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ABSTRACT

The condition of Nigeria’s economy in this current dispensation is fast becoming

unbearable, prior to the inaccessibility of electricity by 60% to 70% of the masses, and the

insufficient circulation of fuel energy. This is a problem at hand! If there must be a buoyant

economy, then there must be reliable channels through which energy can be generated

from steadily. Our problem in Nigeria as far as energy supply is concerned is that we

usually put all our focus and struggles on a particular channel when there are other doors

of opportunities that are open wide for us to diversify into. Solar energy, an energy obtained

from the sun, is the world’s most abundant and cheapest source of energy available from

nature, through which energy can be generated at ease. It is free and renewable. Therefore,

as far as this study is concerned, the main point of focus will be on the use of solar system

in Nigeria as an alternative source of energy generation considering its importance. The

paper will also takes a look into the current problems encountered during the operation

process and the use of the solar system, and the preferred solutions with more attention

being paid to domestic and industrial utilization.
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INTRODUCTION

Nigerian Energy Policy report from 2003 estimated that less than 40% of the population

is connected to the national grid system. This was in agreement with Obadote (2009)

submission that there is simply not enough electricity generated to support the entire

population since over 60% of the population is in short of power supply. More so, it has

always been one of the vital requirements of any societies in determining its development

and sustainability because generally, there is a high degree of relationship between energy

use, economic growth and level of development. Today, major electricity generation takes

place at a central power stations which utilize coal, oil, water, gas or fossil nuclear

materials as primary and conventional fuel sources (Okoro and Madueme, 2004).

However, it’s quite unfortunate that virtually all of these resources used are expensive

in supplies, non-renewable, rapidly diminishing, and politically regulated. For instance,

hydro-electric power generation is restricted to geographical suitable areas where reserves

of coal and oil gas exist. Apart from these shortcomings, other problems emanating from

the present energy supply in the world also include environmental problems and disasters

from thermal and nuclear power stations, the oil gut and its rising cost, land and water

pollution from oil spillage in oil producing communities, noise pollution from the use of

small generators to provide electricity due to inadequate and deficient supply from the

national grid. In fact, its demand presently is far higher than ever before both in developed

and developing nations. The geometrical increase in demand due to industrialization and

population growth of which Nigeria is a constituent part has resulted into energy-induced

environmental degradation which is already prevalent in the country. This environmental

degradation is characterized by deforestation as a result of falling of trees for fuel wood

and charcoal production, air pollution in urban areas arising from vehicular emission and

burning of traditional fuel (using of firewood) for traditional cooking in household.

In order to meet up with the escalating energy demand of the nation, this led Nigeria

and indeed the world at large to sort for other means that can serve as alternative for

energy generation such as solar energy among others in order to complement its

conventional methods of power supply. Solar energy is the radiant energy emitted by the



sun. The conversion of this energy from the sun into utility for human use is known as solar

power (Oxford 11th edition). Adeyemo (2013) defines solar energy as solar power systems

that convert sunshine into useful power. It has a limitless potential and this makes it the

most promising of all the renewable sources. Report shows that the development,

installation and utilization rate of solar energy is rising rapidly in other parts of the world

but in Nigeria, it’s another different story in such that its development and utilization is at

low pace. And if we keep on going like this, there is no doubt that the present energy crisis

afflicting Nigeria will persist unless the government arise from operating a mono-sector

economy and diversifies into other energy sources that can be used for domestic,

commercial, and industrial purposes. Researches confirmed that solar energy is viable for

practical use in Nigeria.

Therefore, it is possible to speed up the tempo of development and alleviate poverty of

the large community Nigerians by diversifying into workable alternative renewable energy

of which solar energy is one of them among others. Therefore, this paper will briefly look

into the benefits attached to solar energy usage, and mainly emphasize the problem

confronting it utilization so far and the way forward.

BENEFITS LAYING IN SOLAR ENERGY ADOPTION FOR ENERGY GENERATION

Since the inception of National Electric Power Authority (NEPA) which was later

renamed to be Power Holding Company of Nigeria (PHCN) in year 2004, majority of the

Nigerians have not been able to access electricity and those who did were not given

regular supply. In fact, Obasi and Ayansina (2014) disclosed that despite the privatization

of PHCN in 2013 as a strategy for improved power generation, the Nigeria’s electricity

generation capacity has plummeted from the peak generation level of about 4,517.6

megawatts (MW) recorded in December, 2012 to about 3,670MW in January, 2014.

Also the electricity generation forecast was 12,800 MW of electricity, energy generation

capacity at 3,670 MW per hour (MWH/H), while actual electricity delivered into the national

grid was 3,585.32 MWH/H. The resultant effects of the above situation are low productivity



and management deficiency at organizational level as well as output and poor domestic

utility value. The negative impact on essential organizations that are pivotal to national

economic, social and political development is now a course for worry. All efforts and

strategies adopted over the years towards improving power supply through the same

single source have all failed and the continued poor electricity supply has been a

devastating blow that has technically knocked down Nigerian economy. Thus according to

Anyanwu (2008), Nigerian is in a yearning need for stable supply of electricity for effective

services delivery and improved production as an assurance for sustainable development of

the economy. He further states that basically every sector of the economy depends on

effective power supply for efficiency in their activities.

In order to achieve stable and effective power supply, the federal government embarked

on aggressive power sector reforms through which calls were made for measures and

adequate policies in effective management, conservation, exploration, exploitation and

utilization of Nigeria energy sources, and minimally reduce her dependence on oil by

developing more fuel alternative in Africa. In response, the work of Ishaku (1990) support

an independent power generating system for use in rural areas that incorporates solar

energy in the form of sunlight, wind and running water as primary energy sources.

He called on Engineers and Scientists to acquire skills that will enable them to fabricate

energy conversion devices such as solar PV in order to meet the needs of millions of

Nigerians in their yearning to enjoy the numerous benefits accruing from electrical power

generation.

In agreement to this submission, Okoro and Madueme (2004) briefly revealed some of

the basic applications and benefits of solar energy in diverse areas as enumerated below:

1) Solar energy usage in agriculture: Tremendous efforts have been made in area of

application of solar cells in agricultural sector. This can be seen in the areas of solar

water heating for dairy farms and micro irrigation. Solar crop dryers have since been in

use in order to facilitate harvesting, storage, feeding, germination and milling, crops

need to dry. In Ghana the solar dryers were used for drying of mainly okro and pepper

and maize in some few occasions. Drying was averagely three days with the solar



dryers as compared to one week with sun-drying. The products of the solar dryers were

more beautiful, cleaner and fast -selling than sun-dried ones. Solar cells are being

widely used in agriculture as a primary source of energy to drive water pumps. These

PV-powered portable pumps can be used by those engaged in dry season cultivation of

high value market crops for micro-irrigation because they require no fuel and little or no

maintenance.

2) Solar energy usage in engineering: Photovoltaic solar cells are becoming more and

more popular and thereby taking the lead in the generation of energy in other countries

where they are massively utilized. It usage was first adopted in electronic calculators,

which thus no longer needed a battery and became environmentally more friendly. And

ever since then photovoltaic cells have gradually replaced other power sources also in

battery re-chargers (solar charger), portable radios, emergency roadside telephones,

homes, etc.

Solar PV generator can be used to power long distance relay telecommunication

stations that arc linked by one part of the country to the other. This has the potential for

not only reducing road transport trips and consequently fuel consumption by the

transport sector but also efficiently improving the internal communication system

considerably. Another important application of the solar energy in engineering is in the

area of heat pumps and solar furnaces. A heat pump is used for heating purposes



rather than cooling, and it can operate in such a way that in the cold season of the year

it will take the colder air from outside the building and give up the energy as warm air

inside the building.

3) Solar energy usage in medical sciences: One of the most vital amenities to be provided

in rural areas is small health care facilities. The most basic equipment to such a centre,

located in remote rural areas, is the ability to meet its cold-chain requirement necessary

for vaccines storage. Improvements and progress in solar technology have been able to

seek to the availability of efficient and portable solar refrigerators in the markets, which

can be used for storage of medication, vaccines, etc. Chilled and frozen storage for bulk

meat, vegetable, and dairy products can also be achieved by solar powered

refrigerators.

4) Solar energy usage in power generation: It is observed that majority of the country's

population dwells in the remote areas and virtually all of those inhabiting in these areas

do not have access to electrical energy from the national grid. Consequently according

to Okoro and Madueme (2004), kerosene-powered lamps becomes a predominantly

power source for most rural dwellers. Meanwhile, the alternative solution to this is to

extend the nations central power grid system or to establish a Diesel Generating Set

System (DGSS) to supply the teeming rural community. But it workability is so narrow

because it may not be realized due to its affordability and for the fact that the energy

demand accruing from such exercise may outweigh Power Generation Capacity (PGC);

which presently is saddled with Load Demand Crisis (LDC). However, solar energy



offers the benefit of providing reliable electrical power through solar powered plants

(Photovoltaic (PV) equipment) to remote locations where conventional fuel supplies

and electricity network are unavailable. Furthermore, solar energy can also be applied in

vehicular road transportation system (Fagbenle, 1991).

5) Solar energy usage in recreation: Solar powered systems provide essential recreational

facilities for remote dwellers. Solar energy can be used particularly for heating

swimming pools in which large-area unglazed collectors are mostly commonly

employed. Solar powered systems can also be used to provide reliable power to very

high frequency (VHF) transceivers for communicating with the flying doctors and other

important service. Power for a communal Television/Video set can also be supplied

using solar energy.

Apart from the benefits mentioned above, solar energy also has economic benefit

based on its cost implication. Though, the cost of electricity generated from solar system

is high but not as high as the cost of all the conventional methods used in energy

generation within a country hence, it is much more economical. If a photovoltaic system is

correctly designed it can be installed in very remote and arduous environments and can be

expected to function unattended for a period of years. This high level of reliability in harsh

and remote environments remains an exceptional feature that demarcates it from other

energy option and more so, its long-term merit is quite of great benefits. However, in order

to use this technology in a cost-effective manner, it is essential to understand the

resources, the component and system aspects of the photovoltaic plant and also to have a

load served by efficient end- use equipment with a high-value service.

THE LEVEL OF PROGRESS MADE SO FAR IN THE UTILIZATION OF SOLAR ENERGY IN

NIGERIA

Based on the 1999 national survey by the Nigeria Energy Commission, there are a total

of 33 Solar PV companies that were active by then. The findings show that over 200 solar

PV with capacities ranging from 3.5 to 7.2 kWp were installed in the country as at 1998,



(Energy Commission of Nigeria). In 2001, Jigawa State Government initiated a proposal to

bring solar-generated electricity (PV) to power essential services in 3 villages of Jigawa

State (Chendo, 2002). Research done by Awogbolomi and Komolafe (2011) indicated

notable solar energy projects in Nigeria to include:

1. Street lighting in Ado Ekiti, Ekiti.

2. 7.2kWp Kwalkwalawa Village Electrification, Sokoto State,

3. 1.87kWp Iheakpu-Awka Village Electrification/TV Viewing, Enugu State,

4. Street lighting in Abraka, Delta state.



5. 1.5kWp Nangere Water Pumping Scheme , Sokoto State,

6. 2-tonne Solar Rice Dryer, Adani, Enugu State, and

7. 1.5-tonne Solar Forage Dryer, Yauri, Kebbi State.

Other new investments in the solar energy sector in Nigeria include;

(i) 50 MW solar farm in Kaduna State by the Synergent Group,

(ii) 100MW solar farm in Bauchi State by the Nigeria Solar Capital Project and

Gigawatt Solar,

(iii) 60MW in Katsina State by the Nigeria-German Energy Partnership,

(iv) 20MW solar energy plant owned by Katsina State,

These projects are aimed at reducing the acute energy poverty in Nigeria, reduce green

house gas emission from use of diesel generators, and enhance sustainable energy use in

Nigeria. In 2013, President Goodluck Jonathan inaugurated the “Light-Up Rural Nigeria” in

Durumi Community, Bwari Area Council, Abuja with the intent that renewable energy will be

used to generate electricity for rural communities, especially areas not connected to the

national grid in all the 36 states of the federation (Premium Times, 2013). It was reported

recently that SkyPower FAS Energy has entered into agreements with both the Federal

Republic of Nigeria Government and the Delta State Government for the setting up of

utility-scale solar photovoltaic (PV) projects totaling 3,000MW within Nigeria and Delta

State (www.powertechnology.com). The project is set to be developed within five years



and will lead to the production of clean, sustainable and cheap electricity that will meet the

growing energy needs of Nigerians. Currently, there are 102 solar PV known companies in

Nigeria and over 20 states had started using solar energy for energy generation and other

purpose. Nevertheless, the rate of solar energy usage in some of the states is low due to

various factors.

CONSTRAINTS TO SOLAR ENERGY USAGE IN NIGERIA

This section will highlight the barriers affecting solar energy usage in Nigeria. Nigeria is

one of the biggest countries located in West Africa, with annual daily average solar

radiation estimated to vary from about 12.6MJ/m /day (3.2kwh/m /) to 25.2MI/m /day2 2 2

(7.0kwh/m /day).2

Map showing the annual average of solar radiation in Nigeria

According to Gabriel (2014), a series of barriers underpinning the expansion of solar

energy include:

1. Variability and intermittency of radiation: the minimum duration of sunshine in the southern

part and northern part of the country is estimated to vary from 4hrs to 9hrs/day,

therefore the availability of sunshine fluctuate and also not consistent.

2. this poses a serious threat to solar energy because as of now theGrid unreliability:



transmission grid in Nigeria operates at a maximum of 132 and 330KV.

3. the information about the development andLack of awareness and information:

benefit of PV are inadequate.

4. this is one of the barriers that underpin theHigh initial investment cost:

development of PV in a developing country like Nigeria, and there are no incentives

on the import of PV devices for the local manufacturers in the country.

5. as a result of inadequate technical skilledOperation and maintenance costs:

personnel the operation and maintenance cost is appreciably high.

6. policies implemented by the government onGovernment policy and incentives:

energy favored only conventional energy sources by supporting them with subsidies

leading to a low patronage in PV system.

7. development of solar energy in Nigeria is possible but theCost reduction measures:

finance of the project is not available. Financial institutions can be made to grant

loan to retailers at a low rates so as to enable them to develop the solar energy

technology.

8. land issues are very critical for PV projects as landCompetition with land uses:

owners or the communities are preventing the release of their lands for fear of total

destruction of the heritage.

9. solar energy can be implemented successfully in aConsistent awareness creation:

large scale with the support of public.

10. more qualified experts will be needed for the installation of the PVLack of training:

system.

In summary, the barriers to solar energy usage in Nigeria can be described as follows:

�x Exorbitant initial cost is the major barrier to PV

�x Not easy to finance: the system needs easy accessibility and approach to financing.

�x Lack of awareness and communication: the prospective consumer must be given the

adequate information about the advantage in using PV system.

�x Inadequate back up from the government for solar power procurement.

�x High increase of conventional energy sources.



�x Difficulty in getting energy providers engaged in PV deployment.

�x Subsidies supporting conventional energy interests, meanwhile solar PV does not

have equal assistance.

THE CONSEQUENCES OF UNSUSTAINABLE ENERGY USAGE IN NIGERIA

Unsustainable energy usage is the use of unreliable energy generating medium i.e.

energy sources that does not give a lasting or consistent energy supply. Unsustainable

energy use imposes serious negative outcome on the economy, health, environment, and

on the domestic sector amongst others.

Nigeria is blessed with abundance of resources that can be used to achieve a

sustainable energy but improper resource management and lack of commitment by

various levels of Government (Federal, State and Local), to invest in energy development

are real challenges that hinders successful implantation of any sustainable energy

technology in Nigeria. Hence, to elicit these damning consequences, there is need for the

country to diversify its resources to more result-oriented energy alternatives among which

solar energy is one and it should seek on how to improve on their usage in order to give a

lasting output.

AREAS THAT CALLS FOR IMPROVEMENT IN SOLAR ENERGY USAGE IN NIGERIA

The following areas call for serious improvement if the prospects of solar energy

usage must be realized.

1. energy efficiency simply means the efficient utilizationEnergy efficiency application:

of the available energy supply through energy efficient methods and technologies. It

is obvious that in the present day Nigeria, there is unhealthy attitude of energy

wastage by some individual and groups. For instance, most homes and industry in

the country still use incandescent and halogen lamp which generate light of about

500W and heaters consequently inefficient. Also, most industries in Nigeria make

use of electric motors, compressors and boilers which are enormous energy










