) 0.421070 0.090423 4.656691 0.0001 

KAPFLO(1) 0.828217 0.382422 2.165716 0.0414 

EXDCRE(1) 0.001706 0.000647 2.635386 0.0151 

C 5.872321 0.858180 6.842760 0.0000 

     
     
R-squared 0.946982     Mean dependent var 2.429100 

Adjusted R-squared 0.930113     S.D. dependent var 0.376741 

S.E. of regression 0.099596     Sum squared resid 0.218227 

Long-run variance 0.004386    
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Appendix 6: With Sample Forecast of the Long-Run-Model 
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PART SIX 
INEQUALITY, POLICY, INSTITUTIONS 

AND DEVELOPMENT 
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Abstract 

This article examines the importance of non-farm income in reducing per-capita income 

inequality among agricultural households in southern Ethiopia, with an emphasis on the gender 

dimension. Using a modified technique of inequality decomposition by income sources applied to 

household survey data, it was found that female non-farm labor income is the only income source 

that significantly reduces per-capita income inequality. More precisely, a uniform increase in 

female non-farm labor income, among households that already have income from this source, 

reduces inequality. Encouraging women to devote more time to non-farm income-generating 

activities, and creating market mechanisms that increase earnings in these activities, could 

potentially lift households out of poverty and at the same time reduce income inequality as a 

whole. The impact on inequality could be stronger if policies are directed at asset-poor 

households and less-educated households in particular. One of the policies that could be useful in 

this regard is female educational enhancements. This could open more opportunities for women in 

the hired labor market, improve women's position within the household, and promote overall 

income inequality as well as gender equality. 

JEL Codes: O15; J16 

1. Introduction 
Rural non-farm employment has long been recognized as a channel out of poverty. Many previous 

empirical studies found that non-farm income reduces poverty and inequality among farm households 

(see Kimhi, 2007, and references therein). In agricultural societies, considerable gender disparities in 

access to and utilization of non-farm employment opportunities usually exist. This is due to both 

supply (push) and demand (pull) factors. On the supply side, gender specialization in both farm 

production and household activities dictate gender differences in both time constraints and the value 

of time. On the demand side, gender differences in market-oriented qualifications such as formal 

education dictate differences between the demand for male labor and the demand for female labor. 

Both supply and demand could also be subject to considerable gender discrimination in traditional 

societies. Most of these factors work against women. However, increasing women's position is known 

to be favorable not only to household income but also to child education, child mortality, and health 

and nutritional status of all household members (Quisumbing and Maluccio, 2003; Schmeer, 2005; 

Kurosaki et al., 2006; Park, 2007). 

In this paper, the gender dimension of non-farm employment is examined from another aspect of rural 

development, namely income inequality. It is not theoretically clear a-priori whether increasing non-

farm employment opportunities for women relative to men increases or decreases income inequality. 

On one hand, women from disadvantaged households have stronger incentives to engage in non-

agricultural activities, which could reduce inequality. On the other hand, there is abundant evidence 



 

 

Page | 330  

 

that women with higher labor market qualifications tend to be married to men with higher 

qualifications, and these may benefit more from the increased opportunities, thereby increasing 

inequality (Burtless, 1999). Existing empirical evidence suggests that higher women's income is 

associated with lower income inequality in many countries, including the U.S. (Cancian and Reed, 

1998; Pencavel, 2006), the UK (Harkness, Machin, and Waldfogel, 1997; Davies and Joshi, 1998), 

Israel (Gronau, 1982; Kimhi, 2009), Sweden (Björkland, 1992), Italy (Del Boca and Pasqua, 2003), 

Japan (Abe and Oishi, 2007), and Malaysia (Amin and DaVanzo, 2004). On the other hand, Aslaksen, 

Wennemo and Aaberge (2005) found evidence for the contrary in Norway. 

We examine this issue in the context of a predominantly subsistence agricultural society in Southern 

Ethiopia, in which considerable gender differences exist in the tasks performed by men and women on 

the farm and in the household, in the tendency to engage in wage labor and in self-employment 

activities, and in the amounts earned from these activities, which are strongly biased in favor of men 

(Loening et al., 2008). Despite a relatively homogeneous production technology and an egalitarian 

institutional structure, considerable income inequality has been documented in rural Ethiopia (Jayne et 

al., 2003; van der Berg and Kumbi, 2006), and this inequality has been found to be related to the 

composition of income (Kimhi, 2010). In particular, it was found that self-employment income 

decreases inequality. None of the earlier studies has looked at the gender dimension of income 

inequality in rural Ethiopia. 

The main objective of this paper is to quantify the extent to which an increase in female non-farm 

labor income affects per-capita income inequality among the sample households, and compare it with 

a similar increase in male non-farm labor income and other income sources. Inequality decomposition 

techniques are applied to household survey data, and in particular, the well-known technique of 

decomposing inequality by income sources (Shorrocks, 1982) is used. This technique decomposes a 

quantitative inequality measure into components, each related to a particular income source. In 

addition, the decomposition results are used to derive marginal effects of income sources on 

inequality. These marginal effects measure the impact on inequality of a uniform percentage increase 

of income from each source. We differentiate between intensive marginal effects, which are the 

effects of increasing income from each source for those households who already derive income from 

that source, and extensive marginal effects, which are the effects of increasing the number of 

households that derive income from each source. We also differentiate the marginal effects by 

population sub-groups, allowing for non-homogenous increases in income. We compare the results of 

two decomposition rules, one based on the Gini index of inequality and the other based on the squared 

coefficient of variation, to verify that they are robust to the choice of decomposition rule. 

In the next section we present the inequality decomposition techniques that are applied in this 

research. After that, we describe the surveyed population and the data used in this research. The 

following section presents the empirical results, and the final section concludes with some policy 

implications and suggestions for further research. 

 

2. Methodology and data source 

2.1. Methodology: Inequality decomposition by income sources 

Consider an inequality index that can be written as a weighted sum of incomes: 

(1)  I(y) = Σiai(y)yi,  
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where ai are the weights, yi is the income of household i, and y is the vector of household incomes. 

Many conventional inequality measures, including the Gini inequality index, the squared coefficient 

of variation, and Theil's T index can be specified as (1). Shorrocks (1982) showed that if income is 

observed as the sum of incomes from k different sources, yi=Σkyi
k
, the inequality measure (1) can be 

written as the sum of source-specific components S
k
: 

(2) I(y) = Σiai(y)Σkyi
k
 = Σk[Σiai(y)yi

k
] ≡ ΣkS

k
. 

Dividing (2) by I(y), one obtains the proportional contribution of income source k to overall inequality 

as: 

(3) s
k
 = Σiai(y)yi

k
/I(y).  

Choosing the inequality weights ai(y) may affect the decomposition results. Several authors, including 

Shorrocks (1983), Morduch and Sicular (2002), and Kimhi (2007), suggested not to rely solely on a 

single decomposition rule, but rather to compare the results of several different decomposition rules. 

When the inequality index (1) is the squared coefficient of variation, (3) becomes (see also Fields, 

2003): 

(4)  s
k
 = cov(y

k
,y)/var(y). 

Shorrocks (1982) has shown that (4) is equal to the average of two quantities: the inequality that 

would be observed if y
k
 was the only source of inequality, and the amount by which inequality would 

fall if inequality in y
k
 was completely eliminated. Lerman and Yitzhaki (1985) and Podder and 

Chatterjee (2002) have shown that the proportional contribution of y
k
 to the Gini inequality index can 

be written as a product of its share in total income, the Gini correlation between y
k
 and y, and the Gini 

coefficient of y
k
 itself.  

The proportional contributions to inequality indicate, therefore, what would be the impact on 

inequality of an increase in the variability of each income source. A more policy-relevant question is, 

perhaps, what would be the impact on inequality of a uniform increase in each particular income 

source. Shorrocks (1983) has noted that comparing s
k
, the proportional contribution of income source 

k to inequality, and μ
k
/μ, the income share of source k, is useful for knowing whether an increase in 

the k
th
 income source is equalizing or disequalizing. Lerman and Yitzhaki (1985) and Podder and 

Chatterjee (2002) formalized this intuitive result for the case of the Gini inequality index, and showed 

that the relative change in the Gini index following a uniform percentage change in y
k
 is equal to (s

k
-

μ
k
/μ)G(y). Kimhi (2007) suggested using simulations to derive similar "marginal effects" for the case 

of alternative inequality measures. Note that the marginal effect of increasing income from a certain 

source by one percent uniformly is conditional on the subset of households that derive positive 

income from that source. Hence it will be denoted here as the intensive marginal effect. Alternatively, 

it is possible to simulate the effect on inequality of an increase in the fraction of households that 

derive income from each source, which is denoted here as the extensive marginal effect. This method 

is explained in the appendix. One can think of certain policy measures that affect income of those who 

already derive income from a certain source, and other policy measures that cause households to 

move into or out of this set of households. In certain cases, the intensive marginal effect can be 

thought of as a short-run effect, while the extensive marginal effect can be thought of as a long-run 

effect. 
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2.2. Data 

The data used in this research was collected through a household survey, which was conducted during 

January-March of 1995 in the Ejana-Wolene, one of the sub-districts of the Guragie administrative 

zone, in the Southern region of Ethiopia (figure 1). Ensete (false banana) is the major crop and food 

source in the region, and is grown by most households on small plots around the house. Its stem, roots 

and leaves are used for food and fiber. The cultivation of Ensete is highly labor-intensive, with men 

responsible for transplanting and harvesting, and women responsible for further processing and 

preparation. A total of 583 households were surveyed, about 31 in each of 19 randomly-chosen peasant 

associations. The survey questionnaire included questions about personal and family characteristics, food 

production and expenditures, income and assets, health, and time allocation. Figure 2 shows that almost a 

third of adult females in the sample households engage in non-agricultural activities, while only a fifth of 

males do so. However, men are more likely to engage in wage labor, while women are more likely to 

engage in self-employment activities, including handicrafts, trade and transport (by animals). Males 

and females spend roughly equal number of days per year in their non-agricultural activities, 82.5 

days for males and 91 days for females). However, men who are engaged in non-farm activities have 

much higher incomes than women. Kimhi and Sosner (2000) reported that men earned 4.6 birr per 

day on average, while women earned 1.9 birr on average (the official exchange rate at the time of the 

survey was roughly 6 birr per $US). Men are also considerably more educated than women, which is 

consistent with the observed earning differentials (Kimhi, 2006). These gender differences are not 

unique to the surveyed population. Loening et al. (2008) report similar findings for other parts of rural 

Ethiopia. 

These figures provide the justification for differentiating between male non-farm labor income and 

female non-farm labor income in the empirical analysis. Unfortunately, other income sources could 

not be individualized. These are grouped together into two categories: agricultural income (including 

income from crops and from livestock) and remittances. Agricultural income consists of roughly 50% 

of household income, and the remaining half is split almost evenly between remittances and non-farm 

labor income (figure 3). About two thirds of non-farm labor income is contributed my men.  

3. Results 
The inequality decomposition results (table 1) reveal that the rankings of the proportional 

contributions to inequality are similar to the rankings of the importance of the different income 

sources: agricultural income has the largest proportional contribution to inequality among all income 

sources, remittances are second in importance, then men's non-farm labor income, and women's non-

farm labor income is responsible for the smallest fraction of income inequality, 4.2% under the Gini 

decomposition rule and 1.7% under the squared coefficient of variation (both fractions are 

significantly different from zero). As the proportion of inequality contributed by women's non-farm 

labor income (2%-4%) is lower than its income share (10%), a uniform increase in women's non-farm 

labor income is expected to decrease household income inequality. This is confirmed by the intensive 

marginal effects of women's non-farm labor income, which are negative and statistically significant 

under both decomposition rules. The intensive marginal effects imply that a one percent uniform 

increase in female non-farm income is expected to reduce the value of the Gini inequality index by 

0.6% and the value of the squared coefficient of variation by 0.16%. It should also be noted that men's 

non-farm labor income has negligible intensive marginal effects that are not statistically significant. 

The intensive marginal effects of remittances are positive but insignificant, while those of agricultural 

income are positive and negative under the Gini and squared coefficient of variation decomposition 

rules, respectively, and hence do not provide consistent information.  
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The extensive marginal effects of non-farm labor income, men's or women's, are not statistically 

significant, while those of remittances are positive, but statistically significant only under the Gini 

decomposition rule. This implies that entry of households into non-farm employment is not expected 

to have a significant effect on income inequality. The extensive marginal effects of agricultural 

income cannot be computed because all households in our sample derive income from agriculture. 

Since the intensive marginal effect of women's non-farm labor income is the only marginal effect that 

is both statistically significant and consistent in sign across the two decomposition rules, we now 

differentiate this marginal effect by population sub-groups. In other words, instead of increasing 

female no-farm income uniformly across the sample, we do it for each population sub-group at a time. 

This can tell us whether certain population sub-groups are more likely than others to reduce income 

inequality be increasing their reliance on female non-farm income. We find that even after the 

differentiation, all intensive marginal effects of women's non-farm labor income are negative and 

statistically significant. We divide the sample into sub-groups according to marital status, family size, 

religion, household wealth, age and education. The results are in table 2. We find stronger effects on 

inequality among smaller households, among asset-poor households and among less-educated 

households. For example, the impact on inequality of increasing female non-farm labor income by 

one percent among households with up to one child under the age of six, with up to three children up 

to the age of 17, or with up to three adults, is more than twice the impact on inequality of doing the 

same for larger households. This could be due to the fact that the population sub-groups with smaller 

family size are larger and have higher per-capita incomes, and hence the one percent increase in 

female non-farm income is quantitatively stronger than a similar increase for the population sub-

groups with larger family size. The same is true for households with no educated adults, which have 

lower per-capita income than households with educated adults, but are much larger in number, and for 

households with per-capita wealth below the sample mean, which have much lower per-capita income 

than households with per-capita income above the sample mean, and are larger in number. On the 

other hand, we find weaker intensive marginal effects of female non-farm income on inequality 

among minority groups of single-parent households and Muslim households. This could be due to the 

fact that these minority groups represent about 10% of the population only, so the aggregate increase 

in income implied by the intensive marginal effects are small relative to those of the majority groups. 

Altogether, we cannot draw a clear-cut conclusion that a uniform increase in women's non-farm labor 

income among disadvantaged households has a stronger or weaker effect on household income 

inequality than among other households, but we are confident that the intensive marginal effects are 

always negative and statistically significant. 

It should be noted that regression-based inequality decomposition techniques that were suggested by 

Fields (2003) and by Morduch and Sicular (2002) are preferred for examining the impact of 

population characteristics on inequality. However, estimating the income-generating equations turned 

out to be highly unsatisfactory (in particular, household wealth explained almost all of the explained 

variation in per-capita income) in our case, and therefore we do not present these results. 

The robust result that a uniform increase in female non-farm labor income reduces total income 

inequality is probably due to the fact that female non-farm labor income accounts for a larger share of 

household income among low-income households. Hence, it identifies a suitable anti-poverty channel 

of policy intervention. The result that a uniform increase in female non-farm labor income has a 

stronger negative impact on inequality among non-educated households can be explained by the fact 

that uneducated adults are less likely to find satisfactory employment in the labor market, and 

therefore they are more likely to engage in self employment, which is heavily concentrated among 
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females in our sample (figure 2). Altogether, these households have lower per-capita income but their 

income is more sensitive to changes in female non-farm labor income. 

4. Conclusion 
This article deals with the importance of non-farm income to per-capita income inequality among 

Ensete-growing households in southern Ethiopia, with an emphasis on the gender dimension. The 

gender dimension is important in this context because we found gender-specific patterns of 

engagement in non-farm income-generating activities, with males more likely to engage in wage labor 

while females more likely to engage in self-employment. This could be because self-employment 

activities are more flexible in term of timing and hence are better complements to household tasks that 

are traditionally carried out by females. Men are more likely to be educated, a fact which also 

contributes to the comparative advantage of males in wage labor. 

We found that female non-farm labor income is the only income source that significantly reduces per-

capita income inequality. More precisely, a uniform increase in female non-farm labor income, among 

households that already have income from this source, reduces inequality. This finding has a clear 

policy implication: encouraging women to devote more time to non-farm income-generating 

activities, and creating market mechanisms that increase earnings in these activities, could potentially 

lift households out of poverty and at the same time reduce income inequality as a whole. Moreover, 

our results show that this conclusion is robust for non-uniform percentage increases in women's non-

farm labor income as well. In particular, we still obtained negative and statistically significant effects 

on inequality when we simulated the percentage increase in female non-farm labor income for 

particular population sub-groups, although the effects varied in magnitude across the population sub-

groups. 

Self-employment activities by women in a subsistence economy such as southern Ethiopia serve as a 

default source of extra income, due to the thin labor market and the comparative advantage of males 

in the labor market. This is why increasing the opportunities for women to engage in self employment 

activities is likely to have a larger impact on disadvantaged households and therefore reduce 

inequality. This conclusion comes with a caveat: our simulations held all other income sources 

constant while increasing female non-farm labor income. In fact, it could be that better non-farm 

earning opportunities will draw women out of other income-generating activities such as agricultural 

production. This calls for an extension of this research in the direction of deriving counterfactual 

income distributions for hypothetical changes in female non-farm labor opportunities, which take into 

account resulting changes in other income sources. 

In order to maximize the favorable inequality outcomes of policy measures that increase female non-

farm labor income, authorities should target specific population groups, in particular asset-poor 

households and less-educated households, which were found to have quantitatively stronger effects on 

inequality, when applying such policies. Note that the inequality implications could be even stronger 

if the outcome of the policy also decreases the variability of female non-farm labor income in the 

population. In such a case, the positive proportional contribution of female non-farm labor income to 

inequality and its negative intensive marginal effects work in the same direction, namely to reduce 

per-capita income inequality. One of the policies that could be useful in this regard is female 

educational enhancements. This could open more opportunities for women in the hired labor market, 

improve women's position within the household, and promote overall income inequality as well as 

gender equality. 
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Our conclusions could be generalized to other subsistence economies with thin labor markets and 

gender differences in labor market qualifications. It is not clear to what extent they also apply in other 

situations. In both cases, there is room for further research into this issue using data sets from other 

parts of Ethiopia as well as from other countries in Africa and elsewhere. 
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Appendix: simulating the extensive marginal effects 

Increasing the number of households who have positive income from source k by one percent is 

equivalent to increasing total income of households who have positive income from source k by one 

percent. In addition, the income of households who have zero income from source k can be decreased 

by a certain percentage that is equivalent to the percentage by which the number of households who 

have zero income from source k has to be decreased so as to keep the total number of households 

constant. The effect of these changes on income inequality is denoted here as the extensive marginal 

effects. 

Specifically, the extensive marginal effects are computed in the following way. First, we partition the 

inequality index (1) into two portions related to two subsamples, those who have income from a 

particular source (+) and those who do not (-):  

(A.1)  I(y) = Σi+ai(y)yi + Σi-ai(y)yi 

Then, we simulate a shift of one percent of households from the (-) subsample to the (+) subsample, 

assuming that once a household moves from (-) to (+), its per-capita income also changes by the same 

percentage in which the mean income of (+) is larger than the mean income of (-). This means that a 

household with an average income in the (-) subsample gets the mean income of the (+) subsample. 

Technically, the simulated level of inequality is  

(A.2)  I*(y) = I(y) + 0.01Σi+ai(y)yi - xΣi-ai(y)yi, 

where x = 0.01Σi+yi /Σi-yi. The purpose of x is to keep the total number of households constant.  
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Figure 1. Map of Ethiopia and survey area 

 

 

 

Source: Kimhi (2006) 
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Figure 2. Percentage of adults in non-agricultural activities 

 

Figure 3. Sources of per-capita income 
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Table 1. Inequality decomposition by income source 

____________________________________________________________________ 

  Inequality measures 
  ______________________ 
 Share of source-

specific per-capita 

income  

Gini Squared CV 
__________________________________________________________________ 
Inequality index  0.5306 1.5535 
    
Proportional contributions    
Agricultural income 52%  0.5786 

(11.9) 

 0.3997 

(3.95) 

Male non-farm labor income 15%  0.1490 

(4.04) 

 0.1918 

(2.32) 

Female non-farm income 10%  0.0422 

(3.79) 

 0.0173 

(1.92) 

Remittances 23%  0.2302 

(4.48) 

 0.3911 

(2.76) 

Total 100% 1.00 1.00 
Intensive marginal effects    
Agricultural income  0.0616% 

(2.32) 

-0.2585% 

(-1.30) 

Male non-farm labor income   -0.0054% 

(-0.28) 

 0.0576% 

(0.54) 

Female non-farm income  -0.0567% 

(-6.70) 

-0.1598% 

(-4.56) 

Remittances   0.0016% 

(0.03) 

 0.3684% 

(1.28) 

Extensive marginal effects    
Male non-farm labor income  -0.0029% 

(-0.13) 

-0.1621% 

(-0.59) 

Female non-farm  income  0.0143% 

(0.16) 

0.2647% 

(0.53) 

Remittances  0.1444% 

(2.57) 

0.5913% 

(1.30) 

Note: bootstrapped t-statistics in parentheses. 

Table 2. Marginal effects of female non-farm income by population sub-groups 

Population sub-group 
Sample 

size 

Mean 

income 

(birr) 

Marginal effects (%) 
Gini Squared CV 

Marital status of household head     
Single 63 123.2 -0.0114 

(-3.22) 

-0.0260 

(-3.28) 

Not single 508 138.6 -0.0456 

(-6.66) 

-0.1369 

(-4.61) 

Number of children up to 6     
Up to one  388 146.1 -0.0360 

(-5.86) 

-0.1148 

(-4.34) 

More than one  183 117.3 -0.0210 

(-5.26) 

-0.0481 

(-4.61) 

Number of children 7-17     
Up to three  405 141.4 -0.0453 

(-6.78) 

-0.1152 

(-4.80) 

More than three  166 125.9 -0.0116 

(-3.05) 

-0.0478 

(3.77) 

Number of adults     
Up to three  380 140.0 -0.0444 

(-7.12) 

-0.1117 

(-5.30) 

More than three  191 130.8 -0.0125 

(-2.77) 

-0.0513 

(-3.06) 

Religion     
Muslim 59 124.3 -0.0046 

(-2.26) 

-0.0150 

(-2.91) 

Not Muslim 512 138.4 -0.0523 

(-7.66) 

-0.1479 

(-4.73) 

Household wealth     
Up to 1800 birr/person 353 92.2 -0.0480 

(-7.36) 

-0.1253 

(-4.72) 

Over 1800 birr/person 218 209.4 -0.0089 

(-2.62) 

-0.0377 

(-3.64) 

Age of household head     
Up to 48 344 141.1 -0.0374 

(-7.01) 

-0.0935 

(-5.25) 

More than 48 227 130.6 -0.0195 

(-3.61) 

-0.0694 

(-3.56) 

Educated adult in the household     
Yes 184 163.2 -0.0183 

(-3.86) 

-0.0482 

(-3.75) 

No 387 124.4 -0.0386 

(-6.87) 

-0.1148 

(-4.57) 

     
Total (from table 1) 571 136.9 -0.0567 

(-6.70) 

-0.1598 

(-4.56) 

Note: bootstrapped t-statistics in parentheses. 
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Abstract  

The essay argues that the influential Washington Consensus neo-liberal economic philosophers 

assume that market and price mechanisms should be promoted to achieve economic development 

and calls for economic liberalization undermining the role of state intervention policy instruments. 

Contrary to this, the Beijing Model development policy advocators pronounce economic 

liberalization in a closed politics. The success of the Beijing Model posed profound challenge to 

the discipline of economics as the reform paths pursued by Chinese policy makers embarked on 

centralization of politics and decentralization of economic affairs to sub-national governments. 

The essay analyzes these presuppositions based on the evidence from the emerging developmental 

states in the BRICS that pursued multiparty politics (South Africa and Brazil) as well as the 

democratic India as a comparison to China. It maintains that any development model cannot be 

universally applicable and the realistic development policy should emerge out of the economic, 

historical, social and cultural experiences of a country while learning from the best practices of 

developed and emerging nations within the framework of its own practical realities. Development 

should be a local choice and development policy must be interpreted in the historical and social 

context of the society. It then contends a development policy is neither essentially evil nor good. 

Development policy is better seen as following from recognitions of its deontological processes 

and teleological perspectives than dictating a single universal path to prosperity. 

 

Keywords: Economic development; Washington Consensus; Beijing Model; development 

strategy; contemporary debate 

1. Introduction 
The paper brings together issues arising from research and theoretical developments on the 

Washington Consensus and Beijing Model as a development policy in the disciplines of political 

philosophy, economic philosophy, economics and the social sciences. It looks particularly at the 

subjects of contemporary debate among scholars in favour of the Washington Consensus and the 

emerging model of Beijing. Advocators of the former pronounce the importance of liberalization, and 

of the impact that it brings in the process of economic transformation. Advocators of the Beijing 

Model on the other hand, have been arguing in favour of closed politics and open economy as a 

principal path for economic transformation and development. In this paper, I present the following 

argument. Any development model cannot be universally applicable and realistic development policy 

should emerge out of the economic, historical, social and cultural experiences of a country while 

learning from the best practices of developed and emerging nations within the framework of its own 

practical realities (see Figure 1). To defend this argument, I first explore the Washington Consensus 
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Hailemichael Abera and Professor Meine Pieter Van Dijk for their constructive comments on the earlier draft of the paper. 
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development policy prescription in line with the interface between the state or politics and the 

economy and assess that relationship exploiting insights from contemporary philosophy of political 

and economic sciences. I also examine and critique the specific foundations of the Washington 

Consensus, which is neo-liberal economic theory, using the contemporary philosophy of political and 

economic sciences. 

 

Figure 1 Schematic Framework of the Main Argument 

 

 

 

Source:  Author‘s own view.  

The debate in development discourse has been cast in two major lines of theoretical frameworks: the 

non-interventionist libertarians‘ Theory of Development and the state interventionist Pig Push 

Theories of Development. The non-state interventionist policy framework from its early root of 

Classical Economic Model to the present neo-liberal theory suggests market liberalization and 

political freedom as the rules for economic growth and development. This framework focuses on the 

power of individualism and the free market for socio-economic development. Individualism is the 

moral stance and political philosophy, or social outlook emphasizes ―the moral worth of 

the individual‖ (Wood, 1972; Brown, 1993). Individualists promote the exercise of one‘s goals and 

desires and so value independence and self-reliance and advocate that interests of the individual 

should have precedence over the state or a social group, while opposing external interference upon 

one‘s own interests by society or institutions such as the government. Individualism makes the human 

individual as a central unit of analysis. Individualism thus involves ―the right of the individual to 

freedom and self-realization‖. On the other hand, utilitarian philosophers argue that individual 

freedom has limits. Jeremy Bentham (1789) said utilitarianism is the philosophy that the honourably 

correct course of action consists in the greatest good for the greatest number, that is, in maximizing 

the total benefit resulting, without regard to the distribution of benefits and burdens. It is a philosophy 

in which the happiness of the greatest number of people in the society is considered the greatest good. 

This philosophy implies that an action is right if its consequences lead to happiness (absence of pain), 

and wrong if it ends in unhappiness (pain). For utilitarianism, the criterion of good and evil is 

balanced between the individual‘s happiness and the happiness of the community, ―each counting in 

an equal way‖. That is, an action for once happiness stops when it decreases the happiness of another 

individual or the happiness of the largest number of the society or the community. As personal 
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freedom is considered in respect of the freedom of other individuals and of the community, my 

freedom stops when it diminishes the freedom of another individual or the well-being of the society. 

The state interventionist Pig Push theoretical framework suggests government intervention in the 

economy with ownership of the means of production and distribution as the rule for socio-economic 

development. This policy advocates invalidate the hypothesis of liberal non-interventionist policies 

based on the theory of market failures; a situation in which free markets fail to allocate economic 

resources efficiently. The interventionist policy assumes that individuals engaging in transactions to 

increase their benefits following rational arguments also have non-economic motives and that they are 

thus not always rational in the pursuit of their economic interest. The development policy debate has 

been awash with this line of thinking since 1959‘s Lipset analysis, in which the development-

democracy nexus controversy was concluded that it is desirable to postpone democratization and 

pursue congenial policies to economic growth. Based on the practical experience of Asian 

development since 1980‘s, the interventionist policy came up with a new version of itself called the 

Developmental State Model. Developmental State Model suggests guided, strategic, selective and 

deliberate state intervention in the economy with clearly articulated social and economic objectives as 

important for the promotion of economic growth and development, postponing political liberalization 

to latter periods.  

Both models tend to focus on the deontology of development policy with little attention to its 

teleological perspectives. They follow the principle that ―the means justifies the end‖, although it is 

equally important to properly craft the outcomes to be achieved when making the development policy. 

Deontological perspective is a normative outlook that judges the goodness of an action based on the 

action‘s adherence to a rule or rules (Moore, 2008; MacMahan, 2003). Deontological theories judge 

the probity of choices by criteria different from the states of affairs those choices bring about. What 

makes a choice right is its conformity with a moral norm. Such norms are to be simply obeyed by 

each moral agent, and such norm-keepings are not to be maximized by each agent. In this sense, for 

such deontologists, the right is said to have priority over the good. If an act is not in accord with the 

right, it may not be undertaken, no matter what the good that it might produce (including even a good 

consisting of acts in accordance with the right). Teleology is the doctrine that the results or outcomes 

of decisions and acts determine what is right or good (Mills, 1869). Teleological perspective in 

general rests on the proposition that what is right is the action most likely to result in the most or the 

most significant good — the best likely consequence. Telologists hold that choices — acts and/or 

intentions — are to be morally assessed solely by the states of affairs they bring about. According to 

telologists, thus, it is a must to specify initially the states of affairs that are intrinsically valuable — 

often called, collectively, ―the Good‖. They then are in a position to assert that whatever choices 

increase the Good, that is, bring about more of it, are the choices that it is morally right to make and to 

execute. (The Good in that sense is said to be prior to ―the Right‖.) 

The Theory of State Building suggests political stability and institutional development to achieve 

economic progress. Political instability as a result of unfinished business of state building undermines 

the capacity of the state to design and implement effective development policies. This implies that 

pragmatic development policy making requires the analysis of not only economic dimensions of 

development but also that of political history and socio-anthropological matters of a state. Pragmatism 

is a philosophy distinguished by the doctrine that the meaning of an idea or a proposition lies in its 

observable practical consequences and its concern with a practical, matter-of-fact way of approaching 

or assessing situations or of solving problems (William, 2000; Peirce, 1905). Pragmatism entails that 

actions or policies have to be dictated by consideration of the immediate practical consequences rather 

than by theory or dogma. 
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The conventional and traditional liberalization theory which was developed as the Washington 

Consensus with the works of John Williamson (1990) calls for strengthening market and price 

mechanisms, and subordinating the role of policies for development and economic progress. 

However, this prescription is hardly workable for developing economies because of institutional and 

technological problems. Institutional theory suggests the improvement of the quality of institutions for 

long run economic growth and development. The institutions represent a network of formal and 

informal rules meant to introduce order in the economic and social life and to improve a mechanism 

of applying and monitoring these rules in view of efficiently using the available national resources. 

The institutions form the environment that can influence favourably or unfavourably the itinerary of 

economic and social activities of a country. However, the institutional arrangements and their capacity 

in developing economies are weak to apply the Washington Consensus liberalization policy 

prescriptions. Strong legal, political and economic institutions are essential preconditions for 

liberalization for the fact that these institutions are important to establish and enforce laws, rules and 

regulations. 

Endogenous growth theories suggest government policy to foster right kinds of investment in physical 

and human capital formation for economic expansion, growth and development. Developing 

economies are not producers of technology and new methods. Developing economies are poor in 

innovation because of low human capital development through education and training. For economic 

development, human and physical capital formation is essential for the efficient utilization of natural 

resources. In developing economies, markets (factor, goods and services, and financial markets) are 

imperfect and financial markets are non-existent in some of the developing countries. This entails that 

deliberate and guided state intervention is desirable for the development of not only the market but 

also the market-supporting state institutions. The author critiques neo-liberal policies and the Beijing 

Model using contemporary literature in politics, economics and philosophy. The author elucidates the 

way forward for developing economies to achieve economic transformation and development, raising 

such questions as: Why did the Washington Consensus which proved the case in Western economies 

fail in most of the emerging economies? What is the interface between politics, state and economy? Is 

the individual right based on capitalist economic policy absolute? Is the individual interest-based neo-

liberal development policy compatible with collective interest? What is the Beijing Model all about? 

Is the Beijing Model development policy sustainable? Is there any single path to economic prosperity? 

How is economic liberalization related to political liberalization? How do social, cultural, economic, 

and historical experiences affect the development policy? For spotlighting these ideas, this article 

reviews the current economic literature on the conventional wisdom of the Washington Consensus 

and the Beijing Model development policies. The author answered these questions from the 

perspective of critical argument analysis, providing evidences from research, theory and practices.  

The focus of a body of research that has been done on economic liberalization and the Beijing Model 

has been on debating the superiority of either of the two than on what should be done by developing 

economies to get people living in absolute poverty out of that evil. Finally, the intent of this paper is 

not to engage in suggestions of the non-interventionist policy of the Washington Consensus or the 

interventionist policy of the Beijing Model, and not to praise any of these policies but to explore the 

changing foundation of economic development methodology, for the aim of this paper is to motivate 

discussion concerning economics that takes into consideration the social, cultural, historical and 

economic resource dimensions, in terms of raising awareness about the foundation that informs 

formal economic development models and not necessarily in terms of developing these models. Thus, 

the goal of this paper is not to degrade the power or even to deride the importance of the notion of 

both economic development policy prescriptions or to offer an alternative economic development 



 

 

Page | 344  

 

methodology, rather, it is to review and discuss the recent changes in economic development 

methodology vis-à-vis the contemporary philosophy of political and economic science and the 

practical realities.  

This article is organized as follows: the next section integrate the topic into the philosophical roots of 

the current state of debate on economic development policy and provide an overview of the economic 

studies dealing with the Washington Consensus liberalization policy and the Beijing Model of 

developmental state policy. This section examines the philosophical and theoretical foundations of the 

Washington Consensus liberalization theory and the Beijing Model and provides an analysis of the 

pragmatic realities in line with the theories. The second section examines in detail the current state of 

contemporary debate on development policy as a result of Asia‘s rising economic stars‘ (China, 

Singapore, Taiwan and Korea) postponing political liberalization, which is a departure from the 

conventional wisdom, vis-à-vis other emerging developmental states that pursued the path of 

simultaneous reform in politics and economy (South Africa and Brazil, as well as the democratic 

India). This section critically analyzes the justifications for rejecting both models and looking into 

once own realities for developing economies policy makers, providing a thorough and critical analysis 

of evidences from research and practice. The last section of the article summarizes the discussion and 

points to a couple of steps which should be undertaken by developing economies to join the path of 

economic prosperity.  

2. Historical Evolution of the Current State of Debate on Economic 

Development Policy  
The contemporary debate in development literature is whether the Washington Consensus model of 

liberalization could bring economic and social transformation for economies where millions are living 

in absolute poverty. The Washington Consensus is a prescriptive set of liberalization, privatization 

and deregulation measures that the Washington-based institutions (International Monetary Fund, 

World Bank, US Treasury, and Federal Reserve Board) have been imposing on developing countries, 

beginning in the late 1980s. As summed up by John Williamson (1990) the main ingredients of the 

Washington Consensus liberalization policy are: 

1. fiscal discipline (low budget deficits if not balanced budgets); 

2. redirection of public spending towards public goods with high social and economic returns, 

like primary education, primary health care, and infrastructure; 

3. comprehensive tax reform (such as lowering marginal rates, broadening the tax base, and 

enhancement of tax collection efficiency); 

4. interest rate liberalization in conjunction with financial sector liberalization; 

5. competitive exchange rate; 

6. capital account liberalization to attract foreign direct investments; 

7. privatization; 

8. deregulation (expanding economic freedom by removing barriers to entry and exit); 

9. Securing property rights. 

Its origin could be traced back to the classical economic thought pioneered by Adam smith‘s book, 

The Wealth of Nations, published in 1776. This policy model is based on the fundamental assumption 

of the self-regulating market through price mechanisms: ―market as the invisible hand with individual 

rational choice‖. Suggested policy tools limit the role of the state to public works, issuing of 

regulatory frameworks and law enforcement, arguing that government intervention in the economy in 

the form of ownership, production and sale of goods and services will lead to inefficient of economic 

management.  
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Neo-liberal economic philosophers, like Friedrich August von Hayek in the use of knowledge in 

society (1945), claimed that the price mechanism serves to share and synchronize local and personal 

knowledge, allowing society‘s members to achieve diverse, complicated ends through a principle of 

spontaneous self-organization. Hayek coined the term ―catallaxy‖ to describe a self-organizing system 

of voluntary co-operation. For Michael Polanyi, it was the fear of totalitarianism that led him to his 

belief in the importance of the free market in preserving liberty and exploiting the tacit knowledge of 

society as a whole (Wittman, 1999). Like Hayek, he believed that such markets were not conscious 

inventions but evolved habits, sharing and synchronizing local and personal knowledge in achieving 

diverse ends among society‘s members through a principle of self-organization. Hayek viewed the 

price mechanism, not as a conscious invention (which is intentionally designed by man), but as 

spontaneous order, or what is referred to as that which is human action but not of human design. 

Milton Friedman‘s essay, ―The Methodology of Positive Economics‖ (1953), provided the 

epistemological pattern for his own subsequent research and argued that economics as science should 

be free of value judgments for it to be objective. Moreover, according to Friedman, a useful economic 

theory should be judged not by its descriptive realism but by its simplicity and fruitfulness as an 

engine of prediction. These economic thinkers tried to separate politics or state from economics which 

are in fact, in my view, inseparable. Economic policy decisions end up as political decisions, and at 

the same time, economic policy affects politics (Rand, 1964; 1982). Political power grants the ability 

to change economic institutions or undertake redistribution of income and wealth. This power is 

regulated by political institutions which establish limits of political power and determine how political 

power changes hands. Political institutions include constitution, electoral rules, constraints imposed 

on the power of the executive by other branches of the government and political parties. Economic 

institutions and their policy implications influence the operation of political institutions and therefore 

are linked to political power. 

Neo-liberal economic thinkers have been preaching demarcation between politics and economy, 

though that demarcation cannot be observed or implemented in practice. To the extent non-

interventionist policies are pursued, markets proved to fail to allocate resources efficiently. This fact 

has been evident with the major global economic crises of the recent past (1930‘s, 1970‘s, 1990‘s and 

2007‘s), the wave of which began from the major liberalized economies. Although the first signal of 

an increased state intervention in economy dates back to World War I (Burlacu, 2004), the first 

landmark critics against the classical liberalization theory was coined by John Maynard Keynes‘s 

publication General Theory of Employment, Interest and Money, when the world economy was in the 

middle of depression in the 1930s. Keynes objected to the classical approach, which viewed 

individuals engaging in transactions to increase their benefits following rational arguments, and 

argued that individuals also have non-economic motives and that they are thus not always rational in 

the pursuit of their economic interest. That is, individual economic rationality may lead to an outcome 

that is collectively sub-optimal in terms of resource allocation. It is seldom possible to have a stable 

society and a stable economy with government hands limited as suggested by neo-liberal thinkers. 

Keynesian economic philosophers reaffirmed this fact and suggested interventionism policies as 

desirable through the manipulation of monetary and fiscal policies for stabilization. The Keynesian 

argument that refers to a market as not self-regulating has been consistent with the pragmatic 

economic realities.  

When it comes to human rights, neo-liberal thinkers pronounce equality of human beings, but in their 

economic philosophy the same people advocate inequality which might result in social welfare loss 

and crisis. So isn‘t political action important to at least reduce such welfare loss if not to eradicate? 

My answer is that it is not only important but also imperative. Economic inequality and welfare crisis 
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could lead to the prevalence of crime and robbery, which creates a favourable breeding ground for 

social crisis. If we understand modern state with the camera of Thomas Hobbes and John Locke, we 

might wonder whether we can separate politics from economy. According to these philosophers, the 

state is the product of conflict, war and competition that lead to a social contract by societies to have 

protection or security from a third party which is the government. A society in natural state, according 

to these philosophers, employs physical force to surpass the competition and to win the wars involved. 

In such a state, the power of reason is undermined by the supremacy of physical force in relationship 

to members of the society. The government, therefore, should establish limits to the freedom or rights 

for the protection of public interest through well-defined legal jurisdictions to avoid arbitrary action. 

The rule of law and political reforms are necessary to avoid the use of revolution to correct 

imbalances. Injustice, corrupt practices and partiality in the application and enforcement of laws and 

regulations are fundamental causes of revolution. Hence, having a reasonably just system, 

criminalizing and disciplining corrupt practices and impartial application and enforcement of laws and 

regulations are essential to avoid revolution.  

The debate on liberalization theory was further intensified with the works of Marx and Engel in their 

explanations of the dehumanizing aspects of the capitalist system (Campbell, 2010). The Marxists 

argued that the inherent contradictions of capitalism would lead to its downfall and replacement by 

Communism (Marx & Engels, 1976). In line with this view, they suggested state ownership of means 

of production as appropriate for equity of human beings. Those economies which subscribed to the 

Marxist system were able to record enormous improvement, though they were not able to sustain 

because of excessive limit to human freedom (Rand, 1964; 1982). The saga of global dominance 

between the former USSR and USA was concluded with the victory of the American-based capitalist 

system and complete collapse of the former in the late 1980s. This is the period when the Beijing 

Model development policy laid its foundation because China‘s Communist Party refused to accept the 

policy imposition of the Washington Consensus development model in the name of policy advice by 

the World Bank and International Monetary Fund, pushed by the USA and its strong allies.  

The Chinese Communist Party was founded in 1921 (Mao, 1961). Before assuming political power in 

1949, the Party was challenged by a series of civil revolution from the Nationalist Party or the 

Kuomintang, the party in power at that time. But during the Sino-Japanese War period (1937–45), the 

Chinese Communist Party and Nationalist Party were temporarily in alliance to fight their common 

enemy the Japanese (Yang, 1990). After the conclusion of World War II, the civil war resumed 

between the Kuomintang and the Communists. Despite initial gains by the Kuomintang, they were 

eventually defeated and forced to flee to off-shore islands, most notably Taiwan, and the Communists 

established the People‘s Republic of China in Beijing on 1 October 1949 (Harvey, 2005). During the 

1960s and 1970s, the Chinese Communist Party experienced a significant internal cultural revolution 

and ideological breakdown with its strong Communist allies in Russia and the world. Since then, 

Mao‘s peasant revolutionary vision and the so-called ―continued revolution under the dictatorship of 

the proletariat‖ stipulated that class enemies continued to exist even though the socialist revolution 

seemed to be completed, giving way to the Cultural Revolution. This fusion of ideas became known 

officially as the ―Mao Zedong Thought‖, or Maoism outside China. It represented a powerful branch 

of Communism that existed in opposition to the Soviet Union‘s ―Marxist Revisionism‖ (Greenhalgh 

& Winckler, 2005). Following the conclusion of the Cultural Revolution in 1976, the Chinese 

Communist Party, under the leadership of Deng Xiaoping, moved towards socialism with Chinese 

characteristics and instituted the Chinese economic reform, reversing some of Mao‘s ―extreme-

Leftist‖ policies. Deng argued that a socialist country and the market economy model were not 

mutually exclusive. While asserting the political power of the Party itself, the change in policy 
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generated significant economic growth. The ideology itself, however, came into conflict on both sides 

of the spectrum with Maoists as well as progressive liberals, culminating with other social factors to 

cause the 1989 Tiananmen Square protests. Deng‘s vision for economic success and a new socialist 

market model became entrenched in the Party constitution in 1997 as the ―Deng Xiaoping Theory‖. 

China continued to record historic economic development through its acclaimed Beijing Consensus 

and this reignited the debate on development policy. The irony here is there is no Beijing Consensus 

conventionally agreed upon throughout the world as opposed to the Washington Consensus 

liberalization. The Beijing Model is a rationalization of pragmatic response on the part of the Chinese 

leadership to economic and political pressures. Ecumenically, the model focuses on consideration of 

economic liberalization in a closed political system and hence it is restrictive in terms of public 

participation in the political process towards the development of democratic leadership through 

supporting and organizing alternative political parties. In the economic dimension, the model 

appreciates both state and private capitalism. The role of the private sector development is well 

recognized with this respect and the political leadership provides the necessary support to the sector. 

But, in the political arena, the Chinese Model promotes single party rule which significantly restrict 

the scope of public participation in the political process. Libertarians argue for the multi-party system 

as one of the pillars for democracy, although there has been controversy over whether multi-party 

politics bears the inherent values which lead to liberal democracy. The contesting argument is that 

election financing in the multi-party system might lead to corruption and democratic rent seeking. The 

multi-party system is non-existent in the Beijing development model as the political leadership in 

China pursued single party politics. 

For the Beijing development model, its uniform and consistent definition is missing in the plethora of 

development literature about this model. According to Ramo (2004), the Beijing Model is composed 

of three theorems. The first theorem repositions the value of innovation. The second theorem demands 

a development model where sustainability and equality become first considerations, not luxuries. That 

is, the model rejects GDP as a measure of growth though China‘s statistical authority annually reports 

the growth of China in terms of its GDP growth rate. The focus on equality and social welfare is not a 

new perspective. It has been practised for years in the West, specifically in Europe, for decades by 

political systems which subscribed to the fundamental principles of social democracy. When 

evaluated in itself, the outcome of the Beijing development model resulted in a society unequal in 

spatial income distribution (Fan, 2008) and individual income distribution (Jefferson, Rawski & 

Zhang, 2007; Krugman, 1994). M. Blecher and O. College (2005) argued that China‘s economic 

restructuralization and growth since 1978 lead China to become one of Asia‘s most unequal societies. 

Finally, the Beijing Model contains a theory of self-determination, one that stresses using leverage to 

move big, hegemonic powers that may be tempted to tread on its toes. The third theorem discusses the 

foreign policy dimensions of development and the need for the state to remain independent of other 

states, especially the U.S. and its strong allies. However, rejecting standardized policy prescriptions 

and avoiding bilateral co-operation are the two distinct things. Bilateral co-operation based on 

international agreements and sovereignty of states is important for the comprehensive transition 

within the framework of domestic development policy. 

For van Dijk (2009), the priority of development policy of the Beijing Model is given to stability, tied 

aid, win-win results, and a role for the private sector in a government-led development model and less 

attention is given to democracy. The flaw in this definition is that less attention to democracy and 

sustainability of stability, which is a priority in the model, are hardly compatible owing to libertarian 

theories. Incongruously, the Beijing Model envisages stability through an undemocratic system of 

governance. Richard M. Bird and Robert D. Ebel (2007) considered that for political institutions to be 
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sustainable there are only three ways. These have to do with: (a) the creation of a common ideology 

or belief system through which most people may simply share the underlying values committed to the 

maintenance of institutions; (b) putting into place a series of checks and balances on the legal and 

institutional systems; and (c) buying the loyalty of potential territorial dissidents at least for a time. 

The third option might have adverse consequences because of granting monopoly privileges or rent to 

one‘s supporters in a manner that not only pays for political support but also tends to deter ―shirking‖ 

since what has been given can be taken back. 

The standard Washington policy prescription claims that without democracy as the mode of 

governance, sustaining of stability is very difficult because of the fact that undemocratic leadership 

inevitably would lead to revolution against dictatorial rulers. This is the fact evidenced in the 2010/11 

revolutions in the Arab countries, which exploded in Tunisia, followed by Egypt and then expanded to 

the Middle East countries. Purely on economic indicators, these countries received complementary 

reports from the International Monetary Fund and the World Bank. On governance indicators, 

however, according to Transparency International, these countries are identified as having corrupted 

systems where the rule of law is compromised. But, the Chinese Model emerged to be a peaceful rise 

posing critical questions on the conventional economic wisdom. Hence, one is not at fault to ask why 

the Chinese development model emerged to be peaceful rise when it does not comply with the 

conventional economic thinking. Although China is a unitary state (Xu, 2008), sub-national 

governments play a significant role purely on economic decisions while the central government 

controls the politics through personnel control. This implies that economic decisions are highly 

decentralized and political decisions are centralized. He further argued that sub-national governments 

in China practically have more authority than their federal counterparts around the world. On top of 

that the Chinese government has significant intervention in businesses even when the enterprises are 

privately owned (North, 1981; Acemoglu D. & Johson S., 2005). This makes the Chinese 

development model unconventional and complete contradiction to the standard Washington policy 

prescriptions (Weitzman & Xu, 1994; Rodrik, 2006).  

Bruce J. Dickson (2006) said, the ―Beijing consensus suggests that rapid economic development 

requires active leadership by political elites committed to growth and that authoritarian rule is 

necessary to sustain these pro-growth policies.‖ On the surface, it seems that China‘s emergence 

invalidated the hypothesis that economic reform without political liberty is weak. The fact is that 

China learns from developed economies within its own practical realities. Yasheng Huang (2010) 

argues that the Washington Consensus view describes the Chinese growth experience better 

evidenced that the Chinese personal income/consumption growth was strongest when China had in 

place those policies closer to those standard prescriptions of the Washington Consensus (in the 1980s) 

and this growth slowed down substantially during the period when the Beijing Consensus policies 

were adopted during and after the 1990s (see Figure 2). Huang‘s evaluation of the Chinese Model is 

based on economic performance, ignoring the way in which the political system of China interacts 

with its economy. A plethora of economic literature on the performance of the Chinese economy 

confirmed that it is a remarkable achievement unparalleled in the history of development, with 9.5 

annual growth rate for about 30 years in a row (World Bank, 2010). The paradox to the advocators of 

the conventional economic development theory is how a country with a Communist political system 

emerges to be dominant in the global political and economic affairs. The regional decentralization in 

China leads to sub-national governments‘ control over a substantial amount of resources, such as land, 

firms, financial resources, energy, and raw materials (Granick, 1990; Qian & Xu, 1993; Shirk, 1993). 

Sub-national governments are major players to the bulk of the Chinese economy. They could, under 

the supervision of the central government, initiate, negotiate, implement, divert and resist reforms, 
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policies, rules and laws (Naughton & Yang, 2004). This resulted in competition among sub-national 

governments for achievement in economic indicators while the central government oversees the 

politics through directly appointed leaders and personnel control. 

Figure 2 GDP Growth Performance of China Compared to Emerging Developmental States  

 

Source: World Bank (2012).  

Economic development in China has not been accompanied by political liberalization and hence the 

future of the Beijing Model development policy is still under debate. The former Soviet Union and 

Yugoslavia were able to record remarkable economic growth under the Leninist system. But we know 

how that history ended with complete collapse of those political systems. The sustainability of the 

development of China is of a kind we should stay and see in lieu of the degree to which the political 

reforms would be introduced. As hypothesized by the developmental policy advocators, it is possible 

to silence the public with compulsion and force to bring economic progress. But for how long is that 

possible? China‘s policy makers unreservedly and openly declared that Liu Xiaobo, its citizen who 

has been a human rights activist, does not deserve the Nobel Peace Prize Award of 2010 to which he 

was awarded. The Chinese government reacted in a similar fashion to the reactions of the Soviet 

Union to the award of the same prize to Andrei Sakharov in 1975 and that of the Burmese government 

to the same award to Aung San Suu Kyi in 1991, forbidding Liu to travel to Oslo to receive it. 

Nothing more than this is the revelation of the fact that China is still not willing to accept diversity in 

thought. Paul T. Zeleza and Philip J. Mc Connaughay (2010) argued that human rights are as much 

about economic and social rights as they are about civil and political rights. The Hobbesian 

foundations for rights based on social contract theory and ideas of security are rejected by the Chinese 

Model. According to Merry Sally Engle (2006), human rights are deeply compatible with neo-

liberalism and its emphases on individualism and free choice assert the radical idea of the equality of 

every individual and the importance of protecting those individuals from abuses of state power. Merry 

Sally Engle argued that what human rights actually mean is itself a product of local ideological and 

political histories. This is the reasoning from the Chinese authorities when they are accused of 

violation of human rights by the international community. It is understandable that local ideological 

and political histories influence the development path of a country. However, the fact that a human 

rights approach to development (Kapadia, 2002; Rajagopal, 2003; 2005) offers a more balanced 
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understanding of the social costs and benefits of development, and appropriating the idea of human 

rights into the development project itself has been evidenced in contemporary development literature. 

A human rights approach states that the process of development is as important as the outcome, and 

that indeed the process largely determines the type of outcomes resulting from development activities. 

China, which has never been subject to structural adjustment programmes (Rebol, 2010; Giovanni & 

Lu, 2011), achieved the most significant reduction of poverty in history within two decades through a 

gradual opening-up reform process that allowed for many experiments to test its own path. However, 

when politicians, economists and diplomats talk about China, they express concern about Asian 

security, economics and trade, and human rights (Harris & Udagawa, 2004). They also now routinely 

invoke the potential for economic development in China to do great harm to the natural environment 

of East Asia and indeed the entire globe. 

China‘s authorities are still not willing to allow the public to exercise freedom of speech, opinion and 

political participation in alternative political forces. Political pluralism is totally ignored though it is 

the right project for stable democratic progress. It is through political pluralism that citizens 

participate in the governance system of a country and exercise freedom of expression. It is through 

this approach that the accountability of the government to the public is monitored and outright 

corruption could be minimized. All matters related to these issues are missing in the Chinese 

development model. Ideally multi-party democracies would be free of corruption, but in practice it is 

far from being the case. Indeed the financing of political parties has been a driving force for 

corruption even in well-functioning multi-party democracies. Hence, what could the Chinese Model 

offer is not an alternative development policy but it signals that any country should look into its own 

path. If there is something that developing economies can learn from China‘s experience (Rebol, 

2010), then it is that there actually is an alternative to conventional wisdom and that each country has 

to find its own path, leaning on more than one point of reference and genuinely taking into account 

history and local reality. China‘s experience would not be the best lesson for developing economies, 

because on the one hand, it appreciates authoritarian leadership of the single party system, and on the 

other hand it tries to disentangle economy from politics. The fact that the Chinese development model 

is anti-human right is the biggest concern of scholars of politics and economics in the contemporary 

development policy debate. This is the profound reason for those who question the sustainability of 

China‘s development model. Generally speaking, what developing economies can learn from China‘s 

experience is that they have to look into their own realities in terms of political, historical, social and 

cultural experiences to have a genuine development path of their own.  

The Chinese developmental model is unique when compared with its counterparts such as South 

Korea, Taiwan, Japan and many others, because the model is mainly characterized by the 

authoritarian regime of single party rule plus policies conducive to capitalist development. Though 

other developmental states allowed significant intervention of the government in economy through 

industrial policy, they followed multi-party rule in which the dominant party emerged through public 

consent. However, all of them have had periods of authoritarian rule during which the foundations 

were laid for industrial development. To understand the Chinese development model, one must 

analyze it as a process of experimentation based on domestic realities to identify what to do and what 

not to do, instead of maneuvering with it in terms of sets of policy prescriptions. Under the state 

intervention development policy, the economic performance of China not only surpasses the emerging 

developmental states that pursued the path of multi-party politics or democratization (Brazil and 

South Africa), but also that of the democratic India (see Figure 2). Contemporary Brazil is found to be 

one of the chief laboratories for the rebirth of state activism as a developmental state and the visible 

outlines of this new model, though incipient, suggest its compatibility with political democracy and 
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open economies (Arbix & Martin, 2010). Definitely, the positive performance of Brazil and other 

Latin American economies, with respect to economic growth and poverty reduction, permits and 

indeed requires a rethinking on the state and development under which state intervention in economic 

and social policy was cast as essentially defensive, and treated as one of the principal obstacles to 

growth, competitiveness, social equity, and even democratic consolidation (Poon, 2009), South Africa 

marks a political transition period under the Zuma administration as the country‘s past growth 

performance is examined and the underlying policy framework is re-visited to reinforce the country as 

a developmental state. Zuma asserted this in the African National Congress‘ 2007 conference in 

Polokwane, which established the subsequent election manifesto policy framework saying, the ―Key 

to achieving South Africa‘s development priorities will be the building of an effective developmental 

state.‖ Gangly, Diamond and Plattner (2011) argued that India has proven itself capable of not only 

preserving democracy but of deepening and broadening it by moving to a more inclusive brand of 

politics. Political participation has widened, electoral alternation has intensified, and the civil society 

has pressed more vigorously for institutional reforms and greater government accountability.  

Commentators of the Chinese development model argue that the rise of China justifies the fall of the 

standard Washington policy prescriptions. However, it is hasty to conclude that the success of the 

Chinese development model suffices to justify the death of the Washington Consensus development 

policy. It simply signals the imposition of standardized policy prescriptions may not work for 

countries with very different economic, historical, social and cultural experiences. The failure of the 

Washington Consensus is rather attributable to its ignorance of the practical political and historical 

realities of the developing economies. The policy prescriptions and reforms were commended not on 

account of the practical realities of the developing economies. Early 1990s was the period when most 

of the developing economies lack financial markets, their industrial education was poor, and the 

capacities to manage these reforms were missing. Therefore, in the absence of financial markets, 

recommending financial liberalization is not compatible with the economic realities of the LDCs 

(least developed countries) and therefore impractical. It would be realistic to suggest how financial 

markets should be established and properly managed. What if these economies consider the 

liberalization of financial institutions? Here allowing foreign banks in LDCs are meaningful if they 

could extend credits to the local peasants, but experience proved that these institutions have come 

with foreign investors to exploit the cheap labour in the developing economies (Stiglitz, 1999; 2004).  

The neo-liberal policy prescription of privatization of state enterprises on the surface seems plausible. 

The practical realities of the developing economies demand both privatization and state capitalism. 

State capitalism is a system in which governments use various kinds of state-owned enterprises to 

manage the exploitation of resources, which they consider are the state‘s crown jewels, and to create 

and maintain large numbers of jobs. They select privately owned companies to dominate certain 

economic sectors or use so-called sovereign wealth funds to invest their extra cash in ways that would 

maximize the state‘s profits (Bremmer & Keat, 2010). Aldo Musachio and Sergio G. Lazzarini (2012) 

observed that Brazil, Russia, India, and China (BRIC), the largest emerging markets, display the same 

pattern of ownership observed in other parts of the emerging and developed world — that is, a mix of 

majority and minority ownerships. The developing economies demands the privatization of state 

enterprises because government hands should get off the economic sectors that could be effectively 

operated by the private sector. On other hand, those economic sectors which could create large 

employment opportunity but less profitable to private sector investors demand government investment 

resulting in state capitalism. Through this process, the income of citizens would be increased as a 

result of economic transformation, leading to activated demand for industrial and consumable goods, 

and hence an investment sector, which was not attractive once to the private sector would now 
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become the choice of the private sector. The situation would get government hands out of the sector, 

moving it to another sector which is not a promising investment to private owners. Compliance to the 

Washington Consensus policy prescriptions has been used as the conditional parameter by the World 

Bank and International Monetary Fund for giving development aid and loan to developing economies 

through the structural adjustment programmes, but the conditionality of the aid and loan in the 

structural adjustment programmes for developing countries undermined the programme ownership 

(World Bank 1998). It is now almost universally agreed that an appropriate domestic policy 

environment is a prerequisite for effective use of the aid. Conditionality is nothing more than a clear 

definition of what is meant by appropriate policy environment in specific programmes, providing a 

direct link between policy performance and the continued flow of financial assistance. 

The Washington Consensus was an effort to universalize political ideologies and development policy 

perspectives which were effective in the United States of America and Western European countries. 

In the process, the developing economies were forced to accept the policy prescriptions as imposed. 

They were not allowed to practice the concepts in their own contextual realities. Although the 

Western model of political and economic reforms in developing economies were well-intended and 

understandable (Rebol, 2010), they failed to recognize that the developing countries needed some 

home-grown policies that reflect the situation on the ground, rather than a ―one-size fits all‖ approach 

that might have worked elsewhere in the past. The policy prescriptions were derived from the 

historical, social, cultural, political and economic experiences of Western nations. The experiences of 

the developing economies were not in parity with those of the Western economies. Those countries 

which adopted a heterodox approach (Brazil, China, Taiwan, South Korea and Vietnam) and practiced 

the liberalization policy of the Washington Consensus within that framework achieved a remarkable 

economic transformation. 

3. Current State of Debate on Economic Development Policy and 

Lessons from Emerging Economies 
Starting from the recent past, there has been controversial debate concerning the precedence of 

political liberalization and economic liberalization, which is another attempt to demarcate politics 

from economy. China and Singapore‘s emergence, followed by Brazil, as the economic stars with 

their policy of market liberalization before democratization in the early stage of development resulted 

in the debatable idea of market liberalization preceding political liberalization. They have proved to 

be the most successful emerging economies, though their policy is opposed to the unpredictable 

reform path experienced by the Central and Eastern European countries of the former socialist bloc, 

which predominantly chose rapid and simultaneous political and economic liberalization in the 1990s 

(Senik & Grosjean, 2011; Stiglitz, 2004). According to Pauline Grosjean and Claudia Senik, and 

Joseph Stiglitz, Latin America countries also demonstrated that political liberalization can be an 

obstacle to the development of the market, when the leaders need to impose unpopular reforms while 

being responsible to their constituencies. This theory concludes that the optimal route is to develop 

market institutions in the first stage of development, and consider democratization at a later stage.  

Developmental state policy advocators (Lipset, 1959, 1960;  Hatzipanayotou, Michael & Miller, 

1994; Katsimbris & Miller ,1996) advocate the postponement of political liberalization and believe in 

the precedence of economic liberalization, arguing that the desire for political freedom and 

democratic institutions does not arise until the country reach a certain degree of material comfort and 

market liberalization. They claim that this sequence also meets the citizens‘ preferences. This is the 

Lee‘s Hypothesis of closed politics and open economy for development policy, and it has worked for 

the current Asian economic stars. However, this argument is not acceptable to neo-liberal economic 
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thinkers of the Washington Consensus, who incline to have parallel liberalization of both politics and 

economy. For liberals, the development policy should ideally embrace parallel political and economic 

reforms. Their arguments are that promotion of both local investment and direct foreign investment is 

easy with political liberalization, which builds up the confidence of investors in the governance 

system of the state. Neo-liberals argue that wealth accumulation, if any, under the developmental state 

political and economic models is at the cost of human rights and with intimidation. Developmental 

state governments are viewed as non-democrats by the liberal thinkers. It is evident that the 

developmental state principles support state capitalism with strong hands of the government in the 

economy. The democratic state versus the developmental state is a false dichotomy for Ebrahim Fakir 

(2005). He argued that the developmental state on the one hand and the democratic state on the other 

are not compatible. The debate on these two terms has been cast in largely mutually exclusive terms, 

with a tendency to confuse the public sector performance and delivery as synonymous with the 

developmental state. Of course, the developmental state includes the public sector, but it is much 

more. A developmental state involves the triangular alliance and co-operation between the 

government, the private sector and the society at large. It is a state in which the politics embeds itself 

in businesses. On the other hand, there is the tendency to conflate and confuse the idea of the 

democratic state with the classic notions of democratic indicators — in all their guises, from the 

liberal to the radical. But as radical as the conceptualization of the democratic state may be, its 

exclusive focus on rights, responsiveness, representation, consultation, accountability, oversight, 

participation and voice is perhaps its weakness, as the democratic state is not only these things, but 

also much more.  

In history, there is a long debate on the relationship between democracy and economic development. 

The link between democracy and development can be explained, based on the definition given to 

economic development and democracy. Huntington (1991) said a political system is considered 

democratic to the extent that its most powerful collective decision makers are selected through fair, 

honest and periodic elections, in which candidates freely compete for votes and in which virtually all 

the adult population is eligible to vote. Schumpeter (1942) defined democracy as an institutional 

arrangement for arriving at political decisions in which individuals acquire the power to decide by 

means of a competitive struggle for the people‘s vote. Working with Schumpeter‘s definition of 

democracy, Dahl (1971) distilled the following seven key criteria as essential attributes of democracy: 

 The right to run for public office;  

 Freedom of expression; Access to alternative sources of information that are not monopolized 

by either the government or any other single group; 

 Control over governmental decisions about policy constitutionally vested in elected officials;  

 Relatively frequent, fair and free elections;  

 Universal adult suffrage;  

 Freedom of association (i.e., the right to form and join autonomous associations such as 

political parties, interest groups, etc.).  

Democratization demands not only transition to formal democracy as suggested by Schumpeter‘s 

definition, but also the consolidation of the holistic system of democracy. This has been evidenced 

from the difficulties experienced by regimes that have undergone the transition but not proved the 

case in consolidating the democratic system. Consequently experts turned to look for a more 

embracing definition of democracy based on the concept of accountability. From the theoretical 

debate on what constitutes accountability (Mainwaring & Welna, 2003; O‘Donnell, 1996; Schedler, 

Diamond & Plattner, 1999), we can identify three basic dimensions of accountability:  
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 Vertical accountability, which enables citizens to hold their political leaders to account 

through the electoral channel at specified points in time;  

 Horizontal accountability, which refers to accountability mechanisms that exist within the 

distinct bodies of government itself, whereby state institutions are authorized and willing to 

oversee, control, redress and, if need be, sanction unlawful actions by other state institutions; 

and 

 Societal accountability, which refers to the (ongoing) watchdog functions of civic associations, 

other NGOs and an independent mass media over the actions of the state.  

The definition of democracy based on the importance of accountability is compatible with the model 

of liberal representative democracy, which entails free and fair electoral process, the respect of basic 

civil and political rights, and the provision of accountability mechanisms essential to democracy 

(Diamond, 2003; Sen, 1999a). According to Chambers (1996), this model of democracy has been 

subjected to criticism on the grounds of neglecting the ways of participation of the public. Chambers 

further argued that democracy should focus on inclusion, deliberation and participatory processes. 

John Gaventa (2006) defined democracy as the political project of developing and sustaining more 

substantive and empowered citizen participation in the political process than what is normally found 

in liberal representative democracy alone.  

Development has been defined in various approaches by scholars in the fields of economics, politics 

and development studies. Amartya Sen (1999b) defined development as freedom which comprises, in 

addition to the economic indicators of development, freedoms like human and political rights, social 

opportunities, transparency guarantees and protective security. This definition entails that democracy 

should lead to development. Besides, the focus of the recent debates on a rights-based approach to 

development (Kapadia, 2002; Rajagopal, 2003, 2005) has been on participation, accountability, and 

other elements which are compatible to those values underlying the substantive forms of democracy. 

Michael P. Todaro and Stephen C. Smith (2005) defined development as the multifaceted process of 

change, where economic, social, political and institutional factors interact, with the ultimate goal of 

enhancing the condition of human lives. For Joseph Stiglitz (2003), development is a ―transformation 

of society‖ that goes beyond economic growth alone to include social dimensions like literacy, 

distribution of income and life expectancy. Joseph Stieglitz‘s definition is inclusive of the variables 

used in the United Nations Development Programme‘s (UNDP) construction of the human 

development index for evaluation of countries‘ development progress. The human development index 

of China since 1980 vis-à-vis other emerging developmental states presented in Table 1 indicates the 

extraordinary performance of China in moving from as low as 0.407 in 1980 to a record that slightly 

outperformed the world average of 0.694 in 2012. 

Table 1 The Human Development Index (HDI) Performance of China Compared to Other Emerging 

Developmental States 

Year India 

South 

Korea Brazil China 

South 

Africa 

Russian 

Federation 

Singapor

e World 

2012 0.554 0.909 0.730 0.699 0.629 0.788 0.895 0.694 

2011 0.551 0.907 0.728 0.695 0.625 0.784 0.894 0.692 

2010 0.547 0.905 0.726 0.689 0.621 0.782 0.892 0.690 

2009 0.540 0.898 0.719 0.680 0.616 0.777 0.877 0.685 

2008 0.533 0.895 0.716 0.672 0.613 0.778 n.a 0.683 

2007 0.525 0.890 0.710 0.662 0.609 0.770 n.a 0.678 



 

 

Page | 355  

 

2006 0.515 0.882 0.704 0.650 0.606 0.761 n.a 0.672 

2005 0.507 0.875 0.699 0.637 0.604 0.753 0.852 0.666 

2000 0.463 0.839 0.669 0.590 0.622 0.713 0.826 0.639 

1995 n.a. n.a. n.a. n.a. n.a. n.a. n.a. 0.618 

1990 0.410 0.749 0.590 0.495 0.621 0.730 0.756 0.600 

1985 n.a. n.a. n.a. n.a. n.a. n.a. n.a. 0.578 

1980 0.345 0.640 0.522 0.407 0.570 n.a. n.a. 0.561 

Source:  UNDP (2012). 

The conventional wisdom about the interface of democracy and development claims that democracy 

is precondition for economic development. Amartya Sen (1999a) argued that the democratic process 

does have an intrinsic value on its own right, and it should be expected to arrive at policy decisions in 

a way that is inclusive, participatory, broadly representative of different societal interests, transparent, 

and accountable, though there has been a plethora of evidence that there is nothing inherent in the 

nature of a democratic system that should automatically lead to certain outcomes (see Schmitter & 

Karl, 1996). This implies that it is not always the case that people regard democracy as beneficial for 

economic development. There has been compelling evidence documented in economic development 

literature that democracy emerges in a good shape in cases of higher rate of economic growth. The 

proclamation of the World Conference on the Human Rights held in Tehran in 1968 asserted that the 

―achievement of lasting progress in implementation of human rights is dependent on the sound and 

effective national and international policies of economic and social development.‖ This assertion 

seems heavily influenced by the notorious analysis by Lipset (1959), Almond and Verba (1963) and 

Moore (1966) that democracy was more likely to emerge in countries with relatively higher levels of 

socio-economic development. Conversely democracy is a luxury that less developed countries cannot 

afford because of weak institutional and structural problems. 

The conception in the standard policy prescription is that democracy is an instrument of development. 

But it is viewed as an outcome of development by modernization theorists who argue for the 

emergence of democracy following the satisfaction of material desire. It is only in the recent decades 

(starting from 1990s) that it becomes politically correct to link democracy with development. It is 

since the middle of the 1990s (Alston, 1995) that the human rights group began to work more directly 

and constructively with their development counterparts to promote the rights-based approach to 

development. The rights-based approach to development gained prominence with the move by the 

then Secretary General of the UN, Kofi Annan, in 1997 in instructing all UN agencies to contribute to 

the mainstreaming of the human rights-based approach to development Alinston & Robinson, 2005). 

Therefore, what some new light does the Beijing Model shed on understanding the relationship 

between democracy and development? 

The Beijing Model development policy rejects the argument for democracy as the precondition for 

economic development, since it follows the model of political centralization and regional economic 

decentralization under a single party system of governance. Through the political centralization policy 

(Xu, 2008), China‘s regions are politically controlled by the Party and the national government, and 

the political power within China is exercised through the Party, and the key of the political control is 

personnel appointments of sub-national governments by the central government. Purely on economic 

matters, the sub-national governments in China has enormous control of power and have substantial 

involvement in the economies within their jurisdiction, including regional firms. The structure of the 

personnel control extends the central government‘s power to officials of all levels of regions, from 
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provincial to municipal, then to counties until to the bottom of the hierarchy, township governments 

(Burns, 1994). It provides the central government with a mechanism to make regional officials 

comply with the central government‘s policy (Naughton & Yang, 2004) and to achieve some macro 

control, such as inflation (Huang, 1996). The Beijing Model focuses on the idea of the state capacity 

in governing the process of economic development and the arrangement of institutions properly 

matched to the policy objectives than simply dictating standard policy prescriptions. 

Liberals argue that investors feel secured in liberalized and democratic political systems. The 

argument of the liberals proved the case practically for it was the path followed by the current 

industrially advanced countries with the forerunners, the United States of America and Western 

Europe. So what lesson could the least developed countries learn from these experiences? Can we 

think of any single universal path to development? To find the answers to these questions one should 

subscribe to the historical school thinking, structuralism and institutionalism. Historical school 

thinkers argue that policy tools and models that have worked somewhere else may not prove the case 

in other social and historical contexts. They question the validity of the universal application of 

economic and governance models, paying special tribute to the variability of history, culture and 

social systems of the states. They advise the states to look into their internal affairs when they try to 

import models and policies, the effectiveness of which have been tested somewhere else. For 

structuralism and institutionalism, the structural and institutional arrangements as well as the 

institutional capacity of a state are of paramount importance for the development of governance and 

economic development policy models (Todaro & Smith, 2005).  

According to North (1990), institutions are defined as the ―rules of the game in a society, or more 

formally, humanly devised constraints that shape human intervention‖. Among the institutions that are 

the most crucial to economic growth are those that enable a country to allocate capital to its most 

productive uses. Such institutions establish and maintain strong property rights, an effective legal 

system, and a sound and efficient financial system. In recent years, the field of economic development 

has come to the conclusion that institutions rule is critical to economic growth. According to Ramona 

Frunză (2011), institutions represent a network of formal and informal rules meant to introduce order 

in the economic and social life and to edify a mechanism of applying and monitoring these rules with 

a view to efficiently using the available national resources. Formal institutions such as property rights, 

law‘s authority, free market, and contract have to be established to principally guide the rule of law 

through, ensuring a moral political class and an independent justice system. On top of the formal 

institutions, informal institutions, composed of customary traditions, life style, cultural inheritances 

which significantly vary from economy to economy and from individual to individual, are much more 

difficult to change and have a more reduced influence on development, according to Ramona Frunză. 

In fact, countries also vary in terms of the arrangement and quality of their formal institutions. 

Though the formal institutions have a significant impact on development, it is impractical to ignore 

the informal institutions in the short run from development policy-making. Traditional and customary 

institutions dominate the institutional system of the least developed economies and any radical shift is 

very difficult because of their low level of knowledge and skill to deal with the shift. In fact the 

degree to which informal institutions influence policy decisions must be empirically distilled. 

Accommodating these institutions into the development policy system in the short run, the least 

developed economies‘ governments should envisage developing the formal institutions in the long run 

through institutional capacity building. Therefore, the issue of precedence between political 

liberalization and economic liberalization should be determined case-specifically, based on the reality 

of the economic, institutional, historical, structural and social phenomenon in the states.  



 

 

Page | 357  

 

For institutional thinkers, institutional capacity development is the way forward for achievements of 

remarkable economic growth and development. Democratic leadership also needs the development of 

institutions capable to deal with the social, economic and legal matters. Therefore, parallel 

liberalization is possible subject to the scrutiny of the social system. Democratic political system 

fosters hard work and achievements and mobilization of resources for economic development. Under 

such leadership style, it is easy to promote investment, and hence political liberalization along with 

economic liberalization can accelerate economic growth and development. Developing countries 

should protect their democratization process from those nations obsessed with exporting what they 

call democracy, good governance, and ideal political ideology for themselves. Political ideology, for 

instance is a matter of thought and intellect that should be developed in a given social system. It does 

not by any means qualify to be a commodity to be exported by producers of it and imported by 

consumers. Moreover, importing the institutional array needed to support democratic governance is 

impossible for developing economies. The institutional array necessary for democratic exercise has to 

be developed in a gradual process, for it is very difficult to change institutions overnight. Hence, 

policy freedom is fundamental for developing economies to be free from acting as an agent of 

exporters of democracy and political as well as economic ideologies so as to frame the realistic 

approach which is responsive to local conditions. Development policy should emerge from the 

nation‘s historical, economic, social and cultural paths while learning from the accumulated 

experiences of development policies in advanced and emerging economies. One possible counter 

argument in this case is the idea that each country must follow its own development path seems to 

leave countries open to any nonsense policy that nationalist leaders may come up with. But for an 

open economy, the effect of learning the accumulated experiences of successes from histories can 

remove the danger of having nonsense nationalist policies that may emerge. Liberal thinkers view 

market liberalization as a radical shift in policies from regulation to deregulation to bring effective 

economic development and growth. Such thinkers argue that it is not the benevolent act of 

stakeholders in an economy which brings economic efficiency; rather it is the self-interest and motive. 

That is, if everyone has freedom of action, he/she would strive to maximize his/her motive and hence 

maximize his/her common interest. I would like to raise here the following question: Are individual 

interest and collective interest compatible? If yes, how? If not, why not. 

To answer this question, firstly one needs to understand the nature of individualism and collective 

interest. The liberal moral theory (utilitarianism and deontology) assumes that human material nature 

is the seat of desire, and that desire is essentially unsociable. This implies that individual interest-

driven action may lead to socially undesirable outcomes in terms of welfare. B. Mandeville (1988) 

and J. Bentham (1789) argued that individuals are selfish or egoistic. Hence, their action driven 

towards maximization of one‘s interest may be at the cost of the common interest. Epistemological 

perspective philosophers argue that human beings are selfish but rational, and therefore they would 

not destroy collective interest because their action is dependent on reason and only reason alone 

(Rand, 1964, 1982). According to my view, this may be the case when social welfare thinking and 

ethical actions of the public are at an advanced level and engraved in the thinking of members of the 

society. It may be the case in a society where ethical actions are standardized and unwritten articles in 

their constitution. However, even in such societies, people would inevitably try to distort the public 

interest for personal gain (true for the super egos).  

Secondly, if individual interest and collective interest are compatible, why do governments exist? 

Political philosophers in their state formation theory argue that the existence of government is 

justifiable because a stateless life is characterized by war, competition and conflict which are savage. 

Therefore, I argue that individual interest and collective interests are rarely compatible. Government 
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intervention with appropriate policies and tools can make collective interest and individual interest 

protected. Policy tools that regulate individual behaviours are important for this purpose. Liberal 

thinkers argue that market liberalization promotes both local investment and foreign direct 

investment. My question here is: Will mere market liberalization suffice for the attraction of 

investors? Do investors need the nations to accept neo-liberal orthodox theory as their political 

ideology? The answer based on the Chinese experience is that investors need an open economy (see 

Figures 3 and 4) which is properly managed with stable macroeconomic variables matched with peace 

and security, political stability, congenial investment policy environment, suitable infrastructural 

facilities (i.e., transport, communication and energy, see Figures 5, 6 and 7), and strong institutions to 

establish and enforce private property laws and regulations. That is the breakthrough the world came 

to know from the experiences of the Asian raising giants. Nonetheless, China‘s property ownership 

structure has been criticized on grounds of failure to offer security for private property. This has been 

one of the vital concerns of scholars and experts. However, the recent move by the Chinese 

government to secure private property rights is welcoming. In 2007, China passed a new property law 

that introduces a wide range of specific improvements for the private sector and, for the first time, 

recognizes that an individual‘s private property rights are protected to the same level as that afforded 

to collective and State property rights. 

Figure 3 The FDI Inflow Performance of China Compared to Other Emerging Developmental States  

Source:  World Bank (2012).  
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Figure 4 Trade as % of GDP Performance of China Compared to Other Emerging States  

Source: World Bank (2012).  

 

 

 

 

Figure 5 Gross Fixed Capital Formation as % of GDP Performance of China  

Compared to Other Emerging Developmental States 

Source: World Bank (2012). 
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 Figure 6 Energy Production of Oil Equivalent of China* Compared to Other Emerging 

States** 

.  

Source: World Bank (2012) 

 

*The infrastructure service provision is dominated by government departments and state-owned 

enterprises in developing countries like China and India. The reason for China‘s better performance 

is because of its ability to get reasonable returns and profitability and its implementation ability. 

Unlike India where bureaucracy operates in a framework that does not encourage risk-taking 

(Bernheim & Slavov, 2007) Chinese state-owned enterprises are actively encouraged to deliver 

results and take risks. In China, the incentives between government and bureaucracy, and by 

extension, the management of state-owned enterprises seem aligned — the politicization of the 

government machinery turns out to be a good thing and effective for delivering results (De, 

 

**The manufacturing sector has not grown faster in India because of inadequate infrastructure; its 

restrictive labour laws and small scale reservation policy have been identified as the main reasons 

(Kotwal, Ramaswami & Wadhwa, 2011); It is very possible that these factors have reduced the 

possibility of India from emerging as an exporter of labour-intensive manufacturers — a possibility 

that would have hastened the decline in poverty (Panagariya, 2008). 
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Figure 7 Telephone Lines/100 Persons of China Compared to Other Emerging Developmental States  

Source: World Bank (2012).  

 

Huntington (1968) considered what matters for economic development is political stability, rather 

than the particular political institutions. Any system of political institutions would promote 

development as long as it maintains political order. The danger is ―political instability‖. According to 

the Rostow‘s Stage Growth Model, the important point at this juncture is, for nations which are in the 

take-off of economic development, the need to maintain stability are imperative for the state action in 

the development of infrastructure and institutions. Although dreaming economic development without 

private sector development is just like expecting gold from the sky, private investors with their 

intention of making return from their investment are not willing to construct roads, install street lights, 

providing police protection and other infrastructures which are the key for investment promotion but 

non-excludable by their nature and hence unprofitable to the private investor. For the excludable 

infrastructural facility development, even the government cannot force investors to go to the 

geographical areas of the government‘s choice, but the infrastructure is important. In such situations, 

the government may have strong hands in an economy because of its investment on infrastructure 

development and institutional capacity building. China‘s infrastructure development performance 

since 1990s has been proved to be among the sources of its economic growth performance which 

outclass its emerging developmental state counterparts (i.e., Brazil and South Africa) as well as 

democratic India (see Figures 5, 6 and 7). Pravakar Sahoo, Ranjan, Kumar Dash, and Geethanjali 

Nataraj (2012) empirically proved that infrastructure development contributes positively to economic 

growth in China. They further explained China‘s aggressive investment on infrastructure (around 15% 

of GDP) is justified to sustain growth. The result of the study justifies why China has been heavily 

spending on infrastructure (both physical and social infrastructure) development since early 1990s. 

Secondly, in case the demand for goods and services exceed the supply, and the lack of industrial 

education may expose the public/consumers to exploitation by the few producers who could enjoy 

monopoly or oligopoly power in production and pricing decisions, government intervention is then 

necessary. Arguably the excess in demand would induce suppliers to move into the market. The 

government‘s role is therefore to ensure that as far as possible markets are contestable. But in 

situations of under-supply, government intervention through provision of goods and services could 
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reduce the burden of public exploitation by the few. I argue here that demand and supply management 

is critical in such economies until a relatively large number of producers have come to the market and 

the public have gained industrial education to the level where producers are compelled to think of 

social welfare in their business decisions.  

Generally speaking, government intervention is important for the correction of market failures even in 

advanced economies, let alone in developing economies where the market is imperfect, monopoly 

power prevails, technological progress is low, and weak institutional and structural problems exist in 

their governance and administration systems. Government intervention could alleviate the market 

imperfection problems (Krugman & Obstfeld, 2005), but bigger government could lead to 

inefficiency. Hence, active government in all spheres of state operation is important for economic, 

social and political transformation. In this regard, the neo-liberal economic theory as preached by 

academics has dissociated itself from economic reality and has been trying to disentangle economy 

from politics or state. Evidence has proved that state and economy cannot be separated and hence a 

comprehensive knowledge of the social system, economic and political conditions is fundamental for 

economic administration and development policy-making.  

Financial market liberalization opens the local capital markets of a country to foreign ownership and 

operation. It is well recognized that strong domestic financial markets can play a key role in economic 

growth and development (Henry, 1999). Theoretical literature proved that liberalization reduces the 

cost of capital as foreign investors obtain diversification benefits from investing in emerging markets. 

Consistent with the reduction in the cost of equity, liberalization events are associated with substantial 

positive abnormal returns that are related to the diversification benefits provided by local stocks 

(Chari & Henry, 2004). The reduction in the cost of capital provides investors with financial resources 

at low cost and therefore promotes growth and investment. Well structured, properly functioning 

sound financial markets provides a congenial environment for the mobilization and allocation of 

savings, contributing to improved productivity and growth. However, there is a booming literature 

with the argument that financial market liberalization may not bring the desired outcome but adverse 

results. Chow, Kriz, Mariano & Tan (2007) argued that unless the process of liberalization is properly 

managed, it could provoke destabilizing capital flows and lead to volatile exchange rates potentially 

increasing the vulnerability of individual countries to external financial shocks. Frederic S. Mishkin 

(2007) argued that for financial liberalization to be a success, it is essential as a precondition to: (1) 

improve the quality of financial information; and (2) develop sound, prudential regulation and 

supervision of the banking system. What does the mixed outcome of literature about the effects of 

financial liberalization tell us? Is that mere liberalization which results in adverse effects or the 

liberalization process and procedures forwarded by countries?  

The answer is that it is not liberalization which produces evil results but the failure of the institutional 

and regulatory processes used and the manner in which institutions are structured. The effectiveness 

of market mechanisms is dependent on the quality of institutions, such as the regulatory framework, 

enforcement of laws and private property protection mechanisms pursued. The emerging economies 

that open their economy to foreign investors have achieved a remarkable improvement in their 

economic growth though not without shocks to their financial markets. The experience of the Asian 

financial crisis of the 1990s proved that strong regulatory framework and independent supervisory 

agency are mandatory for healthy financial market operations, and since then the IMF incorporated 

this to its policy advice to developing economies, though it has advocated liberalization with loose 

state action for a very long period of time (Stiglitz, 2004). Official liberalization of local markets, 

therefore, should be based on critical investigation of the benefits, the costs and its implication on the 

stability of the economy. Liberalization should be the subject of concern after the development of the 
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necessary regulatory and institutional frameworks has accomplished. This is the case because mere 

liberalization is not sufficient for economic growth, as it would lead to chaos if not properly 

administered. Proper policy tools and institutional systems should be in place to minimize the 

financial risk and volatility that could emerge as the consequence of liberalization. Precedence should 

be given to the development of strong institutional and regulatory frameworks in such a way that they 

can be workable and operational in the process of economic management and administration. 

Although the evidence analyzed in this paper pronounce the positive impact of openness on economic 

growth and development as the case for China, strong institutional system is essential to control, 

monitor and regulate international investors who are experts in speculative businesses.  

4. Concluding Remarks 
Advocators of the Washington Consensus model or neo-liberal economic philosophers have been 

preaching non-interventionist policy as the way out of poverty and backwardness for developing 

economies, that is, liberalization of both politics and economy. Pragmatic economic operation, 

however, has proved that government intervention is important for reasons such as correction of 

market failures and imperfect market operation, minimization of monopoly power, as well as 

problems of technological progress, and weak institutional and structural systems. It has also been 

evidenced that market left to itself leads to economic and financial crisis which has repeatedly 

shocked the economies of those nations appealing to neo-liberalists and forced their policy makers to 

intervene in economic operations.  

The neo-liberal economic philosophy is based on individual as the unit of analysis with the 

presumption that individual interest-driven action produces better results for the whole society. But 

the reality is that the selfish interest of individuals is not compatible with collective interest. Adam 

smith, the forerunner of free market economic philosophers, clearly dictated that the moral and ethical 

disciplines of market actors are of paramount importance for the success of free market economic 

system. E. Rothschild (2001) and Samuel Fleischacker (2004) considered Adam Smith himself was 

aware of the influence of moral sentiments or ―passions‖ in economic activity and did not always 

subscribe to market-driven rationality. Neo-liberal economic philosophers, however, distorted Adam 

Smith‘s thought by simply picking only the skeleton of his free market hypothesis of perfect market 

competition and interpreting it in their own ways. What neo-liberal philosophers missed is the fact 

that human beings are egoistic and could be engaged in economic transactions that are socially sub-

optimal to gain at the cost of others. The point of neo-liberals is that unrestrained individualism can 

lead to an outcome that we all might agree could be better. But man needs moral limits to its action 

and that makes government engagement absolutely necessary.  

The Beijing Model development policy advocators believe in the precedence of economic 

liberalization to political liberalization, though the empirical evidence is inconclusive so far, for the 

very reason that both paths have been proved successful by different countries with different social, 

economic, cultural and historical experiences. Those countries like China that have pursued the path 

of economic liberalization, postponing political liberalization to later periods have recorded economic 

and social transformation at a faster rate than those economies that have pursued the path of political 

liberalization first followed by economic liberalization( Grosjean P. and Senic C., 2007; Giavazzi & 

Tabellin, 2005). The experiences of India, Brazil and South Africa on the other hand have proved the 

possibility of robust and modest economic growth amidst promoting democracy. However, the 

compelling evidence available on economic performance shows that the Chinese model of economic 

development outclassed its democratic counterparts, implying the need for reconsideration of the state 

policy for economic development. But that does not mean the developing states with very different 
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social, political and economic context should choose development policies that concur to the Chinese 

Model. The issue of precedence between democratization and economic liberalization as development 

policy options should be determined case-sensitive on due account of the political, social, economic 

and historical experience. In its totality, the Beijing Model development policy of the recent 30 years 

is mainly characterized with closed politics where political centralization is the basic essence with 

open economy through decentralized economic decision-making. It is a model in which the central 

government controls the sub-national governments of a unitary state system through direct personnel 

assignments and appointment of sub-national government leaders. The sub-national governments 

control economic affairs within their constituents and have substantial influence in the Chinese 

economy. The model promotes political stability through undemocratic governance in which public 

participation is limited to the implementation of policies dictated by the single party political 

decisions through its personnel assignment structure. 

To sum up, given the divergent paths pursued by emerging economies with success histories, the 

origin of development policy should be the nation‘s historical, economic, social and cultural paths and 

countries can pursue parallel reforms in economic and political systems if compatibility problem is 

determined insignificant through empirical analysis. That is, policy makers of the developing 

economies should look for their own specificity and design development strategy, which is responsive 

to their local and national conditions, while learning from the best practices and success histories of 

advanced and emerging economies to avoid nonsense nationalist policies. That is, development 

should be a local choice. It should not be a miracle expected from external bodies, and importation of 

development policy has proved to fail in pulling developing economies from poverty, as the 

experience of the last half century has revealed. 
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Abstract 

East African countries are poor due to several factors particularly due to vicious circle of poverty 

prevalence, conflict and civil war trap, natural resource trap, land locked with bad neighbors and 

bad governance. These are traps discouraging the incentive for economic growth and brought 

about poor performance of the economy; thus, leads to difference in income associated with 

difference in institutional arrangement and structure.  The average per capita income of the 

region is $333 with minimum average of $82.64 and maximum average of $882.46. Dummy 

intercept indicated that each country has its own unique features. On average, Kenya is 

performing better from members in the region followed by Tanzania, Rwanda and Eritrea 

respectively. Panel data technique was employed to identify factors affecting economic 

performance of the region and the random effects outcome shows that investment, inflation and 

exploded population growth affects economic performance.  

Key Words: Poverty, Institution, Economic Performance, East Africa, Panel Data.  

1. Introduction 
Living standard and conditions are different among different countries of the world

108
. Though it is 

difficult to have a precise comparison intuitively, there has been higher per capita income in more 

developed countries and lower income per capita, especially in Sub-Saharan Africa. Besides, there is 

variation in human and physical capital accumulations, technological advancement, and natural 

resource endowment. The distinction between countries is also taken into account for kilo calorie 

intake, infant mortality rate per 1000 and life expectancy.  What is the reason behind such living 

standard and conditions differences? 

There has been debate over the fact for the difference in living conditions, economic growth; and the 

fundamental causes of development.  North and Thomas (1973) emphasized the importance of capital 

accumulation, education, skills and the capacity to innovate in the society. Others debate over the 

importance of financial (economic) liberalization and investment (Ayogu and Ross, 2005), social 

wellbeing and political economic development. The way out of poverty to economic growth and 

development is not one way. It is a road of multidirectional and complex. Practically, there are three 

binding forces according to Lindauer and Pritchett (2002); the role of government, the role of capital 

accumulation and the role of trade.  In each of the binding forces of Lindauer and Pritchett entailed 

interactions.  

Human and physical capital accumulation, innovation, social wellbeing and political economic 

development are not fundamental causes; they are growth by themselves. Acemoglu (2009) explain 

fundamental cause‘s lays at least on two reasons. The first reason explains any theory that dictates the 

proximate causes alone would be ‗incomplete‘. Different theories failed understanding the major 

                                                           
108 Acemoglu (2009) describe the income of developed countries is more than 30 higher than developing 
countries and the income per capita of Unites States of America was more than $34,000; in China almost 
$4,000; and less than $1,000 in sub-Saharan African countries like Ethiopia, Chad and Senegal.  
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factors driving the fundamental economic growth, which actually is essential. Second, motivated to 

progress economic growth by improving the performance of certain sector and the living standards of 

the nation, it is quite important to understand the fundamental causes of growth. Merely focusing on 

the performances of a given sector would be synonymous to dealing with symptoms of diseases 

without identifying and understanding what the diseases are.  

To this, Acemoglu ascertains four principal hypotheses of the fundamental causes of economic 

growth: luck, geography, culture and institution. Of these principal causes, institution is the key for 

economic performance and defined as ‗rules‘, ‗regulations‘, ‗laws‘ and ‗policies‘ which are favorable 

for economic growth to flourish (ibid). This reveals institutions matter for economic growth or 

stagnation (North, 1990; 1991; Acomoglu et al., 2001). Therefore, this paper argues in favor of the 

proposition that institutional differences are fundamental causes of national economic growth 

differences and falling in poverty. The failure of institutions is responsible for a nation‘s 

impoverishment. The paper tries to explain institutions as the fundamental causes of economic 

performance and income per capita between nations; analyze poverty and institutions; examine the 

link between poverty, institution and economic growth.  

2. Definitions and Concepts  
North (1991) defines institution as ―humanly devise constraint‖ in the interaction of actors through 

arrangement and structure of politics, economic and social affairs whereas Schmid (2004) describe as 

a human relation that plans benefits through constrain and enablement. The constraint for a certain 

group is an opportunity for others. Institution enable individuals what they cannot do alone and 

encourages cooperation. Hence it is the rules of relationships and cooperation in a society that provide 

a framework for incentives in shaping economic, political, and social interactions and behavior.  

Institutions are sets of rules and customs in relationships that define the rights and opportunities of 

economic participants; experience to the rights and responsibilities of others (Adams, 1993). Thus, 

economic performance largely depends on the institutional arrangement
109

.  Institutions are constraints 

designed to govern; rules to deal with and techniques to tackle the problems involved in human 

behavior entailed in interactions
110

. Institutions constrained human misbehavior and to have smooth 

relations in the society (North, 1990; Lal, 1998; Davis, 2010). They are a bound composed of both 

formal and/or informal rules to govern the behavior of economic actors (North, 1990).   

                                                           
109 According to Ostrom institutional arrangement refers to diversified types consists of markets, hierarchies, 
firms, families, voluntary associations, national governments, and international administration. In each of 
these arrangements there is interaction among the players. For instance, in market, the power of demand and 
supply interact to determine the amount of output to be produced and the price to be charged. In the family 
arrangement, the family head determine economic inquiry of the family. Government head and officials are 
the responsible body in government investment undertakings and expenditure, and revenue collections. These 
are within interactions of institutional arrangement. There is also between agents an interaction. The decisions 
of a given business firm to produce or to engage in certain economic activities can be influenced by the policy 
of a government. Relationship and economic interaction not only have effects within a country but also has 
international implications. 

 
110 Interactions according to North are prevailed in social, political and economic form. However, 
interaction can be extended to human relations to natural resources use and management, culture and 
beliefs, even luck.  
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Formal institutions tend to be backed by the force of law; informal institutions are typically enforced 

through social customs and relations (North 1990; 1991; Lal, 1998; Acemoglu et al., 2004). An 

important relationship exists between formal and informal institutions: the enforcement costs 

associated with formal institutions will be a function of the extent to which the alignment with 

informal institutions. Whether it is formal or informal by providing the rules, constrains or techniques 

institutions facilitate economic growth (Acemoglu et al., 2004; Schmid, 2004). Particularly, 

institutions play in resource allocation and distributions among the most competing areas of economic 

sectors.  

According to Chang (2005) the nature of institutions are categorized into the forms and functions: the 

later reveals the style of governance like dictatorship versus democrat. Functions are the institutional 

aspects of ‗rule of law‘, enforceability of contracts and property right protection. Chang believed that 

differences in economic performance across borders are not due to forms of governance; rather, due to 

differences in functions of institutions. Whenever ‗rule of law‘ are not respected leads to failure of the 

system operating in the interaction of economic actors; loss of loyalty and creates frictions. 

Institutions are the major determinant of cross-country differences (Lal, 1998; Acemoglu et al., 2001) 

and the outcome relies on the functioning rather than the forms of institutions. Institutional 

functioning difference matter more and leads to diversity of economic performance and growth, and 

different living standards across borders (North, 1991; Acemoglu et al., 2001; Chang, 2005; 

Acemoglu, 2009).  

The Koreans, are the natural experiment, had similar per capita income before 1950
111

s. Afterwards 

they had followed different economic and political ideology and motivated towards very different 

economic outcomes: South Korea becomes one of the developed world and one of the 20 members of 

the rich group nations – G20 groups. The Northern, however, remained one of the poor nations similar 

to the African‘s (Acemoglu et al., 2004).  The choice of different institutions has a pervasive effects 

and leads to a very different economic growth outcome and living status (Romer, 1996; Ulubasoglu 

and Doucouliagos, 2004; Acemoglu and Robinson, 2006; Acemoglu, 2009).   

In recent time, institutions and their impact on the economy have become focal points in the economic 

growth literature. Several studies have shown that quality of institutions have positive impacts on 

economic growth, which is a necessary condition for poverty reduction. Institutions also affect the 

distribution of economic growth benefits across various social and political groups in a society 

(Acemoglue, 2004; 2005; Lopez, 2004; Chang, 2010).   

 

2.1. Institutions and Economic Performance   
Institutions are governing rules; to enable and constraint human behavior in interactions. Human 

interact through creating structure and arrangement in politics, economy and social affairs. People 

also have relations in religion, culture and norms. Institutions have the capacity to create smooth 

interactions which enable to govern and change the behavior of actors in each ends. The structure and 

arrangement in politics determine and affect directly or indirectly; positively or negatively the 

                                                           
111 Before World War II; Korea was under the administration of Japan. Following Japanese depart from Koreans peninsula; the former Soviet 

Union came to the northern part of the country with Kim II Sung. United States of America closely examined the USSR‟s situation and came to 
the south part. In 1948, Korea was divided into two independent states; however, they had similar topography, cultural and social lives besides 
similar per capita income. 



 

 

Page | 373  

 

outcomes in other strands, in which the outcome depends on the de jure and de facto political 

formulation (Acemoglu et al, 2004).  

De jure and de facto are different forms of political power whereby society formulate governance 

scheme (Chang, 2005). The de jure political power is designed by the political institutions whereas the 

de facto political power arises out of illegal power exercising: like revolt, protest, use of armed forces. 

Revolt for instance comes at the interest of the ‗disadvantageous people‘. De facto political power 

may results from changing decisions in resource allocation to overall collapse of political 

administration and economic institutions (Acemoglu et al., 2001).  

Political and economic institutions are the major determinant factor in explaining income difference 

across countries. There is evidence showing strong correlation between political and economic 

institutions with economic performance. Economic institutions enable for efficient resource 

allocations (Acemoglu et al., 2004).  In economic institutions, interactions and misbehavior is 

resolved through political interventions (Acemoglu et al., 2004; Acemoglu and Robinson, 2008).  

However, in Africa unlike that of developed countries the effectiveness of political and economic 

institutions is inefficient. Inefficiency of institutions discourages economic performance. For instance, 

to engage in business, Djankov et al., (2002) found that, the cost of opening a medium-size in the 

United States of America was less than 0.02 percent of GDP per capita in 1999; the same cost was 2.7 

percent of GDP per capita in Nigeria and 1.16 percent in Kenya. The costs of opening business in 

African countries are associated with confiscation, bribe, corruption; the bureaucracy related to 

registration and licensing and etc affecting economic performance; economic growth and aggravate 

the problems of poverty trap in the continent.  

The fact no one can deny is that USA is different in many aspects from African countries in terms of 

GDP, GDP per capita, human and physical capital, and technology. Consequently, evidence based on 

correlation does not establish whether institutions are important determinants of economic outcomes 

difference. To examine the role of institutions on economic performance, one needs to isolate source 

of exogenous differences in institutions. The ultimate approximation is to consider a situation in 

which similar societies choosing different sets of institutions and end up with different economic 

performance (Acemoglu and Robinson, 2008).  

The major determinants of economic growth lie on the performance and effectiveness of political and 

economic institutions (Acemoglu and Robinson, 2008). The assertion is that institutions are the major 

determinants of economic performance and classified into political power, political institutions and 

economic institutions. The major determinant factor, economic institution, is an endogenous. 

Economic institutions in interactions; shape economic incentives for key economic actors in the 

society. Economic performance and distribution of resources lies on economic institutional 

arrangement and structure which affect aggregate economic growth, through resource allocation and 

distributions. Distribution of resource among competing areas cannot satisfy the whole actors; creates 

problems in the society and raises a question of ‗equity‘ versus ‗efficiency‘; willingness and 

preference of people. Accordingly, it entails enablement for one group and constrains for others 

(Schmid, 2004). Hence, not all individuals and society prefer the same economic institutions to 

operate in the economy. This leads to conflict of interest over the selection and operations of the types 

of economic institutions in resource allocation for better economic performance. The ultimate 

resolution will be made with the intervention of political power. The decision made by political power 

is also endogenous in determination of economic institutions. Both de jure and de facto political 

power determine the nature and types of economic institutions. De jure political power comes from 
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political institutions in the society whereas de facto political power originates from revolting, co opt, 

or using mercenaries.   

De jure political power consists of structures, forms and types of governance – the established rule of 

the law; determine the choice of resource allocation in political institutions which in effect determines 

performance of economic activities. In political institutions, conflict of interest evolving creates 

difficulty to satisfy all behavior and preference of the society. The part of the society dissatisfied will 

uses de facto political power so as to impose their preferences on the allocations of resources.  

Figure 7: The role of institutions affecting economic performance through resource allocations 

 

Political power and political institutions are the determinant factor in designing economic institutions. 

De jure political power determines the structure and types of political institutions which directly 

affects the performance of economic activities or indirectly through affecting economic institutions. 

The de facto political power which is the act of exercising power through illegal authority determines 

economic performance directly or through affecting economic institutions. Economic institutions 

directly determine the nature of economic performance and activities. In each institutional category, 

economic activities and performance determines economic growth. Perturbation of economic 

institutions affects economic performance which has a direct fundamental cause for the retardation of 

economic growth. Retardation in economic activities has profound effects on innovation, incentives 

for capital accumulations, education and skill development later leads to poverty.  

2.2. Institutions and Poverty traps in Eastern Africa  
Economic institutions are the major determinant of economic performance. Failure of institutions in 

enforcing the rule of law, customs and traditions discourages economic performance; hinder economic 

growth which later leads to poverty. Poverty is multi-dimensional, complex and reveals low level of 

well-being. According to Mary (2008) poverty is becoming a ‗rule‘ that guide humanity lives in most 

parts of developing countries. Particularly, it is wide spread in African countries and FAO (2012) 

estimated 1 out of 3 is exposed to hunger which is actually a manifestation of wide spread problem of 

poverty.  

Why poverty reigns in less developing countries in general and Africa in particular? There is an 

assertion that poor are caught by vicious circle of poverty. Vicious circle of poverty is characterized 

by supply side and demand side constraints.  The vicious circle of poverty is a trap which leads 

communities, societies and countries into worst poverty (Todaro and Smith, 2011). Breaking of the 

cycle is the ultimate way to end poverty in developing countries (Alemayehu, 2004).  Collier (2007) 

explains challenges on the billion poor and examined through  ‗poverty trap‘ by classifying into four 

natures: the conflict trap, natural resource trap, landlocked with bad neighbor and bad governance; 

and asked whether these are the ‗real causes‘ of poverty traps in less developing countries? 
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Civil war and conflict is becoming a norm in the land of Africa. The dismal effects range from losing 

of innocent individuals‘ life to change of political administration. Civil war and conflict within 

Somalia leads to stateless country in the world for about two decades. The conflict manifested in 

rivalry between different Islamic parties is for supremacy (Dave-Odigie, 2011). Scarcities of resource 

are also accounted in civil war and conflict. According to Fekadu (2007) scarcity of natural resources 

creates tribe conflicts (ethnic conflicts) in pastoralists and agro pastoralists in Mieso in eastern 

Ethiopia particularly for grazing land.  

The endowments of natural resources are the essential inputs in economic growth of nations. 

Acemoglu (2009) ascertain that the better a country endowed with natural resource the better the 

economy performs, however, Collier examined as it is one of poverty trap: The discovering of natural 

resources creates civil war and conflict. The conflict between North Sudan and South Sudan is mainly 

due to the investigation of natural oil at the border shared by the two nations.  

The third trap is related to geographical neighborhood.  Ethiopia is a nation of landlocked and 

bounded by Eritrea and Somalia. The country was clashed with both neighbors due to different 

reasons. Ethiopia was in bloody shed conflict with Eritreans in 1998 which comes to an ended in June, 

2000 due to border dispute. Ethiopia was also in war with Somalia in 1964; in 1977 – 1978 partially 

over Somali regions (CHF International, 2006) with Islamic courts in 2006 (Bamfo, 2006). Both 

Eritrea and Somalia have ports and Ethiopia is a landlocked. It would be beneficial if there had been 

an agreement between these three neighboring nations to cooperate through creating institutional 

structure that benefits the whole societies. 

Bad governance is another factor that traps into poverty. Governance becomes bad when political 

elites and governors failed to act to the challenges and obstacles faced by the people; and run after 

their own benefits. Good governance promotes economic performance and bad governance leads to 

stagnation and poverty. Collier‘s poverty trap is related to misbehavior and the failure of interaction in 

actors and hence leads to institutional failure. 

The major challenges African countries faced are being trapped by vicious circle of poverty and 

Collier‘s poverty trap. These poverty traps are responsible for economic stagnation and retardation. 

To come out of poverty, institutional performance and functions takes the lion‘s share. Well 

functioning institutions have a positive spillover to engage in economic activities.  

The framework below tries to link the relationship between poverty, institutions and economic 

growth. The framework was designed to examine institutional failure is responsible for poor 

performance of the aggregate economy and wide prevalence of poverty trap in developing countries. 

Economic growth and development largely depends on the interactions and behavior of actors in the 

economy. Misbehavior of actors minimizes the overall interactions leads to economic stagnation and 

poverty traps. 



 

 

Page | 376  

 

Figure 8: The link between Poverty, Institution and Economic Growth 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

Better performance and functioning of institutions are the determinant factor for poverty reduction 

and play great role in economic growth (Acemoglu et al., 2005). The concept of institution is broad 

encompassing human interaction and behavior. Institutions are a human devise (North, 1990) to 

govern these interactions and behavior in economic and political institutions, and political power. 

Economic institutions are basically consists of the structure and functioning of markets since they 

create conducive situations and incentives for the society at large (Acemoglu et al., 2004). Economic 

institutions enable to allocate scarce resources to the most competing use; encourages individuals to 

take risk and innovate, creates the structure of property right, and the market perform more efficiently. 

Failure of well functioning of the market, unsuitable property right protection, mischief, corruption, 

confiscation discourages individuals to trust the market which plays a great role in the failure of 

economic institutions (North and Thomas, 1973).   

Effective property right scheme, stability of macroeconomic variables and sound contractual 

agreement enable to reduce the marginal transaction and information costs attributed in production, 

distribution  and  consumption (Lal, 1998; Khalil et al., 2007). Consequently, economic institution is 

the determinant factor in the change process of de jure (political institutions) and de facto (political 

power). Accordingly, the fundamental causes of economic growth across countries are difference in 

economic institutions (Acemoglu et al., 2001; 2005).  

African countries, if not all, lack institutions and caught by vicious circle of poverty characterized by 

low investment, high inflation, primary agricultural export and import more industrial output, higher 

unemployment, less human and physical capital accumulation (Barro and Sala-i-Martin, 2004; 

McConnell and Brue, 2008; Mankiw, 2009). Moreover, Collier‘s poverty trap is challenging people in 
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these countries.  Whenever economic institutions failed to respond to the demand of economic 

activities, the outcome is adverse. The adverse outcomes are first brought economic stagnation, failure 

in political institutions and power; a wide spread prevalence of poverty trap prevailed.  

2.3.  Governance Structure and Eastern African Countries 
Data for governance structure is taken from the World Governance Indicator (WGI) which consists of 

voice and accountability, regulatory quality, political stability and absence of terrorism, rule of law 

and control of corruptions. The estimate is made from WGI based on underlying data sources 

reporting perceptions of governance and expert judgment.  The estimate ranges for each category 

ranges from weak (-2.5) to moderate and strong governance structure (2.5). The following discussions 

are therefore based on the data collected and estimated from WGI.  

2.3.1. Corruption control and the rule of law 

Corruption plays destructive role in economic performance. The more the country is corrupted the less 

the economy performs. The region is relatively weak in control of corruptions; in particular, 

characterized by prolific patronage, nepotism, low income recruited employees, and low opportunities 

to participate in public discourses. Wide spread corruptions is prevailed in Eritrea in increasing trend 

and in Somalia the corruptions estimate is high but remains stable throughout the time period. The 

fact for corruption in Somalia may be associated with ‗weak‘ government structure and arrangement. 

Accordingly, corruption in Somalia and Eritrea is increasing. Djibouti and Ethiopia have both shown 

improvement in control of corruptions across time.  

Figure 1: corruption control and the rule of law 

 

Rule of law tells the extent of the country to be stand for the rule of the society. Except Uganda, 

Kenya and Ethiopia the remaining countries in the region weak in enforcing and abide by the rule of 

law. In fact, Uganda is leading member countries in enforcing the rule of law. In Somalia and Eritrea 

the rule of law is relatively weak and in Sudan the effect remains moderately weak. When control of 

corruption is looked within rule of law, Ethiopia and Kenya, in particular have shown strong 

correlation between control of corruptions and enforcing the rule of law.  
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2.3.2. Voice, Accountability and Political Stability 

Voice and accountability tells the perceptions of freedom of expression, freedom of association, and a 

free media. Political instability involves the perceptions of ‗groups‘ politically motivate violence 

including terrorism. Accordingly, political instability and violence is not observed in Djibouti and 

Eritrea; yet, voice and accountability is declining dramatically. In this regards, Kenya and Uganda are 

better off in assuring voice and accountability followed by Ethiopia. Political instability and 

prevalence of violence is high in Somalia and Sudan. To some extent, the prevalence of instability is 

relatively higher in Ethiopia and Kenya.  

Figure 2: Voice, accountability and political stabilit 

 

 

Government effectiveness is good in Ethiopia, Kenya and relatively in Uganda. Somalia is weak in its 

government effectiveness. The trend of effectiveness is declining in Eritrea, Sudan and Djibouti. The 

regulatory quality on the other hand fluctuates in each country of the region.  
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Figure 3: Regulatory quality and Government effectiveness 

 

3. Methodology 

3.1.  Data  
Institutions are organization of society in which the society devices rule, ―rules of the game‖, a major 

determinant of economic performance and a key factor in understanding the vast cross-country 

differences in prosperity. To analyze cross country economic performance of East Africa panel data is 

organized. Data is gathered from International Monetary Fund (IMF) World Economic Outlook 

database, World Governance Indicator and Fraser Institutes reports. 

3.2.  Definition of variables  
Economic growth can be measured in different ways. Gross Domestic Product is one measures of the 

performance of a country (Nafziger, 2006). However, according to Sen (1981) it is not appropriate 

measure because of the shortcomings entailed with. GDP does not ensure the living standard and 

proportion of income an average individual will receive. A better measurement is to take the per 

capita income which indicates a proportion of income an average citizen will earn per annum. Hence, 

for the computation of the determination of the effects of performance of economy of the region, per 

capita income is considered. 

Dependent variables: Per capita income at US constant dollar = (Gross Domestic Product)/(total 

population) 

Independent variables 

Total investment as a percent of GDP: total investment is encouraged if institutional structure attracts 

more investment.  
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Export as a percentage ratio of GDP: more export encourages domestic businesses, creates 

employment opportunities and enhances better economic performances.  

Inflation (average consumer price index) is used to examine the cost of living. The independent effect 

of inflation and the associated increased price level variability in hindering economic growth is 

empirically tested by most researchers (Hassan, 2003; Stroup and Heckelman, 2001). There exists 

cross country variation in monetary policies which exacerbate inflation. This variation can be 

controlled by including the annual growth rate of the M1 (money supply) less the growth in potential 

GDP for the preceding year. This explanatory variable does not reflect the variability of price level; it 

rather reflects evidence of poor policies that may cause inflation (Stroup and Heckelman, 2001).  

Population growth: The number of population is taken to measure the extent of the size on economic 

growth in each country. There are controversial issues however between the relationship between 

population size and economic growth. An increase in population growth increases the labor force 

growth. The labor as a factor of production enhances economic growth. However, with a shortage of 

capital, an increase labor force may result in lowering marginal product of labor.  

3.3. Panel Data Modeling  
Hsiao (2003) explain the advantages of using a panel data set over a cross section and time series. 

Using a panel data set enable to handle heterogeneity or individual effects, give more informative 

data, more variability, less collinearity among the variables, more degrees of freedom and more 

efficiency.  

It also enables to study dynamics of adjustment, identify and measure effects that are simply not 

detectable in pure cross-section or pure time-series data (Gujarati, 2004; Baltagi, 2005). A panel data 

regression differs from a regular time-series or cross-section regression in that it has a double 

subscript on its variables, and specified as:  

itiit0it u+γz+β x +β=y …………………………………………………………….…[ Eq 1] 

Where ity - is the per capita income of country i over time period t and  x it - is the explanatory 

variables with   – coefficients of explanatory variables, and 0β is a constant. i denotes individual 

country and t implies the time period. 

γz i is heterogeneity effect  and    might be observed like location or unobserved like individual 

country specific ability, and cannot be estimated directly by  fixed model (because iz  is taken to be 

constant over time) but can be estimated by random effects, they are time invariant factors. It is 

constant and having a set of individual or group specific variables. 

itu is unobserved random error term 

We have two strategies to deal with    basically; there are assumptions about the unobserved 

individual country specific effects. The first assumption, we can use the fixed effect model. The fixed 

effect model assumes that     to be constant and correlated with the independent variables. And time 

invariant factors will be excluded from the model by taking the difference between each observation 

with the ‗within group mean‘ values in order to remove the individual specific term.  
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Taking the average of Eq 1 over time  

ii0i u+zi+x +=y  ……………………………………………….…………………..[Eq 2] 

Subtracting Eq 2 from Eq 1 

Fixed effect model is explained as 0)X/Z(E iti  . Hence,    is correlated with at least one of the 

explanatory variable.  

Testing for fixed effects 

For a large sample size, it is possible to transform and use the restricted residual sum of square being 

that of OLS on the pooled model and unrestricted residual sum of square being that of least square 

dummy variable as:  

H0:                

Run OLS and fixed effect version of the model; the test statistics is given as 

   
                 

            
                     

 

A large value of F indicates the statistical significance and the restricted residual is invalid (Gujarati, 

2004). It reveals that the model is ok. This is a test (F) to see whether all the coefficients in the model 

are different than zero.  

Random effect model 

It is another form where there is no correlation between individual specific effects with the 

independent variables. Coefficients of all variables in the model, time variant and time invariant will 

be estimated. In a random effect, there is no fixed individual specific effect. The rational behind 

random effect model is that, unlike the fixed effect model, the variation across entities is assumed to 

be random and uncorrelated with the explanatory variables included in the model. It is assumed as  

                

Testing for random effects  

Specification of the model: Consider the following model 

                     

Let us assume that    unobservable random variables having a probability distributions.  

Lagrange Multiplier test is given as  

    
  

      
[
∑   ∑    

 

∑  ∑   
   ]

 

   
    

The LM test is a test statistic with a chi-square distribution of 1 degree of freedom 

Choosing between Random Effect and Fixed effect 

If individual specific effect is uncorrelated with the Xit
s 

then random effect model is appropriate 

otherwise, fixed effect is advisable and can be examined using a Hausman-Wu test. The usual 
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techniques to choose from random effects model to fixed effects model is done with Hausman tests. 

To conduct the test we need to run both FE and RE models and save the results. The null hypothesis 

for choosing FE or RE states that ‗there is no difference in the coefficient estimated by the efficient 

RE and the consistency of the FE estimator. If there is no statistical difference, then we have to use 

RE.  

4. Case Analysis and Discussion   
Poverty is a real phenomenon in Eastern African countries. These countries are characterized by 

poverty trap of Collier and vicious circle of poverty, recurrent drought, famine, civil war and conflict, 

high and pervasive inflation rate, high unemployment rate, less human and physical capital 

accumulation. However, there is also a difference in economic performance of each country. Per 

capita income is used as a proxy to measure economic performance of the region. In terms of per 

capita income as a proxy for economic performance, Kenya is best performing relatively in the region 

passing $880 per person. Tanzania, Rwanda and Eritrea are performing well with a per capita income 

ranges of $400 to $600.  Whereas Burundi‘s economy is at the bottom performing poorly in the region 

with a per capita income of less than $200 per annum and Ethiopia is the second relatively poorly 

performing in the region with a per capita income of $351 in 2011.  

The average per capita income of the region from 2000 to 2011 is $333.13 per person with minimum 

of $82.64 and maximum of $882.46. The standard deviation (183.54) indicated the deviation of the 

income per capita of members of the region from the average. Thus, there is a wider deviation in per 

capita income across countries and over a span of time, which implies that there is also disparity 

between economic performances. The income disparity across the region is different from country to 

country and from time to time. This seminar paper is tried to examine the disparity of income per 

capita and economic performance within the region is associated with difference in inflation rate, 

investment as a percentage of GDP, export as a percentage of GDP and number of population though 

the explanatory variables considered are not sufficient – there are other variables that has to be taken 

to measure the relative economic performance of the region, which is left for other researchers want to 

conduct a research on a similar theme.   

Inflation is becoming a phenomenon for the region and it is advised to have a moderate rate 

encourages producers and innovation. By moderate inflation rate, the rate per annum must not exceed 

10 per cent. However, the case of east African countries; for inflation rate is on average 190 per cent 

per year indicating that a high costs of living perverse the region and a wider deviation between 

countries. With the average inflation rate difference, the minimum registered rate is 48.5 percent to a 

maximum of 592.88 percent per annum. The region is running to a hyperinflation – a case where 

‗barter‘ system is preferred unless, there is institutional change to tackle the problem, if not, 

consequently leads to the ‗lost‘ region in the world.  

There is also difference in terms of investment as a percentage ratio of GDP between countries and 

over the span of time considered though the deviation is unlike inflation rate and GDP per capita. The 

average export as a percentage ratio of GDP for the region is $7.8 and deviated by 13.73. The 

deviation of the region in terms of export is moderate between countries but deviate across time 

within a country is high implying that the export sector of the region is growing. The number of 

population distribution of the region ranges from 23 million and extends to the maximum of 86 

million overall. The deviation in population distribution between countries is different from within 

countries across time. More generally, observation reveals that there is difference in GDP per capita 

income between countries and across time within a given country. This is also true for total 
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investment, export, and inflation and population growth between countries and across time within the 

country.  

Table 15: Descriptive Statistics 

Variable 

 

Mean Std. Dev. Min Max Observations 

GDP Per cap  Overall 333.13 183.54 82.64 882.46 N =      84 

  Between 

 

153.82 125.94 614.07 n =       7 

 

Within 

 

114.74 118.22 601.53 T =      12 

Investment Overall 19.99 5.72 6.14 35.26 N =      84 

 

Between 

 

3.37 14.44 23.75 n =      7 

 

Within 

 

4.78 10.79 36.79 T =     12 

Export Overall 7.85 13.73 -28.24 37.13 N =      84 

 

Between 

 

4.12 1.74 13.57 n =       7 

 

Within 

 

13.18 -24.86 43.24 T =      12 

Inflation  Overall 189.58 124.03 48.47 592.88 N =      84 

 

Between 

 

101.67 74.21 369.01 n =       7 

 

Within 

 

80.11 3.25 496.13 T =      12 

Population Overall 28.54 23.56 3.71 86.83 N =      84 

 

Between 

 

25.05 4.60 75.88 n =       7 

 

Within 

 

3.29 18.18 39.50 T =      12 

 

4.1. Fixed effect model outcome 
Fixed effect model is no more used for the explanation and empirical examination of the variables. In 

such case, random effect is used. The selection of fixed or random; Hausman test for Fixed or 

Random effect is conduced favoring for random effect model. Hausman test is not significant and we 

failed to reject H0 (Prob > chi2 = 0.2972) because it is less than 5%.  Testing for random effects using 

Breusch and Pagan Lagrangian multiplier test for random effects also favors for using random effect 

model. So that we have to run random effect model and analyze the outcome.  

Fixed effect model has defects. It failed to take into consideration the time invariant, suffers from a 

large loss of degree of freedom and may aggravate the problem of multicollinearity among the 

explanatory variables for large K explanatory variables (Baltagi, 2005).    

4.2. Random effect model outcome 
We have said that if the error term is correlated with one of the explanatory variable, it is good to use 

a random effect model assuming that there is no correlation between error term and explanatory 

variables. Different tests was conducted and favored for the use of random effect model. The 

following is the outcome of running a random effect model  

The estimated model above with z value in the bracket reveals that investment as a percentage ratio of 

GDP, inflation and number of population are statistically significant at 1 percent whereas export as a 

percentage of GDP is not statistically significant. If we increase investment as percentages of GDP 

across time and between countries by one unit it will have in effect an average of 7.22 units increase 

in GDP per capita. This is a large magnitude which can create basic difference if a country give due 

attention on total investment out of the gross domestic product it will increase the per capita income 

and improves the performance of economic activities. 
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Table 16: Random Effects Model without considering dummy variable  

GDP Per capita      Coefficients. Std. Err. 

Invest    7.216111 1.821927*** 

export   0.211161 0.605589 

Inflation   0.85075 .1186442*** 

Population   7.065755 2.528988*** 

cons   -175.742 105.9201 

sigma_u    222.7631 

sigma_e   69.775739 

rho 0.91065387 (fraction of variance due to u_i) 

   

By including dummy variables all the estimated coefficients are individually highly significant except 

for export as percentage share of GDP; as the p value of the estimated t coefficients are extremely 

small. The dummy is included to capture whether there is a difference in intercept or not among 

countries in the region. We have seven countries taken and only six dummy variables are used to 

avoid in falling in dummy variable traps.  

Table 17: Random Effects model with dummy variable include 

GDP Per capita Coefficients Std. Err. 

Invest 5.98909 1.868841*** 

Inflation 0.72514 .1314803*** 

Population 12.1894 3.338565*** 

Export 0.18448 0.5918735 

d2bur 791.433 222.4783*** 

d4key 935.178 131.9879*** 

d3eri 862.443 246.7098*** 

d5rwa 1025.53 214.6533*** 

d6tan 653.124 128.0549*** 

d7uga 551.66 176.0373*** 

_cons -961.91 223.0294 

sigma_u           0 

sigma_e     69.775739 

Rho                 0      (fraction of variance due to u_i) 

 

Here, Ethiopia is considered as a base comparison country. The value of the intercept tells us that 

there is an intercept difference or not.  

The intercept value of each country:  – 961.91 for Ethiopia, –170.47 for Burundi, –99.46 for Eritrea, – 

26.73 for Kenya, 63.62 for Rwanda, –308.78 for Tanzania and –410.25 for Uganda. These differences 

in intercept may be due to unique nature of each country like the rule of law, well behaved 

institutional setup and the like.  

There have been debates over the importance of population on economic growth. Basically, there are 

economists like Thomas Malthus describe the negative relationship between economic growth and 

population number. Others like Arthur Lewis who profoundly describes the importance of population 
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to economic growth. Others are explaining as if there is not relationship between population and 

economic growth. Surprisingly, the outcome favors Lewis‘ idea of positive relationship and is 

statistically significant. When population changes across time and between countries by one unit, the 

average effect on per capita income will increase by 7.1 units. This is also a large magnitude where 

governments of the region should not spend in planning for reducing of fertility because the 

coefficient is positive implying a positive relation between number of population and economic 

performance. 

5. Summary and Conclusions  
Countries in the world are different in economic growth and development. The difference between 

countries is explained through proximate and principal causes of economic growth. Countries are 

different in proximate economic growth like human capital, physical capital, and technology. These 

proximate economic growths are growth by themselves. The principal economic growth is the devise 

measured in terms of income which reveals the levels of living conditions.  

Eastern African countries are caught by vicious cycle of poverty: low savings and investment, low 

income and output, low productivity. Breaking of the cycle of poverty leads for better development of 

the nations. They are also tap by Collier‘s poverty trap which challenges many. The poverty trap has 

four natures: the conflict and civil war trap, natural resource trap, land locked with bad neighbors and 

bad governance. These are traps discouraging the incentive for economic growth. 

The major factors driving income difference between countries is associated with difference in 

institutional arrangement and structure. Institutions are constraints, rules and techniques to deal with 

the dynamic human behavior and interactions and are the factors in driving countries from poverty 

and leads to economic growth. 

Better performance and functioning of institutions are the determinant factor for poverty reduction 

and play great role in economic growth. The concept of institution is broad encompassing human 

interaction and behavior. Institutions are a human device to govern these interactions and behavior in 

economic and political institutions, and political power.  

The major factor behind nations‘ income difference lies on the economic institutions arrangement and 

structure. Economic institutions determine political power and political institutions; minimize impact 

of vicious cycle of poverty and Collier‘s poverty trap.   

In addition to these explanations, this seminar paper tried to examine empirically East African 

countries by considering their respective GDP per capita as a dependent variable. As independent 

variables inflation rate, export as a percentage ratio of GDP, total investment as a percentage ratio of 

GDP and total number of population is considered. A panel data from 2000 to 2011 for seven 

countries namely Burundi, Eritrea, Ethiopia, Kenya, Rwanda, Tanzania and Uganda were taken from 

IMF world economic outlook. Moreover, OECD, World Bank and Fraser institute were testified.   

Both fixed and random effect models were taken. However due to the correlation between the error 

term and explanatory variables the fixed effect model is kicked out and instead random effect model 

was run. The outcome of running random effect model indicates that total investment, inflation and 

number of population are statistically significant in explaining GDP per capita across countries and 

over a time span considered.  
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Abstract 

In this paper, we run dynamic panel model describing the relationship between industrialization 

and different socio-economic, financial and institutional determinants for 35 African countries 

over the period 1970-2012.  We conduct also many sub-regional and sub-period analyses in order 

to check the robustness of the results.   

Our main results are the following: (i) as generally found in the literature, financial development, 

governance and labor market regulation have significant effects on industry; (ii) exchange rate 

appreciation is detrimental to the industrialization process (iii) financial and institutional factors 

are the main determinants of industrialization in the northern and eastern countries while 

socioeconomic factors matter more for the western and southern countries (iv) differences in the 

power of the industrialization determinants are not likely to emerge. 

 

Keywords: Industrialization, Industrial policies, Panel Model, GMM, Africa. 

JEL Classification: L50, L60, N67, 040, 055. 

 

1. Introduction 

It is well documented in various literatures that industrialization has several advantages, especially in 

the long run, such as economic diversification, unemployment reduction, technology transfer and 

welfare improvement. This statement seems to be reinforced after the recent economic crisis and the 

considerable expansion of the financial service sector that brought manufacturing back in the 

spotlight. 

East and South East Asian countries as well as some in Latin America have experienced remarkable 

growth linked notably to a switch in their industrial strategy
112

. This switching, manifested by an early 

mutation from import substituting approach to export promotion one has been accompanied by an 

extraordinary growth of the industrial sector. Indeed, as shown in figure 1, starting from the 80‘s, 

GDP per capita growth in East Asian Countries fluctuated between 6 and 10%. 
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 These countries are called Newly Industrialized Economies (NIEs). Even that there is no 

commonly agreed criteria for membership to this group, the countries most frequently stated are: 

Hong Kong, Singapore, Korea, Taiwan, Argentina, Brazil, India, China with Malaysia, Indonesia and 

Thailand sometimes included as well (Weiss 2002). 
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However, in Africa, industrial policies were not linear, starting from import substitution strategy in 

the 60‘s, moving to a combination of the latter one with an export substitution approach in the 70‘ and 

80‘ before choosing a market oriented strategy in the 90‘. The results were disappointing given that 

the changes from one strategy to another was not translated to an economic transformation and then to 

an industrial take-off of the continent (Kouassi 2008). Indeed, as figure 1 illustrates, GDP per capita 

growth was always by far inferior from the one registered in the East Asian and Pacific Countries. 

Figure 1: GDP per capita growth 

 
             Source: WDI 

The connotation which considers Africa as an agriculture and mining continent remains given the 

inability of the governments to build up a structural transformation of their economies. Countries that 

achieved macroeconomic stability and exhibited good governance also seemed unable to attract much 

investment outside of the extractive sector. 

Obviously, despite the gap of industrial performances between Africa and the other emerging 

countries, industrial development seems to be given less weight than deserved in many African 

countries. Most political leaders have indeed underestimated the real potential of industrialization for 

the continent.  At the same time, only few researchers have dealt with the reasons that lie behind the 

delayed emergence of Africa as an industrialized bloc. Therefore, understanding the 

underdevelopment of industry in African countries and paving the way for an appropriate industrial 

policy to them seems challenging. 

The aim of this paper is twofold.  It first tries to fill the aforementioned void by emphasizing the main 

determinants of the (de) industrialization process in a sample of African countries.  It subsequently 

tries to use the results to address the implications for the continent and map out the way for a genuine 

emergence of Africa. 

The rest of the paper is structured as follows: Section 2 reviews the theoretical determinants of 

Industrialization and points out some findings in the literature related to these determinants in 

developing countries, African countries in particular. Section 3 highlights the empirical methodology. 

Section 4 presents the main estimation results. Section 5 tries to carry out some robustness analysis. 

Finally, Section 6 concludes and offers some policy recommendations. 
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2. Industrialization vs. De-Industrialization: the main factors 

Basically, many factors could promote or hinder industrialization process. Some of them are socio-

economic, others are financial while others are institutional. Though the literature is extensive in this 

regard, we consider here only some of the important determinants of industrialization while stating 

each time, the mainly empirical approach used in this frame.  

Internal vs. external demand 

There is a significant positive relationship between manufacturing expansion and internal demand so 

that, other things being equal, larger countries tend to have a higher manufacturing share. In others 

words, as incomes per capita raise, share of manufacturing in national income increases.  

However, small countries are often open, so, level of economic activity in developed economies could 

have a major impact on growth prospects in developing countries, particularly through changes on 

export demand. Therefore, changes in formers economies‘ GDP could influence industrial activity in 

the latter ones. 

Guadagno (2012), used Cornwall‘s (1977) model to estimate a manufacturing growth equation for a 

sample of developing countrie;  the result , shows that the size of the domestic market as well as trade 

openness are a constant determinants of industrialization.  

Economic openness 

Following outward-looking industrial strategy allow access to large markets and a growing demand 

which encourage a large scale industrialization programs (case of East Asian New Industrialized 

Economies such as Hong Kong, Singapore, Taiwan and Korea). Moreover, trade liberalization allows 

access to imported inputs at free trade prices, access to technology and capital as well as a more 

competitive exchange rate which boost industry growth. This called for developing countries to 

integrate with the world economy in the second half of the last century which was associated with 

higher economic growth; this is despite the  predictions of the emergence of global forces that were 

holding back their material progress (Weiss 2002). 

on the other hand, the flow of FDI, especially in manufacturing, acted positively on growth and 

exports and then reinforce the industrialization process for the host country by transferring capital, 

technology, management, stable financing and marketing techniques. Inversely, in a relatively closed 

or protected economy, enterprises will be both less aware of technical change internationally and will 

have less incentive to adopt best practice innovation. Fostering obsolete technology and high cost 

activities lead to low attractiveness of FDI and hamper the opening to the world markets which affects 

negatively the industrialization process. 

Babatunde (2009), using a panel least squares estimation as well as time/series cross-section 

techniques in a large sample of Sub-Saharan Africa (SSA) found out that trade liberalization can 

stimulate export performance albeit marginally and indirectly. 

Likewise, Seetanah and Khadaroo (2007), by extending Cobb Douglas production function whereby 

investment is disaggregated into its different types and employing both static and dynamic panel data 

estimates, found that FDI is an important element in explaining economic performance in these 

countries, though to a lesser extent as compared to the other types of capital. 

However, one cannot necessarily deduce from this evidence to  support the generalization that 

outward-looking trade strategies and complete liberalization of FDI represent the most effective 
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policy for all developing countries at all times
113

. State policy intervention, notably in favor of 

infantile industry seems to be inevitable in so much as it offers a protection from fierce competition, 

especially during the earlier period of industrialization. In Taiwan and Korea for instances, import-

substitution strategy (import quotas, tariffs, export taxes…) has not disappeared with the shift toward 

export intensive industries. Likewise, the state constantly intervened with inducements to encourage 

international capital to move up the industrial ladder (Stein 1995). 

Shafeddin (2005) showed that, on the contrary to the NIEs, trade liberalization has led to de-

industrialization of low income countries that have not adopted selective protection policies, 

particularly Sub-Sahara African countries. Indeed, industrialization has been accompanied by 

increased vulnerability of the economy, particularly the manufacturing sector that relayed heavily on 

imports. 

Similarly, Agosin and Mayer (2000), by testing the effect of FDI on domestic investments for three 

developing regions (Africa, Asia and Latin America), found that this effect ismixed. In particular, FDI 

was crowding-in for Ivory Coast, Ghana and Senegal, neutral for Gabon, Kenya, Niger, Morocco and 

Tunisia while it was crowding-out for Central African Republic, Nigeria, Sierra Leone and 

Zimbabwe. So, evidently, FDI is by no means always favorable and simplistic policies for this kind of 

investments are unlikely to be optimal. 

Macroeconomi Stability 

Generally, a stability of the macro environment encourages growth given that it leads firms to act in a 

rational manner. That‘s because, in the context of low inflation, suitable deficit and public debt, more 

risk-averse investment behavior is limited and access to financial and capital markets is less difficult. 

This is especially important in African countries where there may be a dearth of entrepreneurship
114

. 

On the other hand, maintaining stable exchange rates prove to be important insofar as it affects long 

run growth. Indeed, avoiding exchange rate misalignments could protece exporters from an 

overvaluation phenomenon that affects competitiveness as well as importers from undervaluation that 

affects purchases and investment programs. Moreover, exchange rate volatility makes difficult and 

expensive for developing countries to hedge their exchange rate risks, especially small and medium 

sized firms. 

Rodrik (2008), by using both inflation and terms of trade as additional exogenous covariates in a 

panel model explaining economic growth in manufacturing, finds a negative and significant 

relationship between growth and inflation in developing countries. 

In the same way, Greenwald and Stiglitz (2006) showed that, in developing countries, low exchange 

rates help export sectors like manufacturing to compete, especially sectors which have higher learning 

elasticities and generate more learning externalities. That‘s way many countries have managed to 

lower their real exchange rate for an extended period of time, and have done so at the same time that 

they have promoted growth. 

Human capital 

Human capital development in the form of sufficient technically and scientifically qualified personnel 

allows coping with the increase of demands and industrial development. Indeed, creating immobile 
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national assets, notably through education, training and healthcare spending could provide the base for 

competitive industrial sector and improve the attractiveness of investments. Therefore, increasing 

government support to education, improving vocational training and guaranteeing access to healthcare 

are prerequisites for any form of industrialization. 

Zelleke et al. (2013), by using growth accounting approach to identify the sources of economic 

growth and by resorting to Pritchett (2001) and Weil (2013) conceptual frameworks, show that human 

capital has had positive effects in SSA countries (they account for 22% of real GDP) but much lower 

than in high-income countries. 

Governance 

The presence of institutions capable of guaranteeing better rule enforcement, transparency, absence of 

corruption and government stability could improve doing business climate and stimulate 

entrepreneurial spirit. On the contrary, the existence of significant governance deficiencies could 

render difficult the building up of a solid industrial sector and complicate the leading of appropriate 

industrial policy
115

.  

In the other hand, government interventions in an inconvenient way could create distortions and lead 

to economic inefficiency. Maintaining rigid rules, such as considerable labor market regulation for 

example, could hinder the well-functioning of the markets and deter industrialization efforts. 

Clague et al (1997), using a cross-country regression model, prove that differences across countries in 

property relations and contract enforcement lead to high transaction costs and thus have a negative 

impact on growth.  

Similarly, by employing a structural regression model similar to that used by Sachs and Warner 

(1998) for analyzing the sources of economic growth in Africa, Ng and Yeats (1999) found that 

governance regulations (plus national trade) explain over 60 percent of the variance in some measures 

of economic performance and thus, country's own national policies shape its rate of development, 

industrialization, and growth. 

Financial development 

The presence of financial institutions insuring better allocation of resources could affect the 

industrialization process. In particular, existence of efficient banking system insuring careful 

financing to firms, notably small and medium sized firms, reinforce domestic entrepreneurship 

capabilities
116

. 

Much attention could also be given to the functioning of financial markets and the ability of firms to 

obtain adequate financing. Generally, a well-developed system of financial institutions could transfer 

efficiently funds from savers to investors and monitor the effectiveness of investments. 

Ghirmay (2004) for instance, provide evidence of the existence of a long-run relationship between 

financial development and economic growth in almost all (12 out of 13) of SSA countries using a 

Vector autoregression (VAR) framework based on the theory of cointegration and error-correction 

representation of cointegrated variables.  
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3. Empirical Methodology 

Basic Objective 

In this paper, we try to verify if the aforementioned determinants matter for the industrialization 

process in Africa. To do that, we run panel model for 35 African countries
117

 over the period 1970-

2012, describing the relationship between an industrialization index and different regressors which 

include a variety of socio-economic indicators (GDP per capita, importance of foreign direct inflows, 

degree of openness to trade, financial deepening and human capital development) as well as 

institutional ones (magnitude of labor market rigidity and good governance). 

We estimate a model of the form: 

itit9it8it 7it6it5

it4it3it21-it10it

 U HUMAN   TRADE  GDP   REER   GOV   

 LAMRIG   FDI   FIN   INDUSTRY     INDUSTRY








            (1) 

With: ittiit       U     where ) N(0, 2

it    (i.i.d)  

Baltagi et al. (2009) stipulate that the inclusion of the lagged dependent variable in the empirical 

model implies that there is correlation between the regressors and the error term since lagged 

INDUSTRY depends on Uit-1 which is a function of the μi, the country specific effect. Because of this 

correlation, dynamic panel data estimation of (1) suffers from the Nickell (1981) bias, which 

disappears only if T tends to infinity. The preferred estimator in this case is GMM suggested by 

Arellano and Bond (1991), which basically differences the model to get rid of country specific effects 

or any time-invariant country specific variable
118

. 

For a better use of the GMM system method, Roodman (2006) suggests the introduction of time 

dummies variables. Moreover, for the endogenous variables, only their lagged values of at least 2 

periods are considered as valid instruments. The number of instruments should not exceed the number 

of groups, so, the p-value of the Sargan test of overidentifying restrictions as well as the Arellano-

Bond test for serial correlation in the second-differenced errors should be above 0.1
119

. 

Other authors instrument endogenous variables with fewer lags because, they consider that, if all the 

lags are used, the number of instruments surpasses the number of groups and this makes Sargan test 

weak and estimations unreliable. 

In equation (1) the coefficients 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8   and 9  measure the long-run 

response of INDUSTRY respectively to changes in INDUSTRY lagged variable by one period, 

financial system development (FIN), foreign direct investment net inflows as share of GDP (FDI), 

labor market rigidity (LAMRIG), governance index (GOV), real effective exchange rate (REER), 

GDP per capita (current$) (GDP), trade openness (TRADE) and human capital indicator (HUMAN). 

                                                           
117

 Our sample contains: Algeria, Angola, Botswana, Burkina Faso, Cameroon, Congo Republic, Congo 

Democratic Republic, Côte d'Ivoire, Egypt, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea Bissau, Kenya, 

Liberia, Libya, Malawi, Mali, Morocco, Mozambique, Namibia, Niger, Nigeria, Senegal, Sierra Leone, South 

Africa, Sudan, Tanzania, Togo, Tunisia, Uganda, Zambia and Zimbabwe. 

118
 An additional advantage of the GMM estimator is the following: by differencing, it helps ensuring the 

stationnarity of all the regressors. 
119

 Sargan test indicates whether the instruments are jointly valid, i.e. if they are not correlated with 

the error term. So, if these tests are weakened, it is hard to gauge the validity of the instrumental 

estimation. 
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The instrumental variables for the linear model in (1) are FIN{1}, FDI{1}, LAMRIG{1}, GOV{1}, 

REER{1} HUMAN{1}, GDP{2} and TRADE{2} where {1} and {2} denote the lag-length of a 

variable. GDP and TRADE were instrumented by 2 lags variables since they are considered as 

endogenous. In panel data, regressors in other periods are considered valid instruments for period-t 

repressors if the latter are either endogenous or introduced in the model as lags of the dependent 

variable. These instruments permit consistent estimation even if the assumption of strict exogeneity 

fails
120

.  

Definition of variables and Data 

The variables used in our regression are the following: 

INDUSTRY: Industry value added as share of GDP. It comprises value added in mining, 

manufacturing, construction, electricity, water, and gas. It is calculated without making deductions for 

depreciation of fabricated assets or depletion and degradation of natural resources. Source: World 

Development Indicators database (2014) 

FIN: Financial development indicator approximated by the share of domestic credits provided by the 

financial sector. It includes all credit to various sectors on a gross basis, with the exception of credit to 

the central government, which is net. The financial sector includes monetary authorities and deposit 

money banks, as well as other financial corporations. Examples of other financial corporations are 

finance and leasing companies, money lenders, insurance corporations, pension funds, and foreign 

exchange companies. Source: World Development Indicators database (2014) 

FDI: Foreign Direct Investment in net inflows as share of GDP. Foreign direct investment are the net 

inflows of investment to acquire a lasting management interest (10 percent or more of voting stock) in 

an enterprise operating in an economy other than that of the investor. It is the sum of equity capital, 

reinvestment of earnings, other long-term capital, and short-term capital as shown in the balance of 

payments. This series shows net inflows (new investment inflows less disinvestment) from foreign 

investors, and is divided by GDP. World Development Indicators database (2014) 

LAMRIG: Labor Market Rigidity Index. This index captures the rigidity of employment protection 

legislation. LAMRIG is high when the labor market is rigid and vice versa. Source: Campos and 

Nugent (2012): "The Dynamics of the Regulation of Labor in Developing and Developed Countries 

since 1960", IZA DP N°6881. 

GOV: Governance index which measures the political and institutional development. The indicator 

encompasses 5 other sub-indicators: Bureaucracy quality, Corruption, Democratic accountability, 

Government stability and Rule of law. However, the problem with the construction of this indicator 

stems from the heterogeneous scale of the sub-indicators. Indeed, corruption, rule of law and 

democratic accountability are scaled between 0-6, whereas bureaucratic quality and government 

stability are scaled respectively between 0-4 and 0-12. Therefore, we unified all the proxies to obtain 

a sub-indicator scaled between 0-6. To do that, we multiplied the proxies scaled between 0-4 by 3/2 

and divided by 2 those scaled between 0-12. Source: International Country Risk Guide database.  

 

REER: Real effective exchange rate. It measures the development of the real value of a country‘s 

currency against the basket of its trading partners. It is calculated from the nominal effective exchange 
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rate and the relative CPI (Consumer Price Index) between the country and its trading partners. Source: 

International Financial Statistics database. 

GDP: GDP per capita in current dollar is a proxy for the economic development. GDP is the sum of 

gross value added by all resident producers in the economy plus any product taxes and minus any 

subsidies not included in the value of the products. It is calculated without making deductions for 

depreciation of fabricated assets or for depletion and degradation of natural resources. Data are in 

current U.S. dollars (World Development Indicators database, 2014). 

TRADE: Trade openness indicator which is the sum of exports and imports as a share of GDP(World 

Development Indicators database, 2014) 

HUMAN: Human capital indicator is the gross secondary school enrolment ratio. It is the share of 

number of actual students enrolled at secondary school by number of potential students enrolled 

(World Development Indicators database, 2014) 

4. Empirical results  
 

Before moving to empirical results, we show, hereafter, some main descriptive statistics for all the 

model variables. 

Table 1. Summary Statistics (1970-2012) 

Variables Observations Mean Standard 

Deviation 

Min Max 

INDUSTRY 1313 28.49 14.43 1.88 78.51 

Lagged 

INDUSTRY 

1290 28.44 14.46 1.88 78.51 

 

FINANCE 1302 33.36 35.7 -79.09 319.53 

FDI 1296 2.72 7.65 -82.89 91 

HUMAN 1086 27.35 21.75 1.05 112.62 

LAMRIG 1016 1.48 0.37 0.6 2.45 

GOVERNANCE 863 2.78 0.77 0.38 5.04 

TEER 536 170.11 222.2 37.97 3579.12 

GDP 1402 1047.24 1570.85 62.93 15853.46 

TRADE 1338 66.07 28.74 6.32 179.12 

 

As shown in table 1, the majority of our regressors show evidence of important volatility except the 

institutional ones (Governance and Labor market regulation). It is an expected result since these 

variables vary very little in time. The standard deviation of GDP is very large which attests to the 

heterogeneity of our sample. 

 

 

 

 



 

 

Page | 396  

 

Table 2. Empirical Results 

 (1) 

 Expected sign Coefficients 

L.INDUSTRY (-) 0.75 

(0.00)*** 

FINANCE (+) 0.025 

(0.08)* 

FDI (+) or (-) -0.013 

(0.87) 

HUMAN (+) -0.051 

(0.15) 

LAMRIG (-) -8.46 

(0.00)*** 

GOVERNANCE (+) -1.07 

(0.04)** 

REER (-) -0.005 

(0.09)* 

GDP (+) 0.001 

(0.11)*
 

TRADE (+) or (-) 0.023 

(0.27) 

Intercept (+) 22.09 

(0.00)*** 

AR(2)  1.02 

(0.308)  

Sargan Test  150.38 

(0.43) 

Figures in parentheses are robust standard errors, except for Sargan test and autocorrelation errors test of 

Arellano-Bond (AR2) which are p-value. For AR(2) and Sargan test, null hypotheses is respectively absence of 

second order autocorrelation and validity of lagged variables as instruments. ***, ** and * denote significant at 

1%, 5% and 10%, respectively. 

Following Baltagi et al. (2003), Jacob and Osang (2007) and Szirmai and Verspagen (2011), we 

separately inspected each single explanatory variable of the panel model adopted by means of 

endogeneity tests (not reported here) in order to identify which variables are endogenous. Tests 

showed that Trade Openness and GDP per capita are both endogenous. We also found that for the 

region taken as a whole, financial development (FINANCE), Labor Market Rigidity (LAMRIG), 

Governance Index (GOV), Real Effective Exchange Rate (REER) and GDP per capita (GDP) are 

clear determinants of industrialization. However, Governance Index is significant with an unexpected 

sign. Campos et al. (2010) and Méon and Weill (2011) give a plausible explanation by considering 

that corruption facilitates economic activity and trade that may not have happened otherwise. Then, it 

promotes efficiency by allowing private sector agents to circumvent cumbersome regulations and 

restrictions. Indeed, we have encompassed a corruption sub-indicator in the construction of the 

Governance index which could explain the obtained result. Trade openness (TRADE) is positive but 

not significant. FDI and Human capital index (HUMAN) are not significant with unexpected signs.  
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5. Robustness Analysis 
We conduct here sub-regional and sub-periods analysis in order to check the robustness of the results.  

We subdivided the time span into 2 sub-periods: 1970-1990 and 1991-2012. We also subdivided the 

sample into 5 sub-samples: North Africa (Algeria, Egypt, Libya, Morocco and Tunisia), West Africa( 

Burkina Faso, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea Bissau, Liberia, Mali, Niger, Nigeria, 

Senegal, Sierra Leone, Togo), Central Africa (Cameroon, Congo Dem Rep, Congo Rep, Gabon), East 

Africa (Ethiopia, Kenya, Sudan, Uganda) and South Africa (Angola, Botswana, Mozambique, 

Malawi, Namibia, Tanzania, South Africa, Zambia and Zimbabwe)  

Sub-Regional Analysis 

Table 3a. Empirical Results  

 North Africa West Africa Central 

Africa 

East Africa South 

Africa 

 Expected 

sign 

Coefficients Coefficients Coefficients Coefficients Coefficients 

L.INDUSTRY (-) 0.75 

(0.00)*** 

0.77 

(0.00)*** 

0.7 

(0.00)*** 

0.36 

(0.07)* 

0.51 

(0.00)*** 

FINANCE (+) 0.02 

(0.08)* 

-0.02 

(0.72) 

0.025 

(0.75) 

0.34 

(0.007)*** 

0.03 

(0.00) 

FDI (+) or (-)  -0.01 

(0.87) 

-0.1 

(0.45) 

0.023 

(0.92) 

-1.82 

(0.01)** 

0.22 

(0.00)*** 

HUMAN (+) -0.05 

(0.15) 

0.23 

(0.02)** 

0.14 

(0.21) 

0.2 

(0.44) 

0.04 

(0.03)** 

LAMRIG (-) -8.46 

(0.00)*** 

-10.86 

(0.001)*** 

-4.05 

(0.66) 

dropped -10.27 

(0.00)*** 

GOV (+) -1.07 

(0.04)** 

-1.36 

(0.24) 

0.69 

(0.6) 

9.52 

(0.00)*** 

0.04 

(0.84) 

REER (-) -0.005 

(0.09)* 

-0.013 

(0.04)** 

-0.003 

(0.75) 

-0.017 

(0.4) 

0.04 

(0.00)*** 

GDP (+) 0.001 

(0.11)*
 

0.005 

(0.09)* 

0.006 

(0.74) 

0.019 

(0.06)* 

-0.001 

(0.00)*** 

TRADE (+) or (-) 0.023 

(0.27) 

-0.0008 

(0.97) 

0.13 

(0.017)** 

dropped 0.02 

(0.01)** 

Intercept (+) 22.09 

(0.00)*** 

36.69 

(0.003)*** 

11.42 

(0.44) 

-20.04 

(0.00)*** 

17.83 

(0.00)*** 

AR(2)  1.02 

(0.308)  

0.32 

(0.747) 

-0.74 

(0.46) 

-1.55 

(0.121) 

2.64 

(0.008) 

Sargan Test  150.38 

(0.43) 

23.35 

(0.666) 

13.11 

(0.72) 

8.88 

(0.031) 

18.93 

(0.00) 

Figures in parentheses are robust standard errors, except for Sargan test and autocorrelation errors test of 

Arellano-Bond (AR2) which are p-value. For AR(2) and Sargan test, null hypotheses is respectively absence of 

second order autocorrelation and validity of lagged variables as instruments. ***, ** and * denote significant at 

1%, 5% and 10%, respectively. 
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Based on the results, we show that the under-development of the industrial sector and consequently its 

weak growth vary between regions. While the southern African countries are making use of their 

human capital to attract FDI and enhance their industrial dynamics, the north ones are suffering from 

an institutional deficit which denies them the possibility of  relying on the positive effect of 

governance quality. The recent political and social turmoil experienced in the regional member 

countries should be an opportunity to reform the institutions and establish democratic and 

participative legal and political frameworks. The Central African countries are sharing the same 

institutional and political features as North African ones. The civil war happened in Congo 

Democratic Republic and the frictions with its neighborhood cannot be considered as an ideal context 

for an industrialized take-off. The high quality of the human capital also seems to play a crucial role 

in the promotion of manufacturing and industrial activities among western African countries. We can 

especially call to mind the experiences of Nigeria and Ghana in promoting education and vocational 

training to raise their economies. These two countries detain the highest shares of school and 

university graduates among the region's countries. It explains the positive and significant effect of 

HUMAN to jump-start industry growth in that region. 

Subperiod analysis 

Table 3b. Empirical Results 

 (1970-1990) (1991-2012) 

 Expected sign Coefficients Coefficients 

L.INDUSTRY (-) 0.86 

(0.00)*** 

0.66 

(0.00)*** 
FINANCE (+) 0.07 

(0.06)* 

0.04 

(0.07)* 
FDI (+) or (-) -0.055 

(0.563) 

0.06 

(0.77) 
HUMAN (+) 0.06 

(0.39) 

-0.14 

(0.4) 
LAMRIG (-) -4.88 

(0.02)** 

-15.82 

(0.003)*** 
GOVERNANCE (+) -1.41 

(0.057)* 

-0.2 

(0.83) 
REER (-) -0.006 

(0.13) 

-0.021 

(0.16) 
GDP (+) 0.002 

(0.11)*
 

0.002 

(0.00)*** 
TRADE (+) or (-) 0.054 

(0.09)* 

0.035 

(0.19) 
Intercept (+) 9.9 

(0.11)*
 

34.93 

(0.004)*** 
AR(2)  0.84 

(0.4)  

0.07 

(0.94) 
Sargan Test  29.38 

(0.96) 

68.9 

(0.78) 
Figures in parentheses are robust standard errors, except for Sargan test and autocorrelation errors 

test of Arellano-Bond (AR2) which are p-value. For AR(2) and Sargan test, null hypotheses is 

respectively absence of second order autocorrelation and validity of lagged variables as instruments. 

***, ** and * denote significant at 1%, 5% and 10%, respectively. 
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The above-mentioned results prove that the decomposition of the time span into two sub-periods: 

1970-1990 and 1991-2012 do not alter the main results found over the whole period. Indeed, from 

table 3b, it is clear that before the 1990's, Financial Development, Labor Market Rigidity, Governance 

Index and TRADE explain significantly the industrial dynamism in all of the African countries. What 

it worth noting here is the financial development effect on the subject. Indeed, the global wave of 

financial modernization experienced by the developing countries at the end of the 1980's set the goal 

of promoting growth and economic catching-up by upgrading the financial systems. Our results for 

this sub-period show that financial sectors had an active role before adopting the "new" directives of 

liberalization and recommendations of financial integration. Those results bolster the concern put on 

finance to achieve the transition to a large movement of industrialization. The same observation is 

applicable for the labor market legislation. LAMRIG index is significant with the expected sign for 

the 1970-1990 and 1991-2012 sub-periods. The subdivision of our time span reveal that labor market 

flexibility is determinant before and after adopting the "Structural Adjustments" by developing 

economies. Those policies aimed to insert more flexibility to the labor markets in order to enhance 

employment and then provide the adequate labor needed for the industrialization shift.  

6. Conclusion and some policy implications 

In Africa, the industrial landscape continues to be weak. This has led to some concern regarding the 

prospect of industrialization and arose interest. Some believe that globalization and deep integration 

offers African countries considerable potential for future growth via industrialization.  

This paper attempted to shed some light on the main factors that helped or hindered the realization of 

such potential and the way forward for Africa to make progress. Thus, we run a dynamic panel model 

describing the relationship between industry and the main determinants found in the literature. We 

found that for the whole region, financial development, economic development, the labor market 

flexibility and the real effective exchange rate are clear determinants of industrialization. These 

results remain valid even after dividing the countries into five sub-regional samples (North Africa, 

West Africa, Central Africa, East Africa and South Africa) and two sub-period (before and after 

1990).  

It goes without saying that things have to change, especially given the low capacity of the extractive 

sector to offer enough jobs in Africa. Put it differently, to increase hopes for an effective 

industrialization and so for a real emergence of Africa, African countries should improve the 

resilience of their financial system in order to reap the benefits of financial openness. Moreover, they 

should implement more measures to streamline FDI inflows. Finally, they have to keep basic 

macroeconomic fundamentals at sensible levels such as inflation and exchange rates.  

However, based  on the sub-regional results, eastern countries should improve on governance while 

southern ones should introduce more flexibility in their labor markets as well as improve good 

governance. FDI attractiveness seems to play a crucial role in boosting industrialization in southern 

African countries. The FDI ratio is positive and significant solely in that sub-region. It might be 

explained by the high quality of human capital which contributes actively and exclusively to the 

industrialization transition among southern African countries. Moreover, northern countries should 

deepen their trade openness while western ones should enhance human capital.  

In summary, all African countries have to build modern industrial sector through good conception, 

execution and steering of industrial policies. This means essentially better mobilizing resources, 

improving business environment, building sound macroeconomic stability, insuring good governance 
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and enhancing human capital to attract adequate foreign direct investment from abroad (not just 

targeting the FDI based on the low wages in developing countries) which is an intermediate goal to 

achieve industrialization. 
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Abstract  

The purpose of this paper is to present the trends and overview of the floriculture industry with 

special emphasis on environmental and social sustainability challenges in Ethiopia. Production of 

cut flowers has grown to a major business in Ethiopia these days. The expansion and growth of 

the industry has contributed significantly to the economic sector (job creation, foreign earnings 

and other economic returns). However, the environmental and social (health) implications of the 

sector are not given due attention even though the sector is still blamed for some of its social and 

environmental shortcomings worldwide. Thus, the aim of this paper is to investigate the 

implications of cut flower industry to the environment and human health as well as safety. In 

order to address this objective, the following research question was raised. To what extent are 

Ethiopian floriculture growers responsible from the environmental and human health perspective 

in pesticide use practices? The paper limits itself to some of the very prominent environmental 

and human health concerns in Ethiopia. Interviews were carried out in 12 flower farms of   

production managers and 78 flower farm workers. Direct observations were also employed to 

generate data. The quantitative data is analysed through descriptive statistical techniques such as 

frequency distribution and percentage, while qualitative data was analysed through case stories 

and narrations. Pictures are used to provide evidence and support for the qualitative information. 

It was noticed that the floriculture industry in Ethiopia is not in accordance with environmental as 

well as social sustainability and on how to handle and the use of chemical pesticides. Lastly, the 

findings of this paper would have an implication on sustainable production and consumption and 

maintaining equilibrium of its economic advantages without or with minimal undesirable human 

health or environmental impacts from the floriculture production practices in Ethiopia. 

 

Key words: Environment, Social, Floriculture, Sustainability, Ethiopia. 

1. Introduction 
Floriculture is a branch of horticulture concerned with commercial production, marketing, and sale of 

bedding plants, cut flowers, potted flowering plants, foliage plants, flower arrangements, and non-

commercial home gardening (ITPA, 2006; Getu, 2009). The floriculture industry changes rapidly 

because of globalization. The largest part of the global floriculture industry is made up of fresh cut 

flowers. Cut flowers are one of the most globally produced commercial mass production items. Over 

125 varieties are grown commercially worldwide (the most important being roses, carnations and 

chrysanthemums) (Pesticide News, 2006; ITPA, 2006)).  

 

Recently, the global demand for cut flowers has grown significantly, reaching $40 billion at the end of 

2008. The five global flower exporters in terms of export value are the Netherlands, Colombia, 

Kenya, Ecuador and Ethiopia. These countries are competing with each other on the same markets in 

Europe, Russia, and North America (CBI, 2009; Kargbo et al., 2010;Rikken, 2011). This growth in 
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market demands and its diversification value has attracted many developing countries to the 

worldwide flower trade (Laws, 2006; Mano and Suzuki, 2011, 2013; Janko and Alemu, 2014). In 

Africa in addition to Kenya, a neighbouring country to Ethiopia, some sub-Saharan Africa countries, 

such as, South Africa, Ghana, Zambia Uganda, Tanzania, Malawi, Namibia and Cote d‘Ivoire, have 

made some development in diversifying their exports into horticulture (such as, cut flowers and 

plants, fruits and vegetables) products. Most importantly, Africa is the biggest non-EU cut-flower 

provider to the EU market with Kenya taking the lions share (GDS, 2011; Sisay, 2007; Belwal and 

Chala, 2007; Gebreeyesus and Iizuka, 2010). 

 

A newcomer among the producers of global floriculture is Ethiopia. The sector is now one of 

Ethiopia‘s main export sectors. Despite the fact that there are enormous economic advantages of the 

Ethiopian floriculture industry, environmental (such as the use of pesticides, fertilizers, water and 

disposal of waste materials, and the depletion of water bodies) and social (health and safety of 

greenhouse workers) concerns are indeed growing (Sisay, 2007; Malefia, 2009; Getu, 2009; Abiy, 

2011; Rikken, 2011; Abayneh, 2013). The intensive use of chemical pesticides in floriculture may 

have harmful effects on environment and human health. There is an increasing evidence and concern 

that the current economic benefits of the flower industry come at the expense of farm workers‘ health 

and the environment.  

 

A number of issues have great impact on the flower industry. Several  studies by many experts 

(Habte, 2001; ITPA, 2006 ; Haren et al., 2007; Joosten, 2007; Kargbo et. al, 2009, 2010; Gebreeyesus 

and Iizuka, 2010; GDS, 2011; Rikken, 2011; Mano and Suzuki, 2011) have been conducted to analyze 

the importance of sustaining quality products, assortment, availability, capital, and competition on 

floriculture industry. However, scientific research on the environmental and health 

effects/implications of pesticide use in floriculture industry is lacking and this paper seeks to fill this 

gap. Because, the most visible impact of floriculture on the environment comes from the massive use 

of toxic chemicals pesticides, including fungicides, insecticides, nematocides, soil fumigants as well 

as plant growth regulators.  

 

Therefore, this paper aims to analyse some of these environmental and human health implications of 

the floriculture relevant for Ethiopia. The paper confines itself to some of the very prominent 

environmental and social (health) concerns. After introducing Ethiopian floriculture sector at a glance 

and the research methodology, some countries experience in the floriculture industry is presented. 

Subsequently, a detailed analysis of the major environmental and human health issues are presented. 

The final section formulates conclusions and recommendations to improve environmental safety, the 

health of greenhouse workers and sustainability of the floriculture industry. 

2. Ethiopian Floriculture Sector at a Glance 
The Ethiopian flower industry is a relatively new industry for Ethiopia. The expansion of floriculture 

in Ethiopia in the last ten years has been remarkable. It was only in 1997 that the first private 

floriculture companies, Meskel Flower and Ethio-Flora, started activities on a few hectares of land in 

Ethiopia. By 2007, the number of companies involved in flower production and exporting reached 67. 

Currently there are 116 investments in horticulture (flower, fruits and vegetables, and herbs). Of 

these, over 84 companies grow flowers in Ethiopia, 70 of which are either foreign-owned or joint 

ventures between Ethiopian and foreigners (Abayneh, 2013; The Reporter, 2014).  
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The horticulture provides employment opportunity for 183,000 individuals. In 2013, the sector 

generated earnings of about 265.7 million USD (EHPEA, 2014). Like many developing nations, 

Ethiopia is trying to diversify and intensify its export base with a view to gaining new sources of 

income and foreign exchange. Moreover, the country is benefiting from this development through 

creating employment opportunity for unemployed citizens. Because of these reasons, the floriculture 

industry in Ethiopia has become one of the booming sectors in the country. The level of production 

has made the nation the fourth greatest rose exporter in the non-EU nation and the second in Africa 

following Kenya. Currently, many Dutch-owned flower farms operate in Ethiopia, and more than 70 

percent of Ethiopia‘s floriculture produce goes to the Dutch market, the largest auction center for 

flowers. Besides, there is a very close relationship between the two countries in the floriculture sector, 

which has led to the Ethio-Netherlands Horticulture Partnership Agreement (Sisay, 2007; EHPEA, 

2007; The Reporter, 2014). The Netherlands is the leading exporter accounting for some 54 percent of 

world trade. The rest export to Russia, the US, and Japan etc. (Habte, 2001; Wondimu, 2006; Getu, 

2009; Rikken, 2011; The Reporter, 2014; Janko and Alemu, 2014) 

 

Figure 1: EU 27 source of cut flower imports 

 
 

Source:- Janko and Alemu, (2014) www.uniqueresearchjournals.org/ujaerd./Assefa%20and%20 

Gosa. pdf 

 

The total sum of hectares of land held by floriculture investors reached almost 2000 of which about 

1426 hectares is covered under greenhouse (Joosten, 2007; Gebreeyesus and Iizuka, 2010; Mano and 

Suzuki, 2011; EHPEA, 2014). The sector has turned in to be among the five top foreign exchange 

earning commodities. Flower export as a share of total export grew from 0.15 percent in 2001 to 1.59 

percent in 2005. The value of this particular export item rose from USD 660,000 in 2001 to USD 

211.89 million in 2012/13 (The Reporter, 2014; EHPEA, 2014). 
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Table1: Volume of flower export and income generated 

Year  Qty(in Mill stems) Value (in mill USD) 

2004/05 83.00 12.60 

2005/06 186..45 21.97 

2006/07 478.04 63.60 

2007/08 1,021.52 111.70 

2008/09 1.294.97 130.71 

2009/10 1,636.72 170.20 

2010/11 1,804.70 184.00 

2011/12 2,102.11 212.56 

2012/13 2,257.29 211.89 

Source: EHPEA (2014) adapted from Ethiopian horticulture development agency (EHDA) 

 

The rapid growth of floriculture in Ethiopia is due to different factors. Suitable climatic and natural 

resources, high level of support from the government (such as a five year tax holiday, duty-free 

import of machinery, easy access to bank loans and land acquisition), favourable investment laws and 

incentives, proximity to the global market, efficiency of the transport system and availability of 

abundant and low wages are the major ones. Additional factor is the geographical shift of production 

sites from Kenya caused by the water pollution in Naivasha Lake in Kenya and the expiration of the 

ACP/EU Cotonou Partnership Agreement for Kenya in 2008 (East African Standard, 2006; Bolo, 

2007; Altenburg, 2010; Mano and Suzuki, 2011; Getu, 2009). 

3. Methods and Approaches 

3.1. Geographical Location of Flower Farms 
Ethiopia, a federal country located in East Africa between 3 and 15 degrees north and 33 and 48 

degrees east, is one of the largest countries in Africa both in terms of land-area (1.1 million km2) and 

population (80 million in 2011) (GDS, 2011; Mengistie et.al, 2014). Most regions of Ethiopia are 

suitable for the production of a wide range of tropical and sub-tropical vegetables and flowers due to 

the country‘s favourable climate and natural resources (Altenburg, 2010; GDS, 2011; Mengistie et al., 

2014). The majority of the flower farms are located in about 50 km radius from the capital city, Addis 

Ababa. The altitude ranges between 1000 and 2650 meters above sea level. This includes cluster areas 

such as, DebreZeit, Koka, Meki, Ziway, Sebeta, Sendafa, Holeta, Sululta, Menagesha, and Addisalem. 

Such a higher altitude enables to produce high quality roses (long stem and large buds), that command 

higher prices in the world market. Currently Ethiopia produces a number of flower types, including 

roses, gypsophilia, hypericum, limonium, carnations and chrysanthemum.  According to EHPEA 

(2010, 2014), 26 farms (31%) are fully domestic owned, and 52 (43.7%) are fully foreign owned and 

six (5.04%) are owned by joint venture. The Netherlands, India and Israel take the lead with about 

34%, 22%, and 12% of the total number of foreign owned farms (fully or joint venture). The majority 

of the production is rose flowers (estimated 80%) (Gebreeyesus and Iizuka, 2010; Mano and Suzuki, 

2011, 2013; Rikken, 2011; EHPEA, 2014).  

 

This study is conducted in the flower growing areas of Ziway, Meki, DebreZeit, Holeta and 

Addisalem to examine the environmental and human health implication of the floriculture industry in 

four twelve flower farms. Namely Sher Ethiopia, AQ Rose, Ziway Rose, Herburg Rose, Dugda 

Floriculture, Minaye Flowers, Joyt Tech, Joe Flowers, Ethi Agr Cef, Linssen Rose Ethiopia, Freesia 
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Ethiopia and Florensis Ethiopia. This selection is based on the accessibility of data and consultation of 

EHPEA. 

 

Figure 2: Maps of study areas:  

 
Source: Janko and Alemu, (2014) www.uniqueresearchjournals.org/ ujaerd/Assefa %20 

and%20Gosa.pdf 

 

3.2. Research Design 
A number of semi-structured interviews were conducted with 12 farm and/or production managers, 

representative for the 84 flower farms in Ethiopia. The interviews focused on the environmental 

human health issues of the floriculture. Interviews were also conducted with 78 flower farm workers 

on their working conditions and problems. The challenge was that it was difficult to interview some of 

the flower farm workers at farm level, as they could not give sufficient time for it. Therefore, the 

researcher was forced to conduct some interviews outside of the farm areas. Of these farm workers, 

42 were interviewed when they were practicing their activities including spraying pesticides in the 

farm while the remaining 36 were surveyed at their homes and in other places. Further data was 

generated through direct observations during farming activities. Pictures taken of some important 

observations are also used to support the qualitative information. Secondary sources of data include 

published and unpublished documents of the floriculture industry in Ethiopia. The data analysis is 

subject to qualitative techniques to extract information on the key variables considered.  

 

By the same token, undertaking human-focused research such as this, needs that attention should be 

given to individual feelings and emotions during the process of data collection as well as presentation 

of results. According to Marshal and Rossman (1995), ethical considerations are needed to be ensured 

that the participants of the research are informed about the whole research process. This contains 

obeying to confidentiality. Confidentiality refers to an effort to hide the participants‘ identities from 

being explained in the recorded information. 
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4. Developing Countries’ Experience in the Floriculture Industry 
This sub section briefly assesses and reviews the effect of flower farming on environment and human 

health and discusses cases in Africa, and Latin America. The agro pesticide used currently for flower 

farms in the abovementioned continents caused undesirable effect on water quality and health of 

greenhouse workers, and people living in the neighbour of flower farms (David, 2002).The overall 

effects are described as follows:  

 

(i) In Kenya, most of the pesticides sold in the market are not registered with the Kenyan 

Government. Hence, the illegal trade has affected many peoples‘ health. Besides, Lake Naivasha is 

used as source of water for irrigation for flowers in Kenya. This lake is shrinking and is polluted by 

the chemical drainage from flower farms (Whitaker and Kolavalli, 2006; Bolo, 2007; Haren et al., 

2007; Kargbo et al., 2009, 2010). Floriculture farms have been blamed of polluting the lake water 

through extensive use of pesticides, which has had a heavy effect on the lake's biodiversity. Fishermen 

and local residents living on the shores of Lake Naivasha in Kenya have recently made alarming 

messages that the water levels of the lake have been dropping for the past years, fish stocks are 

declining and the lake is being polluted by chemical pesticides. The flower industry is blamed for the 

situation around the lake. Approximately 30 large flower farms, mainly producing cut flowers for the 

European markets, are situated around the lake. The flower industry uses water from the lake for 

irrigation purpose. Lake Naivasha is the only fresh water ecosystem in the Eastern Rift Valley with 

area between 114 and 991 square kilometers depending on the rainfall. Due to this, conflicts usually 

raise between the community and the flower farms and some of them feel unsecured and frustrated to 

produce comfortably (Getu, 2009; Malefia, 2009; Abayneh, 2013). 

 

(ii) A study in Tanzania had found out that flower farm workers were unaware of inherent dangers, 

were ignorant of the identity and hazards of the chemical pesticides used, and had no access to the 

standard material safety data sheets (MSDS). Many pesticides used are highly toxic with chronic 

effects. Farm workers did not have first aid information on dealing with splashes and spillages, and 

with a few exceptions, the health services accessible to workers did not differ from the general 

community (Pesticide News, 2008).  

 

(iii) In Ecuador, floriculture industry is accused for using too much pesticides which damages the 

environment and the intensive use of water. There are water shortages in the towns and villages in 

most floriculture areas of Ecuador; because, flower production requires water use in large quantities 

(USEPA, 1990; Sisay, 2007; Malefia, 2009; Abayeneh, 2013). The consumption of water for the 

production of cut flowers reached 60,000 litter/ ha/ day. For example, after intensive water use by 

floriculture, the water table has dropped under the savanna surrounding Bogota (David, 2002). 

Depletion of water in the surrounding area is the cause of conflict between the floriculture farms of 

Ecuador and the neighbouring community (Frank and Cruz, 2001). Besides, the disposal of polluted 

water into natural water ways creates conflict with neighbouring communities in Ecuador. Rose 

producers in Ecuador use an average of six fungicides, four insecticides, and three nematicides 

(nematode poisons), along with several herbicides. Some of the toxic insecticides and nematicides, 

including methyl parathion, terbufose, and aldicarb are restricted heavily in the United States because 

of the health hazard they pose (David, 2002; Sisay, 2007; Malefia, 2009). Moreover, nearly 60% of 

the workers showed the above symptoms including nervous system problems, because many 

insecticides that kill insects by interfering with nerve function could have similar nervous effects on 

man (David, 2002; Sisay, 2007; Pesticide News, 2008). 
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(iv) In Costa Rica, pesticide residues of floriculture industries are directly discharged into waterways. 

Pesticide equipments are washed into streams and rivers, and runoff is allowed to enter, aquifer 

recharge areas. A study on fern and flower workers in Costa Rica found that over 50% of workers had 

at least one symptom of pesticide poisoning, such as headache, dizziness, nausea, diarrhea, skin 

eruptions (skin lesion) and blurred vision (David, 2002; Sisay, 2007; Pesticide News, 2008).  

 

(v) In Colombia, contamination of the main sources of water supply for human consumption, the 

intensive use and disposal of chemicals freely released into the natural water basins is common 

problem in Colombia with floriculture industries (David, 2002; Malefia, 2009). Apart from this, farm 

workers‘ exposure in greenhouses where up to 127 different chemical pesticides are used in enclosed 

spaces increases risk of exposure through the skin and inhalation. It can cause cancer, birth defects 

and other reproductive illnesses, and neurological disease in humans (David, 2002; Pesticide News, 

2008).  

5. Results and Discussions 

5.1. Environmental implications of floriculture industry in Ethiopia 

5.1.1. Effect of Pesticides 

Lack of safe pesticide management is one of the environmental issues. Environmental issues such as 

water quality, chemical pesticides and exotic pests have been implicated as factors that pose a great 

challenge to the future of the industry. Cut flowers have loose regulatory status in the importing 

countries because they are not edible crops and are exempted from regulations on pesticide residues. 

Hence, they are not inspected for residues though they carry fifty times more the amount of pesticides 

allowed on foods (Kargbo et.al, 2010; Mengistie et al., 2014).  

 

In general, input use (pesticides, fertilizers and water) per ha is higher in greenhouses than in open 

field  production as a consequence of the crop characteristics, quality requirements for export to the 

EU and the year-round production (Malefia, 2009; Abayneh, 2013). Pesticides (which include 

herbicides, insecticides, fungicides and more) can contaminate organisms, soil, and water. It is 

estimated that less than 0.1 percent of the applied pesticide reaches the target pest, leaving 99.9 

percent as a pollutant in the environment, including the soil, air, and water, or on nearby vegetation 

(Getu, 2009;  Abayneh, 2013). There are about 120 pesticides that enter the country for the 

floriculture industry which are found on the WHO negative pesticide list, while environmentalists 

have considered some of these pesticides as having carcinogenic potential. Such hazardous chemicals 

are used in the flower farming sector in Ethiopia (Malefia, 2009). 

 

Obviously, flowers are among the most sensitive commodities to diseases and insect pests. However, 

research in that regard is almost at its enfant stage in Ethiopia. A number of diseases that affect 

cultivated roses in open fields were recorded and more recently. Ahmed et al. (2009) recorded 

diseases of most ornamental plants grown in the country. In addition, many insect pests and mites that 

damage ornamental plants were also recorded in recent years (Ahmed et al., 2009). Pesticide 

availability and regulation was not so effective. Considering the urgency of this problem, the 

Ethiopian Government made an interim arrangement for flower growers to import unregistered 

pesticides required for their own farms without restrictions. As a result, flower growers have been 

importing many different kinds of pesticides for use in routine pest control activities. Although this 

arrangement was important to solve the problem temporarily, it cannot be long lasting solution as 
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importing such diverse pesticides by many individual growers will have a serious problem in the 

future (Ahmed et al., 2009, Mengistie et al., 2014). According to Sisay (2007) and Abiy (2011), there 

are some hazardous chemicals (Class 1a, extremely hazardous and class 1b highly hazardous) 

categories of the WHO that are still in use in the Ethiopian flower industry. 

 

The negative effect of pesticide use includes degrading water and soil quality, effect on non-targeted 

lives like soil organisms, aquatic life, human beings, insects, cattle etc, air pollution, and increase of 

pesticide resistance by targeted pests (Zinabu, 2003; Tenalem and Dagnachew, 2007; Getu, 2009; 

Abayneh, 2013). It has been observed that all of the flower farms are dependent on chemical 

pesticides for the management of pests, and applications are made at blanket.  Such injudicious use of 

pesticides, if continued, would create serious problems to the sector in the near future. The problems 

could be manifested in different ways such as: 

 

5.1.2. Intensive water use and putting pressure on the water quality 

One of the major environmental issues in which floriculture industry is blamed for is the intensive use 

of water. Although accurate scientific data is not available, it is often said that the proximity of farms 

and the lack of knowledge about how to treat agro pesticides causes contamination of water and 

overuse of groundwater (Tadesse and Nigussu, 2008; Japan embassy in Ethiopia, 2008; Getu, 2009; 

Malefia, 2009; Abayneh, 2013). Depletion of water resources is also pointed out as an issue caused by 

the lack of a master plan for an irrigation system. The cultivation of flowers requires a great deal of 

water, which in tropical countries like Ethiopia comes at the expense of small-scale farmers growing 

other crops. Studies disclosed that the consumption of water for the production of cut flowers reached 

60,000 litter/ ha/ day (Zinabu, 2003; Tenalem and Dagnachew, 2007). Greenhouses need water for 

irrigation, pesticide application, cooling, root-zone land preparation, and clean up (Sisay, 2007; 

Malefia, 2009; Abiy, 2011; Abayneh, 2013). 

 

Pesticides can move from the site of application via drift, volatilization, leaking, and runoff. 

Pesticides, including herbicides, can and do leak to contaminate ground water. Once ground water is 

polluted with toxic chemicals, it may take many years, a huge expense and a complex process for the 

contamination to be cleaned up. As a result, the contamination (by pesticides) of ground and surface 

water, which supplies the greatest part of drinking water, is a serious problem worldwide. When 

pesticides contaminate water, they can be harmful to the fish and other marine or freshwater animals 

that live there. In Ethiopia, according to Tenalem and Dagnachew (2007), Zinabu (2003), Malefia 

(2009) and Abayneh (2013), Lake Ziway is used for a variety of purposes such as source of the town‘s 

water supply, small scale irrigation, domestic water use, fishery and eco-tourism. Growing 

commercial flowers around the lake without considering the environment highly affects the water 

quality of the lake, the aquatic life as well as the fragile ecosystem of the rift valley (Malefia, 2009; 

Alterra, 2010). 

 

Floriculture industries located at the shore of Lake Ziway have been putting pressure on the water 

quality of the lake through discharging effluents containing chemicals directly into the water. Besides, 

pesticides from the effluent can migrate via water in to the food chain as well, finally being consumed 

by humans / animals in food. Each farm has a waterway from the greenhouse to the lake, which is 

used to drain effluents; the roof runoff from the greenhouse also makes its way to the lake. These 

farms should not be located in ecologically sensitive areas, unless the industry uses safe disposal 

techniques for the wastes; the farm is polluting the lake and damaging the suitable environment for 

the aquatic life (Sisay, 2007; Malefia, 2009). The Lake‘s resources have been misused causing 
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resource degradation and ecosystem disturbances. Delays in reversing the deterioration process may 

result, not in a distant future, in the depletion /extinction of the Lake‘s biodiversity followed by the 

lake facing the fate of Lake Alemaya that was dried (Malefa, 2009). 

5.1.3. Soil organisms and non-target organisms 

One of the most visible impacts of floriculture industries on the environment is the depletion of the 

soil through the intensive usage of fertilizers and chemical as well as during the waste disposal of cut 

flowers (Malefia, 2009; Abayneh, 2013). The various types and amount of pesticides expose the soil 

to lose its natural fertility. They have different characters and reacted differently when they are 

applied on the soil and they change its texture, acidic value and fertility. Soil is a dynamic living 

system with a variety of micro and macro-floral and faunal species including bacteria, fungi, 

nematodes, arthropods, and earthworms. These flora and fauna play a primary role in the degradation 

of plant and animal residues and other organic matter in the environment as well as in nitrogen 

fixation, nitrification and the release of nutrients from soil minerals. Anything that affects their 

activities in turn affects the function of soils in crop production, and in the global carbon and nitrogen 

cycles (Sisay, 2007; Getu, 2009). 

 

The impact of pesticide on non-target organisms is also immense. It has been reported that about ten 

million non-target organisms including thousands of domestic animals are poisoned each year 

throughout the world. Moreover, it deteriorates the population of natural enemies, whose destruction 

and lack of biological control in agriculture, result in food loss due to pests, which can increase by as 

much as fifty-eight percent. Pesticide use also has a negative effect on the pollination process as wild 

bees and honey are important for pollination of about one-third of fruits, vegetables, and other crops 

worldwide. Wild birds and mammals are also affected by the application of pesticides (Sisay, 2007; 

Getu, 2009).  

 

Lastly, environmental protection is an important issue that any investment should put into 

consideration. One of the environmental issues raised by some informants was the concern that the 

intensive use of chemical pesticides is likely to cause soil and water pollution (both surface and 

underground water) since chemical residuals enter the soil without adequate treatment. The regulatory 

device underlined under the policies we have seen so far and emphasized in most environmental 

legislation is the necessity of Environmental Impact Assessment (EIA) before engaging in 

development activities. It is surprising to hear that most of floriculture companies in Ethiopia with 

large hectares of farm around Zeway, koka and other places, have not done EIA yet. Environmental 

Impact Assessment should have been proactive task, but now it is being demanded after the company 

has gone far in production and after it has become too late to stop production for the mere lack of 

EIA. On the other hand, lack of monitoring and surveillance, and unregulated flower growers indicate 

the presence of serious weaknesses in regulatory body and relevant stakeholders such as MoA, MoH, 

MoLSA, EPA among others. For instance, according to an informant, the empty pesticide containers, 

which store twenty liters of pesticide used each day in flower farms are reportedly buried in the 

grounds without being sealed. If unsealed, the pesticides directly enter local ecosystems and can 

contaminate local water supplies with devastating long-term effects on local communities. Even if the 

containers are sealed and then buried, following the advice of the Ethiopian Environmental Protection 

Authority (EPA), this probably only delays a huge future environmental catastrophe. 

5.2. Social Implication: Health, Safety and Social Welfare 
This part presents respondents‘ working and living situations focusing on their working conditions, 

employment conditions /security of employment, living wages, health, and safety and training issues. 
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5.2.1. Educational background, employment condition and wages of farm workers 

(i) Educational Background: According to the respondents, the majority (68%) of the workers have 

attained primary and secondary school education. The remaining (32 %) of the workers in the sample 

farms were uneducated. In most farms, female workers comprise the majority of the workforce 

averaging 73.5%. The majority of workers in farms were employed on a standard term contracts or 

temporary for 45 days probation period subsequently changed to permanent. The majority (81.9%) of 

the labour force in the farms was aged 20-30 years. The proportion of non-married or single workers 

(68.7%) is higher than married (26.3%). 

 

  Figure 3: Flower Farm workers (photograph taken by the author) 

                     
 

(ii) Employment Security: Security of employment was a major concern for all horticulture workers 

in the sample interviewed for this research, especially for women workers. Many employers in the 

study have issued permanent contracts to many of their employees recently and shifted seasonal and 

casual workers to permanent employment. Based on this, 82.2% of the sample workforces are turned 

to be permanent workers, 14.5% casual and 3.3% seasonal workers on the sample farms. This study 

demonstrates that on the sample farms, the majority of the workers were permanent. 

 

Most importantly, there is a fear that the burgeoning of the flower farms is rapidly encroaching upon 

neighbouring farmland so much that many farmers might be tempted to surrender their plots to the 

apparently lucrative deal, which is likely to come from investors. It has also the effect of changing 

farmers from farm producers to daily laborers on the flower farms with minimum wages. Converting 

productive soils into flower farms is likely to undermine the productive potential of farming 

communities and in the long run may cause them to lose their livelihoods. 

 

(iii) Wage and Benefits: The wages paid by horticulture industries are varying from farm to farm and 

among workers, it depends on the experience and length of working period. According to the workers‘ 

report, there was no variation in wages earned between male and female workers for equal work. 

However, sprayers and cold store workers are earning better than others due to allowances paid. 

Majority of the workers earned an average salary of 16.00 birr (0.8$US) per day. Most of the worker 

respondents complained that with low wage they are paid, which is below a living wage, they were 

not able to meet their basic daily needs. This is supported by Murpy‘s (2009) report: - ―For eight 

hours each day, workers work in temperatures that touch 40 degrees Celsius. A single day-off each 

fortnight is the only respite. Workers earn less than a dollar a day, much less than the price of a single 

stem bought in the streets of Amsterdam on Valentine‘s Day‖. 
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5.2.2. Human Health, Safety and Training  

(i) Human Health and Safety (Pesticides and Occupational Hazardous): The conditions in the 

greenhouses exacerbate the poisoning effects of chemical pesticides. Pesticides are vital elements of 

the floriculture industry. The International Code of Conduct (ICC) for production of cut flower states 

that ‗‗spraying, handling and storing pesticides should be done by specially trained people with 

suitable equipment‖. In order to check this, sprayers who deal with pesticides were asked whether 

their respective farms follow proper safety procedures in the use and handling of pesticides. Eight out 

of the fifty-six sprayers indicated that they rarely follow safety instructions. Majority (33 out of the 

56) said that they never practice safety instructions while 15 out of the 56 said they sometimes adhere 

to safety instructions. Informants were also asked if they are regularly informed by their supervisors 

about the possible health risks associated with working with pesticides and the importance of taking 

necessary precautionary measures. As a result, 63.5% said that they have not been regularly informed 

about these issues.  

 

Farm workers on most farms were provided with PPE within three or six month interval for the most 

part sprayer, chemical mixer, chemical storekeeper, harvester and packer. The most common PPE 

comprise respirators, goggle, spray suit, gloves and dust-coat. However, sometimes workers are not 

getting PPE regularly. According to visited workers, they do not like to wear their PPE due to the 

discomfort they feel and incompatibility of the PPE with the weather condition in the green house. 

The researcher‘s direct observation in some farms also support the view that some PPEs such as 

masks, boots, gloves, waterproof trousers and jackets are old and damaged, allowing the pesticides to 

seep in. An informant also raised the possible negative effects of pesticide on sprayers‘ health due to 

the absence of proper protective wears (such as lack of chemical proof wears). Employers are not 

willing to take precautionary measures to protect the workers (mainly the spray team) from being 

affected by pesticides. An informant from some flower farms stated headache, vomiting, skin rushes 

and anxiety were common health issues affecting them. 

 

Some informants also noted that sometimes spraying is applied while the workers (who normally do 

not wear protective clothes) are working in the greenhouse. This is done to avoid interruption of the 

work in the greenhouse and save time. In the absence of proper safety measures, spraying pesticides 

during working hours is likely to cause ill-effects on the farm workers. To this end, respondents were 

asked if they have experienced any side effect because of exposure to pesticides. Some 42.6 % replied 

that they experienced side effects on themselves while 57.4% of the respondents said they did not 

experience any problem associated with pesticides. 

 

Moreover, Murphy (2009) noted that 120 chemical pesticides are used in Ethiopia‘s floriculture 

industry, of which the WHO classifies fifteen as carcinogenic. These pesticides can cause lasting 

damage to brain cells and the immune system and have been known to bring about miscarriages in 

pregnant women. Symptoms include fainting spells, nausea and extreme vomiting, all of which have 

been reported at flower farms in different parts of the country. The MPS Socially Qualified Certificate 

demands that workers wear protective clothing at all times when dealing with pesticides and fertilizers 

with high toxic content, but reports suggest this guideline is rarely followed (See figure below). 
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 Figure 4: Women harvesting flowers (photograph taken by the author) 

 

               
 

According to the informants, another health issue affecting the workers is the absence of proper exit 

and re-entry procedures when pesticides are sprayed. The US EPA recommends that workers remain 

outside the greenhouses for between 24 and 48 hours after fumigation. However, flower farm workers 

in Ethiopia said that they often return after 30 minutes, and resume their jobs with the pesticide-

drenched flowers, while the acrid smell of chemicals hung in the air.  

 

Majority of farms provided with medical care and first aid for occupational illnesses and injuries. 

With regard to medical check-up - blood enzyme test, spray workers, chemical store keepers and 

chemical mixers are sent for the check-up with a frequency of three to 6 months. Recognizing the ill-

health effects of pesticides, some flower farms provide additional care for pesticide sprayers like, milk 

and provision of better food and in some farms, workers are given money to buy milk, which is 

believed to reduce the negative effects of pesticides and chemicals on workers‘ health. 

 

An informant also described some of the problems that workers face while working on the farm such 

as high temperature in the greenhouse (sometimes reaching 40 0c or above), heavy workload during 

certain times of the year (like during harvest time). Some informants also highlighted that workers 

sometimes experience health and safety problems due to standing for long hours in the greenhouse, 

which causes their feet to swell. It also causes kidney problems and other health related problems 

including headache, coughing, skin rush, respiratory problems, sinus, vomiting and others. However, 

the management does not seem to be concerned about workers‘ health, as they do not seem to be 

taking measures to improve some of the important facilities such as the provision of safe drinking 

water and toilets on the farm. Instead, the management is more interested in protecting the flowers 

from plant diseases rather than keeping the workers healthy. 

 

(ii)Training: Regular training is essential to the achievements of a business and health and safety of 

workers. In the survey questionnaire, respondents were asked if they have received training since they 

were employed in the flower farm. Majority (77. 4%) said they got training based on fertilizers and 

pesticides, maintenance of irrigation channels and equipment, and so on. The remaining (22.6%) said 

they did not receive any health training when they first started their jobs. The majority of those who 

received training are from Ethiopian horticulture producer and exporter (EHPEA). This implies that 

there is an urgent need to give workers‘ regular/continuous health trainings focusing on precautionary 

measures designed to reduce workers‘ vulnerability to accidents and other health risks. 
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6. Conclusion and Policy implications 
The contribution of the floriculture industry together with the related industry in the economic growth 

of Ethiopia has been proved through the study. Best of all, the job creation has the most direct and 

biggest impact for the country. Although foreign companies dominate the industries, the economic 

impact (foreign exchange earnings) is significant in the country. However, undesirable (negative) 

aspects exist behind those positive stories. The environmental and human health issue are the most 

worrying negative factors for the long term. On top of that, the sustainability of the floriculture 

industry in general is sometimes questioned. The negative possibility as mentioned above, however, 

should be kept in mind to avoid falling into such a situation and to make the industry sustainable in 

Ethiopia.  

 

To come back to the initial question of this paper, it can be concluded that the floriculture industry has 

environmental and social implications. There is social exclusion of Ethiopians living in pesticide-

using areas, because it seems that the import countries benefit much more from the flower production 

in Ethiopia, than Ethiopia itself. This paper explained the negative impact of the frequent pesticide 

application on the environment as a whole, and serious health risks for farm workers working with 

pesticides. Unfortunately, due to their already poor lifestyles, they are not able to protect themselves 

against, for example, water pollution, because they are dependent on the lakes and rivers for their 

drinking water. Furthermore, this case underlines Bauman‘s (2004) theory also in the way that, the 

socially excluded people help the rich sustain their rich way of living, because they take the negative 

consequences on the environment on them and give almost all the benefits from the flower production 

to the import countries that control the flower market.  

 

Unless action is taken urgently, the existence of the people and the environment is threatened. 

Therefore, governance of environmental and social issues in the floriculture requires a series of laws, 

regulations and standards concerning pesticides administration, pesticides quality safety in pesticides 

production, and sustainability of the sector.  

 

The study makes the following recommendations: Firstly, securing of the environment and human 

health has emphasized great attention in the global platform with environmentalists and consumers of 

agricultural products demanding for new approaches to the production of flower products that will not 

compromise environmental safety. The focus then has to be on best production practices and 

enforcing legislations, conventions and policies that ensure clean environment. Increased application 

of chemicals could limit the acceptability of flowers in the world market (especially in the USA and 

Europe), as producers are required to adhere to the codes of practices which include minimum 

application of chemical pesticides. Flower imports are not inspected for pesticide residues because 

they are not edible; however, since flowers are considered as an agricultural product, they must be 

pest- free when imported. As a result, trade regulations in importer countries like the U.S., The 

Netherlands, and Japan actually promote use of less toxic, biological and integrated pest management 

(IPM) strategies.  

 

Secondly, the Ethiopian floriculture industry needs to seriously consider the working conditions of the 

workers and their health issues. To this end, the introduction of strong regulatory mechanisms for 

which all flower farms will adhere to, will be an important step in the right direction. It is hoped that, 

the results of this study will provide some inputs, which can be used in the adoption of international 

environmental and social standards, and certifications for the floriculture industry in the international 

market labels (Frank and Cruz, 2001; Wijnands, 2005; Whitaker and Kolavalli, 2006; Rikken, 2011).  
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Thirdly, lack of monitoring and integration, poor networking and exchange of information among key 

stakeholders are the major causes for the negative impact of pesticide use in the country. However, 

this is not the responsibility only of private companies but also of the government as well. Therefore, 

a variety of government agencies and authorities such as Department of Agriculture, Health, 

Environment, and Labour and Social Affairs have been given the task to administer and enforce 

regulatory policies and laws pertaining to all aspects of pesticide use.  

 

Lastly, to reduce the pesticides risks, it is recommended to introduce an official registration system to 

register pesticides in order to better monitor and coordinate the use of pesticides among the flower 

farmers. Furthermore, adequate training and personal protective equipment are also highly 

recommended. These recommendations will help to reduce the environmental pollution and the 

related health risks for Ethiopians living in pesticide-using areas.     
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Abstract 

In this paper, we use the gravity model framework to evaluate the impact of climate change on 

Uganda‘s trade flows with her major trade partners. Rather than climate change proxies based on 

Kyoto Protocol policies, we use anomalies in precipitation and temperature. The study uses the 

Feasible Generalised Least Squares (FGLS) estimator to run the specified model based on panel 

data for a period of 31 years (1970-2000). Empirical findings depict that climate change 

significantly influences Uganda‘s bilateral trade flows. In particular, climate change deters 

Uganda's trade flows through its impact on the agricultural sector and through temperature 

fluctuations in the export markets. Policy wise, it is prudent to invest in advanced agricultural 

technologies, such as developing tropical crop varieties and animal breeds that are tolerant to 

extreme climatic conditions.  

JEL Codes: C33, N77, Q17, Q54 

Key words: Agriculture, climate change, FGLS, gravity model, International trade, sub-Saharan 

Africa, panel data 

1. Introduction 
Since the early 1990s, the climate change phenomenon has achieved considerable attention due to its 

envisaged detrimental effects on the various sectors of any given economy. Scholars, such as 

Deschenes and Greenstone (2007), and World Bank (2010) reckon that agrarian based economies are 

the most vulnerable to this observable reality. According to Marchiori et al. (2010), Collier et al. 

(2008), IPCC (2007), and Barrios et al. (2006), changes in climatic conditions are bound to affect 

agricultural communities through a number of ways. For example, through rural-urban migrations, 

natural calamities like floods, droughts, mass movements, and sea level rise among others. Literature 

by Berg et al. (2013), Chalise and Ghimire (2013), Traore, et al. (2013), McCandless et al. (2012), 

Drine (2011), Schlenker and Lobell (2010), Xiong et al. (2007), Tao et al. (2008), Sivakumar et al. 

(2005), Parry et al. (2004), Kumar et al. (2004) and FAO (2001) reveals the detrimental impacts of 

climate change on the agriculture sector.  

More often than not, the detrimental effects of climate change are manifested through reduced crop 

yields and poor quality of the produce. Low crop yields coupled with produce of poor quality 

subsequently lead to limited availability of tradable agricultural commodities, hence curtailing the 

flourishing of trade across countries / regions. Certainly, deliberations have been made to empirically 

assess the effect of climate change on international trade flows (see: Kim and Koo, 2010; Kee et al., 

2010; Ma and Keating, 2011) but these studies (among others) are based on Kyoto Protocol policies. 

In the case of the agricultural sector, results founded on Kyoto Protocol policies might be misleading 

due to the fact that such policies are based on the level of Green House Gas (GHG) emissions. Melo 

and Mathys (2010) posit that it is very difficult to quantify emissions from the agriculture sector. 

mailto:moseslubinga@yahoo.co.uk
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Furthermore, Kyoto Protocol policies ignore the fact that climate change is more complex due to the 

interdependency of climatic and weather-related natural factors.  

According to World Bank (2008), these policies do not directly target a particular product but rather 

focus on the method by which GHGs may implicitly relate to production. However, in order to cope 

with the industrialisation trend, agrarian economies are being compelled to substitute the old energy 

models (Bineau and Montalbano, 2011), which United Nations (UN) (2009) deems to be a key 

impediment in curbing climate change effects given that this transition is unprecedented and requires 

heavy initial investment costs.  

Thus, the application of Kyoto Protocol policies to agriculture based developing economies is inapt 

and it is likely to lead to deceptive policy interventions. In agrarian economies, evaluation of climate 

change impacts should be based on weather related factors, since these are direct inputs into the 

agricultural sector. In this paper, we therefore evaluate the impact of climate change on Uganda‘s 

trade flows by using anomalies in precipitation and temperature. It is hypothesised that changes in 

climatic conditions at the point of export and at the destination markets deter Uganda's trade flows. 

The study is grounded on the gravity flow model framework which has been accepted to be the utmost 

reliable tool in explaining trade flows. 

2. The model 

2.1. Model specification 
The specified gravity model constructs on Newton's Law of Universal Gravitation of 1687. The model 

was pioneered by Tinbergen (1962) and Pöyhönen (1963). Originally, the basic model was estimated 

based on economic masses of the trading partners and the distance between them. With time, the 

model was however customized and improved with many other variables, depending on the context of 

analysis (see, Linnemann, 1966; Bergstrand, 1985; 1989; Oguledo and Macphee, 1994; Deardorff, 

1998). To date, the model is presumed to be the principal means of explaining trade flows (Anderson, 

1979). 

We estimate the specified model below, based on panel data for a period of 31 years. 

   T ijtln =   ZX
ij

+ ijt
(i = Uganda; j = Trade partners; t = 1970-2000..........(1) 

Where lnTijt denotes the natural log of Uganda's bilateral trade flows in year t in billion US Dollars 

(US$), β represents a vector of parameter estimates, X is a vector of variables used to proxy climate 

change effects on trade. The variables include: Uganda's anomalies in temperature and precipitation 

(AT1 and APr1, respectively), anomalies in temperature and precipitation for the various trade partners 

(AT2 and APr2, respectively), the interaction terms between the agriculture sector and the anomalies 

(viz: the interaction between the agriculture sector with temperature anomalies (lnAgT1) and the 

interaction between the agriculture sector with precipitation anomalies (lnAgPr1)). Z is a vector of 

other covariates while δ denotes a vector of parameter estimates for the covariates. That is; log of real 

Gross Domestic Product (GDP) of Uganda and her trade partners in billion US$, log of distance in 

miles between Kampala and the trading partners' the economic centres, the natural log of the 

contribution of the agriculture sector to Uganda's GDP, log of the population of Uganda and her 

trading partners, real exchange rate misalignment, real exchange rate volatility, dummy variables (for 

membership to the Common Market for Eastern and Southern Africa (COMESA) and similar colonial 
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ties to Britain). μ represents time invariant effects for trading partner j while λijt denotes the 

idiosyncratic error term.  

Anomalies in temperature and precipitation were computed at country level following Bettin and 

Nicolli (2012), Barrios et al. (2010), Marchiori et al. (2010), and Barrios et al. (2006) as expressed 

below; 

   AT it
=

























T it  .......................................................................................................(2) 

Where, ATit denotes temperature anomaly of country i at time t, Tit represents temperature, κ denotes 

the long run country average temperature, and τ is the long-run standard deviation of country i. 

Similarly, precipitation anomalies (denoted as APrit) are calculated based on the same expression. 

Anomalies for Uganda's trade partners were also generated using a similar approach.  

2.2. Diagnostic tests 
In this study, the Levin-Lin -Chu (LLC) test proposed by Levin, Lin, and Chu, (2002), was used to 

test for the existence of unit roots in the series. The LLC-test hypothesises that the series contain a 

unit root while the alternative hypothesis states that the series is stationary. The test assumes a 

common autoregressive parameter for all panels. The LLC-test builds on averaging individual 

augmented Dickey-Fuller (ADF) t-statistics across cross-section units (Dickey & Fuller, 1979). 

According to StataCorp (2013), the LLC-test requires that the ratio of the number of panels to time 

periods asymptotically tends to zero. The test is based on the following pooled equation; 

 Δyt = β + δt + ψyt-1 + Σ δiΔyt-1 + εt………………………………....(2) 

Where (yt) is the pertinent time series variable, (t) is a linear deterministic trend and (εt) is an error 

term with zero mean and constant variance. The general regressions are based on Ordinary Least 

Squares (OLS) estimator. After estimation, the error terms from the final co-integration regressions 

are tested for unit roots using the tests. The lagged term (Δyt-1) is included to ensure that the residuals 

are white noise. 

3. Data 
This study was based on Uganda's panel data collected over a period of 31 years (1970-2000) and her 

main trade partners, namely; Switzerland, Belgium, Netherlands, Kenya, South Africa, United 

Kingdom and France. Uganda's trading partners were purposively selected given that these economies 

exhibited consistent trade flows over a long period of time and greatly contribute a high proportion to 

the country's total bilateral trade flows. The study focussed on one trade bloc, the Common Market for 

Eastern and Southern Africa (COMESA) due to the fact that it constitutes a large number of member 

countries with which Uganda trades.  

In this regard, a binary dummy variable (Dcomesa) was used to capture the influence of COMESA 

(=1 if a pair of trading partners is a member of the COMESA trade bloc; = 0 otherwise). Similarly, 

having similar colonial ties with the United Kingdom was included by means of a dummy variable 

(Duk) (=1 if trading partners were colonised by Great Britain; = 0 otherwise). To capture the influence 

economic liberalisation which occurred during the early 1990s, a dummy variable (Dlib) was used (=1 

if economy was liberalised at the time; = 0 otherwise). Distance between Kampala (Uganda) and the 

economic centres of selected trade partners was obtained as the air distance from 
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www.mapcrow.info/distance and www.worldatlas.com. Other data were obtained from the 

International Financial Statistics (IFS) database of the IMF; the Uganda Bureau of Statistics; the 

United Nations Statistics Division Common Database. All relevant data are in 1990 constant prices.  

Climatic data (temperature and precipitation) were obtained from the TYN CY 1.11 database 

elaborated by Mitchell et al. (2004; 2005). According to New et al. (1999; 2000), meteorological 

observations were modelled on 0.5° latitude by 0.5° longitude grid that covers the world land surface. 

It is further noted that the gridded data was transformed into country-level mean values by allocating 

each grid box to a single territory and the weighted mean was then calculated. Mitchell et al. (2005) 

elaborate that weights were chosen according to climatological reasons. In instances where data were 

insufficient to acquire a value, it was relaxed towards the 1961-1990 mean (Mitchell et al., 2002), 

which corresponds to the long run climatological mean (IPCC, 2007). Accordingly, researchers 

(Mitchell et al., 2002, 2004, 2005) pronounce that all the above described data transformations led to 

a dataset with country level climatological information from 1901 to 2000, apt for econometric 

analyses. 

4. Results and discussion 

4.1. Diagnostic test results 
The diagnostic test results presented in Table 1 reveal that the key variables of interest are inherently 

stationary at all levels of significance, except for the series for Uganda's precipitation anomalies 

which are integrated of first order I(1). 

Table 1. Panel Unit Root results based on LLC-test 

Variable LLC Method (t-statistic) 

Levels First 

difference 

Temperature anomaly in Uganda (AT1) -3.5002***  

Precipitation anomaly in Uganda (APr1)  -7.288*** 

Temperature anomaly in destination market/ trade partner J 

(AT2) 

-4.8277***  

Precipitation anomaly in destination market/ trade partner J 

(APr2) 

-3.9955***  

Interaction between Agricultural sector and temperature 

(lnAgT1) 

-3.7881***  

Interaction between Agricultural sector and 

precipitation (lnAgPr1) 

-2.3343***  

Note: *** denote significance at 1% level 

 

http://www.mapcrow.info/distance
http://www.worldatlas.com/
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Upon ascertaining that the series are stationary, we proceeded to estimate the impact of climate 

change on Uganda's trade flows by employing a Feasible Generalised Least Squares (FGLS) estimator 

with correlated panels. In this case, it was assumed that the panels are heteroskedastic with cross-

sectional correlation. Results based on the gravity model framework are presented in Table 2.  

The variables of interest used to proxy climate change effects are temperature and precipitation 

anomalies in the exporting economy (Uganda) and her trade partners. In addition, we use the 

interaction terms between the agriculture sector and the climate change proxies (lnAgT1 and lnAgPr1). 

Generally, empirical results indicate that anomalies exhibit both positive and negative effects on trade 

flows, while the related interaction terms with the agricultural sector divulge negative effects on 

Uganda‘s bilateral trade flows. 

Table 2. Impact of climate change on trade flows   

Variable Coefficient St. Error p-value 

Constant  10.332 2.505 0.000 

Temperature anomaly in Uganda (AT1) 1.589** 0.841 0.059 

Precipitation anomaly in Uganda (APr1) 1.086** 0.539 0.044 

Temperature anomaly in destination market/ trade partner J 

(AT2) 

-0.070** 0.029 0.018 

Precipitation anomaly in destination market/ trade partner J 

(APr2) 

0.030 0.022 0.173 

Value added by Agricultural sector (% of total GDP) 

(lnAgr_GDP) 

0.436 0.360 0.225 

Interaction between Agricultural sector and 

temperature (lnAgT1) 

-0.414** 0.214 0.053 

Interaction between Agricultural sector and 

precipitation (lnAgPr1) 

-0.286** 0.135 0.035 

Real GDP-Uganda in billions US$ (lnug_gdp) 1.519*** 0.435 0.000 

Real GDP of trade partner J in billions US$ (lnoth_gd) 1.243*** 0.186 0.000 

Distance in miles between economic centres (Lndist) -2.191*** 0.204 0.000 

Uganda‘s population in year t (Millions) (lnug_pop) -1.137** 0.485 0.019 

Population of trading partner J in year t 

(Millions) (lneu_pop) 

-1.223*** 0.181 0.000 

Uganda's real exchange rate misalignment in year t 

(Misalin) 

-0.004*** 0.002 0.007 

Uganda's real exchange rate volatility in year t (Vol) -1.889** 0.749 0.012 

COMESA dummy (Dcomesa) 1.119*** 0.321 0.000 

Similarity in colonial ties to Britain (Duk) 1.908*** 0.061 0.000 

Dummy for economic liberalisation (Dlib) 0.300 0.206 0.145 

Fixed effects  Yes 

Number of observations  203 

Wald Chi
2
(17)  3395.78 

Prob > chi
2
  0.0000 

Note: ***, **, * denote significance at 1%, 5% and 10% level. 

Findings divulge that Uganda's anomalies in temperature and precipitation (AT1 and APr1) 

significantly enhance the country's bilateral trade flows. A unit change in temperature and 

precipitation anomalies increases bilateral trade flows by 1.58 % and 1.09%, respectively. This 

observation may be attributable to the fact that this study considered both imports and exports in 

totality. According to UBOS (2002), a majority of Uganda‘s imports are high valued non-agricultural 

products (viz, petroleum products and related materials, automobiles, machinery, telecommunications 
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equipment and pharmaceutical products). Notably, climate change has minimal detrimental effects on 

manufactured goods (Marchiori et al., 2010; World Bank, 2010; IPCC, 2007; Deschenes and 

Greenstone, 2007). 

The production and supply of manufactured goods does not necessarily depend on climatic factors 

like temperature and precipitation. In 2000 for example, the European Union bloc (from which most 

of Uganda‘s trade partners considered in this study come) assumed the largest share (20%) as the 

source of imports. Imports from this bloc were valued at US$213 million (UBOS, 2002).  

Secondly, the positive influence of weather anomalies on trade flows may be as a result of the warm 

tropical climate experienced in Uganda. The warm climate, characterised of a bimodal rainfall pattern 

enhances trade in a wide spectrum of goods and services all year round without interruptions, as 

compared to other regions of the world that experience extreme temperate conditions like winter. 

Such extreme climatic conditions may probably limit trade in certain products. It is worthwhile to 

mention that anomalies in precipitation were observed to have a lower influence on Uganda‘s trade 

flows as compared to temperature anomalies. This unmatched effect on trade flows may be explained 

by the destructive nature of excessive precipitation on physical infrastructure, say through the 

washing away of roads and bridges, destruction of manufacturing and processing industries, land mass 

movements, floods and loss of lives. All these shortfalls associated with excessive precipitation 

culminate into increased barriers to trade since they impede easy and quick access to goods and 

services, thus increasing the cost of doing business. For instance, according to the Emergency 

Disasters Database (EM-DAT) (2013), floods that occurred in Uganda on the 14th day of November 

1997 led to economic damage costs estimated at a staggering one million US dollars. 

Anomalies in temperature in the trading partner‘s countries were found to have a statistically 

significant negative effect on Uganda‘s trade flows unlike precipitation. It was established that a 1% 

rise in temperature anomalies at the destination markets (trading partners) discourages Uganda‘s trade 

flows by roughly 0.07% at 5% level of significance. These results may be explained by the tendency 

of Uganda‘s key destination markets (especially the European Union) to favour its production 

calendar, by protecting the domestic producers within the EU market. This is based on production 

seasons, which move in tandem with the climatic seasons (winter, summer, spring and autumn), 

among other factors. According to Petriccione et al. (2011), the European Union (EU) market subjects 

agricultural commodities to the ad-valorem tariffs and the specific duties, particularly under the non-

reciprocal Generalised System of Preferences (GSP).  

Although it is argued that subjecting agricultural commodities to a pricing system aims at ensuring 

price stability and to prevent very cheap products into the European market, this mechanism 

discourages trade in agricultural products from Uganda given that a majority of the exports 

unprocessed agricultural products. Moreover, the EU market also alters tariff levels of some 

commodities, especially fruits and vegetables within a calendar year and this usually occurs during 

harvesting periods which coincide with the northern hemisphere winter season. For instance, Uganda 

Investment Authority (UIA) (2001) notes that the November to February harvesting period in Uganda 

coincides with the winter season in Europe, a period of peak demand for fresh fruits and vegetables. 

For instance, the GSP scheme only favours importation of Cucumber (fresh or chilled) into the EU 

market from 16 May up to 31 December. Other commodities whose exportation to the EU market is 

limited by the GSP scheme include Mandarins (0805 20), Plums (0809 40) and fresh Peaches 

(nectarines inclusive) (0809 30), among others (UNCTAD, 2008) 
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Despite the fact that Uganda‘s anomalies in temperature and precipitation do not individually affect 

total trade flows, they exhibit statistically significant negative effects on trade flows if interpreted in 

terms of how they influence the agricultural sector. Results show that a 1 % change in the interaction 

term between temperature anomalies and the agriculture sector (lnAgT1) leads to a reduction of 

Uganda‘s trade flows about 41%. This finding may be attributed to the fact that Uganda‘s exports are 

majorly dominated by raw agricultural products, which are highly vulnerable to the weather vagaries 

(UBOS, 2002). For example, coffee is the leading traditional cash crop over the years and it 

contributed more than 30 percent to total export earnings in 2000 alone. Hence, perturbations during 

the production phase of this crop (among others) inevitably impacts on the yield, thereby reducing the 

economy‘s basket of tradable goods. This argument concurs with other scholars (McCandless et al., 

2012; Schlenker and Lobell, 2010; Tao et al., 2008; 2003; Simonett, 1989) who acknowledge the 

grounded negative effects of increasing temperatures on a number of crops. 

Similarly, the interaction between precipitation anomalies and the agriculture sector shows that a unit 

change in this interaction term leads to about 29% decrease in Uganda‘s trade flows. This finding 

closely concurs with (Schlenker and Lobell, 2010; Tao et al., 2008; Xiong et al., 2007; Sivakumar et 

al., 2005; Kumar et al., 2004; Parry et al., 2004), since production directly determines the availability 

of produce to be traded. Food and Agricultural Organization (FAO) (2001) notes that fluctuations in 

rainfall patterns cause a decline in crop production. This negative relationship may further be due to 

the re-allocation of labour from the agricultural sector in rural areas to the industrial sector in urban 

centres through rural-urban migration (Marchiori et al., 2010).  

According to statistics by the World Development Indicators (WDI) (2012), Uganda had over 0.45 

million emigrants in net terms over a period of five-years (1996-2000). This signifies a plausible 

amount and quality of labour lost, most likely due to the prolonged drought experienced in 1999. This 

is the only period during which the country observed emigration outweigh immigration during the 

1990s. Worthwhile to note, during the 1986-1994 and 1991-95 periods, about 0.23 and 0.12 million 

immigrants (in net terms) were registered to have entered into the country. The coefficient signs for 

the other covariates are in tandem with the theoretical expectations of the gravity model framework.  

5. Conclusion and policy implications 
In our empirical results, we find that climatic variables (temperature and precipitation anomalies) 

significantly boost Uganda‘s trade flows. On the contrary, the influence of weather anomalies on the 

agriculture sector significantly deters Uganda's international trade flows. This is attributable to the 

fact that Uganda‘s trade flows are majorly raw agricultural products, whose production solely relies 

on temperature and precipitation as the primary factors of production.  

The empirical results are in concurrence with findings of many other scholars who argue that 

agriculture is the most vulnerable sector to the climate change phenomenon especially in developing 

economies. Only temperature anomalies in the destination markets were observed to deter Uganda‘s 

trade flows. This is attributable to the tendency of markets (especially the Europe Union) to protect 

their domestic producers within the EU market by subjecting agricultural commodities to a special 

entry price system. The negative relationship between Uganda‘s trade flows and weather anomalies in 

destination markets is also attributed to the EU‘s mechanism of altering tariff levels of some 

agricultural commodities within a calendar year. 
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Given that both interaction terms between the agriculture sector and weather anomalies (temperature 

and precipitation) are significantly negative, it implies that both government and private sectors have 

to generously invest in advanced agricultural technologies. Such technologies may involve the 

developing of tropical crop varieties and animal breeds that can withstand extreme climatic 

conditions. Furthermore, well knowing that climate change is a trans-boundary problem that requires 

collective effort and that it cannot be tackled overnight, it is prudent for populace to embrace agro-

processing technologies so as to contain problems associated with highly perishable agricultural 

produce. This will enable Uganda to diversify its products base, thereby refraining from the raw 

agricultural products that are subjected to special entry price system, and to penetrate into many more 

markets. This is very vital in ensuring sustainable bilateral trade flows. 

6. Limitations and recommendations for further research 
 This study was based on yearly aggregated bilateral trade flows; hence results should be 

interpreted with caution. Future research may focus on specific commodities since different 

commodities, especially agricultural, have differing temperature and precipitation 

requirements. 

 Due to climatological data limitations, the study was grounded on historical data which may 

not adequately provide the true representation of Uganda‘s recent international trade flows. 

Thus, there is need to extend this research by using recent climatological and trade flow data. 
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Abstract 

The need to achieve both economic and environmental goals has not been more important than 

now. Environmental problems, particularly climate change, have prompted countries to begin to 

re-examine their development models. A key policy challenge is how to achieve both development 

and environmental goals simultaneously. Developing countries, which are the most 

environmentally-vulnerable, are under pressure to achieve structural transformation from low- to 

high-productivity industrialisation and inclusive and sustainable development. However, there are 

few empirical studies that have examined the potential impact of industrialisation-led economic 

transformation on carbon emission in developing countries, the focus of this study. This paper 

reviews the environmental performance of IGAD countries, and also investigates the impact of 

industrial value-added on CO2 emission among IGAD countries using trend analysis and panel 

regression. Based on the review, IGAD countries are improving in environmental performance at 

the aggregate level but at a different pace. The result of the analysis shows that industrialisation 

has a positive and significant relationship with CO2 emission, which implies that industrialisation 

will result in environmental degradation. GDP per capita has significant positive impacts on CO2 

emission. Energy intensity and population has positive but insignificant impact on CO2 emission. 

Carbon intensity has large, positive and significant impact on CO2 emission due to the large 

dependence of the countries on fossil fuel. The paper recommends that policy makers in IGAD 

should promote industrialisation alongside de-carbonisation, energy efficiency measures and the 

use of clean energy. Policies should also consider the heterogeneity among the countries and 

consider country-specific environmental problems and economic situation. 

1. Introduction 
The economies of IGAD (Djibouti, Eritrea, Ethiopia, Kenya, Somalia, South Sudan, The Sudan and 

Uganda) countries have grown in the past few years but at a varying degree. Specifically, while the 

economy of Ethiopia has grown at an average of about 11% in the past decade, Djibouti, Kenya, 

Sudan and Uganda have managed an average economic growth of 4.6%, 4.8%, 2.3% and 7.0% 

respectively (Figure 1). Furthermore, the economies of these countries are on positive stride except 

for Sudan whose economy has suffered significantly from the political crisis and instability in the 

country. 

 

The improvement in the economic performance of these countries as well as other African economies 

has created a positive outlook for growth and development in the continents. However, the impressive 

economic growth in the past decade has not translated into significant improvement in the standard of 

living of the population. According to Dollar and Kraay (2002), poverty and unemployment rates are 

expected to fall and standard of living are expected to improve during periods of economic growth. 

But this is not the case in most African countries, including countries in the IGAD region. Despite 

economic growth, core human development indicators such as poverty, inequality, unemployment, 

instability, governance, environment and sanitation, have not shown considerable positive 

improvement. 
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Page | 433  

 

Fig 1: GDP growth rate in IGAD countries, 1991-2013 

 
Source: World Bank Online Database 

 

The trend of human development index shows that the region has not achieved significant progress in 

human development as they are still ranked among low human development countries (Table 1). This 

has raised questions about the inclusiveness of Africa‘s economic growth. A recent Heinrich Boll 

Stiftung‘s Report (2014) brings the issue to the fore by asking a key question: Who benefits from 

Africa‘s economic growth? 

 

Table 1: Trend of human development index, 1980-2013 

Year Djibouti Ethiopia Kenya Sudan Uganda 

1980 n/a n/a 0.446 0.331 0.293 

1990 n/a n/a 0.471 0.342 0.310 

2000 n/a 0.284 0.455 0.385 0.392 

2005 0.412 0.339 0.479 0.423 0.429 

2008 0.438 0.394 0.508 0.447 0.458 

2010 0.452 0.409 0.522 0.463 0.472 

2011 0.461 0.422 0.527 0.468 0.477 

2012 0.465 0.429 0.531 0.472 0.480 

2013 0.467 0.435 0.535 0.473 0.484 

Source: UNDP (2014) 

 

The inability of economic growth to reduce poverty and create jobs in African countries has become 

an important research and policy discussion across various spheres. The non-inclusiveness of Africa‘s 

growth could be as a result of growth being spurred by increase in commodity prices rather than key 

economic activities. Specifically, research shows that structural transformation is necessary for 

economic growth to have significant impact on living standard and social inclusion (Herrendorf, et al, 

2013, Willem te Velde, 2013). According to United Nations (2010), structural transformation from 

agriculture to industrialisation is relevant for job creation and improvement in living conditions in 

developing countries. As a result of this, policy makers including prominent international 

organisations such as Overseas Development Institute (ODI), World Bank, Africa Development Bank, 

IMF, OECD, UNU-WIDER, UNIDO, and UNCTAD have been advocating for structural 

transformation in developing countries. However, achieving the apparently contradictory and 

intertwined objectives of industrialisation, economic growth and combating environmental 
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degradation is one of the most important policy challenges. Therefore, there is need to investigate the 

impact of industrialisation-led structural transformation on environmental sustainability in developing 

countries, especially those in sub-Saharan Africa given their excessive dependence on primary 

products and commodities. Relatively little attention has been paid to the link between the two 

phenomenon in the IGAD region despite the region‘s high poverty level, dependence on natural 

resources and history of severe environmental challenges. This research aims to contribute to the 

existing literatures on the impact of structural transformation on environmental sustainability using 

IGAD countries as case studies. 

 

The relationship between economic growth and the environment has long been a contentious issue. 

While Stefanski (2013) argue that structural transformation does not hurt the environment, Brock and 

Taylor (2005) argue that it does cause increased emissions and environmental problems. There are 

debates on whether industrialisation and environmental protection can be achieved concurrently. The 

Economic Development in Africa Report 2012 cited in UNCTAD (2012) addresses the challenge of 

reconciling structural transformation and sustainable development. According to the report, Africa 

countries need to accelerate structural transformation in order to achieve substantial improvement in 

wellbeing. Conversely, despite the very low level of Africa‘s domestic resource use, structural 

transformation is likely to heighten environmental problems through an increase in the use of natural 

resources, waste and pollution. The report concludes that while structural transformation is beneficial 

for high and sustained economic growth, it will also lead to environmental degradation. To achieve 

both structural transformation and sustainable development in Africa, the report recommends there 

should be incentives to produce more sustainable energy and boost energy efficiency as well as 

enhancement of technology transfer to develop a green industrial sector.  

 

In a recent paper, Eva (2013) posits that the greatest challenge facing developing countries, including 

sub-Saharan Africa, is how to combine structural transformation, inclusive growth and environmental 

sustainability. Similarly, a recent UNIDO report (UNIDO, 2014) shows that while industrialisation is 

crucial for inclusive growth and poverty reduction in developing countries, it has considerable 

environmental footprint as it results in challenges of waste management, water purification, and 

pollution. However, majority of the studies on this subject use inappropriate econometric techniques, 

thereby producing irregular and inconclusive results (Carson, 2009). Moreover, empirical studies on 

the subject in the IGAD region are limited despite the peculiarity of the region. Thus, there is the need 

for further studies on the IGAD region using appropriate analytical frameworks. This is the gap this 

research seeks to fill. 

 

The major objective of this study is to investigate the potential impact of industrialisation-led 

economic transformation on environmental sustainability in IGAD countries using the Kaya Identity 

empirical framework and panel regression. The specific objectives of this paper are to review the 

environmental performance of IGAD countries based on the environmental performance index (EPI), 

and examine the potential impact of industrialisation on carbon emission in IGAD countries while 

controlling for population, GDP per capita, energy intensity and carbon intensity. This research is 

motivated by the increasing pressure on developing countries including IGAD members to achieve 

economic development while protecting the environment. It aims to pioneer empirical studies on the 

environmental impact of structural transformation in the region given the region‘s level of 

development, dependence on natural resources and history of environmental problems. This research 

is expected to spur further research and enhance policy debates and directions on sustainable 

development in the region. 



 

 

Page | 435  

 

2. Research Methodology 

2.1. Data and data sources 
This paper adopts both trend analysis and econometric analysis. The trend analysis is used to review 

and compare the performance of IGAD countries with respect to environmental sustainability from 

2002 to 2014. The data for the analysis of environmental sustainability were obtained from Yale 

University‘s environmental performance index. The environmental protection index (EPI) is obtained 

from Yale University‘s environmental program database. The index consists of data on air quality, 

water resources, agriculture, sanitation, etc. The trend of the index was examined to determine if 

IGAD countries are improving or lagging in any of the components of EPI, and to also see if there are 

differences or similarities in the environmental issues facing specific IGAD countries. Specifically, 

data on GDP per capita and industrial value added as a percentage of GDP were obtained from the 

World Bank online data bases. Carbon intensity, energy intensity, population and carbon emission 

levels were obtained from US Energy Information Administration. Eviews software was used to 

analyse the data. 

 

2.2. Model specification 
The econometric methodology adopted in this study is the panel data models. Panel data models were 

first introduced by Balestra and Nerlove (1966), and have a number of advantages over time series 

models. It has been widely recognized that the estimation results using panel data, are superior to that 

of time series and cross-sectional data (Hsiao, 2003). According to Baltagi (2005), panel models 

control for heterogeneity, enhance the efficiency of estimation, identify and measures the effects that 

time series models could not, and reduce the effects of multi-collinearity. In this paper, panel data 

analysis is used to estimate the impact of industrialisation of co2 emission in IGAD countries while 

controlling for other important variables. 

 

The panel data models are generally expressed as follows: 

 

, ( 1,2, , ; 1,2, , )i N t Tit it it it it
    Y a x β ξ  ……………………………………….(1) 

 

Where ( , , , )
1, 2, ,

x x xit it it k it
x is exogenous variable vector, ita is constant term, and itβ  is the 

parameter vector, k is the number of exogenous variables, i is the number of countries in the panel, t 

refers to the time period, and itξ
 
is the error term. Due to the different restrictions on the intercept a  

and the coefficient vector β , panel data models are divided into fixed coefficient models, 

random intercept models and random coefficient models. The fixed coefficient model is as follows: 

 

, ( 1,2, , )i Ni i i   Y a x β ξ  …………………………………………………………..(2) 

 

In this model, it is assumed that there is no individual effect and the change in the structure of the 

cross section, that is a is the same asβ . The time-series data for the cross-sectional countries are 

pooled together as sample panel data. In this case, consistent estimates of parameters a  and β  can be 

obtained using ordinary least squares (OLS) method. As a result, the model is also known as pooled 

regression model. The random intercept model is specified as follows: 
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, ( 1,2, , )i Ni i i i   Y a x β ξ …………………………………………………………..(3) 

In this model, it is assumed that there is an individual effect but no structural change among the 

countries. This means that country-specific impacts can be represented with a change in the intercept

a , but the coefficient vectorβ remains constant. These models are called random intercept models. 

The random coefficient regression model is specified as follows: 

 

, ( 1,2, , )i Ni i i i i   Y a x β ξ …………………………………………………………(4) 

 

In the Equation (4), it is assumed that the individual and structural effects are varied, indicating that 

the intercept a and the coefficient vector β  vary across countries. Therefore, the model is called the 

unrestricted models.  

 

To determine whether the sample data conform to Equation (2), (3) or (4), the analysis of covariance 

can be used to test the following two assumptions:  

 

:
1 1 2
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β β β

α α α

β β β

  .....………………………………………………………………(5) 

 

If H2 is accepted, equation (2) representing fixed coefficient model is selected. If H2 is rejected, and 

H1 is accepted, the random intercept model (equation 3) is selected, otherwise, equation (4) indicating 

random coefficient is selected. 

 

The framework for the empirical model in this study is the Kaya Identity. The Kaya Identity was the 

subject of Yoichi Kaya‘s book – Environment, Energy and Economy: Strategies for Sustainability. 

The Kaya Identity is an equation used to express the relationship between human activities and the 

environment (specifically in the form of CO2 emissions). The Kaya Identity demonstrates that 

emission is as a result of human activities stemming from income (GDP per capita), population, 

energy intensity and carbon intensity. In other words, the Kaya Identity postulates that carbon 

emissions is a function of population, GDP per capita, energy intensity and carbon intensity. The 

mathematical formula of the Kaya Identity is as follows: 

                           
   

          
 

                  

   
 

               

                  
    ) 

 

This could be shortly re-written as: 

 

       ⁄   
 ⁄   

 ⁄ …………………………………………………………………… (2) 

 

Where C is carbon emission, P is population, G is GDP, E is energy consumption. We can further 

express the Kaya Identity as in equation (3): 

 

C = f(population, GDP per capita, energy intensity, carbon intensity)…………………………..3 

 

We adjust the Kaya Identity framework to include industrial value added, which is the proxy for 

structural transformation. Thus, the final model is expressed as in equation (4): 

http://www.bristol.ac.uk/cmm/learning/videos/random-intercepts.html
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C = f(population, GDP per capita, energy intensity, carbon intensity, industrial value 

added)…………………………………………………………………….………………………..4 

 

Based on the Kaya Identity framework, the mathematical model of this paper is as in equation (5): 

 

COit = α0 + α1POPit + α2GDPit + α3EIit + α4CIit + α5INDit + eit………………………………..5 

 

The framework has been widely used to analyse CO2 emissions in different countries and sectors 

(Greening et al., 1998; Bhattacharyya and Ussanarassamee, 2004; Lin and Xie, 2014). It is also used 

by the International Energy Agency (IAE) and the Intergovernmental Panel on Climate Change 

(IPCC) to forecast future carbon emission trends. However, it has been criticised for its narrow 

description of environmental impact. In this paper, panel regression is used to estimate equation 5. 

 

The variables used in the study and the apriori expectations are as follows: 

CO2 emissions: This is the CO2 emission level of the countries. It is the dependent variable in the 

study. 

Population: This is expected to have a positive sign. In other words, the higher the population the 

higher the emission level will be. 

GDP per capita: GDP per capita is also expected to exert a positive effect on carbon emission. As 

income (standard of living) increases, people will have the resources to buy goods and services that 

are energy and emission intensive. Such goods and services include electronics, vehicles, travels, etc 

Energy Intensity: Energy intensity is expected to have a positive effect on carbon emission. As the 

level of energy consumption used to produce a unit of GDP increase the emission level is also 

expected to increase. However, this depends on the energy mix or structure of the country. 

Carbon Intensity: Similar to energy intensity, as the amount of emission from a unit of energy 

consumed increases, the emission level will increase. This is however dependent on the energy 

structure of the economy. An economy that depends more on fossil-fuel such as coal and oil will have 

more emission than an economy that depends on renewable energy or gas. 

Industrial value-added: Traditional, it is expected that an increase in the level of industrialisation will 

result in emission. This is because of the use of sophisticated and heavy, energy-intensive equipments 

used in industries. However, based on previous studies, this depends on the structure of the industry as 

well as the level of (de)carbonisation of the industry. 

3. Results and Discussion 

3.1. Trend Analysis of Environmental Protection Index 
This sub-section presents the data and analysis of the environmental protection index (EPI) in IGAD 

countries. The EPI is an index computed by Yale University of Environmental Law and Policy. The 

index ranks how well countries perform on high-priority environmental issues in two broad areas – 

environmental health and ecosystem. The index ranks from 0 to 100 with 0 indicating poor 

performance and 100 indicating best performance. The EPI comprises of health impacts, air quality, 

water and sanitation, water resources, agriculture, forests, fisheries, biodiversity and habitat, and 

climate and energy. Information on the EPI is available on http://epi.yale.edu/. 

 

The environmental performance index of Ethiopia shows that the environmental performance of the 

country improved between 2002 and 2014 (Table 2). The EPI of the country was 36.8 out of 100 in 

http://epi.yale.edu/
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2002 but it rose to 39.42 in 2014. Though the improvement was modest, it shows an overall 

improvement in environmental performance. The performance of the components of the EPI for 

Ethiopia was mixed. While the score of air quality deteriorated over the period, the score for forest 

was constant, the score for biodiversity and habitat improved fairly, while the score for health 

impacts, water and sanitation, and agriculture recorded significant improvement. The country score in 

water resources was 0 throughout the period under review. The data indicates that overall 

environmental performance in Ethiopia is improving but at a mixed pace. While adequate attention 

needs to be given to overall environmental sustainability in the country, special priority and attention 

needs to be paid to the issues of air quality, and particularly because of its potential impact on health 

and by extension, productivity. 

 

Table 2: Environmental Performance Index: Ethiopia, 2002-2014 

Year EPI H AIRQ WS WR AGR FOR FISH BDH CEN 

2002 36.8 21.39 68.04 0 0 52 35.07 n/a 83.38 n/a 

2003 37.18 22.81 68.03 0 0 56 35.07 n/a 83.38 n/a 

2004 37.42 24.3 67.77 0.01 0 56 35.07 n/a 83.73 n/a 

2005 37.57 25.82 67.64 0.35 0 56 35.07 n/a 83.38 n/a 

2006 38.06 27.35 67.27 0.83 0 60 35.07 n/a 83.73 n/a 

2007 36.42 28.85 66.89 1.34 0 19.47 35.07 n/a 83.78 n/a 

2008 36.7 30.29 67 1.87 0 19.72 35.07 n/a 83.78 n/a 

2009 36.84 31.66 66.75 2.41 0 17.89 35.07 n/a 83.78 n/a 

2010 39.04 32.93 66.85 2.96 0 60 35.07 n/a 83.78 n/a 

2011 39.27 34.11 66.85 3.53 0 60 35.07 n/a 83.78 n/a 

2012 39.43 35.24 66.85 3.53 0 60 35.07 n/a 83.78 n/a 

2014 39.43 35.24 66.85 3.53 0 60 35.07 n/a 83.78 n/a 

Source: Yale University Center for Environmental Law and Policy 

EPI – overall environmental performance index; H – Health impacts; AIRQ – Air quality; WS – 

Water and Sanitation; WR – Water Resources; AGR – Agriculture; FOR – Forests; FISH – Fisheries; 

BDH – Biodiversity and Habitat; CEN - Climate and Energy 

 

In the case of Djibouti, the environmental performance index also shows improvement between 2002 

and 2014 (Table 3). The EPI score increased from 23.23 in 2002 to 28.52 in 2014.  However, like 

Ethiopia, the components of EPI shows mixed performance. Air quality deteriorated from 95.67 in 

2002 to 93.39 in 2014, health impacts (from 25.67 to 31.57), water & sanitation (24.75 to 33.11), and 

agriculture (4 to 84) improved significantly, and biodiversity and habitat remained unchanged over 

the same period. Though the EPI of Djibouti improved considerably, it is still lower than for lots of 

developing countries and Ethiopia. 

 

Kenya experienced consistent improvement in EPI from 2003 to 2014 (Table 4). Apart from between 

2002 and 2003 where the EPI declined by 0.03, there has been a consistent and steady increase from 

32.43 in 2003 and 36.99 in 2014. The score of health impacts increased from 26.79 in 2002 to 33.86 

in 2014. Similarly, there was improvement in water and sanitation from 5.58 to 7.92, agriculture from 

27.21 to 92, biodiversity and habitat from 64.07 to 67.96. There was a dip in the performance of 

fisheries from 39.02 to 37.87. The performance of water resources, forests and air quality remain 

unchanged at 0.52, 15.46 and 73.33 respectively.   
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Table 3: Environmental Performance Index: Djibouti, 2002-2014 

Year EPI H AIRQ WS WR AGR FOR FISH BDH CEN 

2002 23.23 25.67 95.67 24.75 0 4 n/a 0 15.45 n/a 

2003 23.34 25.99 95.43 25.5 0 4 n/a 0 15.45 n/a 

2004 23.86 26.34 95.43 26.31 0 12 n/a 0 15.45 n/a 

2005 24.01 26.73 95.31 27.18 0 12 n/a 0 15.45 n/a 

2006 24.2 27.19 95.31 28.11 0 12 n/a 0 15.45 n/a 

2007 27.67 27.73 94.83 29.13 0 84 n/a 0 15.45 n/a 

2008 27.87 28.36 94.59 30.25 0 84 n/a 0 15.45 n/a 

2009 27.17 29.07 87.39 31.48 0 84 n/a 0 15.45 n/a 

2010 28.23 29.86 93.15 32.87 0 84 n/a 0 15.45 n/a 

2011 28.4 30.7 93.39 33.11 0 84 n/a 0 15.45 n/a 

2012 28.52 31.57 93.39 33.11 0 84 n/a 0 15.45 n/a 

2014 28.52 31.57 93.39 33.11 0 84 0 0 15.45 n/a 

Source: Yale University Center for Environmental Law and Policy 

 

Sudan also shows a similar pattern with Ethiopia, Djibouti and Kenya in that while the EPI score 

shows improvement, the performance of the components are mixed. While some components of the 

EPI improved over the period, some remained constant and others deteriorated. Specifically, Sudan‘s 

environmental performance index improved from 24.52 in 2002 to 24.64 in 2014 (Table 5). The 

improvement is quite modest compared to the other countries in IGAD. The slight improvement 

compared to the other countries could be partially as a result of the civil conflict and political 

instability that undermine the standard of living and economic activities. In terms of the components 

of Sudan‘s EPI, health impacts improved from 24.6 in 2002 to 29.95 in 2014. Similarly, air quality 

and agriculture also improved from 69.93 to 73.55 and 88 to 92 respectively during the same period. 

Conversely, the performance of water & sanitation and fisheries dipped from 7.14 to 5.51 and 34.01 

to 22.75 respectively. Thus, strict attention should be paid to environmental issues in Sudan. 

Furthermore, despite that there are improvements in the core components of the EPI, the scores are 

still very low compared with the average of other developing countries. 

 

Table 4: Environmental Performance Index: Kenya, 2002-2014 

Year EPI H AIRQ WS WR AGR FOR FISH BDH CEN 

2002 32.46 26.79 73.33 5.58 0.52 27.21 15.46 39.02 64.07 n/a 
2003 32.43 27.34 73.33 5.83 0.52 25.68 15.46 38.08 64.07 n/a 

2004 34.19 27.92 73.33 6.09 0.52 56.69 15.46 40.47 65.17 n/a 

2005 34.40 28.53 73.33 6.34 0.52 60.43 15.46 41.24 65.59 n/a 

2006 35.44 29.18 73.33 6.6 0.52 77.53 15.46 42.77 65.17 n/a 

2007 36.07 29.87 73.33 6.86 0.52 92 15.46 37.4 66.88 n/a 

2008 36.21 30.61 73.33 7.12 0.52 92 15.46 37.4 66.92 n/a 

2009 35.67 31.39 73.33 7.39 0.52 76.68 15.46 36.36 67.03 n/a 

2010 36.49 32.2 73.33 7.65 0.52 92 15.46 36.36 67.35 n/a 

2011 36.88 33.03 73.33 7.92 0.52 92 15.46 37.87 67.96 n/a 

2012 36.99 33.86 73.33 7.92 0.52 92 15.46 37.87 67.96 n/a 

2014 36.99 33.86 73.33 7.92 0.52 92 15.46 37.87 67.96 n/a 

Source: Yale University Center for Environmental Law and Policy 
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Table 5: Environmental Performance Index: Sudan, 2002-2014 

Year EPI H AIRQ WS WR AGR FOR FISH BDH CEN 

2002 24.52 24.6 69.93 7.14 0 88 n/a 34.01 16.29 n/a 

2003 24.49 25.27 70.4 6.89 0 88 n/a 32.48 16.29 n/a 

2004 24.87 25.96 70.75 6.64 0 88 n/a 35.46 16.29 n/a 

2005 22.33 26.64 71.09 6.4 0 42.04 n/a 29.79 16.29 n/a 

2006 24.73 27.3 71.56 6.15 0 92 n/a 29.47 16.29 n/a 

2007 22.28 27.89 72.03 5.91 0 53.37 n/a 21.14 16.29 n/a 

2008 22.36 28.42 72.61 5.66 0 51.2 n/a 21.84 16.29 n/a 

2009 22.65 28.88 73.08 5.43 0 56.77 n/a 21.14 16.29 n/a 

2010 24.54 29.27 73.55 5.2 0 92 n/a 23.12 16.29 n/a 

2011 24.59 29.62 73.55 5.51 0 92 n/a 22.75 16.29 n/a 

2012 24.64 29.95 73.55 5.51 0 92 n/a 22.75 16.29 n/a 

2014 24.64 29.95 73.55 5.51 0 92 n/a 22.75 16.29 n/a 

Source: Yale University Center for Environmental Law and Policy 

 

Compared to the other countries in the IGAD region, Uganda shows consistent improvement in 

overall environmental performance as well as in the components of EPI, except for water resources 

and forests that remained constant in the review period (Table 6). In specific terms, the environmental 

performance index score of Uganda increased from 36.05 in 2002 to 39.18 in 2014. The components 

of the EPI improved as follows: health impacts improved from 21.41 to 31.05, air quality from 66.5 to 

66.8, water & sanitation from 8.0 to 13.9, and agriculture from 35.8 to 58. 

 

In summary, the overall EPI of all IGAD countries in this study have improved over the past decade. 

However, the improvements have been mixed across countries and the components of EPI (Figure 2). 

While there have been consistent improvements in health impacts across countries, some of the 

countries lagged in air quality, water & sanitation and water resources. Besides, the performance of 

the countries differs in terms of the components of EPI. While the score of air quality is as high as 

93.39 in Djibouti, it is as low as 66.80 in Uganda, implying a large gap in environmental performance 

in the region. The implication of this is that environmental policy makers in the IGAD region have to 

consider country heterogeneity in initiating policies. In other words, they have to consider individual 

country environmental issues and preferences rather than developing a ―one fit all policy‖ for all 

IGAD countries. 

Table 6: Environmental Performance Index: Uganda, 2002-2014 

Year EPI H AIRQ WS WR AGR FOR FISH BDH CEN 

2002 36.05 21.41 66.53 8.01 0.56 35.81 4.34 n/a 91.31 n/a 

2003 36.36 22.53 66.09 8.57 0.56 36.87 4.34 n/a 91.31 n/a 

2004 36.52 23.63 65.40 9.15 0.56 39.64 4.34 n/a 91.31 n/a 

2005 36.36 24.69 65.44 9.75 0.56 31.20 4.34 n/a 91.31 n/a 

2006 37.80 25.68 66.07 10.37 0.56 56.00 4.34 n/a 91.31 n/a 

2007 37.96 26.63 65.62 11.02 0.56 56.00 4.34 n/a 91.31 n/a 

2008 38.39 27.56 66.61 11.70 0.56 58.00 4.34 n/a 91.31 n/a 

2009 38.65 28.46 66.89 12.41 0.56 58.00 4.34 n/a 91.31 n/a 

2010 38.93 29.33 67.40 13.15 0.56 58.00 4.34 n/a 91.31 n/a 

2011 39.09 30.20 66.92 13.93 0.56 58.00 4.34 n/a 91.31 n/a 

2012 39.18 31.05 66.80 13.93 0.56 58.00 4.34 n/a 91.31 n/a 

2014 39.18 31.05 66.80 13.93 0.56 58.00 4.34 n/a 91.31 n/a 
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Figure 2: Trend of environmental performance index of IGAD countries, 2002-2014 

 
 

3.2. Panel Regression 
A panel regression model was specified to investigate the impact of industrial value added on CO2 

emission in 5 IGAD countries. The regression is as follows: 

 

         ∑   
                    

 

In the model, i and t represent unit of observation and time period respectively.      and    represent 

observed and unobserved variables respectively.      includes both the independent and control 

variables.     is the dependent variable.     is the disturbance term and t is the time-trend term. 

Because    variables are unobserved there is no means of obtaining information about the component 

of the model. 

 

For panel data analysis, the choice lies between fixed effects (FE) and random effects (RE) estimators, 

which differ in the way unobserved individual effects, are modelled. The FE model allows for 

correlation between the individual effects and the explanatory variables while RE model does not. The 

impact of industrial value added on CO2 emission may or may not be country-specific. For instance, 

the scale of industrialization might be influenced by individual country policies and reforms and this 

could affect the effect of industrial value added on CO2 emission in the country. For this reason, the 

choice between a FE and RE is determined by a Hausman specification test. If individual-specific 

effects are found to be random, then Breuch and Pagan Lagrangian Multipier (BPLM) test would be 

used to determine whether a population average estimator (OLS or GLS) would yield more efficient 

estimates than the RE model. 

 

In conducting the Hausman test, we first estimate the fixed effects model (which is consistent), then 

estimate the random-effects model (which is efficient) and run the test. Using a significance level of 

5%, any p-value less than 0.05 implies that we reject the null hypothesis that there is no systematic 

difference in the coefficients. In other words, a Hausman test with a p-value less than 0.05 indicates 

significant differences in the coefficients. In that case, we choose the fixed effects model. However, if 

the p-value from the Hausman test is greater than 0.05, we cannot reject the null hypothesis that there 

is no systematic difference in the coefficients at 5% level. From the estimation results, after 

conducting the Hausman test, the p-value is 1.675e-08 which is less than 0.05. Therefore, we chose 
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the fixed effects model. It removes the effect of time-invariant characteristics so we can access the net 

effect of the independent variable on the dependent variable. Table 7 shows four estimated models. 

Model 1shows the OLS regression of the dependent and independent variable. The coefficient of 

industrial value added is -0.073 which means that a 1% increase in industrial value-added reduces 

CO2 emission by 0.0723%, but the coefficient is statistically insignificant. This is contrary to apriori 

expectation but is in line with some previous studies (Stefanski, 2013).  

 

The negative relationship between industrialisation and emission could be due to the fact that 

industrialisation promotes transition of labour from agriculture to manufacturing and other allied 

sectors, thus reducing the environmental impact of agriculture (Naude 2011). Furthermore, the 

economies of IGAD countries are largely dominated by the agriculture relative to industry and other 

sectors. It is important to note that other factors are not controlled in this model. Moreover, there is 

need for more studies on the relative impact of agriculture and industrialisation on environmental 

sustainability in the region. 

 

Table 7: Summary of the results of econometric analysis  

 
Model 1 Model 2 Model 3 Model 4 

(Intercept) 6.9464
***

 -2.0755 
  

 
(1.5201) (2.4910) 

  
Ind -0.0723 -0.0124 0.0355 0.0759

**

 

 
(0.0532) (0.0548) (0.0266) (0.0274) 

Pop 
 0.0894

***

 0.1155
***

 0.0544 

  
(0.0188) (0.0169) (0.0291) 

Gdppc 
 0.0076

***

 0.0078
***

 0.0078
***

 

  
(0.0010) (0.0004) (0.0006) 

Ei 
 0.0027

***

 0.0002 0.0000 

  
(0.0008) (0.0003) (0.0003) 

Ci 
 -38.0019

***

 7.5740 10.5944
**

 

  
(9.8036) (3.8399) (3.7611) 

State Fixed effects No No Yes Yes 

Time Fixed Effects No No No Yes 

R
2

 0.0168 0.5704 0.8686 0.8332 

Adj. R
2

 0.0077 0.5497 0.7896 0.5984 

Num. obs. 110 110 110 110 
***

p < 0.001, 
**

p < 0.01, 
*

p < 0.05,  Source: Author‘s computation (extracted from R output) 

 

Addition of the control variables in model 2 results in a decrease in the absolute value of the 

coefficient of industrial value-added. This indicates that there was an omitted variable bias in model 1. 

However, the coefficient on industrial value added is insignificant. The implication of this is that by 

the time population, economic activity, energy consumption and the carbon intensity of energy source 

are considered the reduction effect of industrialisation on CO2 emission is substantially reduced. In 

other words, when all these factors are considered, industrialisation begins to have an increasing and 

positive impact on emission level. From the model, population, GDP per capita, energy intensity and 

carbon intensity are significant, making them important influencing factors of CO2 emission in the 

region. However, the model does not consider the impact of country and time effects. Therefore, in 

model 3, state fixed effect is included and this results in a sign change in the coefficient of the 

independent variable, but the effect is still insignificant. After incorporating country-specific effects, 

the coefficient of industrial value added changed from -0.0723 and -0.0124 in the first and second 

model respectively to 0.0355. This indicates that individual country policies in the IGAD region 
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would have significant influence on the impact of industrialisation on carbon emission and 

environmental sustainability. This is reasonable given the different demographic, economic and 

development status of these countries.  

 

Model 4 incorporates both state and time effect into the model. The coefficient of industrial value 

added is 0.0759 and significant at 1% significant level. This indicates that taking all the control 

variables and state and time effects into consideration, industrialisation is associated with increase in 

co2 emission. The result of the Wald‘s test confirms the significance of both state and time fixed 

effects as the p-value of the test is 2.2e-16 which is less than 0.05 (5% significance level). So model 4 

is better specified than the other three models.  

 

From the coefficient of model 4, a 1% increase in industrial value added increase emission by 

0.0759%. This shows that with increase in income (standard of living), population growth and 

consumption of emission-intensive fossil fuel, industrialisation have adverse effect on the 

environment. The impact of population on emission is positive but insignificant. A 1% increase in 

population will increase emission by 0.0544. This is in line with economic theory because increase in 

population portends increase in demand and consumption of both consumables and durable goods 

which production produces emission. The impact of GDP per capita on CO2 emission is positive and 

significant. This corresponds with apriori expectations and the findings of Brock and Taylor (2005) 

and Du et al. (2012). As there is improvement in the income and living standard of the population, 

there is tendency for increase in the consumption of energy-intensive goods such as travel, cars and 

electrical appliances, thereby leading to more emission.  

 

However, the impact is small (0.0078). The small impact of GDP per capita and the insignificance of 

population could be as a result of the non-inclusiveness of economic growth and high level of poverty 

and inequality in the region (Gertler et al., 2013). High level of poverty and inequality does not 

translate into significant increase in consumption, especially for poor people. According to available 

statistics on the World Bank online database, poverty head count ratio at $2 per day in Sudan and 

Uganda was 44.1% and 64.7% respectively in 2009, and 66% in Ethiopia in 2011. Income held by the 

highest 20% (which is an indicator of income inequality) was 42.4%, 50.7% and 41.9% in Sudan, 

Uganda and Ethiopia for the same year as above. Furthermore, the 2014 Human Development Report 

shows that all IGAD countries are ranked under ―low human development‖ countries, reflecting the 

extent of under-development in the region.  

 

The impact of energy intensity on CO2 emission in IGAD countries is very small but positive. It 

implies that energy intensity is inimical for the environment, and emphasizes the important role of 

energy efficiency in reducing CO2 emission. The impact of carbon intensity is positive and significant. 

The coefficient of 10.5944 shows it has the largest impact among the influencing factors of CO2 

emission in this study. This is understandable given that IGAD countries depend almost entirely on 

fossil fuel. According to the EIA online database, fossil fuel (mainly petroleum) accounts for 100%, 

66%, 79%, 80% and 77% of the total primary energy consumption in Djibouti, Ethiopia, Kenya, 

Sudan and Uganda respectively in 2011. 

 

The Im-Pesaran-Shin unit root test (Im, Pesaran and Shin, 2003) statistic is significant as the p-value 

is less than 0.05 (5% significance level) (Table 8). This indicates the panel variables are cointegrated. 

In other word, there is evidence of a long run relationship between co2 emissions and the explanatory 

variables in IGAD countries. 
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Table 8: Results of Im-Pesaran-Shin unit root test 

 Statistics p-value Fixed-N exact critical value 

1%                5%                  10% 

t-bar 

t-tilde-bar 

z-t-tilde-bar 

-2.9110 

-2.3702 

-2.7855 

 

 

0.0027 

-3.090         -2.800             -2.650 

4. Conclusion and Recommendations 
This paper examines the potential impact of structural transformation on environmental sustainability 

in IGAD countries. Developing countries, including IGAD members, are determined to pursue 

structural transformation in order to ensure poverty reduction and inclusive growth. Structural 

transformation of the economy from low-productivity agriculture to high-productivity 

industrialisation is seen as a requisite to achieve sustainable economic growth, job creation and 

poverty reduction. However, there are concerns on the environmental impact of industrialisation, 

especially within the context of carbon emission and climate change. Thus, this paper reviews the 

environmental performance of IGAD countries and investigates the relationship between industrial 

value added as a percentage of GDP and carbon emission in Sudan, Ethiopia, Uganda, Kenya and 

Djibouti using the Kaya Identity framework and panel data models. In addition, it analyses the impact 

of GDP per capita, population, energy intensity and carbon intensity on carbon emission in IGAD 

countries. 

 

The review of the EPI data reveals that IGAD countries are making progress in terms of 

environmental sustainability but at different pace. It was also noted that despite the improvement in 

environmental performance in the region, the countries‘ environmental performance score is still very 

low compared to most developing countries in the world. Furthermore, while majority of the countries 

made significant progress in other areas of environmental sustainability, though at a varying pace, 

water resources and sanitation still poses severe challenges to the region. Also, the individual 

countries exhibit different environmental problems at different time. Thus, policy attention should 

consider the heterogeneity and degree of the environmental problems in each country.  

 

From the result of the econometric analysis study, there is evidence that industrialisation results in 

reduction in emission when other factors are not considered. This could be due to the fact that the 

emission that could have resulted from industrialisation is offset by emission reduction in 

environmental-harmful agricultural practice, and understandably that IGAD countries are agrarian 

economies. However, when other factors such as economic development, population growth and 

energy structure are considered, industrialisation significantly leads to increase in carbon emission. 

Therefore, in the case of IGAD countries, industrialisation will result in increase in emission and by 

extension environmental degradation.  

 

Population growth and GDP per capita are associated with increase in CO2 emission due to their 

impacts on consumption and demand. Increase in GDP per capita which indicates improvement in 

standard of living result in increase in CO2 emission. However, the impact of GDP per capita is small 

and population is insignificant. This is attributable to the high poverty level and income inequality in 

the region. Thus, population growth and GDP per capita may not have translated to increased demand 

and consumption especially from the poor. The high inequality level indicates that a large portion of 

the economic growth of these countries is enjoyed by the already-rich, and hence no significant 
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change in consumption. Energy intensity is positively related with CO2 emission. This indicates that 

high energy intensity - the level of energy consumption used to produce a given level of output - 

increases CO2 emission. Thus, improvement in energy efficiency has inhibitive effect on CO2 

emission. Carbon intensity has a positive large impact on CO2 emission. The carbon intensity of 

energy supply sources influences the level of emissions. This is because of the dominance of 

emission-intensive fossil fuel in the energy structure of the countries under review. From the result of 

this paper, it is clear that structural transformation will increase CO2 emission in IGAD countries. 

Thus, pragmatic policies should be initiated to ensure both structural transformation and 

environmental sustainability in the region. 

 

Based on the result and findings of the study, some policy recommendations are proposed. There 

should be initiatives to promote industrialisation in IGAD countries since this is a desirable factor in 

the quest for pro-poor growth and inclusive development. This would reduce the dependency of these 

countries on primary products and natural resources as well as the environmental problems associated 

with it. It would also help to create jobs, reduce poverty, engender sustainable growth and facilitate 

the transition of labour from agriculture to industries. However, industrialisation with little carbon 

emission footprint could be achieved through initiatives to promote decarbonisation in industries, 

adoption of modern equipment and machineries, and encouragement of industrial energy efficiencies. 

From the experience of China, government could facilitate public infrastructural development, 

financial support, and research and development in a bid to encourage industries to adopt 

decarbonisation. These would enhance industrial development and environmental-friendly industrial 

practices. 

 

Policy makers need to address population growth in order to reduce CO2 emission. Population growth 

increase demand and consumption of energy-intensive goods and services like electricity, transport, 

and energy-related appliances. However, due to the inherent difficulties in controlling population 

growth in sub-Saharan Africa because of cultural and religious reasons, focus should be on alternative 

measures. One of such alternative measures is the development of effective and efficient low-carbon 

infrastructural development to de-link population growth and CO2 emission per capita. There should 

be efforts to enlighten and imbibe energy efficient behaviours in the population through appropriate 

market and regulation mechanisms. 

 

There is also need to promote efforts to ensure that GDP growth is inclusive and pro-poor. This has 

the tendency to increase standard of living which is a desirable goal. It should however be 

complemented with development of environmental-friendly infrastructure development and 

inculcation of environmental awareness and energy efficient attitude in the population. Policies such 

as designation of products based on their energy efficiency would also be helpful in this regard. 

 

Fossil fuel still dominates the energy landscape in IGAD countries. Thus, emphasis should be placed 

on restructuring the energy mix to encourage adoption and consumption of clean energy. Furthermore, 

industries should be encouraged to be energy efficient and adopt environmental protection practices. 

This will increase output with less than proportionate increase in energy consumption. This will also 

have significant impact on the carbon emission level associated with energy use. Electricity sector 

reforms will also play an important role in this regard. Improved access to electricity at market price 

is likely to induce both industries and consumers to be energy efficient. Thus, government may 

consider eliminating subsidies that do not allow energy prices to reflect scarcity and environmental 

externalities. Finally, aside from CO2 emission, policy makers and development experts in the region 
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should also focus on other aspects of environmental sustainability, particularly water resources and 

sanitation. 

 

There is an increasing awareness of the need to study and address environmental problems in 

developing countries. As a result, there is a growing literature on the link between industrialisation, 

energy consumption, economic growth and CO2 emissions. The current study is an attempt towards 

exploring the impact of industrialisation on CO2 emission in 5 IGAD countries. Due to data 

availability issues, this study uses CO2 emissions to proxy environmental sustainability, and this do 

not capture environmental degradation related to water, forests, ecosystem, sanitation and other 

environmental phenomenon. Thus, further studies should be geared towards using more encompassing 

proxies such as annual change in temperature/precipitation and environmental performance index. 

Furthermore, the impact of the structure of the industrial sector on the environment should also be 

given research priority. These limitations should be addressed in future studies. 
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Abstract 

We analyzed whether Tanzanian rural households engaged in internal migration as a response to 

weather-related shocks. We hypothesized that, when exposed to temperature and precipitation 

shock, and a consecutive crop yield reduction, rural households use migration as a risk-

management strategy. Our findings showed that for an average household, 1% reduction in 

agricultural income induced by weather shock increased the probability of migration by 6 

percentage points on average within the following year. However, this effect was significant only 

for the third quartile of wealth distribution, suggesting that the choice of migration as coping 

strategy was highly dependent on initial resource endowment. What was more, the proposed 

mechanism applied to households whose income was highly dependent on agriculture, compared 

to households that had more diversified livelihoods.  

 

JEL classification: O13, Q54, R23 

Keywords: Adaptation, Agricultural productivity, Climate variability, Migration, Risk 

1. Introduction  
There is substantial evidence that climate has been changing in recent decades, both in terms of its 

means and extremes, and this trend will not only persist, but will also intensify in near future (IPCC, 

2007). According to recent estimates, this unprecedented climate variability will first occur in the 

tropics and among low-income countries, where the projected mean climate may continuously move 

outside the bounds of historical variability already in 2034, about 17 years earlier than the global 

average (Mora et al., 2013). Through their implications for agricultural production, these changes will 

exert additional pressure on populations in developing countries, both because majority of the poor 

rely on rain-fed agriculture and  because the share of food in their budget may amount to two-thirds 

(Cranfield at al., 2003). Therefore, climate change and climate variability should be perceived as an 

important source of risk for rural households in developing countries. 

 

The link between climate and agricultural productivity has been thoroughly analyzed. Despite 

calibration caveats or data limitations, both Crop Growth Simulation Models and statistical studies 

reveal that whereas some yield gains are possible under global warming in temperate regions, the 

lowest income countries will experience the sharpest losses (Deryng et al., 2011). In particular, 

cereals, the staple food in most of developing world, show the greatest potential to be adversely 

affected by climate change (Schlenker and Roberts, 2008). Schlenker and Lobell (2010), indicate that 

yields will decline by about 10% by 2050 in nearly all countries in Sub-Saharan Africa. Schlenker and 

Roberts (2008) identified a threshold at 30   C for maize, after which additional increments to 
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temperature result in sharp reduction in yields. This type of non-linearity can therefore have important 

consequences should the climate change lead to an increase in the intensity and frequency of extreme 

heat events (Easterling et al., 2000). 

 

The implications of climate anomalies may have a much broader range than just distortions of plant 

phenology. Other consequences include spread of crop pests and livestock diseases,  reduction in 

pastures (Swai et al., 2012), land degradation and soil erosion (Morton, 2007), spread of human 

diseases such as malaria, cholera and typhoid (Kudamatsu et al., 2012) or conflict over water and 

other environmental resources (Harari and LaFerrara, 2012). In this study, however, our aim is to 

analyze the direct impact of changing weather conditions on rural households whose livelihood 

depend on farm activities. Therefore, we focus our attention on weather variability as a risk factor in 

agriculture. In particular, we investigate the extent to which rural households engage in internal 

migration to ensure against agricultural risk due to weather-related shocks. 

 

The literature suggests a range of mechanisms that households living in risky environments have 

developed to shield their consumption from risk, including income smoothing, self-insurance, and 

social insurance arrangements, particularly important in the absence of formal insurance or credit 

markets. Much emphasis has been put on households depleting their productive assets (Kazianga and 

Udry, 2004; Fafchamps, Udry and Czukas, 1998), making low-risk, low-return investment 

(Rosenzweig and Binswanger, 1993), diversifying their income sources (Dercon, 1996) or 

diversifying landholdings into various spatially separated plots and into various crops (Townsend, 

1994). Even though these strategies prove efficient to some extent, they do not lead to a level of 

consumption smoothing required by the permanent income hypothesis or to Pareto efficient allocation 

of risk within local communities (Kazianga and Udry, 2004).  

 

Indeed, the effectiveness of these risk-bearing institutions is hindered by the fact that weather risk is 

spatially covariant. This applies in particular to formal and informal credit which, even though useful 

in case of idiosyncratic risk, turns out ineffective when the whole village experiences the same 

climatic stress (Rosenzweig and Stark, 1989). Similarly, the limited use of livestock as a buffer stock 

may be partly explained by the price dynamics at play when a non-idiosyncratic shock, such as 

drought, affects the whole region.  

 

In this context, we hypothesize that households exposed to increased weather risk may consider 

migration as spatial diversification of income. Since inter-household family transfers are an important 

source of income insurance in low-income countries, a household, as long as it can afford the cost of 

migration, may decide to relocate one or more of its members within a country in order to reduce the 

correlation between origin and destination income shocks, adjusting the distance travelled by migrants 

accordingly (Rosenzweig and Stark, 1989). Therefore, a better understanding of the effectiveness and 

limitations of migration as a risk management strategy may inform us about households‘ ability to 

adapt to weather-related risk, and, potentially, inform the design of policy in the context of increasing 

climatic stress on the smallholder farmers in developing countries. 

 

A growing literature has investigated the use of migration as a response to climate change or climate 

variability. Starting with Rosenzweig and Stark‘s (1989) seminal paper on India, some evidence of 

environmentally induced migration has been found for low income countries, for example Burkina 

Faso (Henry et al., 2004), Ethiopia (Ezra and Kiros, 2001; Meze-Hausken, 2004), Mali (Findley, 

1994)), but also for high income countries, for example the US, both in historical (McLeman and 

Smit, 2006) and modern perspective (Feng et al., 2012). Even though the prevailing strand of 
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literature focuses on internal migration, international migration flows have also been modeled as a 

response to climatic stress (Munshi, 2003; Halliday, 2006; Feng et al., 2010; Marchiori et al., 2012).  

 

However, the environmentally induced migration is a highly contextual phenomenon, depending on 

particular agro-ecological conditions or cultural norms, as in case of female migration (Curran and 

Rivero-Fuentes, 2003), and therefore different studies produce different, sometimes conflicting, 

results. For example, a study on Ecuador emphasizes the importance of international migration as a 

response to agricultural shocks (Gray and Bilsborrow, 2010), whereas Findley (1994) and Henry et al. 

(2004) suggest that in West Africa, migrants choose short-distance destinations. Both papers show 

that mobility takes place primarily within rural zones. On the other hand, Marchiori et al. (2012) 

propose a model where environmental factors lead to international migration through urbanization. 

Other inconsistencies occur with respect to the role of female migration (Findley, 1994; Gray and 

Mueller, 2011), or the impact of natural disasters versus slow-onset climatic changes (Halliday, 2006; 

Gray et al., 2009; Gray and Mueller, 2012). The most striking is the example of Mexico in which case 

two papers on migration to the US found a positive relationship between climate change, crop yields, 

and migration (Munshi, 2003; Feng et al., 2010), whereas an alternative analysis suggests the reverse 

relationship, showing that Mexican migration to the US decreases as rainfall declines (Kniveton et al., 

2008). Therefore, the hybrid narrative of environmental migration requires further investigation. 

 

What is more, a closer examination of the literature suggests that important data issues may be at 

stake. First, an important number of studies are based on household surveys covering a very limited 

number of individuals, households, and communities, which restrains the diversity of observed 

climatic conditions. Second, climatic data itself has not always been available nor reliable, and covers 

a limited time span in case of majority of developing countries, forcing researchers to base their 

estimations on a merely a decade of observations, or on a highly extrapolated data. Finally, a lot of 

studies use rainfall data only, while temperature might be much more detrimental to agriculture 

according to recent research (Ahmed et al., 2011). Therefore, despite the substantial progress in the 

field of environmental migration, there is still no clear-cut answer with respect to how this process 

really works.  

 

In this paper, we attempt to address these challenges in a number of ways. Our contribution to the 

existing literature is threefold. First of all, we base our estimations on high-quality household survey 

data on Tanzania, covering a large and representative sample of households from the whole country 

(more than 12,000 individuals). We merge these data with a high-resolution
121

 climate data from 

Climatic Research Unit of the University of East Anglia (Harris et al., 2013), which enables us to test 

both temperature and rainfall as our main explanatory variables. Secondly, we take advantage of the 

Tanzanian setting‘s diversity, spanning from semi-arid to humid areas which allows us to discriminate 

between migration behavior of households exposed to different weather conditions. Finally, not only 

do we examine whether there is any impact of climate on migration, but we also propose a mechanism 

through which adverse weather conditions induce human mobility. Specifically, we show how 

weather variability, by reducing agricultural output, prompts households to send their members away 

in order to secure income sources. Our results suggest that a 1% reduction in agricultural income 

induced by weather shock increases the probability of migration by 10 percentage points on average. 

2. Background  

                                                           
121 0.5x0.5 degree  
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Tanzania appears to be a pertinent case study for the analysis of the link between climate variability, 

agricultural yields and human mobility. In a recent dataset prepared by the Center for Global 

Development (Wheeler, 2011), the country has been ranked 20
th
 in the world in terms of the extreme 

weather vulnerability.
122

 Indeed, Tanzania registered two important drought events in the last decade, 

leading to severe losses in some regions. At the same time, other parts of the country are subject to 

recurrent flooding. Therefore, the aggregate indices hide important heterogeneity in terms of both 

current agro – climatic conditions
123

, but also future predictions of climate change impacts. 

 

An empirical analysis of rainfall and temperature suggests a trend of decreasing rainfall between 1922 

and 2007, whereas temperature mean and extremes increased by 1.9 and 0.2   C respectively over that 

period (Mary and Majule, 2009). Several future projections using General Circulation Models indicate 

that the interior of the country will experience a 20% decrease in rainfall in June – August season, 

shortening the rainy season and increasing the risk of drought, whereas precipitations are expected to 

increase by up to 50% in eastern Tanzania and the Lake Victoria region (Hulme et al., 2001). 

Temperatures are projected to increase by up to 2.2   C by 2100 (Agrawala et al., 2003). Climate 

change should therefore be considered as an important challenge which Tanzanian households will be 

about to face in the near future. Even in the short run, they have already been exposed to the altered 

weather patterns: erratic and poorly distributed rainfall, shorter and hotter growing season, and 

unpredictable start and end of rainy season, with detrimental consequences for agricultural 

productivity (Kijazi et al., 2012; Kashaigilli et al., 2014).  

 

Tanzania, like many Sub – Saharan countries, seems to be particularly vulnerable to increased 

weather variability because of the role that agriculture plays in the economy and livelihoods: it 

accounts for about half of gross production, and employs about 80 % of the labor force (Thurlow and 

Wobst, 2003). Agriculture in Tanzania is primarily rain-fed, with only 2 % of arable land having 

irrigation facilities (FAO, 2009), making yields depend on weather realization. In a recent study, 

Rowhani et al. (2011) predict that by 2050, the projected seasonal temperature increases by 2   C in 

Tanzania will reduce average maize, sorghum, and rice yields by 13%, 8.8%, and 7.6% respectively. 

Ahmed et al. (2011), using GCE model, predict that this decrease in crop yields will have a spillover 

effect on other sectors, and especially on food prices, leading to an increase in poverty headcount.  

3. Data 
We base our analysis on a high quality household survey data. We use the Tanzania National Panel 

Survey (TZNPS) collected by the National Bureau of Tanzania as part of nationally representative 

living standard survey (WB‘s LSMS-ISA). The extensive focus of the survey on agriculture offers a 

wealth of data. TZNPS include a range of data on 16,709 individuals from 3,265 households. 

However, since we analyze only households involved in agricultural activities, we end up with a 

sample of 1889 households for which we have full data. The first 2008/2009 wave serves as the 

baseline from which we take pre – migration household characteristics and agricultural production 

data. Therefore, it should be noted that our analysis is conducted at the cross – sectional level.  

 

However, since there is no explicit question on migration in the dataset, while at the same time 

individuals from the first wave were followed in 2010/ 2011, with very low attrition level (93% of 

                                                           
122 http://www.cgdev.org/page/mapping-impacts-climate-change [15.10.2014] 
123 The diversity of agroecological zones in Tanzania ranges from arid or semiarid zones, sub-humid 
highlands, plateaux, to alluvial plains and coastal zones (DePauw, 1984) 

http://www.cgdev.org/page/mapping-impacts-climate-change
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individual or 97% of households were tracked), we use the second wave survey in order to identify 

migrants. For the purpose of our study, we define migrant as any individual who permanently moved 

out of the village between the two waves of survey. To avoid capturing the changes in administrative 

boundaries resulting from the reform that took place between both waves rather than actual change of 

location, we identify migrants based on the GPS coordinates of individuals‘ place of residence and not 

administrative data. On the other hand, we do not lay down conditions on migrant‘s age. In fact, 

statistics derived from the 2006 Integrated Labor Force Survey suggest that 32% of children aged 5 – 

17 years were employed in economic activities; and nearly half of children were involved in 

household tasks. Therefore, we do not exclude children from the sample of migrants. However, as a 

robustness check we conduct our analysis only for working – age adults, and we obtain similar results. 

 

Since in our analysis we adopt the New Economics of Migration approach (Stark and Levhari, 1982; 

Lucas and Stark, 1985; Stark and Bloom, 1985; Katz and Stark, 1986) where migration is a collective 

and not an individual decision, the unit of observation is a household, and the dependent variable is a 

dummy variable for household which sent at least one migrant between the two waves. TZNPS 

provides a range of household characteristics which we use in our estimations (table 1): household 

size, highest level of education in the household, physical assets, total livestock units
124

, and also a 

detailed data on crop production we use in agricultural income equation: land area in ha, soil quality, 

elevation, slope. We use the data on distance to major road, or the distance to the district capital as a 

proxy of connectedness or cost of migration. The data on 2008/2009 income (total income and 

agricultural income) or value of crop production (all aggregates in Tanzanian shillings) come from the 

FAO Rural Income Generating Activities database. These data were computed for the TZNPS 

households. On average, agricultural activities combined (crop, livestock, and agricultural wage labor) 

amount to 70% of total income in our sample (Covarrubias et al., 2012). Importantly, TZNPS is a 

nationally representative survey that covers the entire country and thus represents all types of agro-

ecological conditions.  

 

Since the TZNPS provides the GPS coordinates of the sample households
125

, we were able to match 

the household survey with the climatic data aggregated at the village level. The climate data came 

from a high-resolution (0.5x0.5 degree) gridded dataset by the Climate Research Unit of the 

University of East Anglia (Harris et al., 2013). In this analysis, we focused on slow-onset climate 

changes rather than natural disasters. We tested different available measures, but in principle our 

estimations were based on monthly mean temperature and precipitation data. Our preferred climatic 

variable was temperature and precipitation shock in 2008, one year prior to migration decision. We 

defined shock as a number of standard deviations above / below the 15 – year trend computed with 

Helsel Hirsch harmonic regression. We applied this measure to seasonal data since on the premise of 

plant phenology it is more relevant for estimating the impact of climate variability on crop yields than 

annual data. Since Tanzania is characterised by both unimodal and bimodal rainfall patterns, we 

averaged seasonal patterns for both regimes, and following Ahmed et al. (2011) we took the data for 

January – June growing season. For the sake of consistency, we also checked the results using the data 

for long masika season (March – May), more pertinent for bimodal rainfall.  

 

                                                           
124 Based on conversion factors from Chilonda and Otte (2006) 
125 For confidentiality reason, these are the averages of household GPS coordinates in each enumeration 
area, to which a random offset within a specified range has been applied. Spatial queries using medium or 
low resolution datasets should be minimally affected by the offsets. 
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At least 13% of households sent at least one migrant between the two waves. Even though this figure 

may seem to be low, and indeed, both quantitative and qualitative studies have documented some 

reluctance towards migration in Tanzania (Dercon et al., 2004; Majule et al., 2011), note that in our 

study, this is a flow measure, i.e. the proportion of households that sent at least one member away 

between 2008/2009 and 2010/2011. In particular, if we take into account that TZNPS is a 

representative survey for the whole country, it would suggest that almost 3 million people moved in 

Tanzania just within one year.  

 

 
 

Migration appears to be mainly a female phenomenon, since about 60% of migrants were female. 

Contrary to expectations, only 15% of female moves were related to marriage. Besides, as suggested 

by Rosenzweig and Stark (1989), environmental factors may play a role also in marriage migration 

decision. Rural – urban migration and, particularly, migration out-of-agriculture, constituted a small 

proportion of moves (23% and 13% of migrants respectively), in line with findings by Findley (1994) 

and Henry (2004). In our dataset, we observed internal migration only. This is consistent with the 

migration patterns observed in a  different household survey conducted in the Kagera region of 

Tanzania (Kagera Health and Development Survey) which shows that only 9 out of 6,000 individuals 

tracked moved out of the country over the 10 – year period. This confirms that migration is indeed an 

internal phenomenon in Tanzania.  

 

Some important differences could be observed between households with and without migrants (table 

2). In particular, households with migrants experienced a more pronounced precipitations shock in 

2008. They are wealthier, both in terms of current income (total income, but also agricultural and off-

farm income) and assets, proxied by the total livestock units, which not only is a wealth indicator, but 

also constitutes an important productive asset in Sub – Saharan Africa. Similarly, households who 

sent migrants were less financially constrained, since they had better access to credit and were more 

involved in informal assistance groups (eg SACCOs), even though these differences are not 

Variable Definition Mean Std. Dev.

migration migr Migration, dummy (1=hh with at least one migrant) 0.130 0.337

migrf Migration, dummy (1=hh with at least one female migrant) 0.100 0.299

tmp2008 Mean temperature in 2008 rainy season, degree C 23.495 2.420

tmpshock Temperature shock in 2008 rainy season, no of sd over 15 year mean 0.798 0.440

pre2008 Mean precipitation in 2008 rainy season, mm 117.145 29.662

preshock Precipitation shock in 2008 rainy season, no of sd over 15 year mean 0.474 0.342

totincome Total income (Mln TZ shillings) 0.968 1.508

cropinc Crop income (Mln TZ shillings) 0.224 0.299

hhsize Household size 5.381 2.907

femhead Female head, dummy (1=female) 0.236 0.424

educhigh Highest education level (years) 6.258 3.334

credit Acces to credit 0.059 0.236

saccos SACCOS membership 0.050 0.218

distroad Distance to road (km) 21.618 23.717

distdistrict Distance to district capital (km) 32.145 43.685

migrexp Previous migration experience in hh 0.437 0.496

totarea Total area owned (ha) 5.759 17.382

TLU_cattle Total livestock unit: cattle 1.540 4.859

TLU_total Total livestock unit: all 1.885 5.204

fhh Farm specializer, dummy 0.511 0.500

fshh Subsistence agriculture, dummy 0.401 0.490

divhh Income diversification, dummy 0.327 0.469

N = 1889

Table 1 . Variable definitions and statistic s

climate

income

hh 

characteristics
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statistically significant. Also, the percentage of households involved in subsistence farming was 

smaller among migrant – sending ones. These differences may suggest that migration is costly, and 

that poor households cannot afford it. Finally, households that sent their members away differed 

significantly along the lines of traditional migration drives: they were bigger in size, had lower 

dependency ratio, better educated, and had more migration experience. 

 

 

4. Estimation and Results  
Our specification is motivated by the literature on the New Economics of Migration (Stark and 

Levhari, 1982; Lucas and Stark, 1985; Stark and Bloom, 1985; Katz and Stark, 1986). A central tenet 

of this approach is that families evolve economic strategies not only to maximize household earnings, 

as in the Harris Todaro model, but also to minimize risk. In our model, the principal source of risk is 

weather (temperature and precipitation) variability. However, weather variability does not impact 

migration decision directly, for example through its amenity value or through household‘s preferences 

for a given climatic setting; this is why climate variables do not appear directly in the migration 

equation. Instead, we propose that climate affects household members‘ mobility through its impact on 

agricultural yields, i.e. temperature or precipitation shock decrease yields and as a consequence 

decrease household‘s income, which in turn prompts household to send their members away. 

Therefore, we apply an IV probit model, where equation 1 estimates the determinants of the 

household i in a village j sending at least one migrant M between 2008 and 2010: 

 

     (               )                                               

hh without migrants hh with migrants difference

tmpshock 0.806 0.750 0.056

preshock 0.465 0.537 -0.072** 

totincome (Mln) 0.928 1.236 -0.308** 

cropinc (Mln) 0.218 0.259 -0.405*  

offinc (Mln) 0.510 0.775 -0.265** 

hhsize 5.262 6.179 -0.917***

femhead 0.231 0.264 -0.033

educhigh 6.128 7.126 -0.998***

credit 0.057 0.073 -0.016

saccos 0.047 0.069 -0.022

distroad 21.610 21.690 -0.082

distdistrict 32.500 29.890 2.614

migrexp 0.421 0.545 -0.124***

totarea 1.387 2.559 -1.172***

TLU_total 1.735 2.884 -1.149** 

TLU_cattle 5.736 5.909 -0.172***

fhh 0.517 0.472 0.0452

fshh 0.412 0.325 0.087** 

divhh 0.324 0.350 -0.026

N = 1889                

* significant at 10% level ** significant at 5% level *** significant at 1% level

Table 2 . Characteristic s of households with migrants

income

hh characteristics

climate
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Where          is the logarithm of crop production one year prior to migration decision, and the 

vector X refers to pre-migration household characteristics at the baseline (2008/2009), such as 

household size, gender of household head, the highest level of education, livestock assets, and land 

holdings. We include these variables to reflect initial endowments that influence the decision to send 

migrants and are uncorrelated with climate fluctuations.     denotes cost of migration, proxied by the 

distance from the village to a main road, or to a district capital. In order to account for the main 

mechanism in our model, but also to take into account the endogeneity in eq. (1), we instrument crop 

production with temperature and precipitation shock and other determinants of crop production as in 

eq. (2):  

          (                       )                              

 

Where household‘s agricultural income is determined as a function of climatic shock in a village j, 

and as a function of household i‘s number of laborers    , land units    , livestock units     , and soil 

type    . 

First, we estimate the impact of climatic shock on crop production in order to confirm the feasibility 

of the IV probit model. We draw on previous studies that use climate variability (Fafchamps et al., 

1993; Rose, 2001; Rosenzweig and Stark, 1989; Rowhani et al., 2011). The results in Table 3 suggest 

that a one standard deviation temperature shock decreases crop production by 27%, and this result is 

highly significant in statistical terms. On the other hand, the precipitation shock tested alone turns out 

insignificant. This may result from two issues. First of all, as explained by Rowhani et al. (2011), the 

CRU dataset overestimates rainfall in comparison to data obtained from meteorological stations by the 

Tanzanian Meteorological Agency, while temperature measures seem much more consistent. Also, 

rainfall patterns show much greater spatial heterogeneity than temperature, and such heterogeneity is 

not fully captured by the extrapolated data. Second, recent studies suggest that temperature variability 

may be much more detrimental for plant growth than precipitations (Schlenker, Hanneman, and 

Fischer, 2006). 

 
 

On the other hand, when tested together, both temperature and precipitation shocks appear to be 

highly significant in statistical as well as in economic terms. This may suggest that some important 

interdependencies exist between the two types of shocks. Indeed, it seems that the effectiveness of 

rainfall depends on temperature, for example through evapotranspiration or the capacity of soil to 

OLS OLS OLS cluster moulton

(1) (2) (3) (4) (5)

totcropprod_lg   

hhlabor 0.104*** 0.110*** 0.111*** 0.111*** 0.111***

-5.94 -6.24 -6.31 -5.21 -5.88

totarea 0.00554*** 0.00579*** 0.00561*** 0.00561 0.00561* 

-3.47 -3.61 -3.53 -1.65 -3.15

TLU_cattle 0.0231*** 0.0284*** 0.0238*** 0.0238*** 0.0238***

-3.94 -4.88 -4.05 -4.04 -3.82

slope 0.0288*** 0.0281*** 0.0255*** 0.0255*** 0.0255***

-6.27 -6 -5.44 -3.83 -3.82

tmp_shock -0.276***                -0.418*** -0.418*** -0.418***

(-4.39)                (-5.48) (-3.66) (-3.63)   

pre_shock -0.0378 -0.340*** -0.340** -0.340**  

(-0.46)   (-3.43) (-2.27) (-2.27)   

_cons 12.37*** 12.14*** 12.65*** 12.65*** 12.65***

-154.68 -177.08 -111.72 -77.37 -73.38

N 1889 1889 1889 1889 1889

* signif icant at 10% level ** signif icant at 5% level *** signif icant at 1% level

t statistics in parentheses

Table 3. Crop production regression
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retain water (Vicente – Serrano et al., 2011). In order to account for the fact that climatic data we used 

is aggregated at the village level, while our estimation was done at the household level, we tested 

these results by correcting standard errors with cluster and Moulton correction options, but the 

estimates remained highly significant. Therefore, in our preferred specification, we used both 

temperature and precipitation shocks as main explanatory variables. 

 

Table 4 shows our main results in terms of the average marginal effects
126

. These findings confirm 

that weather shocks do have an impact on migration decisions within agricultural households. For the 

average household, a 1% decrease in crop production induced by a climatic shock increases the 

probability of migration by 6 percentage points within the following year. Interestingly, columns (2) 

and (3) suggest that this effect is more important for female migration. Indeed, despite popular 

misconceptions, it has been documented that the dominance of male migration has been eroded 

starting from the 60s in developing countries, including African countries (Mwageni 1991). What is 

more, the underlying causes of female migration do not differ substantially from those of male 

migration (Mbonile and Lihawa, 1996). 

 
 

The estimates in Table 4 also confirm the importance of traditional migration drivers: bigger and 

better educated households, but also those households with previous migration experience were more 

prone to send their members away. The number of livestock units was an important determinant of 

migration, too. In particular, cattle is considered to be a wealth indicator in Tanzanian culture, 

therefore, these results suggest that the probability of migration may be conditional on initial wealth. 

 

In table 5, we explored the role of initial endowments in migration decision more in detail. We 

constructed an asset – based wealth index by applying Kolenikov and Angeles (2004) polychoric 

principal component analysis and conducted our estimations for each wealth quartile separately. The 

results in columns (1) to (4) show an interesting pattern: weather-induced crop output shock was an 

                                                           
126 Results in all tables from now on display the average marginal effects.  First-stage regressions are 
omitted. 

(1) (2) (3)

migration female 

migration

male 

migration

totcropprod_lg -0.0633* -0.0719** -0.0177

(0.0333) (0.0342) (0.0265)

hhlabor 0.0334*** 0.0270*** 0.0143***

(0.00566) (0.00564) (0.00534)

educhigh 0.00594** 0.00290 0.00422**

(0.00253) (0.00237) (0.00191)

1.femhead 0.0418* 0.0344* 0.00565

(0.0221) (0.0205) (0.0152)

TLU_cattle 0.00391** 0.00344** 0.00105

(0.00163) (0.00158) (0.00128)

migrexp 0.0454*** 0.0622*** 0.0110

(0.0156) (0.0147) (0.0117)

Observations 1,889 1,889 1,889

Table 4. Migration: IV probit

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Results presented in terms of average marginal effects
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important predictor of migration probability only for households in the third wealth quartile, whereas 

it was insignificant for the poorest and the richest households. Indeed, we may expect that the poorest 

households cannot afford migration cost, while the richest ones may prefer and also afford in-situ 

adaptation strategies, such as irrigation or drought – resistant crops. 

  

Finally, in order to test the validity of the agricultural productivity mechanism in our model, we 

estimated eq. (1) separately for household specialized in agriculture (which we defined as those 

households which derive at least 70% of their income from agriculture), and diversified households. 

The results in Table 6 confirmed our expectations: weather-induced negative crop output shock 

increased the probability of migration only for households dependent on agriculture, which were 

highly vulnerable to temperature and weather variability, but did not show any effect on diversified 

households. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) (2) (3) (4)

1st quartile 2nd quartile 3rd quartile 4th quartile

migr

totcropprod_lg 0.101 -0.0796 -0.0808** 0.0489

(0.121) (0.0530) (0.0408) (0.0462)

hhlabor 0.0125 0.0338*** 0.0451*** 0.0181*

(0.0264) (0.00901) (0.0110) (0.0102)

educhigh 0.00337 0.00293 0.00476 0.0208***

(0.00623) (0.00595) (0.00561) (0.00633)

1.femhead 0.0590 -0.00378 0.0257 0.144**

(0.0375) (0.0406) (0.0404) (0.0601)

TLU_cattle 0.00228 0.00587 0.000715 0.00387

(0.00303) (0.00378) (0.00243) (0.00360)

migrexp -0.0114 0.0745** 0.0255 0.0843**

(0.0485) (0.0304) (0.0294) (0.0371)

Observations 471 515 489 414

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Wealth: asset-based index, polychoric PCA

Table 5. Migration by wealth quartiles

Results presented in terms of average marginal effects

(1) (2)

Farm specializers Diversified

migr

totcropprod_lg -0.0969* -0.0232

(0.0506) (0.0448)

hhlabor 0.0415*** 0.0250***

(0.00829) (0.00818)

educhigh 0.00354 0.00993***

(0.00372) (0.00364)

1.femhead 0.0368 0.0692**

(0.0290) (0.0331)

TLU_cattle 0.00377** 0.000975

(0.00167) (0.00323)

migrexp 0.0479** 0.0465**

(0.0223) (0.0227)

Observations 965 924

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Farm specializers: at least 70% of income derived from agriculture

Table 6. Farm specializers

Results presented in terms of average marginal effects
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5. Robustness 
As a robustness check, we employed a set of estimations using alternative measures of main 

explanatory variable. Indeed, since weather processes are a complex phenomenon, we may expect that 

our results will be sensitive to different definitions of climate shock. Therefore, we redefined our 

seasonal variables in three ways. First, we computed the temperature and precipitation shock over a 

longer 50 year trend; it should be noted, however, that older climate data for Tanzania was 

extrapolated from fewer stations than more recent data, and thus averaging observations over 50 years 

could produce less precise estimates than 15 year statistic. Second, in order to account for long – term 

weather deviation, we defined the shock as a number of standard deviations below / above the 

temperature and precipitations 15 – year mean. Third, we put more emphasis on bimodal rainfall 

patterns and thus we computed the shock for the long masika rain season (March to May). Finally, 

instead of using punctual temperature and precipitation variables separately, we tested Standarized 

Precipitation Evapotranspiration Index (SPEI)
127

 by Vicente – Serrano et al. (2010), a multiscalar 

drought index which offers an important improvement over traditional drought indexes, like Palmer 

Drought Severity Index or Standardized Precipitation Index, and by incorporating temperature and 

potential evapotranspiration data reflects much better the complexity of conditions necessary for plant 

growth.  

 

 
 

The results, presented in Table 7, confirm our main findings. The crop output instrumented with all 

the above mentioned weather shocks remained highly significant. It should be noted, however, that 

the marginal effect of crop production shock increased significantly when we used SPEI, which 

suggests that in the process of weather realization, crop production and migration decision, the whole 

                                                           
127 Note that negative values indicate dry conditions. 

(1) (2) (3) (4)

50 yr avg 15 yr trend masika SPEI

migr

totcropprod_lg -0.0988** -0.106*** -0.0880*** -0.162***

(0.0405) (0.0366) (0.0339) (0.0292)

hhlabor 0.0362*** 0.0365*** 0.0355*** 0.0380***

(0.00538) (0.00516) (0.00537) (0.00512)

educhigh 0.00562** 0.00550** 0.00569** 0.00733***

(0.00259) (0.00258) (0.00256) (0.00282)

femhead 0.0303 0.0280 0.0337 -0.00200

(0.0223) (0.0218) (0.0208) (0.0231)

TLU_cattle 0.00487*** 0.00503*** 0.00460*** 0.00569***

(0.00171) (0.00165) (0.00163) (0.00152)

migrexp 0.0453*** 0.0453*** 0.0455*** 0.0335**

(0.0156) (0.0156) (0.0156) (0.0165)

Observations 1,889 1,889 1,889 1,631

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Table 7. Weather shocks

Results presented in terms of average marginal effects
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range of climatic distress may be more important than punctual temperature and precipitation shock in 

a given year. 

 

6. Conclusion  
We investigated whether Tanzanian households respond to weather risk. We tested an IV probit 

model where migration decision is determined by agricultural income instrumented with temperature 

and precipitation shocks. Our results suggested that climatic shocks have a significant negative impact 

on crop production.  As a consequence, a 1% reduction in agricultural income induced by weather 

shock increased the probability of migration by 6 percentage points for an average household within 

the following year. Interestingly, migration decision appeared to be conditional on initial endowment, 

since only households in the third quartile of wealth distribution responded to the weather shock by 

spatially diversifying their income sources. Such mechanism where climate variability affected 

household‘s migration decision through agricultural channel, was valid only for households whose 

income was highly dependent on agriculture, while the results were not significant for diversified 

livelihoods. 

 

Finally, whereas the impact of temperature shock was significant in any specification, the 

precipitation shock alone did not seem to be a significant determinant of crop production and 

consecutive human mobility. This could have resulted from data issues, but could also be in line with 

recent literature on plant phenology suggesting that temperature variability is a more important 

determinant of plant growth than precipitation. On the other hand, our results indicated that, when 

estimated together, both temperature and precipitation shocks exerted strong pressure on households 

whose livelihoods were dependent on agriculture. 
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Abstract  

Given the challenges facing agriculture resulting from climate change, building resilience is a 

priority. Seed systems are an important area for enhancing such resilience as seed security has 

direct links to food security, and resilient livelihoods in general. This study used data from a 

nationally representative sample to assess farmer perceptions of climate change, its effects on 

livelihoods and seed systems, and options for enhancing resilience of their seed systems. Drought 

or irregular rains were considered the most important climate factor affecting crop production 

and farmer seed systems. Effect of climate change on seed system was perceived in relation to the 

diminishing levels in quantity and quality of yield. The type of seed grown by farmers were mainly 

local or recycled varieties which they perceived to combine attributes of adaptability to climate, 

high yield and marketability, and these were generally supplied by the informal sector. 

Identification and promotion of crop varieties suited for different rainfall zones, and broadening 

seed production and supply of resilient varieties through farmer seed entrepreneurs are proposed 

as key actions for enhancing resilience of farmer seed systems.   

 

Key words: Drought, Resilience, Seed systems, Varieties.  

1. Study background and rationale 
Agriculture is the backbone of most African economies and the livelihood of many people. However, 

agriculture is often characterized by high variability of production outcomes, that is, by production 

risk. Unlike most other entrepreneurs, agricultural producers cannot predict with certainty the amount 

of output their production process will yield, due to external factors such as weather, pests, and 

diseases (van de Steeg et al., 2009). The effects of climate change add to the challenges facing 

agricultural producers in Africa in producing enough food for the growing population. Rapid and 

uncertain changes in temperature and rainfall pattern markedly affect food production, lead to food 

price shocks, increase the vulnerability of smallholder farmers and accentuate rural poverty (AGRA, 

2014). The length of the growing period, which is an indicator of the adequacy of moisture 

availability, temperature and soil conditions for crop growth has been projected to decrease by up to 

20% in most parts of SSA by 2050 (Thornton et al., 2011).  

 

An extensive literature has been developed on the impacts of climate change and variability on 

agriculture, with the earliest focusing primarily on the vulnerability of the sector (for example 

Kurukulasuriya and Mendelsohn, 2006). The general message is that the degree of vulnerability of the 

agricultural sector to climate variability and change is contingent on a wide range of local 

environmental and management factors: biological conditions, type of crop, extent of knowledge and 

awareness of expected changes in climate, the extent of support from government and other agencies, 

and the ability of key stakeholders to undertake the necessary remedial steps to address climate 

concerns. Livelihoods of households dependent on agriculture are particularly vulnerable to changes 
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in the mean and variability of climate and the need for adaptation is highlighted in a number of studies 

from sub Saharan Africa (for example Lobell et al., 2008).  

 

A number of options for managing climate-induced risk in agriculture have been cited in literature. 

Diversifying agriculture with crops and varieties that can perform better under various climatic 

stresses is among the most cited strategies for adapting agriculture to climate variability and change 

(Di Falco et al.,2006; Kurukulasuriya and Mendelsohn, 2006; Nzuma et al., 2010). Crop adaptation 

requires farmers to make decisions on which crops to grow that are suited to their environments. Seed 

systems play a crucial role as a basis for crop selection and hybridization, and farmer selection may 

lead to incremental on-farm crop adaptation to climate change (Westengen and Brysting, 2014). 

Developing climate resilient seed systems will serve the key basis to minimize the associated 

production risks and provide opportunities for development of sustainable seed systems, as well as 

supporting access to quality seed by farmers.  

 

However how climate change is impacting to seed sector is not well understood. Some previous 

studies have focused on seed systems during crises such as political and civil conflict, earthquakes or 

droughts (for example, McGuire and Sperling, 2013). These crises are characterized by rapid onset 

and major agricultural-linked response following such crises have typically taken the form of 

supplying seed directly to beneficiaries (McGuire and Sperling, 2013). On the other hand, stresses 

caused by climate change are gradual thus seed systems analysis and tailoring of interventions to 

actual stresses in the system is paramount.  

 

The seed system is the economic and social mechanism by which farmers‘ demands for seeds and the 

various traits they provide are met by various possible sources of supply (Lipper, 2003). Two different 

types of seed systems (i.e. formal and informal) are widely known (Almekinders and Louwaars, 

1999). The formal seed system is characterized by a clear chain of activities, usually starting with 

plant breeding and promotion of materials for formal variety release and maintenance. Regulations 

exist in this system to maintain variety identity and purity as well as guarantee physical, physiological 

and sanitary quality. Seed marketing takes place through officially recognized seed outlets, and by 

way of national agricultural research systems (Louwaars 1994, ISSD Africa, 2013). The formal seed 

system is market-oriented and characterized by a continuous varietal replacement as a mechanism of 

technology transfer and as a market strategy. Seeds of most cash and horticultural crops, particularly 

hybrids, are supplied by the formal seed system.  

 

The informal seed system on the other hand embraces most of the other ways in which farmers 

themselves produce, disseminate and procure seed. The system usually plants local varieties of seed 

kept from the previous year‘s harvest or obtained from neighbors and/or the local market. The same 

general steps take place in the informal system as in the formal but as integral parts of farmers‘ grain 

production rather than as discrete activities. Local technical knowledge and standards guide informal 

seed system performance, including the prevailing market forces. Farm saving and recycling of 

improved varieties is also common (Lunduka et al., 2012), thus the distinction between the formal and 

informal seed systems is not clear-cut with regards to varieties in each system. Some studies have 

demonstrated that recycling and hybridization between landraces and improved varieties is a 

deliberate strategy used by smallholder farmers to combine desirable traits from improved and local 

varieties (for example, Bellon et al., 2006; Westengen and Brysting, 2014). 

 

Small-scale or resource-limited farmers, who make up nearly 80 percent of farming populations in 

developing countries, rely on the informal sector for their seed needs, particularly of subsistence 
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crops. Like in most of SSA‘s agriculture, farmers in Uganda obtain up to 89% of their seed from the 

informal system (ISSD Uganda, 2014). Farmer seed will likely continue to be the main source of seed 

for subsistence crops in Uganda. Since this system is not market-oriented, seeds are usually produced 

for consumption. Some surpluses can be bartered with neighbors or sold to local grain dealers. There 

is therefore the need to introduce effective interventions aimed at ensuring that the informal sector is 

able to provide resource-limited farmers with the seed security that they require to achieve food 

security, despite the existing ecological and environmental challenges affecting agricultural 

production. 

 

This study therefore aimed to understand the perceived common drivers of climate change at local 

level, and how these factors are impacting to livelihoods and farmer seed systems. The study 

appraised farmer innovations and diversity in seed systems tailoring to perceived climate changes at 

local level. Furthermore, the study analyzed the association between different categories of varieties 

and a range of individual, social and ecological factors to better understand the key factors 

conditioning farmers‘ decision about the type of seed they use. Key result of the analysis provide 

strategic inputs for recommendations for farmer seed system to be more resilient to climate stresses 

which can serve right varieties and seed to their communities in times of change. 

2. Methodology 

2.1. Data and study area 
The study used data from Living Standards Measurement Survey (LSMS) by the World Bank for the 

descriptive analysis for the year 2011/2012. In Uganda, the survey was conducted by the Uganda 

Bureau of Statistics reaching 2,716 households on a nationally representative sample of households. 

For the purpose of accommodating the seasonality associated with the composition of and 

expenditures on consumption, the survey was conducted in two visits in order to better capture 

agricultural outcomes associated with the two cropping seasons of the country. This study used data 

for season 2012B (July-December) for 13 agricultural districts, at least one from each of the 10 

agricultural zones as defined by the Government of Uganda (GOU, 2004) (Table 1). Selection of.  

 

Table 1: Biophysical and production characteristics of the 13 study districts  

No. Production zone*  Sample 

district  

Annual mean 

temperature 

(
0
C)  

Average 12 

month total 

rainfall (mm) 

Annual 

precipitation 

(mm) 

Rainfal

l CV 

(%) 

1 North Eastern Dry 

lands 

Kitgum  241 (2.43) 

 

1105 (41.91) 1155 (60.4) 5.2 

2 North Eastern 

Savannah Grassland 

Lira  227 (2.11) 

 

1253 (6.07) 1340 (29.6) 2.2 

3 North Western 

Savannah Grasslands 

Arua  235 (8.38) 

 

1150 (18.98) 1293 

(116.6) 

9.0 

4 Para Savannahs Nebbi 236 (12.71) 

 

1104 (21.93) 1074 (71.5) 6.7 

5 Kioga Plains Pallisa  235 (2.25) 

 

1199 (14.88) 1348 (2.7) 0.2 

6 Lake Victoria 

Crescent 

Bugiri,  226 (2.13) 

 

1449 (33.64) 1370 (28.7) 2.1 

  Mukono 219 (2.29) 

 

1221 (13.80) 1334 (31.3) 2.3 

7 Western Savannah 

Grasslands 

Kibaale 224 (11.05) 

 

1186 (35.06) 1215 (97.4) 8.0 

8 Pastoral Rangelands Nakasongola  230 (2.31) 

 

983 (43.74) 1251 (38.4) 3.1 

  Masaka 212 (2.36) 

 

1114 (35.28) 1213 (31.5) 2.6 

9 South Western 

Farmlands 

Isingiro  192 (4.65) 803 (4.48) 974 (41.1) 4.2 

10 Highland Ranges -  Kabale  197 (22.25) 1129 

(150.52) 

1171(177.57

) 

15.2 

  Mbale  192 (8.51) 1237 (25.97) 1294 

(105.7) 

8.2 

*GOU (2004) 

Figures in parentheses are standard deviations 

Source: Descriptive data based on LSMS survey data 2012.  
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districts with in the zones was based on variability in priority cropping systems, availability of 

complete responses and climate data from the documented survey. LSMS survey data was supported 

by case study analysis in West Nile zone (Arua, Zombo and Nebbi districts) that targeted 90 

household surveys and 3 focus group discussions. In addition, literature review, rapid appraisal, expert 

elicitation and observations were used based on the author‘s work and experience with seed sector 

stakeholders in Uganda 

 

Data showed variations in average rainfall amounts across the study districts, with western districts 

having relatively lower rainfall amounts compared to central and northern districts (cf Table 1). 

Coefficient of variation in annual rainfall is generally small (<10%) for all districts except for Kabale 

which is at 15%. There are two well-defined rainy seasons in the south of the country (e.g., Kabale, 

Isingiro), progressively merging into one season towards the northern locations (e.g., Lira, Kitgum). 

In the western part of the country however, conditions are generally drier and the bimodal cycle more 

pronounced (USAID, 2013). This is also evidenced by the lowest annual rainfall amounts for Isingiro 

district, of the study districts. Where the season is unimodal, the rainfall amounts tend to be higher 

due to prolonged rainy season, usually stretching from April to November with peaks around May and 

September.  

 

Analysis of farming systems in the 13 districts showed that households are engaged in diversified 

cropping activities with famers growing up to 23 different crops in one season. Crop farming 

combined both annual and perennial crops usually in intercrops, though pure stands were observed 

particularly for simsim, rice, sweet potatoes and sun flower. Farm sizes were generally small, less 

than 2 acres on average. Average plot area planted for the various crops was 0.6 acres, but varied 

between crops. However, due to intercropping practices, precise land allocation to specific crops may 

not be accurate. 

 

The main food crops were cassava, maize, beans, groundnuts, Irish potatoes and rice. Cassava was the 

most frequently grown crop followed by beans, maize, banana and sweet potatoes. The frequency of 

various crops varied by location, also an indicator of crop importance in the different zones of Uganda 

(Figure 2). The importance of dry land cereals such as sorghum and millet varied across sites and 

none dominated at any site. Millet was grown in two sites – Isingiro and Arua, while sorghum was 

grown in six out of the 13 sites.  Banana food was grown at eight of the 13 sites.  

 

Results are shown along a gradient of annual rainfall, from the lowest in Isingiro to the highest in 

Bugiri (cf Table 1). There was no observed relationship between different types of crops grown by 

farmers and average rainfall in those locations. Across the districts, farmers seemed to grow the same 

crops especially the major food crops. The difference could then be explained by varieties grown in 

the respective districts. However, across the rainfall gradient, there was observed differences in crop 

diversity (number of different crops grown by farmers). There was generally more crop diversity in 

higher rainfall areas as compared to low rainfall zones. On the other hand, crop diversity showed a 

negative correlation with temperature increase. 
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Figure 2: Diversity of crops cultivated at each of the sample districts 

  

2.2. Theoretical framework 
A seed system can be analyzed from different perspectives and with different objectives. Weltzien and 

vom Brocke (2001) suggested using farmers‘ perspectives to analyze seed systems for identification 

of specific strengths and weaknesses. Weltzien and vom Brocke (2001) provide a framework for 

analyzing seed systems by focusing on their functions. These are; seed quality, appropriateness of 

variety, timeliness of seed availability, conditions under which seed is available, and capacity to 

innovate. These five functions can be analyzed based on four process-oriented components of seed 

system that overlap. These are; germplasm base, seed production and quality, seed availability and 

distribution, and information flow.  

 

Hirpa et al. (2010) modified the framework by Weltzien and vom Brocke by considering seed 

production and storage; seed quality; seed availability and distribution; and information flow as seed 

system components. In their case, the component of germplasm was considered to be addressed in the 

component of seed quality. On the other hand, Jones (2013) suggest a framework that presents three 

seed system components; type of exchange, type of seed accessed, and value of the output. The 

framework by Jones (2013) builds on sociological and political economy critiques of the primacy of 

market integration (Gibson-Graham, 2006).  
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However, farmers in many developing countries are often unable to obtain healthy viable seed of 

preferred varieties at the time and under conditions that are best for them. McGuire (2001) describe 

this in terms of the health of the seed system and whether particular systems are under stress. This 

approach uses an ecological approach, drawing parallels with ecosystems that are healthy and those 

under stress.  In this case, many seed systems are functioning imperfectly. In parallel with ecosystem 

health, Hodgkin and Jarvis (2003) identified properties of a healthy seed system as stability, 

resilience, diversity, efficiency and equity.  

 

This study employed a modified analytical framework combining sociological and ecological 

approaches. The approach assumes that decisions about the type of exchange, the type of seed and the 

value of seed being accessed by farmers are all conditioned by individual, social context and 

ecological characteristics. This is in line with McGuire and Sperling (2013) who indicate that 

resilience is not solely determined by individual household characteristics but rather emerges as a 

property of socio-ecological systems, influenced by the interplay of bio-physical features and 

institutions.  

 

The study used farmers‘ perceptions to analyze climate related stress factors and how they condition 

the functioning of their seed system components (exchange, type of seed and value of the seed). This 

helped to understanding the factors that contribute to seed systems performance and how they relate to 

ecosystem characteristics.  Furthermore, the association between different categories of genetic 

resources and a range of climate, production and income variables was analyzed.  

 

2.3. Statistical methods 
Analysis of quantitative data involved both descriptive and econometric analyses, with the 

econometric analysis involving bivariate regression analysis. Inferential statistics such as Chi square 

and correlation analysis were used to compare proportions of variables by district and along the 

rainfall and temperature gradients to understand level of significance.  

 

In order to analyze the association between various factors (individual, social and ecological) and the 

type of seed farmers use, a multinomial logistic regression was used. The dependent variable was the 

type of seed farmers use. This study considered farmers‘ use of three different types of seed – local, 

improved and recycled. Following Westengen and Brysting (2014), local varieties were defined as 

those that had a long history in the community, or land races or those that were introduced from other 

communities and their genetic descriptors are not known. Improved varieties were those released by 

research either directly to the communities or through the formal sector. Farm-saved improved 

varieties re-used on a farm in two seasons or more were classified as farmer-recycled. The dependent 

variables included a set of household socio-economic characteristics, farm characteristics, and 

ecological factors.  

 

When the dependent variable has more than two alternatives among which the decision maker has to 

choose, the appropriate econometric model would either be multinomial logit or multinomial probit 

regression model. This study employed the multinomial logit model because of its documented 

superiority and ease of computation (Greene, 2003). Multinomial logit models comprise multi-

equations which allow considerations of several discrete alternatives at the same time. The probability 

of a farmer i‘s choice of seed type j, was estimated using multinomial logit model as in equation 1 

(Greene, 2003). 
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Pij = 
 
  β 

∑  
  β  

   

 , for j = 1…3     (1) 

 

Where Pij is the probability representing the i
th
 farmer‘s chance of using seed type j, Xi represents a set 

of explanatory variables, e is the natural base of logarithms, and βj are the parameters to be estimated 

by maximum likelihood estimator (MLE). The estimated equations provide a set of probabilities for 

the j + 1 choice for a decision maker with Xi characteristics. For identification of the model, there is 

need to normalize by assuming β0 = 0. Thus the probabilities are given by (equation 2 and 3): 

 

Prob. (    
 
  

⁄   = Pij =  
 
  β 

∑  
  β  

   

 , for j >1      (2) 

 

Prob. (       
⁄   = P1j =  

 

   ∑  
  β  

   

 , for j >1     (3) 

 

The marginal effects of explanatory variables on the probabilities are specified as: 

 

Δij = 
    

  
  = Pij [βj - ∑    

 
     ] = Pij [     ]     (4) 

3. Results  

3.1. Perception of climate variability and effects on rural livelihoods  
Droughts and/or irregular rains were considered the most important climate factors affecting 

smallholder farming systems in the 13 districts. Droughts were noted to occur yearly mostly during 

the months of January, February, June and December. Flush floods were also noted mainly as a result 

of heavy and erratic rainfall especially in the districts of Bugiri, Kitgum, Mbale and Pallisa. Recurrent 

episodes of pests and diseases were noted for most of the crops especially cassava, millet and 

bananas.  

 

On the seasonal scale, it was noted that rainfall in March had reduced drastically, thus reducing the 

first growing season to just two months – April and May (especially in Northern and West Nile 

regions), moreover rainfall in these months has also reduced compared to 15 or so years ago. The first 

season had shifted from a start in early March to mid or late March, with a variation of more than two 

weeks for the start of the season. In season droughts have also been observed especially for season 

one occurring around May and June. The second season (July-December) though considered to have 

increased amounts of rainfall, it was also considered highly variable in terms of rainfall distribution 

and intensity.  

Farmers related a number of production shocks to climate change. These included direct climate 

factors such as droughts, irregular rainfall, floods, pests and disease outbreaks and fires. Other 

production shocks such as high input prices, low output prices and conflicts were also related to 

climate change. Droughts / irregular rains were the most frequently mentioned climate shocks (Figure 

1).   
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Figure 1: Climate related shocks affecting farming and rural livelihoods 

 
Source: Based on LSMS survey data for 2011/2012 

 

Farmers indicated that climate related shocks had direct effects on agricultural production and 

livelihoods, with major effects perceived to be on food production and household income (Table 2).  

 

Table 2: Effect of climate related shocks on farming and rural livelihoods 

Variable  Frequency (%) 

 Drought / 

Irregular 

Rains 

Floo

ds 

Landslid

es / 

Erosion 

Crop 

pests & 

diseases 

Livestoc

k 

diseases 

High 

input 

costs 

Low 

outpu

t 

price

s 

Conflic

t / 

Violen

ce 

Fire 

Effect on HH income         

Yes 71 55 47 23 45 48 89 43 50 

No 29 45 53 77 55 52 11 57 50 

Pearson χ
2
 = 108.3386  

Asymp. Sign (2- sided) = 0.000; df 

= 17 

       

Effects on HH assets         

Yes 10 11 6 11 35 22 8 27 65 

No  90 89 94 89 65 78 92 73 35 

Pearson χ
2
 = 160.2025  

Asymp. Sign (2- sided) = 0.000; df = 17 

Effect on food 

production  

        

Yes 89 89 88 93 10 67 13 30 30 

No  11 11 12 7 90 33 87 70 70 

Pearson χ
2
 = 438.2371 

Asymp. Sign (2- sided) = 0.000; df = 17 

Effect on food purchase         

Yes 44 36 18 21 19 44 24 24 35 

No  56 64 82 79 81 56 76 76 65 

Pearson χ
2
 = 86.8198 

Asymp. Sign (2- sided) = 0.000; df = 17 

Type of seed         

Traditional  91 90 90 91 90 89 89 90 89 

Improved  9 10 10 9 10 11 11 10 11 

Pearson χ
2
 = 4.3226 

Asymp. Sign (2- sided) = 0.999; df = 17 

  χ
2
 = Chi square value; df = degrees of freedom; Asymp. Sig = asymptotic significance 

  Source: Based on LSMS survey data for 2011/2012 
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Delayed, erratic or inadequate rains and/or severe droughts affect crop yields as such affecting 

household food production. Floods, landslides, crop pests and diseases, and high input costs were also 

perceived to have a major effect on crop production. Droughts /irregular rainfall were also more likely 

to affect household incomes and food purchase. Low output prices and high input costs were more 

likely to affect household incomes and food purchase respectively. However, the effect of various 

climate-related shocks was less likely to affect food purchase (χ
2
 = 86.82, p=0.000). Seed type was 

less likely to be affected by farmer perceived climate shocks (χ
2
 = 4.32, p=0.999). 

3.2. The role of seed systems  
Seed system functions were assessed by crop type and variety to understand if there were specific 

factors that relate to the type of crops grown by farmers that dictate the functionality of the system. 

Table 3 shows the type of seed and type of seed exchange observed from the study districts. Over 

75% of seed used by farmers was local (or traditional) seed for most crops. Cassava, soy bean and 

maize had higher proportions of farmers using either recycled or improved seed constituting 22%, 

12% and 10% respectively. Those who indicated to use improved seed, the type of improved seed was 

sought, and relative proportions indicated to have used certified seed for maize, beans and sesame. 

Quite a majority of those who indicated that they used improved seed, did not know the type of 

improved seed it was.    

 

On average, 30% of farmers‘ seed was sourced from the market, while 70% was sourced from non-

market sources. Seed purchase was relatively higher for non-traditional food crops, sesame (62%) and 

soybeans (52%) (ref. Table 3). Farmer-preferred crop varieties were mainly found in the farmer-saved  

 

Table 3: Type of seed used by farmers for different crops, and how it is obtained 

Variable  Frequency (%)  

 Cassav

a 

Beans Maiz

e 

Banana 

food 

Swee

t 

potat

o 

G / 

nuts 

Finger 

millet 

Sorg

hum 

Sesame Irish 

Potato 

Soy 

bea

n 

Seed purchase           
Yes 9 30 24 26 13 37 15 27 62 39 52 

No 91 70 76 74 87 63 85 73 38 61 48 

Pearson χ
2
 = 737.8959      

Asymp. Sign (2- sided) = 0.000; df = 26   

Type of seed                     
Local 78 98 90 96 96 96 99 98 95 99 88 

Improved 0 1 3 - 3 3 1 1 3 1 - 

Recycled  22 1 7 4 1 1 1 2 2 - 12 

Pearson χ
2
 = 906.7655    

Asymp. Sign (2- sided) = 0.000; df = 26   

Type of improved seed                   
Certified 0 24 31 0 0 13 0 0 22 0 0 

QDS 1 35 1 0 82 56 50 25 33 100 0 

Don‘t 

know 

99 41 68 100 18 31 50 75 45 0 100 

Pearson χ
2
 = 293.2881   

Asymp. Sign (2- sided) = 0.000; df = 28 

χ
2
 = Chi square value; df = degrees of freedom; Asymp. Sig = asymptotic significance, G/nuts = 

Ground nuts, QDS =Quality Declared Seed 

Source: Based on LSMS survey data for 2011/2012 

 

seed system comprising up to 67% for cassava (Figure 5). Other sources included, local market, 

community-based seed multiplication, government or research and the formal sector (Seed Company 

or agro-dealer). Farmer-saved seed comprised positive selection and seed saving from previous 
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harvest, but also included seed exchange and gifts with in the community. Local market comprised 

grain bought as seed for the growing season. 

 

Figure 5: Seed source by crop  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Based on household survey in West Nile 

 

Assessment of farmers‘ reason for cultivating different crop varieties and their perceptions of variety 

uniqueness showed that farmer-preferred crop varieties combined attributes of high marketability, 

climate adaptability and yield (Figure 6). A higher proportion of farmers (>30%) reported cultivating 

local varieties of cassava because they were considered unique in terms of the three mentioned 

attributes. On the other hand, there was a relatively higher proportion of farmers growing recycled 

maize varieties compared to local and improved varieties. Recycled varieties were considered to 

combine both climate resilience and high yield attributes. Marketability was considered relatively low 

for local maize and beans varieties. Other attributes included short maturity, quality of grain/flour, 

taste and tolerance to pests and diseases. 

 

Figure 6: Variety uniqueness by type of seed a) cassava, b) maize, and c) beans 
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b) 

 

 

 

 

 

 

 

 

 

 

 

 

c) 

 

 

 

 

 

 

 

 

  Source: Based on household survey in West Nile 

 

3.3. Factors affecting farmer’s choice of type of seed 
Multinomial regression of reported variables by farmers showed that individual, social and ecological 

factors to a great extent explained the type of cassava, maize and bean varieties used by farmers 

(Table 8). A unit change in farmer‘s experience, age and farm size were associated with a 1.1, 1.3 and 

0.07 increase in the relative odds of using local cassava varieties compared to improved varieties. 

These same factors were significant in explaining farmers‘ use of recycled cassava varieties as 

compared to local varieties. Access to extension and seed system were significant in explaining 

farmers‘ use of recycled maize varieties compared to local varieties. Marketability, yield and 

adaptability to local conditions were also significant factors for farmers‘ use of recycled varieties of 

cassava and maize compared to local varieties.  
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Table 8: Individual, social and ecological variables reported by households in West Nile 

Variety type  Cassava Beans  Maize  

 Improved  Recycled Improved  Recycled  Improved  Recycled  

Individual        

Gender (Male=1, 

Female=0) 

-0.853    -1.614**    -1.206    -1.573    3.929     0.177      

Farming experience 

(Number of years) 

-1.123   -0.451   2.879**    1.648*  14.627     0.366   

Education (Categorical) ǂ 1.118*      0.805*    0.211    1.733*    14.629     0.954   

Age (Chronological age)  1.391*    0.896*    -2.552**    0.123    -6.332    -1.205    

Farm size (Acres) 0.072*    -0.032   0.238     0.035     20.234    0.265*  

Social        

Credit (Yes=1, No=0) -0.123    0.132    0.075   -0.189    -19.683    -3.115**    

Extension (Yes=1, No=0) 17.152    1.499**   -0.240   2.286   -35.367   2.723**    

Market information 

(Yes=1, No=0) 

16.567    0.359    -0.339    -2.003    -22.706    0.042    

Seed system (Farmer-

saved=1, other=0) 

  -2.930*    1.577    -75.471     -2.308*   

Ecological        

Marketability (High=1, 

Otherwise=0) 

-0.809    -1.519**    22.365    0.834    -36.617     -4.660*  

Yield (High=1, 

Otherwise=0) 

16.803    2.206**   19.373    -0.023    95.732    4.643** 

Adaptability (High=1, 

Otherwise=0) 

0.204    -0.618    -0.599   0.764    38.332    1.696*    

Constant  -53.218    -3.343**     -44.154    -

11.594**    

-120.521    0.169   

Observations  85  85  85  

LR chi2(22) 48.18  158.59  192.98  

Prob > chi2      0.001  0.000  0.000  

Log likelihood -58.973                         -28.417                         -15.2334                         

Pseudo R2        0.290  0.736  0.864  

 Reported figures are coefficients from the MNL model 

Varieties were categories into Local=1, Improved=2 and Recycled=3. The multinomial logistic 

regression set the base outcome at Local 

 ǂ None=1, Primary=2, Secondary=3, Tertiary=4, Adult learning=5 

Significance: ***<0.001, **p<0.05, *p<0.1 

3.4. Seed system functions and climate variability  
This study thus further analyzed seed system functions along the rainfall gradient to understand if 

there were correlations that could be explained by differences in rainfall across study districts. Results 

showed a negative correlation between annual rainfall and seed buying (r=-0.14). Use of improved 

varieties had a positive correlation with average annual rainfall (r=0.15), implying that in higher 

rainfall areas, farmers tended to use more improved seed as compared to areas with low rainfall areas, 

although seed buying was limited.  
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On the other hand, seed buying had a negative relationship with crop diversity (r=-0.18), while there 

was a positive relationship between crop diversity and use of improved seed (r=0.53) (Figure 8). The 

more crops the farmers grew, the less the chance that they would buy seed, moreover they would be 

able to use improved seed. There is need to therefore understand how households acquired the 

different seed types they grew, especially their sources of improved seed.  

 

Effects of climate change on seed system were perceived in terms of effect on quantity and quality of 

yield. Farmer seed system being an integral part of crop production, faced the same production 

constraints as crop production. In addition, changing seasons were perceived to compromise the levels 

of viability of the seeds thus affecting farmers‘ seed security. Seed saving was also affected by poor 

yields. It was also noted that due to poor yields, grain prices subsequently increased at the beginning 

of the planting season thus affecting farmers‘ access to seed. However, farmers also indicated that as a 

result of recurrent droughts and pests and diseases, they have been able to receive new and improved 

planting materials from the National Agricultural Advisory Services (NAADS). Such materials were 

mainly elite varieties of cassava (NASE 14) and beans (K132, NABE 14). Farmers mentioned a 

number of crops they considered to be resilient to the observed recurrent droughts. Bananas, cassava, 

finger millet, sorghum and local vegetables were perceive to be resilient to droughts. These crop 

varieties with resilient traits were generally found in the informal sector (farmer seed system). Most of 

these comprised either local varieties or recycled varieties.  

 

Figure 7: Correlation between farmer seed behavior with climate change 

 

 

Figure 8: Correlation between farmer seed behavior with crop diversity 
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4. Discussion 

4.1. Perceptions of climate variability and effects on production  
Farmers in the study districts considered droughts or irregular rainfall as the key climate factor 

affecting crop production and household incomes. Other studies have found that irregular rains is the 

major factor behind reduction in agricultural productivity (Ziervogel et al. 2006). Irregular rains in 

particular affect crop production due to uncertainty in the timing of the season. Higher temperatures 

have already been reported to reduce yields in cereals and coffee in Uganda (GOU, 2010). Similarly 

Jassogne et al. (2013) in their study on coffee and climate change in the highlands of Uganda report 

that increasing droughts were a major constraint to coffee production as they increased flower 

abortion, reduced filling of berries and negatively impacted coffee yield in general.  

 

However, agriculture being inherently risky, alterations in climate or weather do not only influence 

the productivity of crops, they also indirectly affect biotic factors such as diseases, pests, vectors, and 

weeds, thereby creating conditions that either favor or impede growth and thus impact the crop in 

question. Vulnerability assessment by USAID showed that different crops will be affected differently 

by climate change. Root crops - cassava and sweet potatoes showed much less sensitivity to 

temperature increase and changing rain patterns, while sorghum, beans, banana, maize, and rice 

showed moderate vulnerability (USAID, 2013). Although highly adaptable in later phases of 

development, sorghum was considered susceptible in the earlier phases, while beans were more 

susceptible to changes in precipitation and temperature during flowering and fruiting. Maize was 

considered to be more adversely affected by heat/drought during leaf development, stem elongation, 

and antithesis; and rice susceptible during panicle development and flowering.  

4.2. Diversified farming systems 
Households across the study districts grew a number of crops either in sole of intercrops. Crop 

diversity is typical for rural livelihoods facing climate stresses. By growing a number of different 

crops, farmers have traditionally spread their risk and guaranteed a harvest – even if they faced late or 

early rains, droughts, floods, pests and diseases. Additionally, by ensuring diversity, farmers also 

increase the likelihood that a portion of seeds will germinate under difficult conditions. High crop 

diversity has higher productivity as it serves as insurance under environment stress (Mulder et al., 

2001). Di Falco et al. (2006) indicate that farmers with higher diversity of wheat varieties in Ethiopia 

highlands significantly lower levels of downside production risk. Growing a number of crops also 

takes into account the different returns from value-added crops with complementary marketing 

opportunities. Diversification is also important for food and nutritional security of households. 

 

Across the different districts, farmers seemed to grow pretty much the same crops, with minimal 

differences that could be explained by social-cultural behaviors of the communities (that defines their 

food preferences), seasonality of crops, cropping practices or varietal differences. For example, 

bananas are traditionally grown in Central and South Western Uganda and highland areas in eastern 

and West Nile, while the Northern and West Nile regions mainly grow cereals and root crops for 

major food crops. Seasonality of various crops also varies from one zone to another. For example 

millet and sorghum are generally second season (July-December) crops in Western Uganda, while 

they are first season (January-June) crops in Northern and West Nile regions.  

 

In terms of cropping patterns, beans are mostly grown as intercrops (on 2/3rd of the total plots planted 

with beans) with maize, cassava, cotton, bananas and groundnuts (CIAT, 2008), and thus seem to fit 

well in all farming systems, though variations may be observed in varieties grown in different zones. 
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In low rainfall zones, early maturing varieties (such as NABE 15) are generally grown, while in 

higher rainfall zones, more long term varieties such as K132 are common.  

Crop importance also explains the distribution of crops across the study districts. For example, maize 

is considered number one strategic priority crop at national level and is medium and high in food 

security and livelihoods, respectively. In this case, most households in Uganda tend to grow maize for 

cash, with limited amounts for food. Beans and cassava also hold high strategic ranking and rank high 

for food security but low for livelihoods (USAID, 2013). Banana food on the other hand ranks high 

for both livelihoods and food security while moderately strategic in terms of national importance. 

Sweet potato, rice, and sorghum are less strategic from a national perspective, while they rank high 

for food security. The comparative importance of these crops may also be a factor explaining their 

distribution across the country. 

 

Across the rainfall and temperature gradient, there were observed variations in crop diversity (number 

of different crops grown). Areas with higher rainfall generally had more crop diversity compared to 

low rainfall areas, while crop diversity decreased with increase in temperature. In low rainfall zones, 

farmers may be limited to a few crops/varieties with characteristics suited to the conditions, for 

example early maturing or tolerant to dry conditions, while the reverse may be true in high rainfall 

areas. It‘s therefore important to fully understand social aspects and crop varieties that farmers in 

different rainfall zones grow to better explain crop diversity and rainfall variability. 

4.3. Seed systems functions and climate change 
The relationship between climate factors and seed systems was assessed along the rainfall and 

temperature gradients. Results showed interesting findings with relation to climate change and seed 

system functions – type of seed, exchange and value of seed.   

 

Despite the fact that farmers perceived changes in their local climate, this was not significant in 

explaining the type of seed (traditional or improved) they grew. Type of seed was instead significant 

for specific crops, where farmers were most likely to grow traditional seed for all the crops. This 

implies that crop response to climate factors was primarily determined by crop/variety characteristics, 

then type of seed as secondary.  

 

On the other hand, there was a positive relationship between use of improved seed and increase in 

rainfall. This also corresponded with increase in crop diversity. This may be due to the fact that with 

higher rainfall, farmers generally have higher expectations in terms of production as opposed to low 

rainfall areas where production outcome is not certain, thus are willing to try improved seed. Also, 

farmers in higher rainfall areas may access improved seed to increase their diversity on farm, and 

subsequently through on farm selection maintain the traits they prefer. This is also related to the fact 

that farmers considered recycled varieties to combine both climate resilience and high yield attributes 

as compared to improved varieties that were mainly considered to be either only high yielding or 

marketable. The combination of recycling of crop varieties and seed selection by farmers, suggests 

that improved varieties are used as genetic resources with beneficial creolization as a potential 

outcome (Westengen and Brysting, 2014).  

 

Farmers‘ reasons for using traditional seed hinged on its ability to combine high yield, high market 

and adaptability. Similar to Westengen and Brysting (2014) who found that majority of local maize 

and sorghum cultivators in semi-arid zone of Tanzania reported drought tolerance as a major reason 

for cultivating the local varieties, while yield received the second highest score. Other studies have 

also revealed varied reasons for farmers‘ use of own saved seed. Scott et al. (2003) report that the 
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main reasons farmers gave for saving bean seed were lack of money to buy seed and a scarcity of seed 

at planting time.  

 

Farmers‘ seed saving was considered a sure way of maintaining preferred varieties. Farmers will 

therefore select varieties that address their immediate and perceived needs for production and 

resilience to stress factors, as well as social and economic aspects. Scott et al. (2003) indicated that 

farmers‘ emphasis on availability and convenience were the main advantages of keeping their own 

seed.  Other than production risks, farmers also select their seed based on a combination of factors, 

that include social, economic and cultural aspects.  

 

The seed exchange mechanisms used by farmers were mainly farmer-based (farm saved seed). Farmer 

based seed systems were appreciated because they provided the flexibility to obtain the seed required 

by farmers. Farmer seed systems can offer flexibility and speed through providing a wider selection of 

crops and varieties and the ability to source from distant locations (Longley, 2000). Farmer seed 

systems are also characterized by positive selection and knowledge of crop varieties over time and 

their response under climate variability. In contrast, formal enterprises on the other hand are 

constrained by narrow crop choice and affordability (Sperling and McGuire, 2010). 

 

Lastly, seed buying increased with decrease in rainfall and decrease in crop diversity. With higher 

crop diversity, farmers have a diversity of seed stocks to select from for various growing seasons. 

With low crop diversity, farmers tend to buy more seed, again explained by availability of seed 

stocks. For example, in Nakasongola seed buying was up to 95% in a season though use of improved 

varieties was 0%. This may imply that farmers were buying local grain for seed. Nakasongola is 

located in the cattle corridor with short growing periods and limited cropping activities. Similarly, 

there have been noted challenges in retaining and accessing seed in unimodal rain fed growing season 

in most areas in Northern and West Nile. 

4.4. Building resilience of farmers seed systems to climate change 
It is generally acknowledged that whatever the type of stress situation, continued agricultural 

production depends on the farmers‘ ability to maintain and acquire seed (Longley, 2000). Even in 

stress situations, farmers still retain significant quantities of seed for replanting, relying on their own 

seed sources. However, in many cases, and following a poor season, this seed is insufficient, 

particularly for sowing the main rainy season crop, and farmers seek seed from off-farm sources, 

usually local markets.  

 

Unlike the other seed systems, in which seed production is separate from crop production, seed 

production under a farmer system is an integral part of crop production, thus constrained by the same 

factors that affect crop production. These may be social, bio-physical or ecological production 

constraints. Delayed rains and severe droughts affect crop yields as a result farmer seed saving is 

affected. Low crop production affects grain prices thus farmers may not be able to acquire the right 

quantities of seed at the right time. In this study, the effect of climate change on seed systems was 

perceived in relation to the diminishing levels in quantity and quality of the affected crop resources 

yield. The need to make local seed systems resilient to climate stresses is thus a priority so as to 

continue to provide required seed for farmers, majority of whom are smallholder.  

 

McGuire and Sperling (2013) define seed system resilience as the capacity of the system to absorb 

shocks and stress, and reorganize so as to maintain and strengthen seed security over time. Resilience 

emerges as a property of germplasm, institutions, and interactive information systems, which allow 
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for strategic response to change. McGuire and Sperling (2013), highlight eight principles to a resilient 

seed system and among them is the need to nurture a systems perspective that focuses on 

strengthening knowledge, institutional linkages and response to processes and social dynamics rather 

than the physical properties of the system like seed. Similarly, Louwaars and de Boef (2012), state 

that the resilience potential of a seed system is a complexity of social-ecological assets, bio-physical 

features, and institutional linkages that aim at improving the production and access to good quality 

seeds of a desired crop cultivar at an opportune time.  Resilience therefore focuses on factors that 

enable functioning despite adverse conditions and considers society‘s capacity to manage change 

(Cabell and Oelofse, 2012). 

 

Such a scenario calls for a proactive, informed and empowered team of stakeholders across the overall 

seed production and exchange chain. This approach builds on understanding the stakeholders‘ 

capacity and identification of knowledge and technology gaps to efficient crop production process and 

production practices amidst climate hazards. Understanding and managing local resilience in their 

own fields is the best option that farmers have to face changes and minimize vulnerabilities in their 

agricultural systems (Allara et al., 2012). At the same time it‘s important that local and national 

institutions have a good understanding of resilience in production and food systems to support 

appropriate decisions on policies and research priorities.  

 

In this study, farmers indicated awareness of climate stresses and various crop choices they make that 

are perceived to be resilient to current climate variability, droughts/irregular rains being the major 

climate factors. Crop resources with promising levels of resilience to droughts (the major climate 

factor) were bananas, cassava, sorghum, finger millet and local vegetables.  Bananas play an 

important role in ensuring food security since they have ability to withstand dry spells. According to 

Jassogne et al. (2013) the permanent canopy, root systems, and mulch from the banana plants prevent 

soil erosion and degradation in Uganda‘s hilly landscape, thus making the crop more adaptable to 

current climate variations in these areas.  

 

Similarly, sorghum and finger millet were perceived as important adaptation crops against droughts. 

Sorghum and millets have proved important crops especially in the semi-arid areas of Africa and thus 

hold great potential to provide food and income security in the region as well, responding to increased 

droughts.  Local vegetables such as cow peas, amaranth, and pigeon peas were also considered to be 

important adaptation crops mainly due to their short maturity period and ability to withstand droughts. 

However, these crops are not as widely grown in the study areas. 

 

Most of the crops and varieties considered by farmers to have resilient traits are generally found in the 

informal sector. Most of these comprise either local varieties or released varieties that have been 

recycled in the community for a long time and now belong to the informal system. Given the 

importance of farmer seed systems, ultimately, the bulk of activities that will make seed available 

have to reside with the informal sector which serves more farmers and which has more agility.  

 

This study highlights below two broad areas for consideration to enhance farmer seed systems 

resilience to climate change. These include short and medium term actions related to the key seed 

system functions – type of exchange (including information flow), type of seed (including 

maintaining the germplasm base), and value of seed in the face of climate uncertainty.  
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4.4.1. Identification and promotion of climate resilient crop varieties  

Farmers already have a stock of crop varieties that they are currently growing or what they consider to 

be resilient to the recurrent droughts and irregular rainfall. There is need for identification and 

characterization of such crop varieties available at farmers‘ level and testing their suitability in 

various climate conditions. Researchers can work with farmers to characterize such crops, and 

develop an inventory of seed types for specific conditions. In addition, researchers need to identify 

germplasm suited for different climate zones which can be promoted among the farmers. Participatory 

variety selection with farmers, and availing appropriate information about alternative crop varieties 

will facilitate promotion of such crops amongst farmers. National agricultural research institutes need 

to invest more resources in promoting their varieties and helping to stimulate commercial seed 

production. 

 

This study also revealed that much as farmers are aware and can mention the crops they consider 

resilient to climate change, they are not the ones that were commonly grown. For example millet was 

grown at two sites while sorghum was grown at five of the 13 sites. The proportion of farmers 

growing these crops was also small (<10%). This may relate to the value attached to these crops such 

as yield, commercialization, and contribution to food security and household incomes. Development 

of viable value chains enhancing productivity, processing and value addition of such crops will 

facilitate increased adoption and integration in farming systems. Wambugu and Mburu (2014) note 

that through improved access to high-quality certified seed technology, intensification of production, 

transfer of good agronomic skills and use of inputs, and stronger market links, farmers could increase 

productivity of sorghum by two fold as well as volumes traded.  

 

Given that farmer seed production is part of general farming practices by households, actions aimed at 

enhancing crop production would also go a long way in ensuring seed security. Provision of climate 

information and advisories, and promotion of climate smart agricultural practices to enhance 

adaptation of the farming system in general to the perceived climate stresses, drought in this case are 

recommended. This study recommends wide promotion of sustainable production measures that hold 

substantial mitigation potential, and that contribute to adapt agriculture and food production systems 

to extreme events. These may include; farmers maintaining broad crop genetic base, use of new 

cultivars and crop varieties, shift in sowing/planting dates, use of cover crop, soil fertility 

management and reduced tillage practices. Extension agents should include climate messages in their 

delivery system.  

 

4.4.2. Broadening seed supply and distribution  

A consistent finding from this study and other studies in Africa is that farmers use multiple sources of 

seed, but often dominated by own seed and local markets. The formal sector also plays an important 

role in delivering mainly improved and hybrid seed especially for maize and other non-traditional 

food crops such as soy bean, sesame and sunflower. Farmer seed systems are considered important in 

maintaining crop varieties that are considered resilient to various biotic and abiotic factors faced by 

farming communities, although the quality of seed from this system has been a question for 

discussion.  

 

According to McGuire and Sperling (2013), a resilience perspective on access to seed supports the 

coexistence of multiple channels, formal and informal, with efforts to improve affordability, inclusion 

of diversity, geographical reach and information transfer. Linking formal and informal seed sector is 

presumed to give a degree of stability along with production gains (Bellon et al., 2011, Louwaars and 

deBoef, 2012). Louwaars and deBoef (2012) and McGuire and Sperling (2013) detail the architecture 
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of how this integration can be achieved in practice. Proposed actions that are relevant to this study as 

well include; expanding formal distribution outlets to more vulnerable locations and providing 

information with regard to new crop varieties. This may be combined with demonstrations of new 

varieties and provision of seed in small packs to allow farmer access and own testing. The role of 

agro-dealers and marketing networks is also being recognized in seed sector development, thereby 

enforcing market forces for dissemination at a local level (MacRobert 2009, Louwaars and de Boef, 

2012).  

 

This study however, focuses much attention on strengthening the role of farmers in producing and 

distributing quality seed of desired varieties in their communities. Local seed production emerges as 

an important strategy for seed production and supply to local communities. Wiggins (1993) groups 

local level seed production into three categories; seed production using contract growers, seed 

exchange schemes and farmer seed enterprises. Previous studies have demonstrated that farmer seed 

enterprises being commercially oriented, appear to be the most sustainable (for example, Anderson 

and Singh, 1990; David, 2004).  

 

Developing farmer seed entrepreneurs is suggested by many studies as a strategy for meeting dual 

objectives; to establish a regular source of clean seed of either local or modern varieties, and to 

sustainably distribute and promoted modern crop varieties (David, 2004). Some experiences have 

been documented in Ethiopia, Uganda and Ghana on farmer seed entrepreneurship with promising 

results in terms of quantities and quality of seed produced and supplied to farmers. Most of these seed 

entrepreneurs deal in food crops of importance to farmers where the formal sector has limited interest. 

These may include crops that are valued by farmers because of their yield stability, resilience, or 

cultural attachments. Enhancing skills of farmers to produce seed of resilient crop varieties will go a 

long way in providing quality seed in a timely manner to their communities.  

5. Conclusions and policy implications 
Using a combination of sociological and ecological approaches, this study has documented farmers‘ 

perceptions of climate change and how their awareness conditions the functioning of their seed 

systems. While the seed system in the study area consists of both formal and informal elements, the 

informal elements are the most important supply channels for farmers‘ seed, providing crops and 

varieties that are valued by farmers (considering both socio-economic and ecological aspects).  

 

This study also showed that crop response to climate factors is primarily determined by crop/variety 

characteristics, then type of seed as secondary. This implies that farmers would probably be willing to 

use seed from formal seed system or improved seed as long as the crop/variety characteristics desired 

are observed. However, in recognition that farmers select their seed (type and source) based on a 

combination of factors, that include biophysical, social, economic and cultural aspects, this study 

underscores the need to recognize the dynamic responses to change across seed systems, involving 

trade-offs among goals, crops/varieties and channels as an important aspect for a resilient seed 

system. Therefore the proposed mechanisms for improving the resilience of farmer seed system, are 

generally focused on ensuring that the seed system addresses these key factors.  

 

Practical options for enhancing resilience of farmer seed systems include; participatory (research and 

farmers) identification and promotion of climate resilient crop varieties of important food crops, 

development of farmer seed entrepreneurs as a strategy of enhancing production and distribution of 

quality seed locally of locally adapted crops/varieties, promotion of climate smart agriculture 



 

 

Page | 482  

 

practices, and dissemination of climate advisories to farmers to help adapt their farming practices to 

current climate.  

 

Results and recommendations from this study have the following policy implications. First, 

development of farmer seed entrepreneurs requires an effective quality assurance mechanism to 

ensure that seed produced by farmers meets seed quality standards, and it‘s not just grain sold as seed. 

Seed entrepreneurs and their contribution to seed sector must be recognized and well integrated into 

policy and practice. Secondly, farmers need to be recognized as custodians of genetic materials that 

can feed into modern breeding programs. And lastly, policies and development strategies by the 

government need to recognize the important role of crop diversity in building resilience to climate 

change as opposed to focus on market-oriented crops alone.  
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Abstract 

Using rich panel data from Ethiopian households, we study the incidence of shocks suffered by 

households and what strategies to cope are employed. The results first show the diversity of 

economic, climatic, health and other shocks suffered by households. Second, they show how 

specific household strategies are associated with specific types of shocks. In particular, we 

report how these strategies have evolved over time. Third, we estimate the effects of the 

determinants of shock incidences and coping strategies at household level, with specific 

reference to the effect of occurrence of simultaneous shocks on the coping capacity of households. 

This allows us to identify useful instruments that poverty alleviation policies can be based upon in 

responding to the various shocks. The estimates imply that Ethiopian households rarely cope 

with shocks, and results show that using coping strategies has declined over time. Hence, 

active policies are necessary to help households smooth out the impact of these shocks on their 

living conditions. 

 

1. Introduction 

1.1. Conceptual framework and empirical literature 
“In 2008, the family‘s dairy cow died and two oxen were stolen from the fields. The 

father spent more than six weeks searching for the lost oxen. When he found them, 

he was asked to pay 1,600 birr (about €65) as a reward by the people who claimed 

to have saved the oxen from ‗being slaughtered‘. He had to get loans from the local 

Iddir (funeral association) and relatives to pay this. The loss of the oxen had a 

double negative impact. Firstly, it was too late to farm as the father had had to go 

and search and had no oxen during the critical farming period. Secondly, he had to 

pay a huge amount to get them back. The family was further hit by when one of the 

children fell sick. Their son had an ear infection and was not able to attend school. 

They had to take him to a private hospital as his illness was serious, and had to pay 

about 200 birr, which they borrowed. As a consequence of these shocks, the 

household was left with heavy debts and uncertainty about their future as they had 

missed one farming season.” (Woldehanna et al., 2011, pp. 33) 

Much of the literature on shocks and coping strategies starts with the underlying lifecycle model. 

The model states that households aim to smooth consumption in order to keep the marginal utility 

of consumption constant across the years. In order to smooth out consumption in times of shock 

occurrence, additional resources are required to finance current consumption above the ‗shock-

depleted‘ levels (Frankenberg et al., 2003). For this, households may save when income is high 

mailto:kebedesw@agrar.hu-berlin.de
mailto:Christophe.muller@univ-amu.fr
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and dis-save when income is low, or in the absence of liquidity constraints, households borrow 

when times are bad and pay back when times improve. 

However, in developing countries, where liquidity constraints are prevalent, saving and credit might 

not be common coping strategies. Moreover, formal insurance against shocks is practically 

absent in these countries, making market-based coping strategies limited. In such cases, alternative 

coping strategies, such as asset accumulation, are used to compensate future income 

fluctuations as studied by Deaton (1991). Sale of livestock is used as part of farm-household 

consumption smoothing strategies in Zimbabwe (Kinsey et al., 1998) and India (Rosenzweig and 

Wolpin, 1993)
128

. Households also use informal insurance arrangements and social capital in 

coping with shocks. For instance, in South African communities, households with social capital 

seem to be better able to cope with weather shocks (Carter and Maluccio, 2003). In Bangladesh, 

Ethiopia, Morocco, and Russia community level informal insurance arrangements are used to 

smooth food consumption (Skoufias and Quisumbing, 2005). 

Receiving assistance from government or non-governmental organizations (NGOs) such as relief 

schemes also serve as consumption smoothing mechanisms in times of shock. In Zimbabwe, 

for instance, government and NGO drought relief schemes provided substantial support to help 

maintain consumption level against drought shocks (Kinsey et al., 1998). Household may also 

increase labor supply and/or shift labor to more direct income generating activities in order to 

smooth out consumption. For instance, shifts in labor from farm employment to off-farm 

employment in India (Kochar, 1999) and increasing labor supply in Indonesia (Frankenberg et 

al., 2003) are commonly used coping strategies against shocks. The increase in labor even 

occurs during severe financial crises where real wages have collapsed, as in the case of Indonesia in 

the late 1990s (Frankenberg et al., 2003). 

There is a general consensus that households in developing countries are adversely affected by 

uninsured shocks, and that they often lack the necessary resources to cope and recover from them 

(Carter et al., 2007; Skoufias and Quisumbing, 2005). They often face these uninsured shocks 

simultaneously and choose from a list of constrained coping strategies. This situation has 

implications for welfare. In particular, the occurrence of multiple shocks, sometimes all of them at 

the same time, increases poverty by pushing some households below the poverty line and further 

diminishing the living standards of already poor households. This is especially relevant in 

Ethiopia, where a sizeable portion of the population is clustered around the poverty line. Therefore, 

there is a need to understand the various types of simultaneous shocks faced by households and 

households‘ capacity to cope with them. Knowing more about the interactions of shocks between 

themselves, on the one hand, and with coping strategies, on the other hand, should help in the 

design of policies that prevent households from falling into poverty as well as better protect the 

poor against the shocks. 

Our study is in line with the recent wave of investigations that emphasize the relationship 

between shocks and coping strategies, notably in Thailand, Vietnam and Bangladesh
129

. It adds to 

                                                           

128 Alternative empirical findings are reported by Fafchamps, Udry and Czukas (1998), where livestock transaction in West Africa is found 

to contribute less to consumption smoothing than often assumed. Similarly, Kazianga and Udry (2006) find that risk sharing and the use of 

assets as buffer stocks in Burkina Faso were not effective coping strategies when households faced severe drought. 

 
129 Respectively, Tongruksawattana et al., 2009; Kemper et al., 2009; Santos et al., 2011. These studies analyze households‟ choice of one 

coping strategy over others in Thailand and Vietnam (Kemper et al., 2009), assess the shocks and coping strategies in Thailand 
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the existing literature by using a household panel data from Ethiopia in order to: (1) Explore the 

relationship between shocks and coping strategies over time; (2) Examine how specific shocks 

are associated with specific coping strategies and how have these associations evolved over 

time (3) Identify determinants of shock incidence; and (4) Identify determinants of coping strategies. 

2. Data and descriptive results 

2.1. Data 
We use the Ethiopian Young Lives data set, coordinated by the University of Oxford in 

collaboration with the Ethiopian Development Research Institute (EDRI) and Save the Children 

(Woldehanna et al., 2011). It is a unique longitudinal survey conducted in four countries
130

. Our 

analysis employs the 2006 and 2009 survey rounds because these have detailed information 

on shocks and coping strategies.  

Data collection was conducted in 20 communities in the regions of Amhara, Oromia, the 

Southern Nations, Nationalities and Peoples Region (SNNPR), Tigray, and the capital, Addis Ababa. 

These five regions cover different geographical areas, levels of development, urban/rural settings, 

population characteristics, and reflect the country‘s diversity across regions and ethnicities. The 

sentinel site
131  

surveillance system was used for sample selection. Twenty sentinel sites were 

selected across the aforementioned five regions following a purposive strategy where regions 

with food deficiency status were oversampled
132

. Household selection within each sentinel site was 

random (Woldehanna et al., 2011). 

The survey includes detailed household-level information on demographic, socio-economic, 

wealth/assets, and detailed consumption expenditure data at the household level
133

.
 
Comparing 

the Young Lives survey with other nationally representative surveys in Ethiopia, Woldehanna et al. 

(2011) find that the survey is an appropriate and valuable instrument for analyzing casual 

relationships and longitudinal dynamics. They report that the survey, however, appears to have 

higher wealth index than the average Ethiopian household measured by the nationally 

representative Demographic and Health Survey (DHS) sample, while households in the Young 

Lives survey are poorer in terms of assets as compared to the Welfare Monitoring survey sample. 

This places the Young Lives Survey between the two nationally representative surveys in terms 

of poverty assessment. However, the survey provides adequately detailed household-level 

information on shocks and coping strategies and provides a more accurate description of both in 

rural and urban areas; which makes it suitable for our analysis. 

                                                                                                                                                                                     
(Tongruksawattana et al., 2009), and analyze the type of shocks that matter to households and the respective coping strategies in Bangladesh 

(Santos et al., 2011). 

130 The Young Lives data set is aimed at studying childhood poverty following 12,000 children in Ethiopia, India (in the state of Andhra Pradesh), 
Peru and Vietnam over a period of time. So far data collection is conducted in 2002, 2006 and 2009. The survey collects longitudinal data from 
two cohorts of children (2000 children born in the year 2000 and 1000 children born in 1994). 
131 The sentinel sites chosen are not the same as the enumeration areas or Woredas of the Central Statistical Agency in Ethiopia. The 

former is larger with up to 2,000 households, whereas the latter has 250 households (Himaz, 2013). 

132However, the challenging topography of rural Ethiopia together with the practical and budgetary constraints of interviewing and re-

interviewing three years later, led to the selection of rural sentinel sites that were well defined with relatively better transport, 

communications and services (Himaz, 2013). 

133 Since our analysis is at the household level, we merge household-level data of the two cohorts and exploit the panel structure of the data 

using the 2006 and 2009 rounds. 
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2.2. Descriptive results 
The survey defines shocks as important events and changes that have happened and affected the 

household‘s economy negatively. The list of shocks included in both 2006 and 2009 surveys 

includes (but are not limited to) input price hikes; livestock death; job loss; death of household 

head, spouse or other members; illness of household head, spouse or other members; natural 

disaster (drought); crop failure due to natural disaster; theft; forced contributions; divorce; 

childbirth; and enrollment of child in school. Households reported those events and changes that 

have affected them (for instance, for shocks of natural disaster, households are asked about 

those that may have affected their harvest or livestock)
134

.
 

The 2006 survey asks households to 

report shocks faced in the past four years and the 2009 survey asks for shocks faced in the past three 

years. As it is common in many surveys, there might be recall error in that households tend to report 

more recent shocks and underreport shocks that occurred in the distant years. However, this is not a 

major concern in the Young Lives survey because households are probed for listed events in addition 

to what they report. Moreover, comparability between 2006 and 2009 is ensured because the 

analysis uses most important shocks that are asked commonly in both survey periods. 

Conditional on experiencing a shock, the average number of shocks faced by households in 2006 

was 2.33, increasing to 2.59 in 2009. In general, rural households experienced more shocks than 

urban households because rural households are more exposed to events relating to big household 

size. In 2006, on average, rural households faced 2.88 shocks while urban ones experienced 1.51 

shocks. In 2009, this statistics climbed up to 3.26 for rural households, while it stagnated at 1.58 

shocks for urban ones. 

To facilitate the analysis, we categorized shocks into economic, climatic, health, asset, and other 

shocks following Dercon et al. (2006), Santos et al. (2011) and Woldehanna et al. (2011). 

Economic shocks include those having a direct effect on income of households. These include 

increases in input price, death of livestock, and job loss. Climatic shocks include natural 

disasters such as drought and crop failure. Health shocks include death and illness of household 

head, spouse and other household members. Assets shocks include theft (of cash, crops and 

livestock) and forced contributions or arbitrary taxation. Divorce, childbirth, and enrollment of 

child in school that entails additional cost to the household are captured under other shocks. We also 

assess households‘ reporting of increasing food prices as a shock, which is only available in the 

2009 survey round. Even though we cannot make comparison with the 2006 survey round, where 

this information is not available, we believe that it provides a good understanding of how severe 

and widespread food price increases were in the country. 

Table 1 shows the prevalence of shocks disaggregated by categories and rural/urban areas. In both 

2006 and 2009 the most prevalent shocks were economic shocks, followed by health, climatic and 

asset shocks. In rural areas, economic shocks, such as input price increase and livestock death were 

the most common shocks followed by climatic shocks. This is expected because about 85 percent 

of the Ethiopian population depends on rain-fed agriculture, which is exposed to natural 

calamities. More than half of the rural households reported natural disaster such as drought and 

                                                           
134  The household survey asks households to report changes to economic conditions, as shocks, that have affected the households. 

These shocks may have occurred expectedly or unexpectedly to the household. Unfortunately, we do not have such information. For changes 

within the family, households are asked about changes that affected members of the family (such as birth of new household member, starting 

school, illness, death, imprisonment and divorce). Some of these changes could be expected (life cycle effects) and some might not be 

expected. In any case, as long as these changes affected the overall economy of the household, they are considered as shocks in the 

descriptive analysis. We focus our analysis to limited types of shocks in the econometric analysis. 
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more than 32 percent of them reported crop failure as major shocks. This is consistent with previous 

studies on Ethiopia that report harvest failure and drought as the most important shocks (Dercon, 

2002; Dercon 2004; Carter et al., 2007; and Dercon et al., 2006). 

For households in urban areas, health related shocks, especially illness, were the most common 

shocks. For instance, in the capital city, Addis Ababa, about two-fifth of households reported having 

faced health shocks in both 2006 and 2009. This was followed by reporting of economic shocks, 

such as job loss. Our finding is consistent with the few available studies on assessment of shocks 

in urban Ethiopia. For instance, Bigsten and Shimeles (2008) refer to job loss/unemployment as 

important exogenous shocks in urban areas of Ethiopia, which is also evident in our sample. Alem 

and Söderbom (2012), using household self-reported survey in urban areas during 2004-08, also 

find health-related shocks as important idiosyncratic shocks, with rising food and energy prices as 

the main covariate shocks. This is consistent with the reports of food price increases in the 

Young Lives data set, with 95 percent of urban households and more than 80 percent of rural 

households reporting food price increases. The pervasiveness of food price hikes even questions 

whether they should be considered as shocks or as a relatively permanent feature of the household 

environment at these periods. 

We further disaggregated incidence and type of shocks by per capita expenditure quintiles and 

location/region (Table 2). On the whole, households in the richest quintile of per capita 

expenditure generally faced fewer shocks than households in the poorest quintile. For these 

richest households, the most common shocks were health shocks followed by economic 

shocks. Such results may be discounted because rich persons are more particular about their health 

than poor persons, implying that they may overestimate their health problems. For the poorest 

households, the most common shocks were economic shocks, followed by climatic and health 

shocks. This is explained by the rural-urban difference in poverty where most of the poor in 

Ethiopia are located in rural areas, which is primarily affected by economic and climatic 

shocks. This heterogeneity of shocks across living standard levels is likely to be both a cause and a 

consequence of the different coping strategies used by distinct social classes. 

 

  



 

 

Page | 490  

 

Table 1. Prevalence of Shock types (percentage of households) 

Types of shocks 2006  2009 

 Urban Rural Total  Urban Rural Total 

Global incidence of shocks 72.18 88.55 82.06  74.30 94.48 86.43 

Economic Shocks
+
 36.80 58.14 49.58  34.09 75.07 58.64 

Food price increase N/A N/A N/A  95.64 81.55 87.20 

Input price increase 19.19 36.98 29.90  11.25 54.56 37.18 

Livestock death 7.57 37.79 25.77  10.55 43.90 30.52 

Job loss 16.64 4.89 9.56  17.26 7.53 11.43 

Health Shocks 43.75 43.02 43.25  46.47 49.91 48.53 

Death of household head, 14.70 9.65 11.64  11.86 7.94 9.51 

spouse or other member        

Illness of household head, spouse 35.04 37.33 36.36  40.37 46.76 44.20 

or other member     

Climatic Shocks 7.13 57.33 37.31  12.03 67.37 45.17 

Natural disaster 5.20 45.06 29.22  9.59 52.36 35.21 

Crop failure 4.14 32.62 21.30  4.88 40.86 26.43 

Asset shocks 12.85 17.50 15.63  10.46 15.47 13.46 

Theft 10.65 15.76 13.71  7.85 11.50 10.03 

Forced contributions 3.17 2.5 2.77  3.14 5.02 4.27 

Others 20.07 33.72 28.25  21.88 26.80 24.83 

Divorce 4.84 3.14 3.82  3.49 2.74 3.04 

Childbirth 8.98 28.08 20.48  8.03 17.75 13.85 

Extra cost due to enrollment of 9.77 9.07 9.35  14.47 12.43 13.25 

child in school     

No. HH* (percentage of total) 40 % 60 % 100 %  40 % 60 % 100 % 

+The percentage of household who faced economic shock does not include food price increase 

since the information on food price increase is only available for the 2009 round. 

* This shows the number of households in urban and rural areas in the sample. All of Addis 

Ababa is urban, and amongst the regions urban sample ranges between 25 percent (in Amhara, 

Oromia and Tigray) to 40 percent (in SNNPR). 

Disaggregating shocks by region (in Table 2), showed that the Southern Nations Nationalities 

Peoples Region (SNNPR) had the highest percentage of households having faced at least one 

shock in 2006, followed by Tigray and Amhara regions. In 2009, the Tigray region had the 

greatest incidence of shocks, followed by SNNPR and Oromia region. While economic and health 

shocks are most common in SNNPR region, climatic shocks are most salient in Tigray region. 

Urban locations, such as the capital, Addis Ababa are mostly exposed to health shocks. 
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Table 2. Incidence of shocks by expenditure quintile and location (% of households) 

  Distribution of shocks (%) 

  Incidence  Economic Health Climatic Asset Others 

Total real consumption expenditure per adult 

Poorest quintile 2006 87.92 57.27 48.16 46.06 15.59 29.42 

2009 91.26 64.86 52.62 58.22 13.64 30.94 

Second quintile 2006 87.39 54.64 45.71 48.34 17.34 33.10 

2009 91.59 66.73 49.56 57.62 14.01 26.09 

Third quintile 2006 85.99 54.47 40.81 42.21 16.64 28.02 

2009 88.09 64.27 47.81 50.96 14.36 22.42 

Fourth quintile 2006 80.04 45.53 39.58 32.92 15.59 28.72 

2009 84.41 55.17 46.76 42.21 9.46 21.19 

Richest quintile 2006 68.83 36.25 42.21 17.16 13.13 22.07 

2009 76.71 42.38 45.71 17.16 15.76 23.47 

Region 

Addis Ababa 2006 62.93 22.68 42.44 0.00 6.83 20.49 

2009 65.62 26.39 44.55 0.24 9.44 15.74 

Amhara 2006 83.33 49.65 45.44 46.84 16.67 26.14 

2009 86.56 56.37 51.31 53.93 20.24 24.96 

Oromia 2006 79.10 49.91 37.31 43.52 13.30 28.50 

2009 87.14 65.69 44.60 41.17 14.92 13.55 

SNNPR 2006 89.50 65.41 60.50 31.93 26.75 27.31 

2009 92.22 64.64 64.50 43.14 14.71 38.61 

Tigray 2006 87.99 49.06 26.76 54.89 9.61 36.88 

2009 93.32 69.35 33.22 74.83 6.68 25.68 

 

We also compared the welfare
135 

of households facing at least one shock with those that did not face 

any shock (in Annex 1). We find that households facing at least one shock had significantly 

lower welfare indicators, ex-post, as compared to those facing no shock. Households exposed to 

shocks were, ex-post, more vulnerable in terms of lower welfare, which also reduced their capacity 

to come up with effective coping strategies. However, it is an open question as to what the 

contribution of these shocks to welfare differences are. For instance, poor households may more 

frequently suffer shocks and those who face shocks often are more likely to deplete their resources 

leading to poverty, creating a circular relation between poverty and shocks. We continue to unravel 

this by looking at coping strategies of households. 

Households react in different ways to shocks. The reported coping strategies include
136

:
 
(1) did 

nothing; (2) consumption contraction (i.e., including eating less and buying less); (3) selling 

assets and livestock; (4) increased labor supply; (5) used financial strategies (including saving and 

credit); and (6) received help from government and friends. For the rest of the descriptive results 

we focus on each of these coping strategies used against the major type of shocks namely economic, 

health and climatic shocks. 

 

                                                           
135 The welfare indicators used include consumption expenditure, housing quality index, consumer durable index, service quality 

index and wealth index. 
136 In the survey questionnaire, households are asked to describe what they did in response to each of the shock they faced. 
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Using this categorization, we investigate the various coping strategies by type of shocks, 

welfare levels and location (Table 3). Almost half of the sampled households did not employ any 

mechanism to cope with shocks in both 2006 and 2009
137

.
 
This is evidenced by the fact that 

about 40 and 49 percent of households responded ‗nothing‘ as a response to at least one of the 

major shocks in 2006 and 2009, respectively. This figure is comparable to other studies including 

Santos et al. (2011), who find that about 36 percent of households reported not having coped with 

one or more shocks in Bangladesh. Furthermore, in 2006 about 24 and 17 percent of households ate 

less and bought less in response to shocks. This means, more than 80 percent of households 

did not cope to at least one of the major shocks. In 2009, this figure increased to 85 percent. This 

result is consistent with Dercon (2004), who found that during the 1984- 85 famine, people ate 

fewer meals, cut back on quantities consumed, and ate unusual wild foods. 

Taking credit and selling livestock were the most common coping strategies used by 

households
138

. Increasing labor supply
139  

was also found to be among the common coping 

strategies. Disaggregating coping strategies by shock types, we find that doing nothing and 

consumption contraction were the most common coping strategies for all shock types. For those 

households who used active coping strategies in response to economic shocks, 21.5 percent of 

households used credit and 15 percent reported selling livestock. These strategies were followed 

by increasing labor supply. For coping with health shocks, households reported having used 

credit, selling livestock and getting help from friends. About 11 percent of households also 

reported the use of saving as a coping strategy against health shock, the highest proportion 

amongst all coping strategies. 

For climatic shocks, in addition to using credit and selling livestock, households received help 

from government. Another alternative was relying either on food aid or government safety nets 

(food for work or cash for work). Skoufias and Quisumbing (2005) also find that many 

households in rural Ethiopia used coping strategies including transfers from friends or 

relatives as well as participation in public safety net programs. 

Households coping strategy against food price increases were also in line with the other 

shocks. Households tended to buy less and ate less or just did nothing in response to the shock. If 

they undertook active coping strategy, they increased labor supply and sell livestock to smooth 

consumption. Credit was not used as main coping strategy as in the case of other shocks here. 

This is in line with findings of Alem and Söderbom (2012) for urban areas, where they find that 

the most common coping strategies in response to food price increase are cutting back on 

quantities consumed per meal, getting assistance from relatives and friends, shifting resources 

from other consumption items to food, and increasing labor force participation. They find little 

evidence of use of own assets and credit among the sampled households. 

 

                                                           
137This explains the high percentage of households who responded „nothing‟ as a response to at least one of the major shocks namely 

economic, health, and climatic shock. 

138 The survey does not specify whether the credit is formal or informal. 

139 It is a common practice in developing countries that households increase supply of labor either within the same income earning activity or 

diversify into other activities (such as off-farm employment in rural and petty businesses in urban settings). In our sample, we do not 

find specific information as to the type of activity that households engage in when increasing their labor supply. In addition, households 

also tend to migrate to find employment opportunities in other locations. We find migration as a coping strategy mainly against job loss 

but we do not find it as a major coping strategy at least in our sample. 
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Looking at coping strategies disaggregated, ex-post, by per capita consumption expenditure 

quintiles, we find that 45 percent of households in the poorest quintile in 2006 and 53 percent 

in 2009 did not cope with the shocks at all. Of those who used certain coping strategies, the 

most common was consumption contraction followed by credit and then livestock sales. From 

the richest quintile, we find that 32 percent and 39 percent of households did not cope in 2006 

and 2009, respectively. For the richest quintile, consumption contraction was not as commonly 

used as by the poorest quintile, even though it was still the preferred coping strategy. The richest 

households also used savings, credit, and networks, such as help from friends, as coping strategies. 

Table 3. Coping Strategies by shock type, welfare and location (% of households) 

Coping strategies   Do 

not 

cope   

Ate 

less  

Bought 

less  

Sold 

assets  

Sold 

livestoc

k  

Increas

ed 

labor 

supply  

Saving

s 

Credit Help 

from 

Gvt. 

Help 

from 

friends  
All shocks 2006 40.8

4 

24.1

7 

17.86 8.22 13.02 10.10 6.94 18.73 8.27 10.32 
 2009 49.2

1 

16.9

0 

19.75 1.53 12.77 11.83 5.53 12.98 6.30 6.51 

Type of shock*           

Economic 2006 55.7

1 

28.4

9 

25.25 11.2

8 

15.51 12.55 7.69 21.51 8.89 11.35 
 2009 65.5

9 

17.9

5 

25.22 2.33 16.94 16.04 6.20 16.10 7.33 7.57 
Health 2006 50.8

5 

25.6

3 

20.53 13.6

6 

15.68 12.05 11.40 25.71 8.97 15.44 
 2009 58.6

5 

18.3

0 

21.47 2.23 14.34 12.18 7.78 17.00 5.33 9.80 
Climatic 2006 55.0

1 

32.1

5 

20.90 11.5

3 

20.81 15.37 7.31 21.27 14.7

1 

10.03 
 2009 66.4

9 

25.5

4 

25.70 2.55 19.74 17.80 4.88 16.25 10.2

2 

5.11 
Food price 

increase 

2009 14.2

2 

25.8

6 

35.86 0.12 4.58 9.04 3.13 3.17 0.96 0.40 
Real consumption per adult equivalent 

Poorest quintile 2006 45.8

8 

25.5

7 

18.04 8.41 13.84 8.06 5.78 17.51 7.36 9.28 
2009 53.1

5 

22.2

0 

22.20 1.40 13.11 11.36 4.55 16.43 7.69 6.64 
Second quintile 2006 46.7

6 

20.1

4 

15.24 7.36 16.11 11.73 4.38 20.49 8.93 9.63 
2009 54.1

2 

21.8

9 

18.39 1.23 15.94 11.03 3.15 13.84 7.71 5.08 
Third quintile 2006 42.3

8 

24.3

4 

13.49 9.63 9.98 9.81 6.65 16.11 5.95 10.51 
2009 52.3

6 

12.4

3 

18.21 2.63 12.43 14.36 5.25 12.26 5.25 6.83 
Fourth quintile 2006 39.5

8 

19.6

1 

15.59 8.23 9.28 9.98 6.30 15.06 5.95 7.01 
2009 51.1

4 

8.58 16.81 1.40 9.63 14.54 3.15 9.63 4.03 5.95 
Richest quintile 2006 32.4

0 

14.3

6 

14.71 4.73 4.73 7.36 8.41 9.63 3.85 9.11 
2009 39.7

5 

7.36 11.38 1.23 5.43 7.01 10.16 7.18 1.58 5.95 
Location            
Urban 2006 29.4

0 

19.1

0 

15.85 3.17 1.14 6.51 7.31 12.68 2.46 9.60 
 2009 32.2

6 

9.33 12.90 0.26 0.78 5.93 5.49 7.85 1.66 7.06 
Rural 2006 49.4

2 

21.9

2 

15.12 10.6

4 

17.15 11.28 5.64 17.79 9.07 8.84 
 2009 62.0

0 

17.9

8 

20.37 2.45 18.33 15.53 5.08 14.54 7.65 5.43 
Region            
Addis Ababa 2006 20.7

3 

17.0

7 

11.95 2.44 0.24 4.63 3.90 8.78 1.71 10.73 
2009 22.5

2 

9.20 9.69 0.00 0.00 5.57 4.84 4.36 0.73 9.44 
Amhara 2006 37.1

9 

19.8

2 

15.09 5.09 10.88 11.93 8.77 15.79 10.1

8 

12.98 
 2009 52.3

6 

23.0

4 

19.37 0.87 10.30 10.12 4.89 12.74 1.05 6.28 
Oromia 2006 34.8

9 

19.0

0 

15.89 12.9

5 

8.81 13.64 5.87 10.02 9.50 7.94 
 2009 57.8

0 

6.35 15.61 3.77 12.86 13.89 5.32 10.46 0.69 6.52 
SNNPR 2006 50.1

4 

21.9

9 

21.43 11.0

6 

15.41 7.14 10.22 25.07 5.60 10.64 
 2009 55.4

5 

11.7

4 

20.23 2.26 10.61 9.05 8.35 14.99 9.90 6.65 
Tigray 2006 56.0

9 

24.7

0 

10.29 4.46 14.41 8.75 1.20 14.92 4.12 3.60 
 2009 53.0

8 

21.4

0 

19.18 0.34 19.52 18.49 2.05 13.87 11.4

7 

2.40 
* Economic shock includes input price increase, livestock death and job loss; health shock includes 

death and illness of household head, spouse, or other members; climatic shock includes occurrence 

of natural disasters such as drought and crop failure. 
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Coping strategies did not differ as such between urban and rural areas. However, it is 

noticeable that the percentage of households who did not cope was much higher in rural areas, 62 

percent in 2009 as compared to 32 percent in urban areas. This is supported by the figures 

disaggregated by region. In 2009, we find that in the capital city, Addis Ababa, about 22 percent of 

households did not cope, while this percentage increased to more than 50 percent in other 

regions. Hence, households in the regions coped less than those in cities where access to credit 

and market-based coping strategies (such as insurance schemes) were relatively more accessible. 

In sum, we find that coping strategies tended to shift more towards increasing labor supply, 

taking credit and selling livestock versus selling of assets or personal belongings over time. In 

addition, the share of households getting assistance from relatives and friends went down between 

2006 and 2009. Moreover, household‘s use of coping strategies declined over time. This is evident 

from the statistical results that households often do not cope with shocks and when they do 

cope, it tends to be through consumption contraction by eating and buying less, which is hardly 

coping. In the next section, we specify and estimate econometric models in order to investigate 

the determinants of shocks and coping strategies. 

3. Econometric model and results 

3.1. Identification strategy 
The probability of shock occurrence and the probability of coping with shocks are estimated in a 

panel model using the 2006 and 2009 survey rounds. A two-step procedure is used for the 

corresponding latent models to account for censoring stemming from the observation of the 

probability of coping only for those households that have actually faced shocks. We specify the 

probability of shock incidence in equation (1):  

it it i itZ X u            (1) 

Where Zit is shock incidence, equaling 1 if a household faced anyone shock at time t and 0 otherwise, 

Xit is a set of time-varying explanatory variables, μ is a vector of parameters to estimate, ui is time 

invariant individual effect and εit are error terms assumed to be normally and independently 

distributed. This equation shows the probability of shock incidence of a given household. We estimate 

equation (1) both generally for all the major shocks together, and individually for each of the major 

shocks namely economic, health and climatic shocks.  

For those households that have faced shocks, we now examine whether they used a coping strategy or 

not at all. Responses of households such as not doing anything, eating less and buying less, indicate 

that households are passive in coping with the shocks. This is consistent with life cycle model that 

households with such responses cannot smooth out consumption in times of shocks if they are not 

acquiring additional income to keep consumption at the pre-shock level. Hence, we group such 

households together as ‗do not cope‘. In contrast, those households using active strategies to offset the 

negative effects of shocks by selling assets, selling livestock, working more or receiving help from 

government or friends are categorized as ‗coping‘ households. Note that a household‘s choice of 

coping or not coping is not only related to the benefit from earning additional income to smooth 

consumption, but also it comes with opportunity costs of time (from working more), of household 

resources (from selling assets), and of future earnings.  
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We have checked whether our data supports the aggregation of those households reporting ‗nothing‘, 

‗eat less‘ and ‗buy less‘ into one group, by assessing the living standard variables of these households 

(see Annex III). We find supporting evidence that households who are using these responses indeed 

have comparable living standard indicators all of which are well below the mean value of the living 

standard indicators.  

We assume that the household values the utility obtained from coping (Uc) against the utility from not 

coping (Unc), which can respectively be described as: 

itc itc i itcU W       and itnc itnc i itncU W          (2) 

Where Uitc (respectively Uitnc) is utility of household i at time t from coping (respectively not coping). 

The household compares the utility levels obtained so that if Uitc > Uitnc, the household chooses 

coping instead of not coping. However, the choice of the household is observed but not the magnitude 

of utility derived from the choice. In these conditions, the probability to cope is Pr [Yit =1|Witc] = Pr 

[Uitc > Uitnc]; and the probability not to cope is Pr [Yit =0|Witnc] = Pr [Uitc ≤ Uitnc]. The coping 

response is taken for the three major shocks together namely, economic; climate and health shocks in 

both rural and urban areas.  

Equation (3) describes the coping equation:  

*

it it i itY W                (3) 

Where Yit = 1 if household copes (if Yit
*
 > 0), and Yit = 0 if household do not cope (if Yit

* 
≤ 0). Hence, 

Yit is the coping response of households,
140

 which equals 1 if the household uses any one of the active 

coping strategies (such as saving, credit, working more etc.) and 0 if the household does not cope 

(namely nothing, ate less, bought less), Wit is a set of time-varying explanatory variables, σi is a time-

invariant individual effect and αit are error terms assumed to be normally and independently 

distributed.  

We observe responses in terms of coping strategies only for households that have suffered shocks. 

This generates substantial sample selection. Heckman (1976, 1979) suggested a two-step procedure to 

estimate linear regression models affected by sample selection. However, the usual Heckman (1979) 

procedure cannot be implemented in random effect models because it would produce inconsistent 

estimators (Wooldridge, 2002). In particular, random effects estimator cannot produce consistent 

estimates if the selection is operating through the individual effects (Vella, 1998). In our context, this 

would mean that obtaining consistent estimates is only ensured if selection (into coping or not coping) 

does not operate through time-invariant household specific effects. However, we cannot entirely rule 

out this argument because households could cope or not cope depending on unobserved individual 

factors such as behavioral tendencies, skills or even family upbringings. Hence, we need to find a 

solution to correct for possible selection bias and unobserved heterogeneity in the panel data.  

Wooldridge (1995) suggests an alternative procedure to handle the above cases in random effect panel 

estimation. First the random effect models are estimated for equation (1) applied to shock occurrence 

in each observed year to obtain estimates of μ. Then, the corresponding inverse Mills ratios are 

computed individually for each survey year, 2006 and 2009, given as: 

                                                           
140 For the equation on coping, we group households into those who are not coping with any of the given shocks (those who responded 

„nothing‟, „ate less‟, and „bought less‟), and those who are using any one of the active coping strategies.   
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        (4) 

Where  and are respectively the probability density function and the cumulative density function 

of the standard normal distribution and t denotes 2006 and 2009 survey years. In the second step, we 

estimate a random effects logit model for the coping equation (3) including it


as an additional 

independent variable in order to correct for selectivity for coping. This methodology allows consistent 

estimates of the β parameters in the coping equation. We estimate equation (3) generally for coping 

with anyone of the major shocks and individually for coping with each of the major shocks; namely 

economic, climatic and health shocks.  

A common criticism of the Heckman selection method is that it has to fulfill the exclusion restriction 

(Little and Rubin, 1987). Variables, which explain occurrence of shocks, but not coping strategies, are 

needed. Often, it is difficult to find such variables in practice. For our purpose, we use a relatively 

exogenous variable, location, as an appropriate exclusion restriction. We include location (in terms of 

rural/urban, region and community dummies) for the shock equations while we exclude it from the 

coping equations. This is suitable because studies already found that locations have only a marginally 

significant role in households‘ coping decisions (Tongruksawattana et al., 2009; Santos et al., 2011). 

In contrast, location is quite important in determining occurrence of shocks, especially climatic 

shocks. In a developing country context such as Ethiopia, the culture of coping is related to the 

existence of networks within the community which is captured by number of relatives and existence 

of people to rely on in the coping equations. In addition, we have included population size of the 

community that more or less captures community differences.  

3.2. Determinants of shock incidence 
The results depicted in Table 4 show that shocks were much related with household 

characteristics. Obviously, large households had a higher probability that at least one member 

suffers a shock. This is true for all the shocks but more for economic shocks. Disaggregating 

household size we find that households with more adult members had higher probabilities of 

reporting any one shock in general and facing health shock in particular. For health shock, 

having more children also increased the health shock probability as it increased the number of 

members that were the most vulnerable to health problems. Households with a higher number of 

male household members had a lower probability of facing shocks, especially true for the 

probability of health and economic shocks. Education of both the household head and spouse 

were found to have a significant effect on climatic shock incidence. Households with higher 

education may tend to live in locations that are less prone to natural disaster and may be less 

exposed to crop failures
141

,
 
perhaps because their knowledge allows them to better assess and deal 

with these risks. 

We find mixed evidence from the land ownership indicator, which reflects household living 

standard, in that it increased the probability of shock occurrence for economic and climatic shock, 

presumably because those households that reported climatic shock and mostly economic shock 

were mainly rural household that are likely to own land anyway. On the other hand, land ownership 

was likely to decrease the households‘ probability of facing a health shock. Here, it seems that 

land ownership captures living standard and living conditions differences among households and, 

                                                           
141 This result is interpreted for climatic shocks, where we include community dummies to take care of location. 
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hence, exposure to health shock. Households‘ reporting of food shortage in the past 12 months 

was found to have a significant effect on all shock types. This is expected as those households that 

experienced food shortage must have lower living standard which indirectly captures its effect on 

shock occurrence. 

Households‘ source of income was found to play a significant role in determining the probability of 

shock incidence. Compared to households in the agricultural sector, those earning income from 

service, trading, manufacturing and other sources were found to be less prone to suffer from at 

least one shock. This result was significant for economic shock and marginally significant for 

health shock. We did not include source of income as a determinant of climatic shocks since 

climatic shocks were mainly a rural phenomenon and most households in rural areas depend on 

agriculture for their source of income. 

Access to services such as training for jobs, women‘s groups, and information on education 

opportunities were found to diminish households‘ probability of facing at least one shock. This 

was especially relevant for health shocks where having access to welfare programs and women‘s 

groups decreased the probability of health shock occurrence. This is partly because, in the Ethiopian 

context, these services provide a platform for information exchange on health topics that 

contributes to improve hygiene and health care practices. In addition, getting information on 

harmful traditional practices also reduced households‘ probability of facing health shocks. For 

economic shocks, having access to job training and employment opportunities decreased the 

likelihood of facing economic shocks such as job loss. None of these service provisions were found 

to be significant for climatic shocks, however. 

Infrastructure, captured by the dummy variable that access to community is a dirt road, 

significantly affected the probability of occurrence of health and climate shocks. We find that when 

the roads are not better, then the incidences of death and illness increase as it decreases the 

probability of health services being delivered. Similarly, these communities (accessed via dirt 

road) have a higher tendency of experiencing crop failure and natural disasters such as drought. 

Location significantly influenced the probability of shock occurrence. For instance, households 

in urban areas had lower probability of facing health shock. In addition, living in the regions, as 

compared to the capital city, Addis Ababa, increased household‘s probability of facing any one 

shock in general and economic shocks in particular. Finally, for climatic shocks, community 

dummies, not reported, showed that location matters a lot. 

Table 4. Determinants of shock incidence: Random effect model (2006 and 2009 rounds) 

=1 if households have faced 

any one shock, health shock, 

= 0 otherwise economic 

shock, or climatic shock, 

 

Any one 

shock 

Health 

shock  

Economic 

shock 

Climate shock 

Household demographic and socio- economic characteristics 

Household size_ lagged 0.112*** 

(0.0364) 

0.0359 

(0.0263) 

0.121*** 

(0.0247) 

0.0269 

(0.0314) 
Number of adult household 

members_ lagged 

0.0877* 

(0.0522) 

0.143*** 

(0.0392) 

-0.0247 

(0.0352) 

-0.0101 

(0.0506) 
Number of children in household 

lagged 

0.0106 

(0.0276) 

0.0439** 

(0.0198) 

-0.0386** 

(0.0177) 

0.0618** 

(0.0241) 
Number of male household 

members _ lagged 

-0.0595 

(0.0468) 

-0.0995*** 

(0.0336) 

-0.0117 

(0.0300) 

-0.0731* 

(0.0375) 
Male household head 0.0720 

(0.143) 

0.0435 

(0.116) 

0.303*** 

(0.101) 

0.0331 

(0.129) 
Years of schooling of household 

head _ lagged 

-0.0836** 

(0.0394) 

0.00454 

(0.0290) 

0.00610 

(0.0257) 

-0.0949*** 

(0.0319) 
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Years of schooling of spouse 

lagged 

0.0187 

(0.0402) 

0.0227 

(0.0303) 

-0.0402 

(0.0267) 

-0.0684** 

(0.0339) 
Living standard     

Household owns land 

 

0.410* 

(0.223) 

-0.542*** 

(0.164) 

0.926*** 

(0.163) 

1.266*** 

(0.278) 
Household faced food shortage 

lagged 

0.670*** 

(0.120) 

0.461*** 

(0.0819) 

0.320*** 

(0.0725) 

0.327*** 

(0.0898) 
Household source of income: reference is the agriculture 

Service and civil servant -1.488*** 

(0.175) 

 

-0.0453 

(0.150) 

 

-0.916*** 

(0.118) 

 

 

Trading and petty business -1.795*** 

(0.167) 

-0.292** 

(0.149) 

-0.928*** 

(0.112) 

 

Manufacturing -1.504*** 

(0.216) 

-0.257 

(0.192) 

-0.585*** 

(0.156) 

 

Other -1.307*** 

(0.183) 

-0.190 

(0.149) 

-0.764*** 

(0.119) 

 

Access to services     

Household had access to job 

training/employment 

-0.179 

(0.113) 

 -0.315*** 

(0.0756) 

 

Household had access to welfare 

programs (food for work, cash for 

work or safety net) 

 

 -0.427*** 

(0.0887) 

 

  

Household had access to women‘s 

groups 

-0.202* 

(0.119) 

-0.285*** 

(0.0820) 

  

Household has information on 

education opportunities for children 

-0.258 

(0.205) 

-0.326** 

(0.143) 

  

Household has information on 

harmful traditional practices 

=1 if households have faced 

any one shock, health shock, 

= 0 otherwise economic 

shock, or climatic shock, 

 

 -0.223 

(0.137) 

  

    

Community characteristics     

Access to community is dirt road -0.0215 

(0.124) 

0.222*** 

(0.0786) 

-0.0987 

(0.0817) 

0.835*** 

(0.132) 

Urban area  -0.120 

(0.129) 

  

Region dummies: reference is the capital City, Addis Ababa 

Amhara region 0.547*** 

(0.169) 

 0.764*** 

(0.133) 

 

Oromia region 1.015*** 

(0.208) 

 0.830*** 

(0.147) 

 

SNNP region 1.160*** 

(0.204) 

 1.250*** 

(0.146) 

 

Tigray region 1.058*** 

(0.184) 

 0.868*** 

(0.136) 

 

Community dummies included No No No Yes 

Constant  1.140*** 

(0.428) 

0.470 

(0.290) 

-1.710*** 

(0.282) 

-2.235*** 

(0.369) 

Observations 4,491 4,479 4,557 4,591 

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 

3.3. Determinants of coping  
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Table 5 shows the estimates of the determinants of coping mechanisms. Demographic 

characteristics such as household size did not play much role in households‘ coping. On the 

contrary, we find that household size decreased the coping probability against economic shocks. 

This could be because big households are burdened with many mouths and, perhaps, cannot 

afford to take the time or resources to undertake activities that would smooth consumption. Still, 

households with male members had a higher probability of coping, although marginally 

significant. Moreover, we find that households with better educated household head tended to 

have higher probability of coping with health shocks. 

We find evidence that networks are significantly related to households‘ probability of coping. This 

is shown by the positive influence of the number of people who can help in times of crisis and 

the number of relatives living in the community. Those households that have many relatives 

living in the community and people to rely on in times of crisis are much more likely to cope 

with shocks. This role of networks arises for all types of shocks. In Ethiopia, networks play a 

great role as buffers against shocks. There are strong ties among extended family members and 

social ties are strong where people rely on others in times of need (Hoddinott et al., 2009). This 

finding is also consistent with findings of Fafchamps and Lund (2003) in Philippines and 

Grimard (1997) in Cote d‘Ivoire. Similarly, availability of employment opportunities in the 

community increased the probability of coping with any one shock in general and against 

economic shocks in particular. For instance, households facing livestock death in rural areas may 

resort to working as laborer on other people‘s land. 

Access to services, such as income generating schemes and information on selling outputs, 

enhanced the probability of households‘ coping with climatic shocks. This implies that 

households with access to such services are in a better position to sell agricultural outputs/ 

livestock or increase their labor supply to cope with climatic shocks. The positive effect of having 

such services was also observed in economic and other shocks, although marginally significant. 

Moreover, households with information on saving and credit schemes had an advantage in 

undertaking coping strategies with any one shock, in general, and with economic shocks, in 

particular. This shows that information on saving and credit schemes plays a critical role in the 

coping strategy (or lack thereof) undertaken by a households. Specifically, accessing 

information on saving and credit should be promoted because using saving and credit as coping 

strategies is much better option than depleting resources to cope with shocks by selling assets or 

livestock. 

Households facing simultaneous shocks were less likely to undertake coping strategies. In 

particular, those who encountered economic and climatic shocks were less likely to undertake 

coping with any one shock. This is reinforced by the result on the total number of shocks faced by 

households, which had a significant negative effect on households‘ probability of coping with any 

one shock, and against economic and climatic shocks in particular. Proximity of community to 

town (in rural areas) or to city center (in urban areas) was found to increase significantly the 

probability of coping with health and economic shocks while other community characteristics, such 

as population, were found to decrease the probability of coping. This may be because a larger 

population implies sharing of resources with many other people. This is notably significant for 

coping with health shocks. 
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Table 5. Determinants of coping: Random effect Logit (2006 and 2009 survey rounds) 

Category  Explanatory variables for coping   Any one 

shock 

Health 

shock 

Economic 

shock 

Climate 

shock 

=1 if households reported to have coped (used active coping strategy) = 0 if households did not cope 

i.e. reported (‗nothing‘, ‗ate less‘ and ‗bought less‘ as coping strategy) 

 

Household 

demographic 

and socio-

economic 

characteristic

s 

Household size_ lagged -0.0445 -0.0327 -0.0620** 0.0140 
(0.0273) (0.0378) (0.0313) (0.0318) 

Years of schooling of household 

head _ lagged 

0.0247 0.131*** -0.0399 -0.0275 

(0.0295) (0.0450) (0.0356) (0.0367) 

Number of male household 

members _ lagged 

0.0778** 0.0357 0.0854** -0.00165 

(0.0347) (0.0492) (0.0396) (0.0394) 

Networks Number of people who can help 0.0724* 0.0746 0.0978** 0.121*** 

(0.0402) (0.0564) (0.0456) (0.0451) 

Number of relatives living in the 

community 

0.0542* 0.132*** 0.0629* -0.0103 

(0.0312) (0.0429) (0.0348) (0.0353) 

Employment opportunity 0.335*** 0.110 0.168 0.485*** 

(0.0965) (0.133) (0.114) (0.119) 

Access to 

services  

Household has access to welfare 

programs (food for work, cash for 

work or safety net) 

  0.154  

  (0.112)  

Household has access to income 

generating schemes 

  0.0245 0.207* 

  (0.107) (0.109) 

Household is able to get 

information on markets to sell 

outputs 

0.120  0.102 0.351*** 

(0.0943)  (0.114) (0.113) 

Household is able to get 

information on saving and credit 

schemes 

0.189* 0.154 0.219* 0.217 

(0.108) (0.145) (0.129) (0.134) 

Shock 

occurrence 

and number 

Household faced economic shock -1.076***    

 (0.107)    

Household faced climatic shock -0.620***    

 (0.116)    

Household faced health shock -0.120    

 (0.112)    

Total number of shocks faced by 

household 

-0.196*** 0.0294 -

0.0975*** 

-0.175*** 

(0.0405) (0.0323) (0.0285) (0.0285) 

Community 

characteristic

s and district 

dummies 

Distance of community from center 

of nearest town is less than 1km 

0.0906 0.402*** 0.199* -0.484*** 

(0.111) (0.138) (0.120) (0.129) 

Total population in community logs -0.321*** -

0.403*** 

-0.210* -0.0855 

(0.0904) (0.116) (0.113) (0.130) 

Selectivity 

correction 

IMR_2006 0.715 0.559* -0.000821 -1.141*** 

 (0.514) (0.326) (0.184) (0.217) 

IMR_2009 -0.724 -

1.145*** 

0.195 -0.213 

 (0.659) (0.354) (0.195) (0.230) 

Constant 2.996*** 3.795*** 0.616 1.131 

 (0.817) (1.084) (0.996) (1.148) 

 Observations 3,157 1,718 2,171 1,960 

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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4. Conclusion 
Using rich panel data from Ethiopian households, we study the incidence of shocks suffered by 

households and what strategies to cope were employed. First, the results show that households in 

Ethiopia face a diversity of economic, climatic, health and other shocks. Economic, health, and 

climatic shocks are pervasive. For example, input price hikes, illnesses and droughts were the 

major shocks typically affecting Ethiopian households. Between 2006 and 2009, shock incidence 

increased for all types of shocks. The rise in shock incidence was particularly high for economic 

shocks, especially for increases in input prices and food prices. This is consistent with the 

occurrence of the financial crisis in that price increase is reported as a major shock by more than 87 

percent of the sampled households in 2009. 

Disaggregating shock incidence in terms of rural and urban areas helps to identify areas where 

policy should be focused. In rural areas, economic and climatic shocks are dominant. Input price 

increase and natural disaster such as drought are especially worrying in these areas. Between 

2006 and 2009, input price increase was reported as the main shock in rural areas with reporting 

rising by 18 percentage points. This shows how sensitive households are to inflation. In contrast, in 

urban areas, illness of household head, spouse or other member was found to be a main shock 

followed by job losses. 

Second, we assess how specific household strategies are associated with specific shocks. The results 

show that households in Ethiopia rarely cope with shocks. This is consistent with findings of 

other studies in Bangladesh (Santos et al., 2011) and Ethiopia (Dercon, 2004). From households 

reporting of coping strategies, the most common coping measures include credit, selling 

livestock, help from friends and government, and increasing labor supply. We find that for 

covariate shocks such as drought, in addition to using credit and selling livestock, households 

often rely on help from government. For idiosyncratic shocks such as illness, in addition to using 

credit and selling livestock, households receive help from friends. In general, credit and 

selling of livestock standout as the most used coping strategies with shocks in Ethiopian 

households. For food price increase, however, we find that households prefer to work more. This 

shows how households strategies differ for covariate and idiosyncratic shocks and how new 

strategies emerge as major covariate shocks such as food price increase surface. 

Third, we estimate the effects of the observed determinants of shocks and coping strategies at 

household level. We find that household characteristics, such as household size, influence the 

probability of shock occurrence. Other important factors of reduced shock incidence include 

education and access to services that especially create a platform for information exchange. 

These are useful instruments on which poverty alleviation policies could be constructed in 

response to shocks. Moreover, we find that those households whose livelihood is based on 

agriculture are more likely to face a shock as compared to others, while they are less likely of 

coping with shocks. Hence, these households are doubly vulnerable. 

For coping strategies, we find that networks play a vital role in increasing the coping 

probability of households. In addition, employment opportunities in the community and creating 

access to information on saving and credit schemes increase the likelihood of coping. These 

are important policy instruments that enhance the coping probability of households. We also 

find strong evidence that households faced with simultaneous shocks, especially with economic 

and climatic shocks are less likely to undertake active coping strategies. 
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Annex 

Annex I. Welfare and incidence of shocks in Ethiopia 

  Total   Urban   Rural  

Shock No T- Shock No T- Shock No T- 

 shock value  shock value  shock value 

Consumption 2006 136.23 184.59 0.000 173.6

8 

216.35 0.000 116.0

5 

133.65 0.001 

expenditure 2009 143.74 187.10 0.000 184.8

8 

201.97 0.076 122.5

0 

140.91 0.016 

Housing 2006 0.27 0.37 0.000 0.40 0.45 0.000 0.20 0.23 0.035 

quality index 2009 0.30 0.40 0.000 0.42 0.44 0.101 0.24 0.29 0.007 

Consumer 2006 0.20 0.29 0.000 0.33 0.38 0.000 0.12 0.13 0.552 

durable 2009 0.25 0.38 0.000 0.41 0.43 0.243 0.17 0.21 0.002 

index           

Service 2006 0.33 0.42 0.000 0.53 0.54 0.257 0.23 0.21 0.324 

quality index 2009 0.39 0.53 0.000 0.54 0.58 0.005 0.31 0.36 0.056 

Wealth index 2006 0.27 0.36 0.000 0.42 0.46 0.000 0.18 0.19 0.496 

 2009 0.32 0.43 0.000 0.46 0.48 0.014 0.24 0.29 0.000 

 

Annex II. Welfare and coping strategies in Ethiopia 

2006 2009 

Consumption 

expenditure 

Wealth index Consumption 

expenditure 

Wealth index 

Nothing 134.18 0.26 135.88 0.29 

Ate less 123.28 0.26 112.23 0.26 

Bought less 139.38 0.27 129.84 0.29 

Average 144.92 0.28 149.63 0.33 

 

Annex III. Welfare and coping strategies in Ethiopia 

2006 2009  

Consumption 

expenditure 

Wealth index Consumption 

expenditure 

Wealth index 

Nothing 134.18 0.26 135.88 0.29 
Ate less 123.28 0.26 112.23 0.26 
Bought less 139.38 0.27 129.84 0.29 

Average 144.92 0.28 149.63 0.33 

 

 




