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The twin processes of urbanisation and industrialisation are positively correlated with waste 

generation and energy consumption. Sadly, the global reliance on fossil fuels has contributed 

not only to new challenges of global warming, but also to price volatility and relentless depletion 

of finite reserves. With its very low oil reserves and heavy dependence on coal, Africa has not 

been spared, making the need for innovations in renewable energy more urgent than ever. 

Admittedly, the African continent is endowed with several renewable energy sources. This policy 

brief discusses experiences of converting waste to energy in Africa. The work demonstrates that 

currently there are very few waste-to-energy (WTE) projects on the continent. Nevertheless, there 

exist great opportunities to improve waste management, financial investments, technological 

take-up and skills sets to support the continent’s green energy revolution.
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Introduction and background

The twin processes of urbanisation and 
industrialisation are positively correlated with 
not only the generation of large quantities of 
organic waste, but also an astronomical rise 
in energy consumption the world over. This 
is notable in African cities that continue to 
experience rapid population growth and incessant 
physical expansion in response to modernisation 
and globalisation processes.1 The advances 
in production processes and improvements 
in consumption and standards of living also 
being recorded in the continent bring about new 
challenges, such as increased waste generation 
and a high demand for and consumption of energy 
resources.2,3 Related to these formidable concerns 

is the continuous depletion of non-renewable 
energy reserves such as coal, as well as the 
continuous rise and volatility of the price of oil, the 
currently dominant global energy resource. Such 
unfavourable developments specifically demand 
innovative strategies to generate sustainable, 
affordable, secure, reliable, clean and renewable 
electrical energy from alternative sources – such 
as waste.4,5

This policy brief focuses specifically on the 
experiences in WTE projects in a few African 
countries that have also adopted the appropriate 
technologies to generate the much-needed green 
energy, specifically from municipal solid waste 
(MSW). It goes on to discuss the prospects of 
establishing projects of the same nature in other 
African countries. Challenges that commonly 
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which are themselves renewable resources and 
form constituent parts of the natural ecosystem.9 
The energy is produced by incinerating the waste, 
or disposing of it in landfills and extracting 
gas, which is converted to electrical energy. The 
greenhouse gases (GHGs) that are emitted during 
the energy-generation process from the waste 
are considered to be part of the natural carbon 
cycle, since they would have been removed from 
the atmosphere during the lives of the trees and 
plants. Therefore there are no additional or new 
gases that are released into the air; instead the 
same gases are recycled. This is the opposite of 
burning fossil fuels such as coal when generating 
electricity, as they release carbon dioxide that 
would have ceased to be part of the atmosphere 
for several centuries. 

A synopsis of WTE projects 
within the African continent 

Faced with the daunting challenges of dwindling 
reserves of coal, which is the common source of 
energy, and low oil reserves fetching high and 
volatile prices, some African countries have 
started shifting towards adopting and using 
renewable energy sources, thus asserting the 
so-called green energy revolution agenda in the 
continent.10 Indeed, waste has lately come to be 
regarded as a resource in the African continent, 
with many countries adopting integrated 
management practices that emphasise recycling, 
reusing and recovery strategies. 

Experiences
A few African cities have established WTE 
projects, although on varying scales. A classic 
example is the eThekwini municipality in 
South Africa, which has embraced innovative 
technologies to convert MSW into energy since 
2006, although the projects were initiated in 
2002. Three projects at La Mercy, Mariannhill 
and Bisasar landfill sites were initiated under the 
Clean Development Mechanism (CDM), a brainchild 
of the United Nations Framework Convention for 
Climate Change (UNFCC) of the Kyoto Protocol. 
The projects generate about 7,5 MW of electricity, 
which provides power to about 3 500 residents 
of the municipality,11 generating R48 million 
through the selling of certified carbon credits; it 
is estimated to be able to generate a total of R400 
million during its life.

In the municipality of Abidjan, Côte d’Ivoire, 
about 30 MW of electricity is generated from 
landfilled waste. The project was started in 2009 

confront WTE projects in African countries are 
also highlighted. The brief ends by proffering 
recommendations on the way forward as the 
continent steers towards a green revolution 
agenda. 

Waste-generation streams 

MSW is a consequence of lifestyles in urban 
centres, where volumes of waste rise directly with 
increases in population and standards of living. 
With 4,3 billion people likely to be living in urban 
centres of the world by 2025, it is estimated that 
the volume of waste they generate will reach 2,2 
billion tonnes.6 Waste that is generated within 
these urban centres is basically rubbish or 
garbage made up mainly of food leftovers, paper, 
plastic, glass and metal that are thrown away, as 
they are commonly regarded as lacking in value. 
Such waste is generally categorised according 
to its source of generation, which ordinarily 
includes major streams such as households, 
commercial activities and markets, as well as 
minor contributors such as street sweepings. 
At source, MSW can also be separated into dry 
and combustible components (paper, plastics, 
metal and glass) and wet and non-combustible 
components (wood, yard and food-waste 
materials).  

Waste management processes

The maintenance of hygiene and cleanliness 
in urban communities involves several stages 
of MSW management, which range from the 
collection to transfer, treatment and disposal of 
garbage.7 Traditionally, MSW has been collected 
and disposed of by municipal authorities as part of 
community sanitation responsibilities and services. 
The complex and integrated processes of managing 
MSW range from eco-design of production plants 
to reduce waste at source, to reusing, recycling and 
recovery of waste generated, as well as composting, 
incineration and landfilling of collected waste 
from various sources. Disposal at landfill sites can 
be done directly from sources or from temporary 
community collection points such as skips, 
bunkers, standby trailers and open lots.8 

Waste as a source of green energy

Energy from waste is green in the sense that the 
major components of MSW are plants and trees, 
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in Bingervillle, North of Abidjan. About 200 000 
tonnes of waste are treated anaerobically, and gas 
is extracted from the landfills and later converted 
into electrical energy.

In Ghana, WTE projects have already been set 
up to generate about 6 MW of electricity, starting 
from 2014. The landfill site receives 270 000 
tonnes of waste every year and it is expected to be 
closed by 2044. Investments by private companies 
will see a further 10 MW WTE project in Accra, 
also starting in 2014. About 1 000 tonnes of waste 
will be processed per day and the projects should 
generate US$ 100 million in revenue per year for a 
period of 30 years.

Other African countries have also been 
generating electrical energy through incineration 
and cogeneration of organic waste, without 
landfilling. Mauritius produces about 87 MW, 
while Kenya generates 35 MW, Uganda produces 
12 MW from waste and South Africa generates 
about 6 MW from either bagasse or biomass. The 
WTE initiatives in these African cities have gone 
a long way towards improving energy security, at 
the same time expanding and widening available 
choices.

Prospects
A large corpus of literature sources has 
highlighted the huge potential of untapped and 
under-utilised renewable energy sources in the 
African continent.12 There is great potential 
for increasing the generation and supply of 
renewable energy from waste in the African 
continent. First, prospects of converting waste 
to energy lie squarely on the positive correlation 
between high population concentrations in urban 
centres, generating huge quantities of waste, 
and advancements in technology and production 
processes that are realised as economies grow. 
Excitingly, millions of tonnes of waste, rich in 
organic content and value, are generated every 
year in African cities; hence they need to be 
properly managed and used innovatively to 
contribute to renewable energy production.13 
Moreover, climatic conditions in Africa, such as 
high rainfall and high temperatures, are conducive 
to rapid decomposition of landfilled waste.

Secondly, a number of African countries are 
flaring gas from landfills, biomass and bagasse, 
but not yet converting it into heat or electrical 
energy. In Dar es Salaam, Tanzania, about 202,27 
kt CO2e (carbon dioxide equivalent) of landfill 
gas is flared every year, while in Dakar, Senegal, 
about 131,32 kt CO2e is also burnt every year. In 
South Africa a total of 237,67 kt CO2e is flared 
every year in Ekurhuleni municipality within the 

Gauteng province, while about 188,39 kt CO2e is 
burnt every year in various urban centres by the 
EnviroServ landfill gas recovery project in the 
country. All these developments represent great 
potential for energy generation from waste; all 
that is needed is the acquisition of engines that 
convert the gas that is being flared currently into 
energy.

Thirdly, there have also been recent shifts 
in the policies and legislative instruments of 
various African governments towards increased 
generation and use of renewable energy and 
reduction in the use of the fossil fuels that cause 
global warming and consequently climate change. 
It is also hoped that efforts will be made to enforce 
them and regulate productive activities.

Fourthly, in some countries interest has been 
shown in investing in evaluating the potential 
of diversifying energy sources through the 
conversion of waste into energy. This is the 
case in Nairobi, Kenya, where Kenya Power may 
investigate possibilities of generating energy from 
waste at Dandora dumpsite; it is hoped that such 
plans will be converted into tangible actions. 

Challenges
In most African countries, modern technology 
that is efficient and effective in converting waste 
to energy, particularly the equipment used to suck 
gas from landfills, as well as the engines that are 
used to cool and convert the gas to electricity, 
is still lacking due to prohibitive costs.14,15 The 
few projects that have been implemented in the 
continent suffer critical shortages of experienced 
and well-trained personnel.16 Appropriate policies 
that support investments in renewable energy 
production are also lacking in most African 
countries, and where they exist, there are serious 
inconsistencies in their application.

Conclusions and recommendations 

Interestingly, the majority of the African 
population is not connected to modern energy 
services, a situation that makes the adoption of 
technological innovations in generating renewable 
energy from sources such as waste imperative in 
the continent. Admittedly, this is a predicament 
that demands not only immediate and concerted 
efforts from a multiplicity of stakeholders, but also 
a complete shift in approaches and techniques of 
problem solving.

In response to the demands, a few African 
countries have recently embraced modern 
technologies and innovations to effect the 
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generation and supply of renewable energy 
sources to their populations, and more are in the 
process of doing so. To this end, this work proffers 
the following recommendations:

 ● Against the backdrop of dwindling fossil fuels 
such as coal and the volatility of oil prices, 
renewable resources are critical to securing 
future energy supplies and socioeconomic 
development within the continent.

 ● The immediate and long-term energy demands 
of the ever-exploding populations in African 
cities need to be met, at the same time as 
ensuring progressive reduction of GHGs, such 
as methane and carbon dioxide, that directly 
cause global warming and climate change.

 ● There is need for a change in behaviour and 
attitudes so that waste will be regarded and 
treated as a valuable resource, which can only 
be possible through awareness raising and 
sensitisation of the general populace to its 
usefulness.

 ● The pursuit of sustainable and clean cities or 
societies calls for not only a shift in attitudes 
and views about waste, but also a better and 
clearer understanding of modern methods 
of waste management; hence there is a need 
for WTE technological uptake and training 
of personnel to improve the skills set in the 
continent. 

 ● Lessons from practices taking place in the few 
African countries such as South Africa and 
some other countries mentioned in this article 
should provide motivation for the programmes 
and endeavours that are being established in 
other urban centres of the continent. 

 ● Besides realising direct benefits of increasing 
and securing energy sources, scaling 
up the green revolution in the African 
continent will also help African countries 
to achieve the Agenda 2063 of achieving 
sustainable socioeconomic and environmental 
development.
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