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S U M M A R Y

In 1980, the Government of Nigeria
established the National Centre for
Energy Research and Development
(NCERD) at the University of Nigeria,
Nsukka, in the eastern part of the coun-
try. The NCERD mandate is to carry out
research and development on solar and
other renewable energy technologies and
to disseminate the results. Activities of
the Centre include the training of 
personnel (engineers, scientists, techni-
cians, artisans, etc.) in a wide range of
technologies.

More specifically, NCERD conducts
research and systems development in
photovoltaic (PV) solar energy, solar
thermal energy (for drying, heating and
cooking, and poultry production), 
biomass and biogas, coal briquette tech-
nologies and systems for using energy
efficiently. The present case study focus-
es on an NCERD project to use solar
energy to make poultry brooding systems
in Nigeria more efficient and profitable.

Farmers often lose a sizable propor-
tion of their day-old chicks during the
brooding period as a result of inadequate
or non-existent power supplies. The 
project pioneered research on the 
socio-economic impact of using solar
energy in poultry brooding technology
in rural areas.  

The special features of the innovative
poultry brooding technology of the 
project are that it harnesses solar energy
and uses locally available materials; it can

be adapted to both rural and urban 
poultry production; and it incorporates a
waste conveyor, which aids the removal
of poultry waste. Use of this technology
has led to:

• a pollution-free environment 
for poultry breeding;

• chicks of improved feed 
conversion ratios and lower 
mortality rates;

• systems that are free from fire 
hazards and allow higher profit
margins than conventional 
brooders;

• development of small and 
medium-sized poultry brooding
systems.

The case study shows how solar 
energy can help to solve the problem 
of heating for the poultry industry.
Project findings also could prove useful in
devising policies to reduce the risk of
power failure or unavailability of power
for poultry farmers. This experience
involved design, development and 
technology transfer while its major
objective (and challenge) was to popular-
ize and disseminate a new technology.

B A C K G R O U N D A N D

J U S T I F I C AT I O N

Almost eight out of every 10 Nigerians
are involved in agriculture and about 
10 per cent of the population are engaged
in poultry production, mostly on subsis-
tence small or medium-sized farms.
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Typically, Nigerian poultry farmers use
combinations of kerosene bush lamps 
and stoves to heat hatcheries and box
nurseries for brooding day-old chicks.
Because kerosene is an expensive fuel,
many farmers cannot afford either to start
raising poultry or to expand their existing
poultry production. For example, a farm
with a capacity of 1,000 birds requires
14,400 litres of kerosene a year, costing
about US$3,150. In addition, those few
(mainly large-scale) farmers who use
electricity from the national grid to
power their brooding facilities often 
suffer power interruptions, resulting in
the loss of young chicks.

The mortality rates of chicks brooded
in kerosene- and grid-based systems are 7
and 10 per cent, respectively. Most chick
deaths are caused by carbon dioxide or
carbon monoxide gas emissions or by
outbreaks of fire. The traditional method
of leaving chicks to be brooded by their
mothers for their first few days of life
results in mortality rates of 60 to 70 per
cent. These factors lead to low net
incomes for chicken farmers — a farm of
1,000 birds earns about US$4,000 per
annum, for example — that have discour-
aged poultry farming in Nigeria.

Until the NCERD project, there had
been no experimentation with modern
technologies and practices in the
Nigerian poultry-production sector. Solar
energy would be an excellent source of
sustainable power for poultry farmers.
Solar radiation is available all year round
in Nigeria, which receives about 4.85 x

1012 kilowatts of energy from the sun
every day, equivalent to about 1,082 
million tonnes of oil a day.

Assessments found that the initial
costs of installing a solar PV system for
poultry brooding can be recuperated
within two years by energy savings. The
technology is environmentally sound
because it is does not pollute the 
atmosphere and it also drastically reduces
the risk of fires. Solar energy poultry
brooding is highly reliable, inexpensive
to maintain and of great economic 
benefit to both rural and urban poultry
production.

D E S C R I P T I O N

Three different models of the technology
were designed:  for small-scale (up to 
50 chicks), medium-scale (between 50
and 100 chicks) and large-scale (up to
2,000 chicks) production. Solar-powered
poultry brooders have the following 
characteristics:

• They are economically viable.

• They use equipment that is 
relatively easy to produce and
operate.

• They produce cost-free energy.

• They improve the quality of the
chicks produced.

• They are relatively inexpensive 
to maintain.

• They rely on construction materi-
als that are available locally.
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The systems’ solar energy storage
device and handling system for poultry
waste (via a conveyor belt) are major
innovations. Small and medium-sized
systems were field-tested by 10 Nigerian
farmers under projects of the University-
Industry-Science Partnership (UNISPAR)
programme of the United Nations
Educational, Scientific and Cultural
Organization (UNESCO). Large systems
were tested at three farms. Workshops
were held to inform existing and poten-
tial users about the new technology.
Indeed, encouraging farmers to accept
and adopt the new technology proved to
be one of the biggest challenges faced by
project organizers.

Trials demonstrated that when 
outdoor temperatures are between 21°
and 33°C and humidity is between 45
and 90 per cent, solar-powered brooding
systems operate at a steady temperature
of about 35°C and a humidity of 50 to 80
per cent. The ability of the systems to

maintain these conditions even at night
or on cloudy days is a major advantage.
The table shows how well solar energy
brooding performs in comparison with
kerosene or grid electricity.

P AT E N T I N G A N D

C O M M E R C I A L I Z AT I O N

The innovative chick brooding technolo-
gy still has to be registered and patented.
Ten of the medium-scale systems have
been produced and commercially distrib-
uted in Enugu State.

P A R T N E R S H I P S

Although no formal national or interna-
tional partnerships have been estab-
lished, project success depends on 
poultry farmers’ acceptance of the new
technology and on government support

TABLE Performance of broiler chicks under three brooding systems

CHICK PARAMETERS KEROSENE GRID ELECTRICITY SOLAR ENERGY

Initial body weight (g) 49.84 49.91 49.91

Final weight (g) 452.16 400.01 562.74

Feed intake (g) 39.30 37.20 38.37

Weight gain (g/day) 14.39 12.50 18.31

Feed conversion ratio 2.73 2.89 1.9

Mortality rate (%) 7 10 3
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for the project activities. It is particularly
useful to involve government officials in 
a project, because they are then more
likely to use government networks to
help to promote and popularize new
technologies that improve environmental
conditions and people’s living standards.

R E P L I C A B I L I T Y

Poultry breeding is culturally acceptable
to people all over the world and provides
an excellent source of protein for poor
communities because it requires little
capital, labour or land. However, the
high cost or unavailability of heating 
for chick brooding hampers the estab-
lishment of small-, medium- or large-
scale poultry production systems in many
developing countries. Sustainable sources
of energy, such as solar power, could
therefore have an important impact on
poultry production in many other devel-
oping countries, especially in tropical
regions where the development of 
sustainable forms of energy for agricul-
tural production is still in its early stages.

L E S S O N S L E A R N E D

The project faced a number of challenges
during its implementation. Foremost
among these was trying to change 
the deep-rooted, conventional methods
of poultry production. Initially, local 
farmers were skeptical about adopting
the innovative chick brooding technolgy
and feared that the safety of chicks would

be threatened by the effects of radiation.
Furthermore, most poultry farmers have
low incomes (as a result of the poor state
of the local economy) and are reluctant
to risk spending on new, unfamiliar 
technologies. Systems must also have
adequate energy storage devices so that
power supplies are not interrupted 
by sudden drops in solar radiation owing
to cloud cover. The lack of national ener-
gy conservation and environmental 
protection policies also made it more 
difficult to transfer the renewable energy
technology.

Awareness-raising is one of the most
important early steps in technology
transfer. In this project, farmers’ initial
wariness was overcome by the first 
workshop organized in 2000, which 
generated considerable interest from
both individuals and government 
officials. New methods of gaining 
end-user confidence were found, and the
demand for the new technology has
increased steadily ever since. The poten-
tial of the project to reduce poverty was
realized through efforts to involve
women and young people in poultry 
production. Integration of the new 
technology into the Nigerian poultry
production sector has made an important
contribution to eradicating poverty 
and improving the socio-economic 
conditions of poultry farmers and the
population at large.
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I M P A C T

When compared to high-cost heating
fuels and the unreliable energy supply
that they provide, solar power seems the
best and most sustainable energy option
for poultry brooding facilities in Nigeria.
Solar energy is in endless supply, it is
environmentally friendly and the tech-
nology to harness it is simple and easy to
adapt. The main areas of impact of the
project are:

• socio-economic improvements 
and poverty reduction because of a
short (two-year) pay-back period
for the solar systems;

• improved chick performance due
to efficient feed conversion and
lower mortality rates; and 

• potential conventional energy 
savings of 60 per cent, which
would alleviate the pressure on
fossil fuels and grid electricity,
reduce pollution and create 
tangible economic benefits.

F U T U R E P L A N S

Farmers will be more likely to adopt the
new technology if they can appreciate
the benefits of doing so in terms of both
increasing their own socio-economic
well-being and preserving the environ-
ment. A reliable energy supply is
absolutely essential for poultry brooding.
Conventional energy sources fail to offer
such reliability because of frequent dis-
ruptions to the power supply. Moreover,

the nation’s poorest farmers often do not
even have access to conventional sources
of electricity.

At present, many Nigerian poultry
farmers remain unaware of solar brooding
technology. As a result, its use is not
widespread. To overcome this problem,
the Government Poverty Eradication
Programme is considering the develop-
ment of 1,000 medium-sized brooding-
system units for up to 100 chicks each.
Plans are also under way to install 
large-scale systems on a number of farms.

An action plan has been initiated for
the design and development of an inte-
grated solar energy-powered poultry pro-
duction system comprising a solar egg
incubator, solar brooder and solar manure
dryer, and attempts are under way to
patent the innovative technology.
NCERD also plans to collaborate with
interested organizations and countries by
sharing its experiences and expertise in
solar-powered poultry brooding systems.
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