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Abstract

To avert sole dependence on fossil fuels, the Nigerian government, in 1981,
established three Energy Research Centers for the development and dissemination of
Renewable Energy (RE) technologies. Though these Research Centers have produced a
large number of RE technologies, their adoption rate has been low and slow. This paper
takes a critical look at the Nigerian Education System vis a vis RE education. It was found
that at the primary and secondary schools levels, little or nothing is being done in the form
of formal education in RE. At the tertiary level only a few departments (Physics and
Engineering) offer courses for few students specializing in RE resources. At the informal
sector, annual conferences, workshops and exhibitions are organized by the Solar Energy
Society of Nigeria and the Energy Commission of Nigeria and are attended by the elite who
already know. Findings also reveal the existence of gaps in policy, low level of awareness
and low level of education in RE. Hence some relevant alternative strategies are proposed
to remove identified constraints.
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INTRODUCTION

Nigeria lies between Latitudes 4° and 14° North of the equator and between

Longitudes 3° and 14° East of the Greenwich Meridian. She possesses three distinct

enviable vegetation viz: the mangrove swamp forests of the south, the grassland savanna of

the middle belt and the semi arid desert of the north. She receives abundant daily sunshine

and has ambient temperatures ranging from about 27°C to 36°C and average daily isolation

of about 5.8 KWh/m2 - day in the south and about 7.5KWh/m2 - day in the north. In fact, it

is estimated that Nigeria receives on her land area an annual insolation that is 4000 times

the annual production of crude oil, in energy terms [1]. Advancement in science and

technology has accorded man the opportunity to transform this energy from the sun into

more useful forms for domestic and street lighting, food and drug preservation, machine

power generation etc. The 1991 population estimate for Nigeria was 88.5 million with a

growth rate of 2.83% [2]. She spreads over a land area of 923,769 square kilometers.

Politically, Nigeria is divided into thirty-six States and Abuja-the Federal Capital Territory

housing the seat of the Federal Government. We note that over 70% of the population

reside in rural areas [3-5] and are engaged in subsistent farming with crude implements.

The most prevalent forms of energy in use in Nigeria are human, animal, fuel wood,

petroleum products and conventional electricity. Whatever the energy in use, there is a

need to conserve them because of their exhaustive nature. Their depletion will pose a threat

to the very survival of mankind [6]. To stem the tide of forestry depletion, restore the

balance of the ecosystem and ensure continued availability of energy for human activities,

the current energy consumption pattern must change and emphasis given to the

development and commercial utilization of dependable, non-exhaustible and

environmentally sound energy technology such as renewable energy (RE) technology [7].



The world 'energy crisis' of 1973 caused the enactment of Decree No. 62 of 1979

establishing the Energy Commission of Nigeria (ECN). Subject to this Decree, the

Commission was charged with the responsibility for the strategic planning and coordination

of national policies in the field of energy in all its ramifications. As a result, some RE

technologies have been developed and more are coming from abroad. Yet, there is general

low adoption mainly due to very low awareness of the technology. Consequently there is

the need to evaluate the present institutional framework for RE education in Nigeria and

make suggestions for a shift in policy towards increasing its adoption rate. The objective of

this paper is to carry out a critical appraisal of RE education in Nigeria. The paper is based

on predicated experiences of the author over the years and a desk study of critical relevant

documents from ECN, educational institutions' curricula, Energy Research Centres and

Solar Energy Association of Nigeria.

EXISTING FRAMEWORK FOR RENEWABLE

ENERGY DEVELOPMENT IN NIGERIA

The policy guidelines for RE development in Nigeria are summarized as follows

[8]:

- Aggressive and effective development and harnessing of solar, wind, hydropower and

non-fuelwood biomass energy resources and integration of these into the National

energy mix.

- Take particular measures to ensure the use of these energy resources in rural energy

supply.

De-emphasize the use of fuel wood and promote alternative energy resources to fuel

wood.

Intensify efforts to increase the percentage of land mass covered by forest and

- Keep abreast of worldwide developments in renewable energy technologies.



Strategies for implementing the policies include:

The implementation strategy varies with the energy resource. Some of the strategies

are:

• Intensification of Research Development, Demonstration and Training in Solar and

other relevant renewable energy technologies.

• Encouragement of local entrepreneurial involvement in renewable energy technology

development.

• Introductory of regulatory measures to protect indigenous capability.

• Provision of subsides for solar energy systems to encourage market development.

• Updating data on hydropower potentials.

• Increasing the capability to produce small hydro plants

• Cultivation of fast growing trees.

• Development and promotion of viable alternative to fuel wood

• Taking active interest in the development of other renewable and incorporating them

into general use as they become viable.

Although these policies have been in place for some time, nothing much was done

over the years towards the implementation of the policies.

The Solar Energy Society of Nigeria (SESN) founded in 1980 impressed on the

Federal Government to release take off grant for National Renewable Energy Research

Projects. This gave rise to the establishment of the three National Centers for Energy

Research and Development each situated in each of the three major regions of the country.

That is, at Ahmadu Bello University, Zaria in the north, Obafemi Awolowo University, He

Ife in the west and the University of Nigeria, Nsukka in the east. Later a matching grant

was made to Usman Dan Folio University, Sokoto in the north also. The existence of these

research centers records the success of SESN. Other objectives of SESN [9] include

promotion of human and industrial capacity in and widespread utilization of renewable



energy technologies through research and development (R&D), training, disseminative

activities, legislative and administrative lobbies, and establishment of linkages with local

and international professionals and practitioners among others. Hence the existing

institutional framework is just these three National Research Centers founded under the

National Energy Research Projects and executed by Energy Commission of Nigeria.

The policy guidelines above have precipitated the development of a large number of

renewable energy technologies in the Research Centres and applications in the wider

society. These include improved wood stoves, active and passive solar dryers, biomass

based briquettes, biomass digesters, chicken brooders, egg incubators, solar photovoltaic

(PV) generation systems, solar water distillation and desalination, wind farms etc [10-13].

Highlights of our developed RE technology are the numerous improved wood stoves we

now multiply for rural dwellers, a 2-tonne capacity natural circulation solar rice dryer cited

at Adani farm settlement of Enugu State, Nigeria [10] with overall dimensions of 18m x

10m x 6m high; a 1.8KWp electrification plant at Kwalkwalawa village, Sokoto State; a

1.5KWP water facility at Nangere village, Yobe State; a 150 day-old chicks capacity trombe

wall passive solar energy chick brooder of external dimensions 3m x 2.2m x 3m; and a 100

day-old-chick capacity movable wooden cum metal passive solar energy brooder. Other

applications of RE technology all over the country were discussed in detail at a recently

organized workshop and include [14]: Water pumping, refrigerators, lighting,

radio/TV/telecommunications and village electrification. Certainly, more demonstration

projects are needed to sensitize the people and popularize the use of these technologies to

achieve the level of awareness and education needed all over the country.



CONSTRAINTS TO ADOPTION OF

RENEWABLE ENERGY TECHNOLOGY IN NIGERIA

The constraints to the adoption of RE technology in Nigeria include inadequate

institutional framework, socio-cultural problems, technological incompetence, and

educational limitations.

Institutional Framework: The problems resulting from inadequate institutional

framework could be attributed to vested interest of the 'powers that be' in tilting policy in

favor of fossil fuel use and ignoring the social and environmental cost of such action. The

draft energy policy that has not yet been signed into law by the Head of the Federal

Government poses some limitations too. The present market structure is seen to favor

conventional energy sources.

Socio-cultural constraints: Inertia to change is a vital force in this regard. The

peoples' culture as it pertains to cooking for example, seems to make adoption of some RE

technologies an uphill task.

Technological Constraints: This hinges on the limits of scientific knowledge of

some aspects of RE technology especially PV and wind generating systems. Scientists here

also battle with inadequate laboratory equipment, lack of materials and current literature.

Hence, the capability of manufacturing certain vital PV and wind system components does

not exist. The situation is even made more complex by high cost of RE components and

stringent importation requirements.

Educational Constraints: Awareness has not been adequately created either via

the formal or informal educational system as to the potentials of RE. There are no fiscal

incentives to carry out enough demonstrative pilot projects geared towards market

stimulation. Even the few researchers in RE field are unable to attend international

conferences and workshops to be better informed.



RENEWABLE ENERGY TECHNOLOGY EDUCATION IN NIGERIA

From desk study and literature review it has been found that practically no

renewable energy education is included in the curricula of primary and secondary schools

in Nigeria. Very little is taught at the tertiary (University and Polytechnic) level. It was also

noted that at this level, only Physics and Engineering Departments of few institutions offer

courses in RE. These institutions have limited supply of teaching materials for RE and it

has not dawned on the Nigerian government to emphasize the increasing role of RE in

development. A wide gap was found to exit between what the institutions require and what

are available not only in RE studies but also in most of the natural, applied and health

sciences. In the informal sector, the SESN and ECN organize annual conferences,

workshops and exhibitions on RE. Participation in such conferences is done by those who

already know, hence there is low awareness all over the country.

The National Energy Research Centers cited above occasionally run RE training

programs while some companies who sell RE products exhibit at State and National trade

fairs. Because RE is relatively new in Nigeria, there is shortage of trained staff to

effectively handle the courses hence the need to increase the provision of training and

education in this field.

SUGGESTIONS FOR POLICY SHIFT

Information is a powerful tool for emancipation and empowerment, leading to

policy reforms. The author in one of her energy studies [7] ascertained the very low

awareness of RE education in Nigeria. To reverse this trend, the following policy reforms

are proposed:

• Change in the curriculum of education at primary, secondary and tertiary institutions to

include RE education and make it mandatory as a General Studies course in all tertiary



institutions. Physics & Engineering departments should offer more detailed courses in

RE technology.

• Give incentives like scholarships for master's degree in RE education to avert skill

shortages over time.

• Free training programs and seminars should be organized by the National Energy

Research Centers and ECN.

• Financial incentives to the rural poor to facilitate capacity development.

• Mandatory setting up of a Solar Energy Village in each Local Government Area to

enhance dissemination of research results.

• Facilitate development of some RE components locally.

• Making all solar energy products duty free as is the case in other developing countries

such as Ghana.

• Support for demonstration and pilot projects in RE.

• Systematic reforestation.

• Adoption of improved wood stoves.

• Facilitate provision of wind farms for water pumping and electric generation in relevant

regions of Nigeria.

• Facilitate provision of micro hydro plants for power generation.

The shift in policy suggested above can only succeed if there is collaboration

between the relevant governmental departments, researchers, NGOs, international funding

agencies and producers of RE technology products. Thus, international funding agencies

have a role to play. Some of these suggestions are already receiving the attention of

government. Some pressure groups in Nigeria have also made their recommendations. For

example, some recommendations of the SESN-ECN workshop on solar PV (2000) [15]

include:



a. Urgent action should be taken to ensure that the draft national energy policy is

approved.

b. The National Assembly should take action to establish Senate and House

subcommittees on Energy or Renewable Energy.

c. The Energy Commission of Nigeria should be revitalized and empowered, to enable

it perform its overall co-ordination of the energy sector.

d. It is recommended that the ECN be empowered to license and regulate the RE sub

sector.

e. Government and the private sector should provide funds for the procurement of

equipment for PV research, which should include fabrication, testing and

characterization.

f. Government should include funding for research and development, dissemination

and training in solar PV through the establishment of the Solar Trust Fund.

g. Tertiary institutions should be encouraged to develop curricula for solar PV studies

both at undergraduates and graduates levels.

h. Solar PV Companies need to establish an association (which may become part of

Chambers of Commerce) under whose umbrella they can articulate their group

needs and pursue their group interests.

i. Governments should provide special funds to jump-start the utilization of solar PV

in rural electrification and other rural development projects.

CONCLUSION

Despite the advantages of RE, poor and low level of RE education has seen

identified as a major constraint. New institutional reform policies suggested include

mandatory inclusion of RE technology in primary, secondary and all tertiary institutions'

curricula. We encourage the formation of RE consortium comprising relevant International



Colleges and Universities and some Nigerian Universities for RE technological cooperation

just as obtained in Namibia and South Africa [16]. Relevant departments in the Universities

should, from time to time, run train-the trainer's programs and workshops in RE as well as

give public lectures and seminars. If the policy shift recommended above is implemented,

demand for the technology will increase and hence the supply will push up.

Despite the fact that RE technologies are generating the greatest interest worldwide,

these technologies need more work to increase their efficiencies, reduce costs and create

options. Hence, for sustainability, we need continual pull of scientists, skilled laborers,

craftsmen etc. in R&D and the industry in Nigeria.
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