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Upper illustration: Cows. Lower illustration: Tanzania Biogas digester
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Biogas for Better Life
An African Initiative

Biogas for Better life Initiative will be:
• an African initiative offering investment and
business opportunities; the right partners and local
ownership are the keys to success;
• local companies selling biogas installations to
households willing to buy;
• households enjoying better health and more
comfort and having more opportunities.
Will biogas really bring better health and quality of
life? And mean fewer trees being cut down for firewood? Will it make the soil more fertile and increase
agricultural production? And will it cut greenhouse
gas emissions and create new jobs and a new business sector? Will a single initiative bring all these
benefits on a massive scale to Africa? Is this just a
dream or can it really be done?
Experience in Asia has shown that it can. In Nepal,
more than 155,000 households enjoy the benefits of
domestic biogas. More than 95% of domestic installations are in daily use and 12,000 people have found
employment in the sector. A similar programme was
started in Vietnam in 2004 and is winner of the
Energy World Globe award 2007. More than 25,000
installations have since been built and are now operational.
Organisations dedicated to this project met on 2 and
3 October 2006. They are willing to lead the way in
making a dream come true in Africa. Partnerships are
being forged.
The partnerships are committed and serious about the
Initiative and to make it succeed. Professionalism and
success are the key operative focus. Desk studies,
analyses, assessments, roles and responsibilities, stakeholders, networking and commitment are the key
words. Experience with biogas in Africa has been
mixed. Few of the installations built there are still in
use. Past experience has shown that a technologydriven approach focusing on engineering and capacity
building does not always work and will not
necessarily create a market. There are also success
stories in Africa that will be built on, and based on
learned experiences from Nepal and Vietnam with
dedicated market approach, well defined roles

between stakeholders (government, business, suppliers, contractors, consumers and credit institutions)
proved to be the successful way forward. The technology has to be robust and reliable. The benefits for
both the national economy and individual households
have to be clear. A substantial market is needed to
attract commercial interests. Consumers must have
confidence in the technology and know how to use
it. And above all the household consumer confidence
with guaranteed effective service delivery, maintenance and safety is essential.
The prime key success is the role of women, and for
Africa the top essential foundation to build the
Initiative that will succeed at a total cost of between
600 and 800 Euros per installation, the total funding
requirements of the initiative are in the order of 1.5
billion euros. This includes all the costs of construction, manufacturing, support to consumers and suppliers, promotion, monitoring and management.
Micro credit, loans and cash contributions will
account for 0.9 billion Euros.
A grant of 600 million Euros will be used to subsidise
purchasing costs, promotion, training, quality control,
promotion and management.
The initiative will focus on countries and regions in
Africa with the best market opportunities.
Programmes will be implemented in these “pockets
of opportunity” by the coordinating organisation
working in close contact with the business community, operators of funding schemes and governments.
The ultimate aim is to develop a sustainable, commercial biogas sector and to give people a better life.
Management of the initiative will be lean and independent. It will provide leadership and a funding
channel for untied grants, facilitate the exchange of
knowledge, mobilise partnerships and encourage
innovation and market research
A biogas plant will reduce greenhouse gas emissions
by up to 5 tons of C02 annually. The CDM and
voluntary markets are willing to buy these offsets for
5 to 10 Euros a ton. This would provide households
with an estimated average income of 30 to 40 Euros
a year.
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The vision:
A commercial domestic biogas market

The “Biogas for Better Life; An African Initiative” vision is to succeed in African countries, as markets
oriented partnerships with governments, private sectors, civil society agents and international development partners. It aims to provide 2 million households
by 2020, with biogas digesters, business opportunities, improved household livelihood (good health,
sanitation, food security, environment and new jobs).
It offers households opportunity to own, control,
operate sustainable energy for their own kitchens at
affordable costs. It is safe, reliable and manageable to
any household in any African country
• Specific achievements to reach by 2020
• 2 million biogas plants installed and being used
• 800 private biogas companies established and
operational
• 200 biogas appliances manufacturing workshops
developed and operational
• Comprehensive quality standards and quality
control systems developed
• Minimum 90% of constructed plants are
operational
• 1 million toilets constructed(motivated for
construction) and connected with biogas plants
• 80% of bio-slurry is utilized as organic compost
fertilizer
• Biogas programme fully developed as a first CDM
project in Africa
• Biogas programme fully ISO certified for quality
and environmental performance
• 1,500 micro finance organizations mobilized on
biogas lending
• 10 million persons directly benefiting from the
programme
• Over 140,000 persons get employment in the
programme.

Uganda

On the supply side, commercial companies will have
to be developed, either basic small-scale enterprises
or larger construction companies. This will call for
training (both technical and in business development)
and capacity building. Loans will be needed and the
concept will have to be promoted. Quality control will
also be important to ensure that the installations that
can be supplied to potential clients are reliable.
The focus will be on an early success. A first start in a
promising country like Rwanda would really
strengthen the credibility of the initiative.
The opportunities presented in individual countries
will set the pace of the initiative, and determine its
prospects. Money will not be spent on exploiting less
promising opportunities. The country programmes
will be launched step by step, with desk studies followed by a feasibility study and a marketing plan, and
go /no go decisions taken at each stage. Continuity is
important between the various study and consultation stages and implementation.
To boost demand, the initiative will be operative for
at least fiftteen years. The market mechanism envisaged by the initiative calls for a sustained effort over
an extended period.

Tanzania
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Approach
Focus on a targeted market and arm's length management

Programs in targeted areas
The core of the initiative will consist of geographically
concentrated programmes, i.e. in countries or parts of
countries, provinces, large irrigation schemes, etc. The
programmes will need to be a manageable size.
The programmes will be facilitated/enabled/run by
operating agents – dedicated local development organisations with experience in biogas and with a proven
performance orientation. Transparency will be a sole
guiding principle in partnerships building and marketing operation. The operating agents will be assisted
by international expert organisations1. They will give
institutional support, advice, deliver complete marketing programmes including feasibililty studies, capacity
building support, promotion, development of local
businesses, liaison with donors and funders, liason with
micro credit agents, national and local governments
and civil society organisations stakeholders.
Governments will play the public role that corresponds
to a market-oriented approach by creating an enabling
environment for the market to develop and succeed,
providing grants and tax breaks, drawing up standards
and legitimising the programme. Government role will
not be at national operational levels Special attention
will be needed for cross-sectoral issues with special
reference to social and cultural issues, the role of
women and family livelihoods, since the initiative
addresses such diverse policy fields as health, employment, rural regional development, social welfare, job
creation, attitudes change, livestock breeding, agricultural production and reducing greenhouse gas emissions.
Local organisations will play specific roles in promoting, effective maintenance, sustaining and mobilising
consumer trust, service delivery and household confidence and interest.
Local businesses (contractors, manufacturers, dealers in
spare parts and appliances) will be crucial for the initiative. They will mobilise the supply side. Effective and
transparent local entrepreneurships governance, will
assure sustainable and commercially attractive local
biogas business. The aspiration is that viable local
women entrepreneurs will operate in the Initiative in
all African countries
1

(Practical Action, SNV, CHUDI INTERNATIONAL ADVICE, GTZ,
Winrock, IT-Power, SenterNovem, AfDB, UEMOA, ESAMI and others.)

Overall organisation: small / lean / independent
Overall organisation of the initiative will be as lean as
possible, limited to what is needed to get the marketing programmes off the ground.
It will provide added value for those components that
cannot be addressed at programme level:
• Funding channel for grants
• Knowledge exchange
• Networking
• Research
• Promotion
The structure of the initiative is still subject to discussion, but may consist of the following:
• Biogas Ambassador(s) for the initiative:
• Independent Board: consisting of 3 to 5
individuals, selected for their knowledge, The Board
will take decisions based on the Guidelines and
Criteria for the initiative and advise the fund
manager.
• Advisory Committee.
• An Africa Leadership Group
The Advisory Committee and African Leadership
Group will advise the Board on the orientation of
the Initiative at policy levels, not at operational
national level The Advisory Committee will consist
of experts from national programmes, regional
organisations such as NEPAD, AfDB, UEMOA,
ESAMI and ECOWAS, governments, business
community, consumers’ associations and donors.
The Africa Leadership Group will consist of
individual experts, and will function as such, and
not representing organisations and national bodies
and governments
Fund Manager
The Fund Manager will be responsible for financing,
accounts, providing support services, management,
procurement regulations, reporting, approving feasibility studies and national implementing initiatives. The
Fund Manager is the institutional, organisational,
financing centre of the Initiative .The preferred option
to locate the Fund Manager in an existing organisation able to act in line with the decisions taken by the
Independent Board.
The Fund Manager will have an administrative structure that generates confidence among sponsors It
will apply stringent rules for tendering and awarding
contracts, and will provide for professional advice,
monitoring, quality control, capacity building support
and auditing to national promotion programmes.
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Funding
Grants for market development
and down payment on investment
The entire initiative requires an estimated total investment of around 1.5 billion euros, with a cash flow
requirement to be specified in due course.
This investment requirement is based on 2 million
domestic biogas installations at an overall cost of
between 600 and 800 euros per installation.
Overall costs comprise:
1 Market promotion and management estimated
at 150 Euros per installation.
2 Down payment of between 100 and 250 Euros
for biogas to be financially attractive to households.
3 Micro credit in combination with cash contribution
of between 350 – 400 Euros per installation.
A grant fund will cover the costs under 1) and 2), to
the tune of between 250 and 400 Euros per installation/ household. For investments (under 3), the initiative will rely wherever possible on existing funding
mechanisms, with possible additional loans from
international credit providers.
The down payment is justified, since biogas is economically attractive, even including all the programme
costs involved. The economic rate of return (ERR) for
Africa is in the order of 20% or more while the internal and financial rate of return (IFRR) for households
is in the order of 10%. For households with a low
income this is too little. Experience has shown that
low income farms/households become interested at
an IFRR of between 30% and 40%. Grant levels will
be based on these criteria and might well vary from
country to country.
The feasibility study will provide the basic information
needed to decide on the size of the down payment.
The initiative will operate where good market opportunities are to be expected. The grant funding modality may not therefore be attached to specific countries but to the most promising market opportunities,
with sponsors contributing to a fund that allocates to
markets in regions or countries where these opportunities have been identified and partnerships have
been entered into.
Investments may be funded from existing local
mechanisms such as microfinance facilities, or through
extra facilities supplied by national and international
credit providers.
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Options for grant funding are:
• Foundations such as the Rockefeller, Oak and
Shell Foundations
• Service Clubs such as Rotary. They may possibly
be looking for new challenges.
• Gas distribution companies looking for opportunities to green their operations.
• CDM mechanism and/or voluntary carbon
compensation need further investigation
• US Millennium Challenge Account
• Bilateral donors, EU
So that the initiative can start and the first successes
can be achieved, some 1.5 to 2 million Euros are
needed in the short term for feasibility studies and to
draft marketing plans for promising markets.

Implementation started already in Rwanda in the
second quarter of 2007. Feasibility studies are now
ongoing in Ethiopia, Senegal, Kenya, Zambia, South
Africa, Mali and Uganda. Desk studies are now conducted in Ghana, Malawi, Lesotho, Swaziland, Sudan
and West Africa Region. Other countries are likely to
be identified in the months to come.

Tanzania, biogas digester

Lessons Learned
From top-down technology push to bottom-up marketing

Past experience with biogas in African countries, indicates few success stories but not total pessimism. Few
of the installations built there are still being used in
some African countries.
• Biogas technology as local knowledge has not been
institutionally operational in many parts of Africa.
The implication in Africa is that expectations must
be realistic and modest in the initial introductory
phase for the Initiative
• Convenience is the key to ensuring long term
operation and functionality and this has to be a key
design and installation feature – slurry handling and
application in fields, cow dung mixing, distance
between cattle stable/pen and plant, source of
water etc play a big role running a successful biogas
plant.
• Plant Size and Subsidy. Who bigger the plant the
less likely that it would operate under optimum
conditions hence consideration should be given to
offering
more support to smaller plants through a sliding
scale subsidy.
• Design Adaptation. There is a need for design
adaptation between Nepal and Africa because of
the different physical and cultural contexts –
volume of storage, materials etc.

However, experience in Asia – in Nepal and Vietnam
in particular, but also in India and China – gives more
reason to be optimistic. In Nepal, a dedicated marketing approach has already sold biodigesters to more
than 155,000 households. Over 95% are operational.
It may be argued that circumstances in Africa differ
from those in Asia. Yet differences within Asia are as
great as those between Asia and Africa and within
Africa itself. There is no fundamental reason why
dedicated marketing programmes would not work in
Africa.

KwaZulu-Natal: Gogo (grandmother) is looking into the top of a
dome with her son Michael Gwala.

The main difference with the past is the market orientation. Large volumes can be sold, justifying a substantial promotion programme. An initial survey has
identified a market of around 20 million households
in Africa. The numbers certainly justify a dedicated
initiative for 2 million digesters,
“NEVER GIVE A PRODUCT AWAY”. That is one of
the lessons learned from the past.
The initiative will not take new programmes in Africa
lightly. It will learn lessons from the past and incorporate the success factors from programmes in Asia.

Biogas cooking and dried dung sticks (used before biogas).

Guidelines and criteria derived from the successes in
Asia will be applied rigorously throughout the initiative. Stakeholders in Asia have offered all the help
they can to share their knowledge and experience
with their colleagues in Africa. Field missions to Nepal
and support from Nepalese and foreign experts to
African countries are just two possible ways of working together.
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Supporting Evidence
Health, economic development, market potential

Health
Biogas installations have a positive impact on health.
Cooking using biogas is much cleaner, cutting the
risk of contracting the respiratory and eye diseases
caused by the black smoke inherent to traditional
methods. Women in particular benefit.
Manure is fed directly to the biogas plant, keeping
the farm yard cleaner and producing valuable organic
fertiliser (bio-slurry).
For even more efficiency, latrines can be connected to
the digester. Whether or not this is an option
depends on cultural factors. It will not be forced upon
customers but supplied on demand as an additional
option. The design and construction of biodigesters
enable them to be connected to a latrine at a later
date. In Nepal very few households were initially interested in latrines, but more than 60% have now had
them installed.
Economy
The International Resources Group (IRG) performed a
financial and economic analysis of biogas digesters for
this initiative. The outcome was positive, but strongly
depended on the price of firewood. Biogas is a very
attractive option for the economy but less so for
households.

Uganda
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At macro economic level, biogas programmes are
profitable even when overall programme costs are
taken into account. For Rwanda, the EIRR is estimated at more than 20%. Additional benefits accrue
from better health. With no more time and effort
going into fuel gathering, and with the extra income
from emission credits, women in particular find they
have a lighter workload. A biogas installation also increases agricultural production. Winrock and IRG are
currently carrying out studies to substantiate the economic and financial benefits.
Market for biodigesters
The Netherlands Development Organisation (SNV)
has made a preliminary analysis of the market in
Africa based on availability of domestic cattle,
presence of water, scarcity of firewood, population
density and temperature. The study shows a potential
of some 20 million installations spread over various
regions in Africa.

Technology
How do biogas digesters work?

The operation of a biodigester mainly consists of feeding the installation with a mixture of dung and
water. Biogas digesters convert animal dung, human
excrement and other organic materials into combustible biogas. Biogas can be used in simple gas stoves
for cooking and in lamps for lighting. The bio-slurry
left over from this process is easily collected and can
be used as a potent organic fertiliser to improve crop
yields.
Various types of biogas digesters have been developed including the floating drum, fixed dome and
plastic bag design. Depending on the context, any
type may be used. Most of the plants built so far are
of the fixed dome type. They are constructed from
bricks and/or concrete and are usually installed
underground in the yard. To operate, they must be
fed daily with a mixture of dung and water. For farmers with livestock on site and access to water, this
job will take no more then 20 to 30 minutes a day.
The fermented material is removed automatically; the
bio-slurry is discharged into a compost pit or channel.
The robust design of this type of biogas plant (fixed
dome) ensures a lifetime of over 15 years.
Maintenance is restricted to occasional inspections
and where necessary – repairs to pipes and fittings.
The installation itself – if operated properly – needs
little maintenance. Investment costs range from lower
than 225 Euros in Asia to more than 450 Euro in
Africa.
Farmers with at least 2 cows or 7 pigs (or a flock of
170 chickens) can generate sufficient gas to meet
their daily basic cooking and lighting needs. Within
the same design, different plant sizes can be constructed to allow for actual numbers of livestock and
the family’s biogas requirement.
Clearly, the obvious advantage of domestic biogas is
in providing energy for cooking and lighting.
Replacing conventional cooking materials – often
wood, briquettes or dung cakes – the installation
not only saves money, but also reduces the workload
of the women and girls usually responsible for collecting and preparing these traditional energy sources.
Equally important, the indoor air pollution caused by
cooking on inefficient wood stoves is virtually eliminated.

Sketch Biogas plant.

With manure being deposited directly into the digester, the farmyard is no longer littered with animal
droppings, so hygiene immediately improves. A toilet
can be also be connected to the installation, bringing
a significant improvement to sanitary conditions.
The bio-slurry discharged from the installation retains
all the nutrients present in the original material, and is
an excellent organic fertiliser. It can either be used
directly or composted with other organic farm residue. Proper application produces higher yields than
comparable fertilisation with manure, and provides a
viable solution to soil nutrient depletion in developing
countries.
Biogas installations reduce the demand for firewood,
mitigating deforestation. Applying bio-slurry as an
organic fertiliser closes nutrient cycles, and halts soil
degradation and erosion. The biogas process is carbon neutral, contributing to the global reduction
of greenhouse gas emissions.

Tanzania. Lighting biogas lamp.
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Partners who contributed to
the formulation of the initiative
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• ESAMI

• IRG

• UEMOA

• E+Co

• ASER

• Advise

• Practical Action

• Chudi Communication Consult

• Energia

• HIVOS

• IITA

• Shell Foundation

• BSP-Nepal

• African Development Bank

• SNV

• KfW

• BMZ

• FMO

• Winrock

• SenterNovem

• IT Power

• Dutch Ministry of Foreign Affairs,
Development Cooperation

Guiding principles for national promotion programs

Guidelines for national promotion programmes in
targeted areas:
The initiative will go where good marketing opportunities are expected.
The initiative will adhere to the following guiding
principles:

Favourable Technical/Resource Factors
• Robust and tested standardised biogas designs that
meet local needs and conditions
• Availability of affordable biogas appliances (valves,
stoves, lamps)
• Availability of after-sales service (not a prerequisite)

Criteria for the selection of countries
• Short term potential of between 10,000 and 20,000
biogas plants; this target can be achieved within
5 years
• Digesters can be built in clusters of 20 to 25
• Strong national demand/commitment (government
endorsement)

Favourable Political Factors
• Stable and secure rural areas
• Commitment by national governments
• Initial programme support from government and
donors
• Linking up with existing policy framework for
energy, health, agriculture, sanitation

Social Factors
• Participation of women at all levels
• Established rural household with some cash income
• Ownership / land rights with households
• Improvement of environment and health
• Favourable social/ cultural conditions
• Higher agricultural production
• Gender balance in household expenditure decisions

Communication Factors
• Structuring National Communications Policy
• Identify capacities
• Monitoring and evaluation mechanisms
• Identify local champions (early adopters to Biogas)
• Identify credible information channels
• Language and Social Factors
• Effective branding strategies

Favourable Market Factors
• Scarcity and/or high price of firewood
• High prices of alternative cooking fuels
• Reasonable density of rural populations to manage
programme
• Effective private sector
• Demand for the services that can be delivered by
the technology
• Develop a marketing and awareness strategy

The initiative is estimated to result in:
• clean cooking for at least 10 million Africans
• 5000 fewer deaths among women and children
each year
• a rise in agricultural production of up to 25%.
• at least 50,000 new jobs

Favourable Financial/Economic Factors
• Transparent, direct grants (where possible to the
end-user and linked to quality control)
• Equity (contribution from own funds in cash and/or
kind/ initial investment by household) about 10%
• Credit availability (at affordable rates, with or
without collateral through co-financing
arrangements)

• household workloads being cut by two to three

Favourable Institutional Factors
• Good rural extension system (government or NGO)
• Good rural banking/credit system
• Established private sector/rural masonry enterprises
• Support by traditional and/or local institutions
• Active participation of stakeholders

• a saving of 6,400 tons of fossil fuel per year

hours a day
• better health and quality of life, fewer trees
being cut down for firewood, more fertile
soil, higher agricultural production, fewer green
house gas emissions. Health costs will be cut by
between 60 and 100 Euros per family per year
• a saving of 3 to 4 million tons of wood per year
• an annual reduction in greenhouse gas emissions
of 10 Mtons of CO2
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