
 

 

 

 

 

The Adoption of Solar Photovoltaic Systems among Industries and Residential 

houses in Southern Nigeria. 

 

 

 

 

By Nnamdi Eronini 

 

 

                            Thesis written in fulfillment of the requirement 

 

For a Master’s degree in Environmental Sciences 

 

& submitted to the 

 

Department Of Ecotechnology and Sustainable Building Engineering 

 

in Mid Sweden University 

 

(Östersund Campus) 

 

Sweden  

May 2014. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

                                             Individual Masters’s Thesis 

 

 

                                             Course MX001A  30 ECTs (Credits) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MID SWEDEN UNIVERSITY 

Ecotechnology and Sustainable Building Engineering  

 

Examiner :   Anders Jonsson, anders.jonsson@miun.se 

Supervisor:  Gireesh Nair, gireesh.nair@miun.se 

Author: Nnamdi Eronini, nner1000@student.miun.se 

Degree Programme: Ecotechnology and Sustainable Development 120 credits 

Main field of study: Environmental Sciences 

Semester, Year:VT, 2013 



 

i 

 

Abstract 

 

The shortage of electricity in Nigeria creates a huge gap between demand and supply, 

making individuals and organizations look for alternatives to obtain regular supply of 

power. The objective of this study was divided into two parts. First identify the barriers 

and drivers of the adoption of solar PV system among home owners and organizations 

in Rivers State southern Nigeria. Second identify the challenges faced by the suppliers of 

this product for small and large scale suppliers. In order to achieve the objectives of this 

study, a qualitative research approach was used to carry out the study.  A loosely-

structured interview and a well- structured interview were used as the method.   

 

   Findings from this study suggest that the need for a regular power supply was enough 

to motivate residential adopters to purchase and install solar PVC’s and sustainability 

was a sufficient driver to encourage adoption among the organizations interviewed in 

this study. On the other hand inadequate policies to encourage subsidies, high cost, 

difficulty to access finances, high interest rates 20%-22% and short period of payback 

(3years) for loans involving renewable technology were identified as barriers among 

residential adopters.  Lack of implementation of policies for example double standard 

shown by custom officials at ports against the zero tax on importation of renewable 

energy products set by the government, low level of awareness among the public and 

lack of an organized co-operative group which provides advisory information to 

potential adopters were among the barriers identified within this study from interviews 

conducted with suppliers of solar PV systems. 
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Chapter 1 

1.0 Introduction  

1.1 Sustainability and human energy consumption  

 

Energy Consumption has being a major force which drives any economy. In most cases 

higher energy consumption level is seen as higher standard of living. The second 

industrialization period brought about increased consumption of energy. Traditional 

forms of energy such as coal, fossil fuel which have huge environmental impacts in our 

society and are non-renewable are considered as unsustainable energy sources. As 

human consumption of energy has increased within the past decades, efforts have and 

are still being made to provide more sustainable forms of energy to ensure that while 

quality of life is improved and maintained, environmental sustainability is as well 

achieved from energy sources that are clean and renewable.  

 

   The current threat of climate change has re-ignited discussions about sustainability, 

which is the capacity to meet the needs of the present without compromising the ability 

of future generations to meet their own needs as defined by the world commission on 

environment and development (WCED).  

 

  As discussions about climate change and environmental damage has been revitalized, 

efforts are made globally to turn to energy sources which are sustainable, renewable and 

environmentally friendly, e.g. wind, solar, hydro etc. 

 

1.2 Household Energy Consumption 

 

Household energy consumption accounts largely for climate change. Energy conversion 

from traditional sources in households will play a major role in the mitigation of climate 

change and its effects.  

 Electricity consumption is an important and large part of household energy 

consumption, therefore its production from a sustainable source will be hugely 

significant in combating the present climate change issues. 
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1.3 Patterns of electricity consumption in Nigeria   

 

In Nigeria consumers of electricity could be classified into three major groups which 

include:  

i) The industrial sector  

ii) The commercial sector and street lighting,  

iii) The residential sector. 

 

 In 1980 and 1990 the electricity consumption of the industrial sector was 37.2% and 

25.6% respectively while electricity consumption from the residential sector stood at 

45.3% and 50.2%, respectively Ekpo(2010). 

Consumption of electricity from the residential sector continues to rise as population 

increases. Again in the year 2000 and 2004 the industrial sector’s consumption of 

electricity was 22.0% and 21.8% respectively, whereas residential sector’s consumption 

of electricity increased to 51.0% and 51.4% respectively. Recent observations suggest 

that the commercial sector and street lighting consumption of electricity had been on the 

rise too, though not as fast as the residential sector’s consumption of electricity. By all 

indications, residential sector is the largest electricity consumer in Nigeria, followed by 

the commercial sector and street lighting then the industrial sector according to Ekpo 

(2010). 
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Fig 1: Energy consumption trend in Nigeria (1970-2007), CBN Statistical Bulletin 

(2009) 

From the figure above it is evident that the consumption of electricity from the 

residential sector surpasses the other two sectors, highlighting the importance of 

sustainable residential energy use in the quest for curbing climate change and its 

consequences, as a result this research will be focusing on the adoption process solar 

photovoltaic system among residential house owners and industries in southern 

Nigeria.  

1.4 Solar Energy 

Energy from the sun has been one of the oldest and cheapest forms of primary energy 

which has been traditionally used for drying agricultural commodity preservation and 

cloth drying, and it is still used till date for such purposes in most developing countries 

(Solar thermal). The solar cell technology began by a discovery of a French physicist 

Edmund Becquerel in 1839, the photovoltaic effect he observed that when light was 

shined on a solid electrode immersed in an electrolyte solution an electrical current was 

produced. However, it was perfected by Charles Fritts who built the first genuine solar 

cell by covering selenium with a thin layer of gold in 1883.  Solar energy is a renewable 

form of energy gotten from the sun. The primary energy obtained from the sun is 

harnessed and converted by solar panels to a secondary energy known as electricity. In 

2011 solar power accounted for 0.5% of global electricity demand as estimated by Centre 
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for climate and energy solutions abbreviated as (C2ES). Primarily, the sun emits about 

7,000 times more energy than is required for human consumption. This means that an 

enormous amount of energy is still untapped from the sun.  

 

The benefit of solar energy remains enormous even when compared to other forms of 

renewable energy forms. For example wind turbine, though a renewable energy source, 

normally have the associated problem of noise during operation, requiring open and 

spacious areas for installation while photovoltaic cell can easily be mounted on rooftops. 

Wind turbines also require much more maintenance than photovoltaic cells. 

 

Hydroelectricity on the other hand, although from a renewable source, offers less benefit 

when compared with solar energy. Given the fact that for hydroelectricity to be supplied 

it requires construction of dams, which are expensive and building dams affects aquatic 

life and has the potential of altering an entire ecosystem. 

 

1.5 Application of Solar photovoltaic system  

 

 This is a system which could be used for lighting purposes or for pumping water for a 

community or for irrigation. This system works by converting sunlight into electrical 

power.  

It is achieved by using a thin layer of semi-conducting material, normally silicon, 

concealed in a plastic casing or glass. They could have different sizes ranging from small 

versions used to power-on wrist watches to a system of hundreds of square meters of 

solar PV panels integrated to power small or large buildings. It is one of the cleanest 

forms of energy as it doesn't release emissions to the environment and its source is 

inexhaustible. 

 The semi-conducting material causes electrons in the materials’ atoms to be knocked 

loose when the panels get exposed to sunlight. A direct current (DC) is then produced as 

the loosed electrons flow through the material. The direct current produced is then 

transferred via wires to an inverter, from which the current is converted to alternating 

current (AC) and then it is connected to the main electricity distribution board within 

the building. The electricity could either be used home or fed into the nations’ grid 

system. 
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1.6 Solar photovoltaic’s in Nigeria 

 

The potential for electricity generation from solar energy is enormous. According to the 

Renewable Energy Master plan (REMP) drafted in 2005, Nigeria is positioned within a 

high sunshine belt and solar radiation is distributed fairly well within the country. 

Annual average of total solar radiation varies from about 12.6 MJ/m2-day (3.5 kWh/ m2-

day) in the coastal latitudes to about 25.2 MJ/ m2-day (7.0 kWh/ m2-day) in the far 

north. Resulting in an average annual solar energy intensity of 1934.5 kWh/m2-yr; thus 

an average of 6,372,613 PJ/year (≈1,770 thousand TWh/year) of solar energy falling on 

the whole land area of Nigeria annually. 

Nigeria is endowed with enormous potential for solar energy utilization given the 

countries geographical location. However this form of energy has not been fully tapped 

and harnessed by the government, where basic use of this product has been for rural 

electrification programmes, street lightings, telecommunication stations, water pumping 

and filtering. Little attention has been paid by the government to encourage adoption of 

this product.  

 

In attempting to understand the adoption process of solar photovoltaic system in 

Nigeria, it is crucial to take several factors into consideration. Nigeria, just as many 

African countries yet to overcome their developmental challenges  is faced with issues 

such as high levels of poverty, low income per capita, policy and political issues, power 

shortages and a host of other developmental challenges affecting the country.  

 

1.7 Energy crisis situation in Nigeria 

 

Nigeria is a country with abundant resources which can be harnessed for energy 

generation, and has one of the most diverse ecosystems on earth according to Iwu 

(1996). Inspite of the abundant resources, Nigeria still faces energy crisis which has been 

present for several decades. Chaurey and Kandpal (2010) noted that energy is essential 

for sustainable development of communities and also to reach the target set by 

Mellenium development goals (MDGs). There are several non-renewable energy sources 

in Nigeria for examples coal, tar sand, crude oil, and uranium.  

There are renewable energy sources in Nigeria such as wood for biofuel, wind and sun 

according to Harahap et al (2009).  
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The electricity generating sector in Nigeria is monopolized by Power Holding Company 

of Nigeria normally called (PHCN), prior to this, it was previously known as National 

Electric power Authority which was normally called (NEPA). According to Sambo 

(2008)  Nigeria has an electricity demand of about 18,000MW, however Ibitoye and 

Adenikinju (2006) claims that the total installed capacity is at 6,500 MW and because of 

loses and poor infrastructure to deliver the generated electricity, only 3,500MW was 

actually delivered in 2010. This figures show the gap between demand and actual 

supply, resulting in electricity shortage for the population. This shortage of power has 

affected many sectors in Nigeria, ranging from industries, private firms, banks, 

households, little businesses etc. In 1999 the manufacturing sector contributed not less 

than 5 percent of the national Gross Domestic Product (GDP). This, in 2000 fell to 4.9 

percent owing to high cost of production which is as a result of reliance by 

manufacturing companies on power generators. In the words of proff Barth Nnaji the 

former minister of power in Nigeria, "It is not surprising that the epileptic character of 

Nigeria's power supply is often cited as the most crucial factor for the seeming de-

industrialization of the country, which has in recent times seen hundreds of textile firms collapse 

and multinationals like Michelin and Dunlop leave Nigeria", as a result of this situation 

several workers were laid off making them become unemployed. Dunlop had produced 

in Nigeria for 45 years and Michelin for 30 years. According to proff Nnaji Nigeria is in 

dire need of infrastructural renewal, upgrading, modernization and expansion. He 

further emphatically stated "Our dear country will never realize its potential unless the 

electricity question is addressed".  The projected electricity demand could seem ambitious, 

though in line with the objective of making Nigeria among the first 20 economies by 

2020. In figure 2 below the projected electricity demand is presented given different 

scenarios of GDP growth, 7%, 10%, 11.5%, and 13% respectively. 
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              Fig 2: Projection of electricity demand in Nigeria ( Sambo 2009). 

 

Sambo (2009) argues that barriers such as technical capability and access to finance were 

to be overcome if efforts made by the government to eliminate obstacles which obstructs 

private sector investment would be successful. Power outage is frequently experienced 

by several cities in Nigeria, even the major cities like Port Harcourt, Abuja, Lagos and 

Calabar. Power failure can occur several times a day and could go on for several hours 

even lasting to days and possibly weeks. This can be seen as the basic reason most 

industries refuse to depend on electricity provided by Power Holding Company of 

Nigeria (PHCN). Nigeria is one of the largest importers of generators as many 

businesses and household depend on it for power generation. Generators in Nigeria are 

estimated to have a power capacity of about 2,500MW which is nearly fifty percent of 

the nations installed electricity generating capacity.  
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1.8 Problem statement  

 

An adequate and reliable power supply system is essential for any developing country 

like Nigeria. The supply of electricity is insufficient and unreliable to the over 170million 

people living in Nigeria. Only 40 percent of the country's population have access to 

electricity leaving the remaining 60 percent without access to electricity. Many Nigerians 

have resorted to sources like generating set. The unsustainable energy practices of today 

will need to be reformed if the national developmental goals for a sustainable future will 

be met. Societies which must achieve sustainable energy in the future must strive to 

achieve these three objective a) improve energy  efficiency of  to reduce demand 

increase b) replace oil c) increase carbon-free energy sources. Randolph and 

Masters(2008). As at today, there is no single solution that addresses all three objectives, 

however renewable energy sources and their associated technologies present a solution 

that is able to address objectives “b” and “c”. This research will be seeking to: 

 

a) Identify the barriers and drivers of the adoption of solar photovoltaic system among 

home owners and organisations in southern Nigeria. 

b) Identify the challenges faced by large and small scale suppliers of solar photovoltaic 

systems.  

 

1.9 Justification 

 

 Given the shortages of electricity experienced in Nigeria both by rural and urban 

dwellers, individuals and businesses turn to other sources to provide electricity for 

themselves, with the most common being generating sets which mostly use petrol and 

diesel. This shortage of electricity creates a gap craving to be filled. This study would be 

investigating the adoption process of solar photovoltaic system which is a new 

technology which faces similar challenges like most new technologies facing the 

problems of acceptability, scepticism, high cost. As the use of these new technologies 

tend to break the old habits of human thus causing a change in behaviour.  

 

 Cleaner forms of energy and their associated technology provide sustainable solutions 
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to the environmental challenges we face today. In addition most technology faces the 

challenge of being knocked out of the market by already existing or established 

technologies. A study investigating the process and challenges of adoption of such new 

technology (solar photovoltaic system) promises to be interesting, in addition having 

introduced readers with knowledge and prevailing circumstances about the study area 

in the above sections. 
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Chapter 2 

 2. Literature survey 

 2.1 Literature review and framework 

 As stated earlier, the objectives of this thesis includes analysing the adoption process of 

solar photovoltaic cells among home owners in southern Nigeria, analysing the factors 

affecting the diffusion rate of solar photovoltaic cells in southern Nigeria and an attempt 

to find out if solar photovoltaic cells can play a major role in addressing the problem of 

insufficient power supply in Nigeria. 

Within the scope of this research, when identifying and categorizing the factors 

influencing the decision of consumers to install solar PV systems in their homes, the 

term “factor” consists both of drivers and barriers. Three methods are utilized to 

identify these factors: (a) a literature review (b) interviews with local suppliers/dealers 

of solar PV system (c) interviews with consumers.  A literature review has been carried 

out to produce a preliminary list of drivers and barriers before the collection of data. 

Drivers and barriers identified from the literature review have been arranged to 

produce a framework which will serve one purpose.  

The identified drivers and barriers form a set of valid hypotheses which will be tested 

with respect to the adoption of solar PV system among home owners and organisations 

in southern Nigeria.  

This chapter covers extensive review and analysis of literatures to make sure that 

knowledge from previous studies is gained to enable the identification of existing 

barriers and drivers related to the diffusion of solar photovoltaic systems. This means 

simply, that the identified factors in this chapter can only be seen as possible barriers 

and drivers faced by consumers of solar PV system.  

2.2 Literature Survey 

In 2006 a Renewable Energy Master plan (REMP) was launched by the Nigerian 

government through the Energy commission of Nigeria (ECN), among the plan was her 

short, medium and long term goal for the penetration of photovoltaic systems in her 

energy demand and supply mix (ECN 2005). This effort however was aimed at 

incorporating PV systems development into the rural development strategy to provide 

energy to over two thirds of the population habiting in rural areas. Again, this was done 
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because the cost of connecting such areas to the national grid may be very expensive 

and as well it may take several years before electricity from the grid could reach such 

rural areas. According to Zuru (2007) decentralized renewable sources such as PV 

systems may be more convenient and cost-effective alternatives than centralized 

sources. Solar PV rural developments projects carried out by the government is one of 

the way the Nigerian government hopes to reduce the problem of insufficient electricity 

and as well due to the high cost of solar PV equipment’s the rural dwellers may be 

unable to afford PV systems individually.  

In Nigeria there is no clear policy, investment, task in the areas of renewable energy like 

in the case of other energy generating sources like thermal, hydro and nuclear Akinboro 

et al (2012). Therefore it is difficult to create a framework based on a single policy- 

oriented literature and as such the literature review is widened to consist of any and all 

literature pertaining to solar energy potential, solar energy application, PVs application, 

renewable energy diffusion, politics etc. 

 Though literature specific to solar PV system may provide a more precise and thorough 

analysis, an approach which aims at just one technology may be devoid of important 

lessons that could be learnt from studies of other renewable technology. 

 Literatures pertaining to energy efficient technologies in general were as well reviewed 

not been limited to solar PV systems. The reason may be justified, because they both 

have a similar challenge as they are technologies which tend to break the habits of 

people and they are often associated with high cost and are challenged by conventional 

forms of energy.  

An important factor which was also considered during literature selection was to 

concentrate on literatures pertaining to developing countries. This however presented a 

challenge with regards to providing recent data. The choice to focus on literatures from 

developing countries is justified by the fact that, different circumstances exist between 

developed and developing countries for example social, economic, security and political 

stability. Adherence to the choice of focusing on literatures from developing countries 

posed a challenge as several important studies from developed countries were 

formulated as specific case studies or general frameworks which could be applied in any 

part of the world. 

For the fact that the circumstances in developed countries are different from that  of 
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developing countries, more focus were given to articles that have to do with  case 

studies from developing countries as they present  similar circumstances  which will be 

used in the analysis of this study. Though literatures from developed countries were 

reviewed, careful caution was taken not to mix up data’s from such literatures as they 

may not represent the exact situation from developing countries. However in general 

some barriers and drivers to diffusion of renewable technologies seemed the same in 

any part of the world.  

 

2.3 Specific case studies  

A common approach normally taken by researchers is to perform first, a meta-analysis, 

within frameworks which studies several factors of diffusion of technology. Often the 

result produced is a generalized list of barriers and drivers. In addition factors 

influencing diffusion of technology are treated based on the research strategy adopted 

by the researcher. On the other hand a diffusion of technology research which is case 

study specific often produces a list of drivers and barriers which are peculiar to the 

context of study with regards to location, period, and prevailing circumstances within 

the given geographical location. For example Juan Leandro del Viejo Dominguez (2011) 

revealed that initial high cost, is not the only problem for solar energy development in 

Nigeria, rather to large extent misallocation of efforts and resources. Where less resource 

is committed to research and development of solar products suitable for the Nigerian 

climatic conditions, as products and parts are normally imported. Juan attributed other 

problems such as lack of awareness of solar energy in rural areas, sub-standard products 

in the market, and highlights the problem of much investments and focus by the 

Nigerian government on research on solar energy instead of implementation of pilot 

projects. Juan also pointed out that the Nigerian market would require a push in the 

form of financial schemes and subsidies. Framework articles played an important role in 

identifying, categorizing and formulating a broad layout of barriers and drivers.   

 Olalekan et al (2012) investigated the diffusion of solar PV into the Nigerian rural 

energy mix in six remote villages, with results showing that the use of solar PV was 

49.9kwh/day, which constituted an insignificant share of about 14% in the total lighting 

requirement and less than 2% of the total required energy services. The analysis further 

revealed a significant rise in demand to 73.3kwh/day by 2019 at the same share of the 

total lighting requirement. Firewood demand maintained over 80% share (2383.5 
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kwh/day) in the total energy mix 2009. Conclusion from the study revealed that an 

increased use of solar PV for lightning, entertainment, refrigeration and ventilation in 

the areas studied could lead to decrease in the use of energy from alternative sources. 

The advantage literatures with specific case studies brought was that it provided 

incisive details, thoroughly explaining each factor which resulted in better 

understanding of prevailing factors from a narrow and local perspective. 

 In reviewing the discussion on the prospect, observation, problem and solution of solar 

energy installation in Nigeria, Akinboro et al (2012) identified diffusion problems such 

as high cost of equipment, low level of research and development relating to locally 

made products, low level of awareness of the capability of solar energy ( where a lot of 

individuals  think solar can only power a few watts of lightning), difficulty in service 

and repair of broken parts as a lot of solar equipment in the Nigerian market are 

imported, increasing time lag between breakdown and repair. Specifics such as these 

narrows down the vagueness of barriers noted, increases clarity and understanding of 

the local context, and give precise details which could enhance accuracy when applied 

to other studies.  

Ijeoma vicent-Akpu (2012) noted that sound government policy, public acceptance, 

technical and financial capability, will play a major role if the use of renewable energy 

would be successful in Nigeria. 

Over time efforts have been made by the government to eliminate obstacles which 

hinder private sector investment for example the provision of Federal government of 

Nigeria (FGN) credit enhancement, establishment of bulk purchaser, establishing an 

appropriate licensing regime, clarifying and strengthening the licensing regime, ending 

the trend of inconsistent policy implementation etc, to increase private sector 

participation and encourage renewable energy growth. Nevertheless barriers basically 

due to technical capability and access to finance need to be overcome for this to become 

successful Sambo (2009). The literature review was broadened to capture a wide range 

of diffusion factors. However a few similar barriers were identified in different 

literatures, which gives strength to the confirmation of the presence of such barriers 

within the Nigerian context, and as such, most of the barriers may still emerge when the 

actual research of this work is carried out. The occurrence frequency of such barriers 

does not mean that they should be considered as the most important barriers over 

others. 
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Hakeem A. Bada 2011 analyzed the policies and limitations towards facilitating the use 

of renewable technologies in Nigeria and his conclusion was barriers were ranging from 

environmental issues, technical issues, and political issues in addition to economic and 

social issues. 

Several studies could produce different prominent factors. Palm and Tengvard (2009) 

conducted a study involving household motivation for the adoption of solar PV system 

in Sweden. The study revealed that factors characterized with sustainability concerns 

were of more importance in the decision making process of participants involved in 

their study. The reason could be the circumstances which motivate people to adopt solar 

PV system in a developing and developed countries might vary given the different 

circumstances such as economy, available policies to encourage adoption and ability to 

resell excess generated electricity. 

 

In specific terms, results from Palm's and Tengvard (2009) study identified five criteria 

related to sustainability as factors which motivated decision to adopt; 

a) Concern for the environment 

b) As a symbolic act 

c) Harmonization with one's lifestyle 

d) Independence and self sufficiency  

e) Producing one's own electricity as a way to act.  

 

It highlights the importance of context specificity and geographical difference in 

carrying out studies. In reality the different situations of a developed and undeveloped 

country presents a difference in daily challenges experienced thus motivating factors.  

However, as much as there exist numerous barriers hindering the diffusion of solar PV 

in Nigeria, there are also key drivers which encourage solar PV market as outlined by 

the national energy policy document, one of the major drivers for the solar PV market 

includes the unreliability of power supply from the grid as much of the private sectors, 

NGOs and individuals rely on solar energy as back up. Sponsorship by the government 

to improve power supply in remote areas not connected to the national grid, federal and 

State governments have deployed several PV systems through ministries of education, 

power and steel, water resources education and health for water pumping for domestic 

use, irrigation water pumping, vaccine refrigeration, rural electrification etc. 

Collaboration from international organizations with the governments in Nigeria to boost 
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use of PV systems is another key driver an example includes the world health 

organization (WHO) assisted National Program on Immunization (NPI), which uses 

solar PV powered vaccine refrigerators and the contributions to the alternative Energy 

Fund of Jigawa state by the United States. Another driver is a group of individuals who 

could afford and have adopted solar PV system either for backups due to unreliable grid 

services or for remote power supply. Uncertainty can also be seen as a barrier to 

adoption of innovation. The consequence of an innovation may create uncertainty such 

as how the product works. Furthermore uncertainty of adopting an innovation can be 

reduced by providing enough information to individuals about advantages and 

disadvantages of an innovation to make individuals aware of the consequences. 

According to Rogers (2003), consequences could be categorized as direct versus indirect 

(direct result or indirect result) anticipated versus unanticipated (recognized and 

intended or not) and desirable or undesirable (functional or dysfunctional). 

Reviewing literatures regarding diffusion of renewable energy technologies, it was 

observed that most literatures included lack of sound government policy, importation of 

solar PV products by unqualified importers, leading to incapability of sorting out 

technically suitable products for weather conditions in Nigeria, theft and vandalization 

Akinboro et al (2012). Some literatures listed barriers which were not included in other 

literatures; reason could perhaps be due to the focus areas of those researchers. For 

example Hakeem A. Bada (2011) identified barriers such as political issues, technical 

issues, economic issues environmental issues and social issues. On the other hand 

Akinboro et al (2012) noted barriers such as inadequate policies, component failure, in 

addition to lack of solar compliant buildings and problem of research and development. 

The extent of literatures reviewed was key in making this observation. However a 

common barrier that was found in all of the literatures within the local context was the 

problem of initial high cost of installation of the solar PV system (Akinboro et al 2012 & 

Oji et al 2012), this too was found as a common barrier even in literatures from 

developed countries (Oliver et al 1999 & Painuly 2001). 

Due to the complexity of the Nigeria situation, a framework which is only technology 

based may be insufficient to properly analyse the factors of diffusion within the Nigeria 

context.  A framework which provides the suitable boundaries and environment to 

increase the possibility of getting quality results would be a framework which looks at 

not just the technological area within the Nigeria context but as well look into the socio-
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economic aspect and at the same time studies the stakeholders within the solar energy 

sector. The reason is justified because in Nigeria several parameters that are un-related 

in a way become inter-related to influence the adoption of a new technology. For 

example someone unemployed may not have the means to purchase a solar PV system. 

Therefore level of unemployment may affect the purchasing power of someone. As such 

it was challenging to find a single framework which included all aspects to study the 

diffusion of solar PV system in Nigeria. 

This challenge however presented an advantage as it opened the mind of the researcher 

even more. It led to a consideration and review of known framework which has been 

used several times by scholars and researchers to study diffusion of technologies to 

boost understanding and include several aspects which affects diffusion of technology 

in Nigeria. Everett M. Rogers (2003), diffusion of innovation theory. According to 

Rogers (2003), diffusion is the "process in which an innovation is communicated through 

certain channels over time among members of a social system" (p.5). Rogers (2003) 

defines adoptions as a decision of “full use of an innovation as the best course of action 

available” and rejection as a decision not to adopt an innovation” (p.177).  

2.4 The innovation decision process 

The innovation decision process is the process through which an individual (or other 

decision making unit) passes from first knowledge of an innovation to forming an 

attitude towards the innovation, to a decision to adopt or reject, to implementation of 

the new idea and to confirmation of this decision. Rogers (2003, p. 37). Within such 

stages several factors which could either encourage or discourage adoption of an 

innovation may arise or may be experienced by the intending adopter, which could 

affect the final decision to adopt, not adopt or reverse decision. Adoption of innovations 

could be done by an individual, a company or a group or people. The innovation 

decision process consists of five key stages which include: 
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Table 1: Stages of the innovation decision process 

Knowledge At this stage one is exposed to an innovations existence and gets 

understanding of how it functions 

Persuasion One forms either a favourable or unfavourable attitude towards 

the innovation 

Decision One begins to involve in activities that lead to a choice to reject or 

adopt an innovation 

Implementation One adopts and put an innovation into use 

Confirmation At the confirmation stage one seeks to reinforce the decision 

2.4.1 Knowledge 

Decision to adopt a new innovation often starts with knowledge gathering. It's difficult 

for one to adopt an innovation without knowing about the innovation. At this stage 

awareness is gained about the innovation perhaps through the media (TV, newspaper, 

radio) etc or a peer, colleague or mentor.  

2.4.2 Persuasion 

After becoming aware of the innovation, a person becomes more knowledgeable of the 

technology. Such person begins to show interest in the technology and seeks 

information about the technology for example cost, user review, features, how it works. 

It is at this stage a person begins considers himself/herself a potential adopter of such 

technology and active consideration is being made as to whether to adopt the 

technology or not.  

2.4.3 Decision 

The choice to adopt or reject a technology is made at the decision stage. This process 

often involves weighing the benefits, cost, trade-offs advantages, disadvantages. During 

this stage, the choice to reject (not adopt) a technology could also be made. 

The decision stage is one of the most important for understanding  technology adoption  

and probably one of the most difficult to study. As noted by Rogers, the process of 

deciding happens silently and invisibly to the outside researcher; the precise moment of 
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decision can rarely be captured. The researcher however can only access the adopters 

reflections and retrospectives of the decision to reject or adopt. 

2.4.4 Implementation 

The implementation stage involves integrating the technology into use. For the adopter, 

this could mean change from usual habit or practices, sometimes it is slow and takes a 

lot of time. During this time the technology is evaluated to see if it meet the adopters 

expectations and probably more information about the technology is sought at this stage 

to enhance usability of the technology. 

2.4.5 Confirmation 

The confirmation stage is reached after the technology has been integrated and put into 

full use by the adopter. At this point the adopter seeks reinforcement for the innovation-

decision already made. However a change in original choice to use the technology may 

occur (reversal) if exposed to conflicting messages about the innovation. A situation 

where an adopter chooses to stop the usage of a technology he/she adopted. 
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2.5 Rogers innovation decision model 

Fig 3: Model of stages of the innovation decision process 
 

 

2.5.1 Categories of innovation-decision 

Innovation-decision could be categorized among three types which are: 

 (a) Optional innovation-decision:- choice to adopt or reject an innovation are made by 

an individual independent of the decisions of other members of the system. 

 (b) Collective innovation-decisions: - the choice to adopt or reject an innovation is 

made by a consensus among members of a system. 

 (c) Authority innovation decision:- Choices to adopt or reject an innovation are made 

by relatively few individuals in a system who possess power, status or technical 

expertise. 

 

2.6 Importance of case study literatures 

Review of literatures containing studies of diffusion factors and literatures involving 

specific case study approach were relevant as they both balanced up the weakness 

contained in each. General framework articles give a long list of drivers and barriers 

which often tend to be very general without giving details of specific factors. Literatures 

with specific case studies where helpful as they provided a more precise and detailed 
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list of barriers and drivers. However some barriers and drivers which were present in 

some specific cases were missing in other examined specific cases, and most general 

barriers and drivers to diffusion of technology were missing when literatures treating 

specific case studies were examined. 

Case study specific literature provided specific clarity to local issues. As noted by 

Martinot and McDoom (1999) (p.39) It may be inadequate to treat barriers generically 

for the purposes of preparing specific projects. Only some of the barriers will be present 

in any given situation. The challenge in preparing projects to eliminate these barriers is 

to identify the most relevant and operative barriers within a specific context and to 

address those strictly. Barriers to a very large extent are extremely dependent upon 

macroeconomic and policy frameworks and are hugely the outcome of local and 

national contexts. The presence of potential inter-groups and proponents, the level of 

market development and a host of other factors also contribute to barriers.  

 

2.7 Barrier Categorization 

From literatures reviewed several barriers have been identified which may likely 

emerge in the actual research. There are several market factors which stand as a barrier 

in the diffusion process as noted by Sathaye and Bouille (2001). Market factors are those 

which affect market potential, and diffusion factors are those influencing all of the 

market potential, technological potential, economic and socio-economic potentials. 

Diffusion factors tend to be arranged into categories such as institutional, 

environmental, political, technological, economic and social factors. There are certain 

factors which could be categorized in different categories, for example high cost. Oliver 

et al (1999), notes within the context of market barrier the exorbitant cost of products 

clearly limits the competitive ability of solar PV systems with existing traditional forms 

of energy, thereby making it difficult to penetrate or to establish itself in the market. 

Within the context of financial barrier, high cost can as well be considered a financial 

barrier to diffusion. According to Painuly (2001) where there are different forms of 

electricity generation, solar PV systems may not be able to compete in terms initial cost 

with other forms of electricity generation as potential consumers may not be able to 

afford the loading of the upfront cost. As illustrated above, the issue of high cost can be 

viewed both as a market barrier and financial barrier. 
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A wide range of drivers and barriers were identified and several attempts have been 

made to organize and categorize them. Painuly (2001) lists forty barriers and placed 

them within seven categories, Lovins et al (2002) listed about two hundred and seven 

barriers affecting distributed energy generation and Foxon et al (2005) identified 6 

barriers and 4 risk factors militating against energy generation. Literatures from 

developed countries provided a more expanded knowledge of a list of drivers and 

barriers to diffusion of technologies, of which most identified drivers and barriers found 

in literatures from developed countries were as well found in literatures from 

developing countries. However a sound political environment and lack of infrastructure 

for example (reselling excess electricity back to the grid) were as well identified as a 

barrier in developing countries and they were much seen as a barrier in literatures from 

developed countries Ijeoma Vicent-Akpu (2012). A combination of both literatures 

provided the researcher with a more detailed and incisive knowledge regarding 

diffusion barriers in developed countries and developing countries, however in a few 

cases developed and developing countries share similar diffusion barriers.   

A list of factors was created and the method upon which barrier categorization was 

made was also identified from the wide range of reviewed literatures. In grouping 

factors within a category, a bottom-up approach was used to ensure that similar factors 

were grouped within the same category and caution was taken to ensure different 

factors across categories fell within the category in which the factors were similar to one 

another. 

This approach resulted in the formulation of factors into five categories. a) Institutional 

factors ( example  administrative and policies) ; b) social factors ( example old cultural 

practices, politics and social perspectives) ; c) Environmental factors (example suitable 

locations for siting ) ; d)Technological factors (example technical know-how and 

importing of equipment suitable for local climate) ;e) Monetary factors (example  

finances, markets and economics). 

The first category of drivers and barriers is institutional factors. Institutions as defined 

by (Sathaye et al, 2001, p364) "system of rules, decision-making procedures, and 

programs that give rise to social practices assign roles to participants in these practices 

and guide their interactions". Institutional factors were drawn from three subcategories 

(administrative, policy and systemic factors) found within reviewed literatures. 

Administrative factors includes barriers that consumers face within the administrative 
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process when they try to utilize a policy tool. Policy, another subcategory under 

institutional factors, consists of system regulations and regulatory tools. This 

subcategory deals with how the nature, presence or lack of certain policies affects the 

consumer in terms of decision-making. Systemic factors which is the third subcategory, 

deals with the entire system institutional infrastructure. It deals with weakness in 

institutional capacity and design, for example lack of qualified personnel and 

institutions which train such personnel to carry out tasks such as connecting renewable 

energy technologies to the grid (Jacobsson et al, 2000). An example of time delay in a 

submitted application for approval, may result from a badly formulated application 

process, and this could be seen as an administrative barrier, on the other hand it could 

result from the inability of the administration to process the amount of applications 

received, therefore making it a systemic institutional barrier. There are cases were it 

could be a combination of both factors. 

The second category social factors, consists of factors which deals with cultural 

perceptions and social influence in addition to individual behavioural factors regarding 

the adoption of a solar PV system. Factors of this kind occur at the consumer level and 

relates basically to individual perception and the influences which leads to such 

perception. An example could be fascination with the new technology technoplilia 

Thayer (1994) or unacceptance of certain technology by consumers perhaps due to 

aesthetic considerations Painuly (2001). 

The third category is environmental factors, which includes the amount of sunshine in a 

specific location, high rise buildings and tall trees preventing the direct reach of 

sunshine on solar panels. In most cases sites have to be cleared (tree cutting) to build 

solar PV panels for example in setting up solar projects for rural development. 

The fourth category technological factors which consist of assessing the viability of a 

technology if it suits the local conditions and availability of qualified personnel who 

imports the appropriate products which suit the Nigerian climate, as well as skilled 

personnel to carry out maintenance on the equipment’s when necessary. It’s however 

important to note solar PVCs have a very low maintenance requirement, this could well 

be considered and categorized as a driver within this context (Painuly 2001,Faiers et al., 

2006). Low maintenance cost of solar PVs is a factor which is normally categorized as 

drivers and not barriers.  
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The fifth factor which is monetary factors, consist of factors relating to money. Factors 

under this category could be drawn from three areas as identified within the literature i) 

financial factors, ii) market factors, iii) economic factors. 

The subcategory which deals with financial factors relates to how "difficult" it is in 

getting loan finances for execution of projects. A real example gotten from preliminary 

interview was the difficulty of consumers to access loan from banks to purchase solar 

PVCs. Market factors on the other hand, according to Reddy et al (2004) are factors 

which expanciates on why cost effective technologies are diffused. The subcategory 

economy, directly deals with how expensive a technology is, as put by Painuly (2001) 

initial high production cost of a new technology is an example of economic barrier. 

While reviewing several literatures, it was observed that most factors were overlapping 

and it's easy to classify different factors within a category due to the similarity amongst 

factors. The classifications of factors into five categories provide simplicity, as much as 

caution was taken to retain the accuracy of categorization. From the literatures 

reviewed, establishing both drivers and barriers to solar PV system, drivers and barriers 

were then structured putting each into categories they fall within. Creating this 

structure helps simplify the categories. It should however be noted that, drivers and 

barriers that are being categorized here are basically from reviewed literatures. It should 

be kept in mind that new or unexpected drivers or barrier may occur in the actual 

interview to add up to the already known barriers and drivers.  

 

2.8 Diffusion factors of solar PV system 

There are several factors which affect the diffusion of solar PV systems as listed in pages 

22 and 23. These factors are classified into different categories. Presented in the table 

below is a list of diffusion factors of solar PV system, classified in categories according 

to their origins and a brief description of the factors. 
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Table 2: Diffusion factors, factor origin and description of factors 

Classification of factors 

 

Factor origins 

 

Description of factors 

 

Institutional Factors 

 

The administrative 

process 

 

To smoothly and 

efficiently administer the 

distribution of solar PV 

systems, a well 

functional infrastructure 

and adequate capacity is 

needed to effectively 

carry out such 

programs. A complex 

administrative process, 

where consumers need 

to contact several 

administrative bodies or 

make several 

applications, for 

example seeking permit 

to install solar PV 

systems and again 

seeking permit to be 

connected to the grid. 

Such processes could 

result in delay of 

purchasing of the system 

and in most cases, could 

prevent purchase. 

 

 The institutional, 

administrative structure 

As conventional energy 

systems and sources 

such as coal and fossil 
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and capacity 

 

fuel already have 

institutional support 

such as already 

established engineering 

practices and already 

established method of 

grid connection and 

management, emerging 

technologies on the 

other hand require 

structures such as 

distribution, sales, 

technical assistance and 

maintenance are much 

needed for effective 

administration of a 

policy tool for the 

installation of a solar PV 

system.  

 

 The accessibility of 

program information 

and awareness. 

 

Information’s regarding 

technologies and policy 

tools needs to be easily 

accessible by intending 

customers. Inadequate 

availability of 

information regarding 

cost of technology, 

feasibility, existing 

subsidies and vagueness 

from regulatory bodies 

in terms of Grid-

connection and rights of 
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owners of solar PV 

systems could hinder the 

interest of potential 

consumers. The 

responsibility is placed 

on the consumer to 

search for relevant 

information regarding 

what they need. This 

may reduce the interest 

of potential adopters. 

Social factors 

 

The current 

sustainability concerns 

 

In recent years the desire 

to act in an 

environmentally 

sustainable manner to 

reduce environmental 

impacts has been on the 

increase and this 

concern can be seen as a 

driver which encourages 

potential adopters to 

adopt more 

environmental friendly 

products. 

 

 The values and 

perceptions of 

consumers 

 

A consumer’s perception 

could be shaped by 

several factors, for 

example a consumer 

may perceive newly 

made policies and 

technologies as 

unproven and risky. In 
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some cases the factors 

which influence 

consumers could be 

irrational or inaccurate 

for example the 

perception that solar PV 

systems can only power 

a few watts of bulb and 

TV. 

 

Environmental factors 

 

The suitability of 

location and the natural 

capital 

 

The choice of a location 

where the exposure of 

solar is adequate to 

support the use of solar 

PV systems. 

 

Technological factors 

 

Technological suitability 

and viability 

 

Potential adopters often 

consider how suiting 

and how good a new 

technology will function 

when installed. 

Considerations by 

potential adopters could 

be ranging from the 

extent of maintenance 

the technology may 

require, the 

technological 

improvements, and how 

complex the technology 

may be 
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  Feasibility of the 

technology 

 

For a technology to be 

adopted, it has to be 

deployable. Availability 

of installers with 

technical know-how, the 

ability to incorporate the 

technology into houses 

and easy connection to 

the grid all play an 

important role if a 

technology is to be 

widely adopted. 

 

Monetary factors 

 

The creation of jobs and 

economic support 

 

In most cases the desire 

to encourage 

environmentally 

friendly technologies 

and support the 

economy could be the 

motivating factor for 

consumers to adopt a 

renewable technology. 

 

 Period of payback and 

cost 

 

Potential adopters may 

be discouraged by the 

high cost of solar 

systems, in addition to 

the number of years they 

will have to wait in 

order to get returns on 

their investment. The 

adoption of this product 
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may further be hindered 

by consumers’ inability 

to access capital, 

additional charges 

incurred by transactions, 

installations and 

interconnection. When 

these are summed up 

together, it shoots up the 

overall cost making 

purchase difficult. 

 

 Associated cost of 

alternative energy 

 

For renewable energy 

technologies to properly 

diffuse into the market, 

it has to be competitive 

with existing energy 

products. The huge 

subsidies conventional 

energy receives, it is 

made cheaper, thereby 

increasing the difficulty 

for new technologies to 

penetrate the market. 

More so, the negative 

externalities from 

conventional forms of 

energy is mostly not 

taken into consideration 

 

From the table above it can be seen that restricting a particular barrier to a single 

category is impossible as some barriers can belong to more than one category. A typical 
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example is high cost which can both be considered as an institutional barrier (for 

example the absence of subsidies to make the products more affordable) and a monetary 

barrier (for example the inability to access loans for such investments). The reason high 

capital cost is associated with renewable energy technologies are because they cannot 

compete when compared to conventional forms of electricity generation. The lock-in 

effect as explained by Unruh (2000), a situation where electricity grids are already 

locked-in to the already existing structure and subsidized technologies, thereby acting 

as a barrier to new alternative sources of electricity generation. 

 Therefore the policies created which have subsidized and locked-in other alternative 

energy sources could be the reason of the exorbitant cost of solar PV systems. Long 

period of payback and high cost have been the traditional claims which hinder the 

diffusion of solar PV systems. However as observed from several literatures reviewed, 

different authors tend to argue the importance of one barrier over another. For example 

while Ijeoma Vicent-Akpu (2012) argued that sound government policy, technical and 

financial capability, acted as a major barrier to renewable technologies in Nigeria, 

Hakeem A. Bada (2011) attributed barriers to diffusion of renewable technologies in 

Nigeria to environmental issues, technical issues, political issues and socio-economic 

issues. Environmental issues for example were not included as a barrier in Ijeoma's 

study, however it was included in Hakeem's study. The reason could be due to the focus 

area of the researchers.   

At this point in this research all drivers and barriers are considered of equal relevance, 

though however at the later stages of this research some factors may emerge as major 

factors based on results which will be obtained at the conclusion of this study. 

In terms of motivation for utilities to adopt renewable energy sources into their mix of 

energy sources, Haar and Theyel (2006) (p.280), concluded "the strongest driver for the 

adoption of renewable energy is political, namely tax incentives.While the availability of 

renewable resources, market forces, and social influences are not significantly related to 

leading adoption of renewable energy".  

The availability of a supporting policy tool was identified as an important tool to 

facilitate the adoption rates of newer technologies. Though certain factors occur 

repeatedly in several literature, it is important to note that their frequency of occurrence 

is not a strong determinant factor to place their significance above any other diffusion 
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factor because it does not cover the extent or depth to which specific factors is 

considered within each literature. 

Within this chapter, discussion with respect to literature reviewed has been presented, 

the reason or criteria for the selection of literatures which was reviewed has as well been 

presented and a list of factors which constitute barriers and driver framework regarding 

diffusion of solar PV system has been produced from synthesizing the literatures 

selected. 
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Chapter 3 

3 Methods of research design 

 

 3.1 Introduction 

  

The methodology applied in this thesis is revealed and discussed within this chapter. 

This chapter also presents the research strategy used in this thesis, revealing through 

discussion the primary method of collecting data. A description of the adoption process 

and factors influencing adoption is also presented within this chapter. The limitations of 

the methodology, the sampling approach and method of interview design used to 

obtain data is also discussed in this chapter. 

 

3.2 Research Strategy 

 

This study is carried out in a descriptive, exploratory and explanatory way to provide 

in-depth insight due to the exploratory nature of the research. It is important to note that 

this thesis is not focusing on any specific policy tool designed to promote adoption of 

renewable energy or solar PV system in Nigeria. As Ijeoma-Vicent Akpu (2012) noted 

the lack of sound government policies as a hindrance to the growth of renewable 

energy. Rather this thesis focuses on a wide range of factors which affects customers’ 

decision to adopt solar PV system. These factors may directly, indirectly or not at all 

relate to renewable energy technologies for example the cost of malaria on households 

may not be directly related to solar PV system, but it economically saps money away 

bearing in mind the huge cost of acquiring a solar panel. Examining different aspects of 

the context as a whole is aimed at enhancing the understanding of the present condition 

of solar energy technologies, thereby exposing the loop holes militating against the 

development of solar technologies in Nigeria and suggests certain actions to encourage 

growth of solar technologies. There exist several literatures pertaining to the adoption 

and barriers of renewable technologies and solar PV systems in terms of what the 

government has done or should do and in terms of what the customers or potential 

adopters wants the government to do. However, only few have incorporated the view 

or opinion of the importers and suppliers of these solar products. Considering this gap, 

this work can be seen an exploratory thesis. This thesis seeks to understand and analyse 
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the diffusion process of solar PV system in Southern Nigeria and describe what barriers 

and drivers observed in the process of adoption. The identified drivers and barriers in 

the process will be used to explain why a particular number of people have chosen to 

adopt solar PV system. This quest to answer the "why" of the topic qualifies this thesis 

as being explanatory in nature. Identification of variables, in this context, barriers and 

drivers, results which will be gotten from research may provide a detailed answer to the 

research questions.  

 

 In designing a research methodology, a preliminary literature survey was carried out at 

the outset. Such review provided useful knowledge. However the nature of this thesis 

requires further investigation and interview to obtain data and proper understanding of 

diffusion factors within the local context. It was recognized that to comprehensively 

understand the process of making a decision, the decision-makers has to be engaged. As 

Painuly (2001) argues that perspective of stakeholders are important because they are 

directly involved with the studied system and they could help provide better  

explanation of intricate issues. 

 

It was important to obtain foundational knowledge of the adoption of solar PV system 

and the policy tools which are associated to their diffusion before the collection of data. 

Such effort enabled an appropriate investigation to be carried out as one is well 

informed to use a suitable method of data collection.   Literature survey provided the 

basic and necessary preparatory measures. Once a foundational knowledge was 

established primary survey and interview could be carried out. The aim of such 

methodology was to produce detailed and refined results. 

According to Singleton and Straits (2005) (p.223) " A social scientist might utilize two or 

three sets of interviews, beginning with very loosely structured interviews and 

progressing to a final set of highly structured interviews. A freer interviewing style in 

the early stages would yield rich and varied information. This would assist the 

researcher in formulating or refining hypotheses, clarifying objectives and specifying 

subtopics for subsequent semi-structured interviews".  

The value of this approach is further strengthened when one takes into account the 

exploratory nature of this thesis. 

This research was actually carried out in three phases. A literature review was first used 

to understand and identify potential barriers and drivers to adoption of solar PV from 

consumer perspective. Second, a key informative interview was performed to further 
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gain knowledge of specific issues or factors of the drivers and barriers to solar PV 

system within Nigeria and to gain understanding of barriers and drivers from importers 

or suppliers perspective and organisational consumers. 

 

 These interviews were conducted between June and August 2013. The third part 

consisted of the interview of 20 adopters of solar PV system which produces a set of 

primary data. The interview was carried out between August and October 2013. In table 

3 below are the elements outlined and summarized. 

 

  

3.3 Objective: Analyse factors affecting the diffusion of solar PV system among home 

owners and organisations in Southern Nigeria. 

 

In order to achieve the above objective the following approach and method were 

adopted. First to gain an understanding of the topic through literature reviews, second 

to obtain data through loosely and in-depth interview and to identify factors which 

influences consumers decision to adopt solar PV system. 

 

Table 3: Research approach and method 

 

Approach Literature survey Data collection Data collection  

Source of data Journals, academic 

literatures and non-

academic literatures 

Suppliers/importers 

of solar PV systems 

Organisational 

consumers and 

home owners 

Method Literature review Loosely structured 

and in-depth 

interview 

Loosely structured 

interview and in-

depth interview 

Output Identification of 

factors which 

potentially 

influences 

consumers decision 

to adopt solar PV 

system 

Identification of 

factors affection 

importers and 

suppliers of solar 

PV system 

Identification of 

factors influencing 

adoption of solar 

PV system among 

home owners and 

organisations 
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3.4 Applying Interview as a method 

 

According to Dunn (2000) (p.52) interview is to be used "to fill the gap in knowledge 

which other methods, such as observation or the use of census data are unable to bridge 

efficaciously".  Having established the research strategy to be taken, it was important to 

choose an appropriate method for collection of data. Interview was selected as the 

method to collect data for all phase of data collection. Again Dunn (2000) argues 

interviews could be used to "investigate complex behaviours and motivations" and "to 

collect diversity of opinions and experiences" (p52). Interviews helps clarifies complex 

issues and as noted by Babbie (2007) interviews are more effective for complicated 

issues. The following points further support the choice of interview as the selected 

method. 

 

The researcher is able to clarify respondents’ answers through probes during an 

interview. (Singleton and Straits,2005). 

 

Interviews allows question design and collection of data to be targeted, focusing on the 

case study topic (Yin, 2003). 

 

To achieve accurate results, methodological challenges to the interview was recognized, 

taken into account and addressed prior to and during data collection. Babbie (2007) 

noted that a survey research is generally weak on validity and strong on reliability. The 

challenges peculiar to this interview method from methodological literature are: 

question bias, reflexivity and poor recall (Babbie 2007, singleton et al., 2005). However a 

few strategies, which are discussed below, were adopted within the interview to 

minimize these challenges.  

 

A poorly constructed question may affect the validity of the interviewee’s response Yin 

(2003). Several survey methods in social science research are prone to the potential of 

such danger. Effort made to avoid this according to Babbie (2007) included pretesting of 

questions and proactive refining of questions within and across the interviews 
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themselves.  It was sufficient to pre-test questions as they were refined throughout the 

process of the interview. 

 

Another challenge to the interview process is recall inaccuracy which may be due to 

memory distortion or inability to recall information. Weakness may be inherent in 

surveys as they basically rely almost exclusively on reports of behaviours rather than 

observations of behaviour. As a consequence, measurement error may be produced by 

the inability to recall past events accurately and by the instability of {interviewees} 

opinions and attitudes" Singleton et al (2005..,p.227). In an effort to reduce the challenge 

of inaccuracy due to memory loss, participants in the interview were contacted prior to 

the actual interview and were given details regarding the research. This strategy proved 

sufficient as it got the participants prepared for the actually interview.  Another strategy 

which was adopted was to allow respondents more time to recall back or consult friends 

or spouse in an effort to recall their experiences or check personal records for accurate 

information. In some cases respondents would ask to be contacted again so that they 

could give appropriate answers. 

 

The issue of reflexivity could surface as Singleton et al (2005) noted respondents may 

give "socially desirable answers to sensitive questions".  Strategies employed to address 

this challenge included designing questions in a semi-structured manner, using open-

ended question to get the needed information. Singleton et al (2005) suggested that 

using indirect questions, careful wording of sensitive questions, assurances of 

anonymity, scientific importance and rapport building between respondent and 

interviewer, could be adopted to minimize the challenges of reflexivity. The questions 

were designed in an open-ended structure as  (Palys and Atchison 2008.., p171)stated " 

they are clearly superior if the researcher is interested in hearing respondents' opinions 

in their own words, particularly in exploratory research, where the researcher isn't 

entirely clear about what range of responses might be anticipated. 

 

Designing the questions in a semi-structured form provided a sort of freedom which 

allowed the questions to adapt to novel or unexpected responses. Again questions were 

designed in such structure to ensure that responses gotten appropriately met the 

objectives of the interviews while at the same time allowing for comparable analysis.  
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 3.5 Telephone Interviews vs Questionnaires 

 

Though questionnaires could be employed to gather information about people’s 

opinion, it presents a problem when the list of formulated questions or answers doesn’t 

allow the respondent the opportunity to express or state their wishes. Normally the 

motive is set by the researcher, making respondents to be somewhat restrained to follow 

a planned pathway designed by the researcher. Fine tuning of questions and using 

probes become impossible as it presents a static picture where views are fixed and not in 

a dynamic flow of personal formation and social interaction. 

If a researcher forgets a question it is usually difficult to go back to respondents and 

questionnaires also faces the possibility of a low response rate. It also presents a 

difficulty in understanding the context and meaning behind a response, in addition 

questionnaires cannot be explained to respondents and face the possibility of been 

misinterpreted. 

 

On the other hand, during interviews the interviewer can provide clarification about a 

question when needed thereby obtaining a more accurate opinion from the respondent 

and respondents could be made to elaborate more when probed. As this research is also 

explanatory in nature, having respondents to describe their adoption experience 

provides great details which may be missing if questionnaires are used. It is as well time 

effective as data is obtained in real time and the interviewer is also able to gauge how a 

respondent truly feels about their experience. One setback though is convenient timing 

to call respondents as a respondent may feel distracted by a call interrupting his or her 

engagements. This of course could be resolved by agreeing upon a suitable time with 

the respondent.  

 

3.6 Method of Interviews. 

 

The extensive list of drivers and barriers which was produced from literature review 

prior to the collection of primary data, resulted in a framework which was devoid of 

specificity in the context of Southern Nigeria. In an attempt to address this weakness, 

non-residential consumers, importers/suppliers  and non-consumer stakeholders were 

consulted as key sources of information to : a) identify the barriers and drivers which 

were of more significance to consumers and suppliers of solar PV system, b) identify 
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barriers and drivers locally which may not have been identified in the literature survey, 

c) Obtain a comprehensive understanding of the function and role different parties play 

in connection to the diffusion of solar PV system. The methodology used at the stage of 

the interviews is further described below.  

 

The interview was designed in two forms, a) through the interview, to obtain 

information from respondents about themselves in other to create a composite picture of 

the group they fall under or represent. b) Obtain information through the interview 

from key informants. As Babbie (2007) noted a key informant is well versed in the social 

phenomenon that one wishes to study and who can talk directly about the group being 

studied. The choice to interview respondents without any form of social status is aimed 

at getting direct and raw information. The reason to interview key informants as well is 

based upon the premise that; certain members of the population possess a greater level 

of expertise and are better informed pertaining to a subject when compared to the rest of 

the population. A purposive sampling strategy approach was used to avoid 

probabilities. According to Babbie (2007) Purposive sampling is a non-probability 

sampling in which the "units to be observed are selected on the basis of the researcher's 

judgment about which ones will be most useful or representative". Members of the 

population which were involved in the interview were considered as groups or 

individuals that interact with Solar PV system and its adoption process.  

  

This process involves the stages from the planning phase, when a consumer is still yet to 

purchase a solar PV system, to the stage when it is completely installed and operational 

and generating electricity. 

 

 

3.7 Breakdown by category and subcategory of interview. 

The population interviewed was split into two categories. 

The table below provides information of the category of consumers that were 

interviewed and number of interviews carried out. 

 

 

 

 



 

39 

 

Table 4: Interview participants and categories 

 

Category Subcategory 
Interview type and 

number of part/takers. 

1) Importers/purchase 

and installation 

i) large-scale suppliers 

ii) Retailers 

3 Phone interview 

3 Phone interview 

2) Consumers Organisations 2 Phone interview 

 Home owners 20 phone interview 

 

 

The first category is the group that interacts with consumer at the stage of the purchase 

and installation of the Solar PV system. 

 

The importance of including suppliers for interview cannot be over emphasized, as they 

present an important aspect to the diffusion of solar PV system, expressing the 

challenges they encounter and given their experience, are in a good position to describe 

what they need to create market expansion for solar PV equipment. In addition they also 

come in direct contact with intending adopters and getting their opinion of what they 

need, in most cases they act as advisers or give recommendations to prospective 

adopters seeking information about the products. 

 

The first category was split into two subcategories. The first were large co-operative 

groups who facilitate large scale importation of solar PV system. The second consisted 

of medium scale vendors selling and installing solar PV systems. 

The second category is consumers grouped into two subcategories: 

 i) Organisational adopters. 

ii) Residential adopters. 

 

The second category consists of organisations that adopted solar PV system (non-

residential adopters) and residential adopters. The choice of participants was made 

based on adequate consultation with academic colleagues. Most participants were 

contacted by emails and phone calls. Contact information for suppliers of solar PV 

systems was gotten from their organization's websites and contact information of some 

home owners were gotten from these installers and suppliers who have carried out 
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supply and installation to customers. A few other contact information of home owners 

of solar PV system were gotten from friends in Nigeria. A phone interview was used to 

carry out the interviews. It proved quicker, on the other hand most participants couldn't 

be reached at the first try and network from service providers was bit of a problem as 

well. 

3.8 Guides for questions 

Questions were used as an interview guide, which was supplemented by probes used to 

further explore answers gotten from participants. Palys and Atchison (2008) defines this 

process as funnelling, where one first asks open-ended questions to broach a topic and 

subsequently follows up participants' responses with successively more well defined 

and structured questions. 

  

Table 5: Question guide for interviews with importers/suppliers of solar PV system.                 

1. Why are people adopting or not adopting solar PV system? 

2. What factors do you think affect people’s decision to adopt or not? 

3. What factors plays a major role in people’s decision? 

4. What role do finances play as a factor when purchasing a solar PV system? 

5. What impact does policies and law play in influencing people? 

6. Does environmental consideration (for example climate change, resource use 

and pollution) affect consumers’ decision? 

7. Does technological factors (for example life span, grid connection, and 

technology efficiency) influence consumer’s decision? 

8. Do social factors influence consumers (for example social pressure or 

awareness). 

9. Can you describe your experience from importing your goods to final sale? 

10. Do you carry out installations for customers at additional cost? 

11. What do you think is the level of awareness among the population? 

12. What would you consider as issues in the solar PV market? 

13. Is there anything you feel I didn't or should have asked that you would like 

to mention? 
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As stated by Singleton and Straits (2005), three methods available for recording data are 

one's memory, a pencil and notebook and an audio tape recorder. With respect to this 

interview, the entire responses were completely recorded by hand and note book as the 

interview were conducted solely by telephone. Notes were taken down during the 

conversation. 

Two strategies were applied to ensure accuracy and validity of the notes taken as Babbie 

(2007) suggested: 

 

"Don't trust your memory any more than you have to... it's a good idea to take notes 

either during the observation or as soon afterwards as possible". Babbie ( 2007,p311). 

Observations were not made in this process; however notes were taken during the 

phone conversations. 

Taking notes at different stages and rewriting or elaborating one's notes in greater 

detail. Notes taken down were rewritten in greater depth within hours of each 

concluded interview. Basically due to the clear objectives established and simple nature 

of the interviews, the use of hand-written notes proved sufficient for collection of data. 

 

3.9 Primary interviews  

 

Members of the population that were involved in the primary interview were people 

who had already installed solar system. A total of 20 interviews were conducted 

between august and October 2013. The length of each interview was ranging from 15 to 

30 minutes, with an average length of 22 minutes. The interviews took place over the 

telephone.  

 

Having identified the potential barriers and drivers from the literature review, the 

interview was designed in such a way to act as a link between the reviewed literature 

and primary data collection. The interview was useful as it helped fulfill two purposes: 

 

i)    To improve the list of identified barriers and drivers in chapter two at the same 

time identify the barriers and drivers not present in the literature. 
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ii)    To enhance the researcher's understanding of the entire process of adoption, the 

challenges and the roles played by different actors which influences the 

adoption process. 

 

The aim of carrying out an interview was to gather first-hand data which described 

consumer's experience in adopting solar PV system. The factors that emerged in the 

framework development in chapter two served as the hypothesis upon which obtained 

data are assessed.  

 

3.10 Selection of participants 

 

Participants that were selected for the interview were home owners who have already 

adopted and installed solar PV system. Contact information for importers/suppliers and 

companies that install solar PV system were basically gotten from their organizations’ 

website. Contact information for adopters of solar PV system was gotten from the 

installers who have executed installation and carry out maintenance to their customers. 

In many cases installers would ask to be contacted again to confirm their customers’ 

willingness to participate in a research. Residential addresses and telephone numbers 

were obtained. A total of 42 contacts were gotten through this means. Out of the 42 

contact information received, attempt to contact all was made, however 15 of them 

couldn't be reached, of which 2 were confirmed wrong numbers, 2 numbers were no 

longer in service, and the remaining 11  perhaps due to relocation or change of 

telephone number. Contact with 27 was established, but after initial contact and stating 

the purpose of contacting them, 2 dropped out as a result of not been interested and 5 of 

them declined to continue communication with the researcher at the next call. In that 

case, only 20 interviews were carried out. From the 20 interviews, 12 requested a time 

booked to call for convenience, 5 were willing to be interviewed immediately, and 3 had 

to be contacted several times before they could be reached. Before each interview was 

carried out, conversation between the researcher and those interviewed had occurred at 

least twice, and some were more than twice. None of the interview was done at a call-

back phase, perhaps due to the cost of making international calls, so the entire interview 

was carried out from out-calls by the researcher. 
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3.11 Methods and interview design 

 

The approach taken in this research is based on the exploratory nature of the research. 

While interview was used as a guide to direct conversation, expectation of novel 

answers would arise. In order therefore to get data from solar PV users, a form of in-

depth interviews were used in a semi-structured, open-ended design due to the reasons 

earlier mentioned in this chapter. The semi-structured approach allowed questions to be 

aimed towards the purposes of this research at the same time permitting flexibility to 

explore other topics which arose within the research. The strategy to use open-ended 

questions was helpful as it enabled participants to provide in-depth answers and less 

framing when compared to survey interview where participants tend to give novel 

answers. Due to the depth and complexity of the researched topic, it was presumed that 

a questionnaire would either be unable to produce adequate and descriptive results.  

It should be noted that questionnaires were sent out initially to participants but 

responses were not forthcoming and most of the participants who didn't respond to 

questionnaires sent out, responded through telephone interviews. In addition it proved 

helpful, as participants could explain and give example of some incidences which 

provided more information and clarity to the researcher. It was also presumed that a 

questionnaire could be so tedious that participants could be dissuaded from 

participating to the maximum of their capacity. During the interview handwritten notes 

were taken to avoid memory loss and to identify future follow up questions. 

  

Below are procedures employed as a general strategy by the researcher all through the 

phase of the interview. 
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Table 6: Strategies employed adapted from Singleton and Straits (2005) pp.252-254 

1. Initiate the interview. 

2. Put respondents at ease. 

3. Do not assume the answer to any question. 

4. Be totally familiar with the survey instrument. 

5. Speak slowly in a clearly understood, well-modulated voice. 

6. Keep interview situation as private as possible 

7. Ask every question in its proper sequence and exactly as written. 

8. Be Business-like 

9. Avoid stereotyping. 

10. Do not put answers in the respondents’ mouth. 

11. Use an appropriate, neutral probe when needed. 

12. Record responses on the interview schedule as you go along. 

  

As a supplement to the procedures listed above, the following was taken into 

consideration.  

Each question was read twice to participants to ensure questions were clearly heard and 

understood by participants. At some instances participants would ask that the question 

should be repeated again due network problems from service providers.  

The researcher took the initiative to ask the participants to take little steps to see if 

network reception could improve and in most cases better hearing was achieved. 

However on three occasions the network from service providers was really bad, so the 

interview was scheduled for a different time. As the participants confirmed that there 

was heavy rain which was accompanied by heavy thunder storms which interrupted 

full and clear service reception in their region. The researcher at intervals responded 

with "I see”, ”YES", "OK", to assure the interviewee they were heard and a flow of 

conversation while avoiding the suggestion of a negative or positive reflection. Such 

neutral words were adopted to avoid bias or leading the interview by giving out cues to 

the interviewees on what they should be talking about. This is supported by (palys et al., 

2008, p.158) "what you choose to write down out of their verbal responses and even 

your supportive and encouraging 'uh-huhs' or nods of head may be taken as cues about 

what the interviewee 'should' be talking about". 
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The effectiveness of the interview as a tool for data collection depended greatly on the 

design of questions used for the interview. These considerations were taken in 

designing the questions for the interview. 

 

As suggested by Singleton and Straits (2005, p.278), the opening question and topic 

"should be congruent with respondents' expectations: it should be a question they might 

reasonably expect to be asked, on the basis of what they have been told by the 

interviewer about the study".  

 

Singleton and Straits further suggested that: 

  

"The first question should be relatively easy to answer, thus preventing respondents 

from becoming discouraged or feeling inadequate to fulfil their role as respondents…if 

both open-ended and closed-ended questions are used, the beginning is a good place to 

have an open-ended question. Most people like to express their views and have 

someone listen and take them seriously. (p.278).The beginning questions used for this 

interview fulfilled the criteria set by Singleton and Straits (2005). 

 

The order of the questions was taken into consideration for the interview design. For 

example, questions regarding decision-making process were asked prior to questions 

regarding experience of product use. Distortion in memory is likely to occur if questions 

were asked in a reverse order as participants could have transposed their recent 

experiences onto initial decision. As noted by  (Sudman, Bradurn and Schwarz (1996) 

cited (Singleton and Straits 2005, p.280) It has been known that " since respondents tend 

to truncate memory searches as soon as they have enough information for an acceptable 

answer, the most accessible information is likely to be that used recently to answer 

previous questions". 

 

Sensitivity of questions was also taken into consideration. Questions regarding the 

challenges of purchasing a solar PV system were considered sensitive in nature due to 

the ability or inability to finance a solar PV system. As noted by Singleton and Straits 

(2005), sensitive questions ought to logically fit into the sequence of questions. It 

therefore seemed appropriate to position such questions at a later part in the interview 

after interest, rapport and trust must have been established with the interviewee. 

Actually in practice, participants discussed freely about the cost of the system, the 
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expected sensitivity of such questions may have been exaggerated.  

 

The objective of obtaining data, coupled with these considerations produced the 

interview guide presented below. 

 

Table 7: Standardized questions used as guidance for the primary interview. 

1. When did you first hear about solar PV system? 

2. When and how did you become interested in solar PV system? 

3. In your own words, why were you interested in buying a solar PV system? 

4. What were the most important factors that affected your decision to purchase 

a solar PV system? 

5. Was it recommended to you by someone? colleague, friend or neighbour? 

  Follow-up probes/questions for the interviewer 

These subtle probes are to be used if the interviewee fails to touch upon these 

topics. 

 

      Finance/Money: 

        F1- Was issue of finance considered in your decision? (for example was 

initial cost of the system and period of payback an influence to your decision)?. 

        Institutional: 

         IN1- Did administrative process or requirements affect your decision? 

        Technological/Technical: 

         T1 Was technological factor considered in your decision? 

     Social: 

      S1 Did consideration for the environment influence your decision in any 

way? 

      S2 Was your decision to purchase solar panels influenced by perception of 

community members? 

      S3 Was your decision influenced by the government in any way? ( e.g Re-sell 

of excess electricity generated or subsidies offered?) 

       Are there any significant factor/factors which you may want to mention at 

this time that influenced your decision to purchase solar panels? 

6. Could you describe the entire process with a general time frame, from the 

point you decided to purchase  
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    a solar PV to the point you got it installed?. 

 7.i. Did government subsidy influence your decision? 

 7.ii.Did any single government policy play a role in your decision? 

 7.iii.Did you access loan from the bank to purchase solar panels? 

8. How would you describe your experience(e.g from finding, purchasing and 

installing the system) 

9. What would you recommend to someone interested in installing solar 

system?  

10. What/how would you improve in the entire procedure from purchasing to 

installation of solar PV system? 

11. Do you feel there is anything I didn't or should have asked about that you 

would like to mention? 

 

   

 

 

It should be noted that proactive refining of questions occurred throughout the 

interview process. Asking the first respondent to describe the entire process (timeline) 

from decision making, purchasing, installation to grid connection of the solar PV system 

was considered useful by the researcher as it gave a detailed and broader picture of the 

whole process and experiences. This question provided in-depth insight and was 

integrated in the remainder of the interview. 

 

3.12 Analysis of Data 

The objective of analysing data is the discovery of patterns among the data, patterns that 

point to theoretical understandings of social life. (Babbie 2007, p.384)  Babbie went on to 

say "the key process in the analysis of qualitative social research is coding, classifying or 

categorizing individual pieces of data-coupled with some kind of retrieval system" 

(p.384). The coding method used to produce the results presented in the fourth chapter 

is described in this section. 

  

For questions that were open-ended, as suggested by (Singleton and Straits 2005, p448) " 

the researcher tries to develop a coding scheme that does not require a separate code for 



 

48 

 

every respondent or case but that adequately reflects the full range of responses. The 

idea is to put the data in a manageable form while retaining as much information as 

practical".  (Singleton et al 2005, p.449) further states …"Developing coding categories 

for open-ended questions, like many other research activities, involves interplay 

between theory and data". 

Regarding questions that are closed-ended, the coding responses were straightforward 

as one simply assigned a different code to each category (Singleton and Straits 2005). As 

an example, question 7i, 7ii and 7iii of the primary interview, required a simple no or 

yes reply and coded as such. 

 

According to an exercise in Approaches to Social Research by Singleton and Straits 

(2005), coding practice was done in an orderly manner. Responses gotten from 

participants were listed clearly with regards to each question asked by the interviewer. 

Both preliminary and primary interviews were conducted through the telephone, and 

notes were jotted down during the conversation. The notes were studied carefully and 

written in more detailed form within hours of each interview. As such when coding the 

interviews written notes were consulted. 

 

 As suggested by (Singleton and Straits, 2005, p.449) "coding categories were formed by 

grouping together reasons that seemed similar from the research perspective". The 

coding process done initially consisted of several categories. As an example, though 

high cost and long period of payback are at times treated the same and as one, however 

they were coded differently. As (Singleton and Straits.., 2005, p.448) warns of "the 

tendency of novice researchers to use too few categories". Categories developed were 

better refined by consulting the previous categorization done in chapter two. 

3.13 Limitations 

 

There some limitations with this research. A sample of 20 participants is not sufficient to 

represent the view or opinion of an entire population. Results therefore cannot be 

generalized, since members of the targeted population could, according to (Rogers 2003) 

be characterized as early adopters, with the tendency to have a different attitudinal, 

behavioural and demographic characteristics than other later adopters. Caution should 

therefore be taken not to generalize results from the research. 
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A second limitation to this study is the explanatory power. Failed attempts to get in 

touch with important stakeholders within the renewable energy sector in Nigeria. This 

would have of course added to the discussion and claims made by importers of solar PV 

panels would as have been further discussed. In addition, from such interview, the 

plans of the government regarding solar systems would have been further elaborated 

upon, thereby enabling future prediction and research effort of the diffusion of solar 

systems. 

 

The third limitation is the few number of importers/suppliers interviewed as they may 

not represent the same view of other importers/suppliers. Again they source their 

products from different countries and may also have different experiences. Therefore 

caution should be taken not to generalize the experiences of importers/suppliers in 

terms of cost of clearing their goods and final product cost.  

 

The fourth limitation is the few number of organisations interviewed. Carrying out the 

interview with only 2 organisations presents a limitation; therefore caution should be 

taken not to generalize the results. Again both were relatively small organisations and 

different organisations could have different structures and as such process of decision 

making. 
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Chapter 4. 

4.Presentation Of results. 

 

This chapter presents a summarized result and discussions of interviews conducted.This 

chapter consists basically of the research from the interviews and covers the stages 

involved in the adoption process of solar PV system. 

The details and data collected at the stage of the primary interview are also presented 

within this chapter. Results in this chapter are presented in an aggregated form. A 

breakdown and analysis of these results will be presented in the next chapter, where 

results will be analyzed and discussed in details. 

4.1 Important actors influencing Consumers 

 

The decision making process of participants were influenced or shaped by various 

factors. Solar PV system been a relatively new technology in Nigeria, consumers had to 

source for information regarding the technology, how it functions, its potential etc. For 

example one participant said he was out first to know about the technology, how it 

functions, what capacity does the size of his house need, its longevity, and external cost 

such as (changing/renovating of roof top). The process of decision making brought 

participants in contact with several players which influenced them in such process. The 

experiences each participant had could be different based on the fact that they must 

have been influenced by different sources. For example seven participants said they 

attended different seminars and exhibitions to get detailed information about the 

product and how it works. Four participants said they sought for professional advice 

through retailers and installers. These individual contact may have been different in 

some ways, thereby making each decision making process of each consumer unique. 

These influences may have delayed or facilitated the decision making process, but that's 

difficult to establish, however what's easy to establish is that the various contacts 

consumers had led to different experiences of each consumer which is quite interesting. 

Basically the experience of each consumer is dependent upon the interactions he/she 

encountered during the adoption process. Eleven participants confirmed that acquiring 

information about the technology, its capacity, how it works, its maintenance needs, its 

reliability and longevity through professional advice, seminars and exhibition provided 

a good preparatory ground for their decision making. 
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In Nigeria prices of solar panels are not controlled or fixed, as private 

importers/suppliers who import from various countries for example Japan, China, USA, 

Germany fix prices based on their cost incurred from purchasing, transporting and 

clearing the products. As different importers/suppliers have different experiences based 

on total incurred cost on products, it is reflected on the prices sold to consumers.  

 

This is evident as seven consumers said they also contacted different suppliers in an 

attempt to do a cost analysis and compare prices, while seeking for quality too. This was 

an additional factor which influenced the decision making process of these consumers. 

 

However if there was a body responsible to sensitize and provide information regarding 

solar PV systems, where potential consumer could go or make a call directly to get 

professional advice or adequate information about the product, perhaps consumers 

experiences would have been limited to contact from such body or organization. Again 

it’s impossible to establish if having such could facilitate the decision making process of 

consumers since consumers should be aware of who and where to contact in search of 

such information. 

4.2 Observations from Interview with suppliers of solar PV system and organizations 

 

Data gathered from the interviews with suppliers of solar PV system and organizational 

adopters, were collected during eight interviews that took place over the phone. 

Certain barriers and drivers that were considered to be more significant in influencing 

adopters’ decision were identified. The interview was exploratory in nature, it proved 

useful as it was a preparatory ground and it helped to refine procedures for the 

interview with consumers. Only results which are directly related to the objectives and 

method of this thesis will be presented. However, to be able to provide explanatory 

power to the primary interview, other relevant information provided by the participants 

will emerge where necessary. It is important to note that results of the interview reflects 

the opinions of importers/suppliers and non-residential consumers though it sheds light 

on the actual adoption process and consumers adoption experience. The result from the 

interview doesn't represent the opinion or views of residential adopters which were 

interviewed at a later the stage. 
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4.3 Observation from Organizational adopters 

 
For adoption in organization (A), decision making was quick because it was not a large 

organization and only two individuals were involved in the decision making. Such 

decision was taken and it trickled down to final execution without much delay. Such 

decision could be considered as authority innovation-decision. As noted by Rogers 

(2003) authority innovation-decisions are choices to adopt or reject an innovation that 

are made by a relatively few individuals in a system who possess power, status or 

technical expertise. 

 

For organization (B), decision was also considered as authority innovation-decision as 

only a few individual had to make the decision and it was passed to be implemented. 

In both cases the decision trickled down and was implemented quickly. Both 

organizations were relatively small sized organizations. 

For both organizations it basically served as an escape from irregular power supply and 

a service to the environment as part of the organizations environmental goal. The other 

shifted (organization B) from diesel powered generator to solar PV system due to it less 

maintenance cost as compared to cost incurred from running a diesel generator. In 

addition, to reduce its carbon emission on the environment as part of the new 

managements’ environmental target. As such the issue of sustainability was a driving 

factor. It could be a different situation in larger organizations where decision is taken or 

made by a board of directors; it could take a longer time. In such a case the decision 

could be considered as collective innovation-decision. For both organizations decisions 

were taken quickly and executed, both decision could be classified as authority 

innovation-decision. 

 

 

4.4 Observations from Primary Interview (residential adopters) 

 
The purpose of the primary interview which was to acquire data was achieved using 

telephone interview. Data were collected from the interview which consisted of 20 

persons. The methodology considered for these interviews are clearly described in third 

chapter of this thesis. Anonymity demanded by participants of the primary interview 

was kept. The results obtained from the  interview are organized and presented within 
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this chapter. Results presented identify and elaborates on factors which influenced the 

decisions of consumers to adopt solar PV system and the circumstances which made 

them to purchase the system. 

 

As mentioned in chapter two of this thesis that there is no single policy to encourage the 

diffusion of solar PV system in Nigeria, so there is no focus on a single policy which 

motivated consumers to adopt. Rather a wide range of factors which either encouraged 

or discouraged consumers to adopt as described by each consumer.  

 

 

4.5 Rationale for Adoption 

 

The factors identified in the above section, where respondents explained why adoption 

was a brilliant idea, could be considered as respondents’ rationale for adoption of the 

system. They simply provide answers to the question: why would you buy a solar PV 

system? Rationale is expressed as the theoretical reason(s) why a consumer believes 

adoption of a solar PV system is a good idea. However rationale (e.g environmental 

consideration) alone does not provide enablement or motivation for a consumer to 

actually adopt a solar PV system. For example one respondent said " I wanted a solar PV 

system because it does not pollute the environment" and added at the point of his decision 

making he was not fully ready to go on with the purchase as he lacked the financial 

enablement to actually purchase at the time. His consideration to adopt a solar PV 

system because it doesn’t pollute the environment could be considered a rationale to 

acquire a solar PV system. 

4.6 Catalyst for Adoption 

 

While a rationale for an action could be seen as the theoretical reason, a catalyst 

produces a concrete action. A catalyst enables an action to be taken or a decision to be 

actualized. A catalyst helps to explain why participants actually purchase a solar PV 

system. It could be defined as a set of circumstances or occurrences which enabled the 

decision of acquiring a solar PV system actualized. For example a participant explained 

that his reason to purchase a solar PV system was basically due to the desire to have a 

more reliable power supply and in his own bit reduce air pollution. These factors gives 
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an insight why the participant wanted to acquire a solar PV system and can be 

considered (the rationale) for wanting to purchase a solar PV system. This same 

participant however noted explicitly that his desire was not achieved until he received a 

payment from a sold piece of land. In this particular case the money he received from 

his sold piece of land was the catalyst to achieve his rationale choice. 

 

Rationale and Catalyst could be distinct in some cases and could be similar or 

indistinguishable in some instances. For example while the payment received from a 

sold piece of land failed to explain why (rationale) the participant desired to purchase a 

solar PV system, it actually explained why the participant actually went through the 

purchase phase (catalyst). In this instance rationale and catalyst were distinguishable. 

 

There were cases where rationale and catalyst for adoption were intertwined and 

indistinguishable. For example, there were six participants that said that they were 

weary of the regular power outage. While the regular power outage was enough reason 

to explain why those participants wanted to acquire a solar PV system, it was also a 

sufficient motivation to explain why the participants actually went on with the purchase 

of the system. In these cases it was difficult to distinguish between a rationale and 

catalyst.  

 

Given the examples above, a catalyst could be considered as an occurrence or set of 

circumstances, given the fact that no single occurrence provides explanation to the 

advancement from desire to action. 

 

 There were cases where participants had multiple rationales which influenced their 

decision making process and ultimately decision to take action. For example, 2 

respondents who had enough financial resources admitted that they considered solar 

PV system because it was good for the environment and it could help reduce the worries 

of regular power outage. In their case the rationale to adopt was sufficient to encourage 

adoption of the system.  
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4.7 The Factors which influences Consumer Decision to Adopt a Solar PV System 

(Suppliers perspective) 

 

During interview with suppliers, participants were asked to give details of the barriers 

and drivers which they believed influenced consumers decision or factors which were 

often reported by consumers to them which influenced their decision to adopt solar PV 

system. Responses revealed a variety of factors and experiences which influences 

different consumers. This interview sample consisted only of Importers/suppliers of 

solar PV system and Organizations that purchased solar PV system (non-residential 

consumers). Residential consumers were not used at this stage as they were to be 

interviewed at a later stage of the interview. 

 

In the tabular form below are the factors listed by the participants of the interview with 

a short description of each. 

 

 

4.8 Categorization of factors believed to influence consumer decision to purchase 

solar PV system (Suppliers Perspective) 

                             

  Table 8: Below is the categorization and brief description of factors influencing 

consumer’s decision from the suppliers’ perspective. 

Category Factors Description of factors 

Institutional factors  

    

 

 

   Inadequate policies (B) 

The absence of policies to 

facilitate the adoption of 

solar panels makes it 

even more difficult for 

consumers to adopt (e.g. 

feed in tariff, provision of 

subsidies).  As well as 

ineffectual policies which 

encourages 

importers/suppliers of 

solar panels? (e.g. import 

taxes) 
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Delay due to installation (B) 

When installation of a 

system is delayed, this 

could cause a consumer 

to change their decision. 

  

 

 

 

Lack of Local co-operative group (B) 

The lack of an organized 

co-operative group which 

provides information to 

potential adopters (e.g. 

about the technology, 

requirements, finding and 

evaluating different 

retailers). This puts the 

burden on intending 

adopters to source for 

information themselves 

(for example from paid 

seminars and 

workshop).This extends 

the period of decision-

making and could act as 

barrier. 

 Double Standards (B) Double standards 

experienced at borders 

(for example taxes and 

tips paid by importers of 

solar panel against 

established government 

zero tax for importation 

of renewable energy 

products) These cost are 

added to the final cost of 

the panels which is borne 

by the consumer. 

Social factors  Sustainability (D) Potential adopters could 
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purchase solar PV 

systems, to reduce 

environmental 

degradation. So that 

generations to come can 

live in a clean and sound 

environment. 

 Happiness from regular electricity 

supply (D) 

Having a more reliable 

supply of electricity may 

give a consumer joy and a 

relief from incessant 

power outage. 

 Awareness and understanding of 

technology(B) 

Intending adopters may 

be aware of solar PV 

system but ill-informed 

about how it functions 

and exactly how much 

kilowatts it produces or 

its production capacity. 

 Delight and fascination of technology 

(D) 

Consumers, out of 

fascination and delight 

with the technology may 

adopt a solar PV system. 

 Past experience (B or D)? (BOTH) An old experience from 

similar technology or 

hearing of a past 

experience from a friend 

could affect a consumer’s 

decision either positively 

of negatively. 

 Ownership Of Homes (B) People living in a rented 

home or unsure of 

owning a home may not 

be willing to adopt solar 
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PV systems. In an attempt 

install such a system, they 

must seek permission 

from their landlords. 

Technological 

factors 

Appropraite roofing (B) Without a proper roof 

structure to support a 

solar PV installation, such 

adoption cannot take 

place and additional cost 

may be incurred from 

replacing or improving 

old roofs.  

 Reliability of the technology (D) The relatively little 

maintenance required by 

solar PV system makes it 

attractive to consumers. 

Monetary/Financial 

factor 

Access to financial assistance (B) Inability for consumers to 

get access to financial 

assistance makes it 

difficult to acquire solar 

PV system given its' high 

cost. 

 Unforseen Costs (B) In addition to the 

exorbitant cost associated 

with solar panels, is 

unanticipated cost such 

as renovation for 

appropriate roofing. 

 High cost of solar PV system (B) In ability of consumers to 

afford the entire cost of 

solar panels, given it's 

very high cost. 
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 Identified factors were coded under one of the classifications such as:  barrier (B), driver 

(D) or combination of both (driver and barrier). Barriers in this case were factors 

identified which in one way or the other encouraged potential adopters not to adopt a 

solar PV system. Drivers on the other hand, were factors identified which motivated or 

encouraged consumer to adopt, in other words facilitating the adoption process of solar 

PV systems. The factor "Past experience"  was seen as a combination of both driver and 

barrier, as in one case it was a motivation for an adopter from the good experience his 

friend shared with him. On another hand it was considered a barrier from an experience 

shared with a potential adopter which affected adoption and made the consumer 

change his mind about adopting. This arose from misunderstanding how the technology 

works and its capacity as explained by an interviewed supplier. So Past experience was 

coded as a combination of both drivers and barriers.  

 

From the interview with suppliers of solar PV system, fifteen different factors were 

identified by participants. The barrier factors which dominated in occurrence were 

institutional factors (double standards and inadequate policies), high cost of the system 

and inability to get financial aid. Double standards such as charges for clearing of goods 

made by custom officials at ports, against the zero tax on import of renewable products 

made by the government. On the other hand the driver factors which occurred 

frequently were happiness from regular electricity supply and reliability of the 

technology.  

Happiness from receiving regular supply of electricity and reliability of technology were 

primary drivers, while inadequate policies, high cost and inability to get access to 

financial aid were the primary barriers. 

 

 

 

 

 

 

 

 



 

60 

 

4.9 Cost of solar panels in Nigeria 

Table 9: Solar model, capacity and cost 

Product 

type 

Capacity Units Cost/unit Power 

requirement 

No of 

panels 

Total cost 

Kyocera 

solar 

panel 

54w 1 N54,000 1296w 24 N1,080,000 

Kyocera 

solar 

panel 

85w 1 N68,000 1530w 18 N1,224,000 

Grundfos 

solar 

panel 

80w 1 N70,000 800w 10 N700,000 

 

For a three bedroom apartment requiring 1296 watts to be fully lighted up, the total cost 

would be N1,080,000. Putting this in perspective, it would take about a year for an 

average income earner in Nigeria to purchase this product if his/her total income was to 

be set aside every month for the purchase of this system. 

 The more the power requirement needed for the house, the more expensive it is to 

install a solar panel system. 

 

4.10 Factors which influenced the Decision to purchase a solar PV System. 

 
In order to achieve better understanding of what motivated residential participants of 

this interview to adopt a solar PV system, it was very crucial to identify and understand 

the different range of factors which influenced their initial decision. Here the decision 

making process is examined as it was a crucial stage before participants went through 

the stage of purchasing. It should be noted that factors that will be presented here are 

basically drivers and barriers which influenced the original decision making process of 

consumers.  

 

From individual responses gotten, the need to have a reliable power supply dominated 

the responses from participants and was seen as a major driver as all the participants 
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highlighted upon the need. As one participant said “At a time, relaxing in front of the TV 

with your family and all of a sudden power is cut-off became somewhat embarrassing”. One 

participant was less concerned about the ability to resell excess electricity generated 

which was hampered by the poor situation of grid connection in Nigeria, in his words 

“let me fix my problem first and the government can fix theirs later”. It was more important 

for this participant to have regular electricity than to resell excess electricity generated. 

Another participant expressed “The possibility to resell excess generated electricity is 

fantastic, but I wonder when it can become a reality in Nigeria”. The issue of sustainability 

and environment played a role but was not as dominant as the need to have a more 

reliable power supply, only a quarter of the participants considered the environmental 

and sustainability factor. On the other hand, high cost and inability to finance the 

system dominated responses on the barrier side. All  participants considered  the high 

cost of the system as a problem, one participant said “I had to save for a very long time in 

order to be able to purchase without borrowing…the interest rates are just crazy” . In addition 

the high interest rate set by banks at 20%-22% per annum for such investments and a 

very short payback time of 1- 3 years were discouraging. The problem of security was 

also touched upon by nine participants. 

As stated in chapter 3, the interview procedure began by asking open-ended questions 

in terms of factors that were considered during the initial decision. A prompt was used 

when a participant’s response failed to address any of categories outlined in the 

interview schedule For example (Institutional, monetary, social, technology, 

environmental). For instance if a participant suggested that their decision fell between 

institutional and cost, each of the technological, sustainability, and environmental 

categories were probed by using a prompt, being the questions specifically outlined in 

the schedule. 

 

It was observed that several factors may have influenced one's decision, although high 

cost and need to have a more reliable power supply polarized the discussion in 

consumers’ consideration to purchase the system. 

Respondents considered certain factors more prominent in their decision making 

process. Expressions made by candidates when talking about prominent factors 

included: 

 

i) " The main reason for me was…" 

ii) "The most important factor was…." 
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iii) " The most significant factor was…." 

iv) " My biggest reason was…" 

v)  " What I considered most was…." 

vi) " The major factor for me was…" 

 

For the individuals that adopted the solar PV system, their decision type could be 

categorized as optional innovation-decision. According to Rogers (2003, pg 28) such 

decisions are choices to adopt or reject an innovation that are made by an individual 

independent of the decisions of the other members of the system. The range of factors 

are presented below in a tabular form. 

 

Table 10: Factors considered by (residential) participants at the decision stage to 

purchase a solar PV System. 

Category Factors Description 

Institutional Lack of administrative 

assistance (B) 

Consumers sought for information 

regarding solar PV system themselves 

e.g through seminars and professional 

advice. This may result in a situation 

where consumers may be ill-informed 

or exploited. 

 Inadequate policy (B) The absence of appropriate policy to 

expand the solar market and 

encourage adoption (for e.g. effectual  

government subsidies) 

 Absence of feed-in tariffs 

(B) 

“The idea that solar PV system can 

generate money for users is fantastic, but 

unfortunately the grid system within the 

country is very poor and at the moment 

can't allow excess generated electricity by 

users to be transferred back to the grid to 

generate money”. 

 Inability to access loans to 

purchase a solar system (B) 

“Using solar in Nigeria seems a thing for 

only the upper class in the society, as it is 

difficult to access grants/loans to facilitate 
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acquisition of  the system due to its 

exorbitant cost”. 

Social factors Pride of having solar PV 

system (D) 

“It gives a sense of class and pride. It 

gives a little social class”. 

 Joy of having regular 

electricity supply (D) 

“The joy derived from not depending 

solely on the irregular electricity supply 

by Power holding company of Nigeria 

(PHCN).  It is a comforting feeling”. 

 Sustainability (D) “Environmental stewardship in my little 

way to reduce environmental impact”. 

 Awareness of the 

technology (D) 

Awareness of the technology and its 

benefit through a seminar. (e.g. it's 

environmental benefit and low 

maintenance cost). 

 Past experience (D) 

 

“A friend's experience with the 

technology encouraged my purchase of the 

system.” 

 Awareness/information 

 

“It was somewhat difficult to get right 

and detailed information regarding the 

system ,it’s capacity and how it works 

etc”. 

 

 Fear of theft and 

vandalization (B) 

“If this is stolen or destroyed due to 

violence…it will be a big loss”. 

Technological 

factors Appropraite roofing (B) 

 “Solar installation was not considered in 

my initial roofing plan, redesigning takes 

up extra cash”. 

 Good backup against 

power failure (D) 

Solar PV system serves as a back-up 

supply when there is power outage. 

 Technological reliability 

(D) 

“The reliability of the technology makes it 

attractive, though expensive”. 

 

Technological Risk (B) 

It is a new technology not so known 

and trusted, it is therefore a calculated 

risk. 
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 Technical configuration 

(Neutral) 

“The technical know-how needed to use or 

set up the system”. 

Monetary/Finance 
  High Cost (B) 

“The high cost of the system was a big 

issue to deal with”.  

  Access to financial 

assistance (loan) (B) 
Inability to access loan from banks 

 

High interest rates and 

short term loans (B) 

Interest rates ranging from 20%- 22% 

per annum and short period of 

payback from 1-3 years for energy 

efficient investments makes the 

conditions difficult. 

 

Unforseen cost (B) 

”It’s relatively a new technology, so one is 

unsure of what may happen with the 

technology in terms of repair”. 

 Future Income generation 

(D) 

“Regardless of inability to resell to the 

grid just yet, perhaps in the future one 

might be able to do so”.  

Environmental Safe for the environment 

(D)                                     

“To reduce emission from my diesel                                                                                                     

generator for the benefit of the                                                                                                                  

environment”. 

 

 Exposure to solar radiation 

(D)                                 

“There is actually long hours of                                                                                                               

sunshine in my area, which is a                                                                                                                      

good thing”. 

 

 

4.11 Consumers Experience 

 

The entire process of adoption of solar PV system left the consumers with different 

experiences. When consumers were asked to describe their experiences across all stages 

of the adoption process, experiences consisted of both positive, negative and in some 

cases mixed. A negative experience was matched with the absence of a positive 

statement by the interviewee and at least the presence of one negative statement about 

their experience with the purchase and installation process. While a positive experience 
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was matched with the absence of a negative statement and the presence of one positive 

statement at least. On the other hand, a mixed experience is categorized in the middle of 

these two options, where at least one negative and one positive comment was expressed 

by the respondents. 

 

Table 11: Experience of Consumers with purchase and installation of the PV system 

 

Experience Sample comments by the respondents 

Positive One of the interviewee said “The supplier was professional and 

delivered a fantastic job”. 

 An interviewee expressed “The final installation brought some sort 

of relief”. 

Negative “The cost of installation added to the cost of product seems like a rip 

off”. 

 “ The supplier lacked courtesy to treat customers” 

Mixed “The installers were so slow….I doubt if they are experts, but they did 

a good job”. 

 

4.12 User experience or Post-Adoption/Operation experience  

 

After the complete installation of the solar PV system, experience from use among 

participants differed. However a common comment amongst participants was "Since it 

began to function fully, I have not had much problems with it". One respondent said “it took 

quite some time to get used how the system really works”. The discussion regarding the issue 

of feed-in tariff arose consistently, where consumers wondered when it would become 

actually possible to be able to generate money from their excess generated electricity 

given the poor structure of grid connection within the country. 

 

At the conclusion of each interview, the interviewee was asked if they would 

recommend the use of solar PV system. The question been a closed-ended question 

required a simple NO or YES response, however with an open-ended intention in order 

to allow respondents describe why. The aim of such question was to provide a general 

impression of participants experience with the entire process of adoption, use and the 

potential influence of their decision to prospective future adopters. Responses gotten 
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however ranged from YES, NO and MAYBE 

 

Table 12: Responses to the question "would you recommend solar PV system to 

someone? 

 

Solar Recommendation Example or responses obtained 

No, I would not recommend the use of 

solar PV system 

“why should I recommend it when the benefit 

to earn from it doesn't seem near” 

“it's too expensive” 

“Why would I when the government is 

practically doing less”. 

Yes, I would recommend the use of solar 

PV system 

“If you can afford it go for it”. 

“It's noiseless unlike generators and clean”. 

“It's a good way to go very good for the 

environment”. 

“Yes if you want electricity without noise”. 

Maybe (Not sure) if i would recommend it “Am still getting used to the system ..not sure 

I would recommend at this time”. 

 

Responses from participants have provided vital insights to the question posed by this 

thesis. These data’s obtained are analyzed in the next chapter. The analysis will attempt 

to provide a linkage between responses obtained from participants and their 

implications, providing an enhanced understanding of the barriers and drivers of solar 

PV system. Since data from the interviews were obtained from first-hand experience of 

participants, they provide an in-depth descriptive capacity. 

 

4.13 Scope and Presence of Barriers and Drivers 

 

Identification of factors which facilitates and militates against the adoption of solar PV 

system happened in three phases, first from a literature review (which served as a 

guideline and formed a preparatory ground), second from interviews with suppliers 

and thirdly interview with organizational and residential adopters. Each of these stages 

produced its own set of factors, of which there were some factors which overlapped 

across the stages, however a few were unique to a specific stage and approach. One is in 
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a better position to assess which barriers and drivers are present amongst participants in 

this study when all the sources of data are consulted. The barriers and drivers identified 

in the literature review, interviews with suppliers, organizational and residential 

adopters may vary or be consistent.  

 

The scope of barriers and drivers identified in the literature survey proved adequate in 

explaining and describing the overall system parameters of the adoption procedure. As 

several barriers and drivers identified in the interviews were present in the literature 

survey, this gives more strength and validation to the results obtained from the 

interviews. However the results also demonstrate that only a subset of factors identified 

within the literature would be present when a specific case study is examined. This 

suggests that caution should be taken and context specificity should be taken into 

consideration when one tries to identify factors which are present for any specific case 

study. 
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Chapter 5 

5. Discussions 

 

In this chapter, the findings of this research are discussed, which focused on identifying 

and describing the factors which militate and facilitate the adoption of solar 

photovoltaic systems.  

 

There were certain factors which were identified by the residential adopters interviewed 

which were not identified by suppliers and organizational adopters interviewed. For 

example (difficulty in accessing loans and double standards) reason could be they were 

residential adopters. As they described the experiences that related directly to them 

during the adoption process and suppliers described the experience encountered during 

importation and clearing of goods. Furthermore, organizations may decide not to seek 

for a loan as they may have more financial capability than individual adopters. Among 

the residential adopters, the factor (past experience) which is categorized under social 

factors was to one respondent considered a driver and to another respondent a barrier. 

For example one respondent described that a friend recommended it to him due to 

positive experience from using solar PV system, while another respondent mentioned 

that a colleague described his negative experience from a solar PV system that didn't 

live up to the expectations he had from the product as he felt has was ill-informed by the 

supplier he purchased it from. These, according to this participant almost discouraged 

his adoption, but actually delayed it and admitted his adoption was only possible after 

seeking professional advice regarding product choice which suited his needs.  

 

The barrier of been ill-informed by suppliers of solar PV system identified in this study 

is in line with the findings from Akinboro et al (2012)  

“most of the available equipment in Nigeria in the area of PV are imported into the 

country by unqualified personnel or vendors”.  

 

A driver factor that emerged in both interviews with organizational and residential 

adopters was "sustainability", where a five residential respondents considered installing 

a solar PV system as their little effort to play their part to the environment while 

organizations considered a shift to solar PV system in keeping with their new 

environmental goals in addition to avoid the daily exorbitant cost of running a diesel 
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generator, as solar PV system required less running/maintenance cost.  

The barrier factor “double standard” identified was peculiar to importers/suppliers of 

solar PV system, where they expressed that the charges made on their goods was 

against the zero or low taxes fixed by the government. In which case the final consumers 

are made to bear the extra cost incurred as a result of such charges, increasing the cost of 

the already expensive equipment. This factor was touched upon by the six 

importers/suppliers interviewed, highlighting its prominence. 

 

 The suppliers also highlighted the low level of awareness amongst the public, that most 

people are not aware of how much electricity solar PV systems could generate and 

many as well are still skeptic of the product and its reliability given the fact its a new 

and an untested technology by so many. 

 

When suppliers were asked of what they considered problems in the solar PV market? 

Responses ranged from low level of awareness among the public, and  two of the large 

scale suppliers interviewed further described that in a bid to boost awareness among the 

population, they at intervals organize exhibitions and seminars, giving out flyers. Only 

one of the large scale supplier interviewed said he also used radio as a medium to 

advertise as well at intervals. Both suppliers however admitted that the cost incurred 

from such publicity and awareness creation is always factored into the final cost of the 

solar PV systems and the entire cost is normally borne by adopters of the system. 

For the question “Is there anything you feel I didn't or should have asked that you 

would like to mention? Was posed to suppliers, two of the large scale suppliers and all 

from the three retailers interviewed suggested that effectual policies and subsidies 

should be made by the government on both consumer and supplier side (i) to encourage 

importation and sale of solar PV products at an affordable rate (ii) to subsidize the cost 

for consumers to make it affordable. 

 

From the findings of this study, three factors emerged as major or prominent factors 

influencing the decision of individuals to adopt a solar PV system: 

 

i) Inadequate policy instruments to encourage adoption for example lack 

      of subsidies, inability to access to loans. 

ii) High cost of the system.  

iii) Need for a more regular power supply.  
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These factors were touched upon by all the participants of the primary interview, 

highlighting its significance and the role it played in the process of decision making. 

 As identified in the literature institutional factor (e.g Ijeoma Vicent-Akpu 2012) and 

monetary factor (e.g. Akinboro et.al 2012) were the prominent explanations and barriers 

for the rather slow diffusion of solar PV system. Given the above reason, it becomes less 

surprising that monetary issue ( e.g. Difficulty in accessing financial assistance, short 

term loans with high interest rates, and exorbitant initial capital cost) and institutional 

(e.g. Absence of adequate policies to provide subsidies ) were identified to be factors 

which played a significant role in the decision-making process of participants involved 

in this study. These factors identified among participants were categorized as barriers. 

 

On the other hand the need to have a more regular electricity supply dominated 

responses as what motivated participants to adopt a solar PV system. This comes as no 

surprise, because as revealed in the literature, inadequate power supply leading to 

power shortages among the population, where only 40 percent of the country’s 

population have access to electricity leaving the remaining 60 percent without access to 

electricity according to the Minister of State for Power, Zainab Kuchi. This gap in supply 

becomes a driver as people seek to meet their need for power supply. Though the 

presence of concerns about sustainability was identified among a few participants, it 

was however not considered the dominant factor. Most participants revealed it was 

more pressing to take care of the issue of not having a regular power supply.  

 

According to Rogers (2003, p.246) "one indication of the compatibility of an innovation 

is the degree to which it meets a felt need". Therefore, identification of need to have a 

more regular power supply as the dominant factor which influenced the decision 

making process of residential participants is further not surprising because it was 

compatible with their needs, given the insufficient and irregular power situation in the 

Country. 

 

Description of consumers experience provided more depth, explanation power and 

insight to the entire adoption process, which could enhance understanding.  

 

  

Analyzing participants’ responses whether or not they would recommend the use of 
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solar PV system aims to serve two purposes; 

 

First, such responses can serve as indicators, examining the final impression the 

adoption left on participants.  

Secondly, such responses could serve to inform a hypothesis that the experiences of 

adopters may influence the decision making process of future adopters from a social 

perspective (e.g. through word of mouth or general social impression). 

 

The diffusion of solar PV systems in Nigeria is still considered to be in its infant stage, as 

a result participants of this thesis could be considered as early adopters of this 

technology. 

 

It has been hypothesized in this thesis that social influence or recommendation by word 

of mouth may influence the decision making process of potential future adopters of the 

system, however in the course of this thesis, out of the twenty persons interviewed only 

one participant was identified as been influenced by the past experience of a friend. For 

this reason, one may be tempted to conclude that word of mouth or social influence may 

have minimal or no influence to the adoption process of solar PV system. 

 

The people interviewed may be categorized as early adopters, possessing personal 

characteristics typically attributed to early adopters of an innovation, according to 

Rogers (2003). People in this category are willing to take more risks and endure the 

challenges presented or associated with the diffusion of a new innovation; as such these 

people are typically recognized as champions of an innovation. As suggested by Rogers 

(2003, p.290) earlier adopters are better able to cope with uncertainty and risk than later 

adopters. 

 

It however remains challenging to determine or predict the effect word of mouth and 

social influence will have on future adopters of solar PV system as the data presented in 

this thesis are insufficient to provide answer to such a question. The importance of such 

finding cannot be underestimated as it could provide direction and guidance for future 

studies. 

 

In the course of the study, it became clear that several challenges were encountered by 

adopters at different stages of the adoption process. The installation phase consisted of 
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little complains, where a few participants expressed concerns over installation delay and 

questioned the competence of their installers. Though delay of installation was 

considered a barrier, it was not enough to change the minds of participants of this study. 

 

After completing installation, the user phase also presented its own challenges. The 

relative newness of the technology presented its own challenge, where a participant 

expressed concerns in getting used to the technology. The main issue that arose at the 

user phase was regarding grid connection, considering the hefty sum incurred from the 

acquisition of a solar PV system with a promising potential to be able to generate money 

from it. Most participants expressed concern of the poor situation of the grid connection 

system in the country, and the absence of feed-in tariff which diminished the possibility 

to resell excess generated electricity. However the question of what participants taught 

about the money generating potential of the system was not asked to respondents at the 

beginning stages, neither was it touched upon as a motivation to adopt by any 

participant. However, in general it appeared participants were more content with the 

joy of having a more regular power supply than the worry of reselling excess generated 

electricity. 

 

The diffusion of solar PV system among residential users is still very much at an infant 

stage in Nigeria and as such presents a lot of challenges due to inexperience. The 

challenges ranging from inadequate policies, the fragile state of the national grid, the 

high cost of the system, the low level of awareness among the population, to say the 

least all pose a barrier to encourage the growth of the solar PV market in Nigeria. 

Irrespective of the inability to generate money with the installed solar PV system, it 

appeared consumers were more satisfied with the joy of having more regular electricity. 

Though the poor state of the grid was recognized by participants, but it wasn't enough 

to discourage their decision. However only when the PV system became operational did 

the impossibility to resell excess generated electricity become clearer to participants. 

This reason prompted a "no" response from one participant when the question (would 

you recommend the use of solar PV system to someone) was asked. The challenges 

identified and presented in this thesis consist of those, first identified in the literature 

survey, interview with suppliers, and finally interview with organizational and 

residential adopters of solar PV system.  
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5.1 Precautions/limitations when interpreting study findings  

 

In the course of interpreting the findings in this thesis, readers should be cautious and 

aware of certain factors; 

 

The first precaution one must remain aware of is that human beings are very complex, 

therefore understanding the human decision-making process is very challenging to say 

the least. Respondents were able to identify what they consider the most important 

factors which influenced their decisions. The possibility of errors regarding such 

identification remains, given that little memory distortion may have occurred, thereby 

making respondents unable to assess their own decision-making process with complete 

accuracy. It is as well possible that responses from participants were reflexive, providing 

socially acceptable responses or responding untruthfully. Though there was no way to 

measure or ascertain these, precautions were employed to minimize inaccuracy of the 

responses which were provided by respondents. For example (Singleton et. al 2005) 

during an interview, the researcher is able to clarify respondent answers through 

probes. Further methods employed to minimize such inaccuracy could be found in 

chapter 3 of this thesis. 

 

The second precaution which should be remembered is, the sample used in this thesis 

cannot be said to represent the entire view or opinion of the population, therefore 

generalization should as much be avoided. According to Rogers (2003) different classes 

of adopter’s possess different interpersonal traits and personality as such widening the 

sampling frame beyond the present population categorized as early adopters may 

produce varying results than the ones found in this research. Again, different dominant 

factors may disappear or arise which could influence the decision-making process of 

individuals in different ways. For example the Nigerian electricity regulatory 

commission (NERC) and the federal government representatives in Nigeria have stated 

their commitment (without precise details) to establish a renewable feed-in-tariff that 

will enable the renewable sector to grow. That been said, the sample obtained for this 

study does not confirm the presence and dominance of factors which may be identified 

within a different set of population. 
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Another limitation inherent in this study which should be recognized is;  

The random selection of participants for this study presents a weakness in that such 

selection was made without considering certain characteristics which could be used to 

describe or classify a group, such factors which includes the sex of participants, age, 

income , level of education, job type etc.  

Such classification could be useful in attempting to make future predictions about such 

groups as such the absence of such characteristics may present a difficulty in making 

future predictions about groups as such details were not considered. 

5.2 Future Adopters 

 

As earlier stated that this thesis wasn't focusing upon policies or a single policy which 

encouraged the diffusion of solar PV system, rather it sought to identify the range of 

factors which influenced consumers decision-making process and ultimately motivating 

them to adopt or not. It should be remembered that factors identified were peculiar to 

the population set interviewed as several factors could emerge or disappear when 

carrying out such investigation with a different population set. Therefore appropriate 

caution should be taken when generalizing the finding from this research. It could be 

possible that different circumstances may arise of disappear which could influence 

future consumers. The level of awareness may increase among the population, as 

interviewed suppliers noted that most of their interactions with adopters were more 

educative and providing information about the solar PV systems instead of direct selling 

of the systems. Keeping in mind that the adopters of at this stage were considered early 

adopters, traits of future adopters may differ (Rogers 2003). In using policy tools to 

encourage future adoption of solar PV system, it is essential that the population gains 

more education and awareness about the systems. Mckenzie-Mohr 2000, an increased 

knowledge base will not guarantee increased diffusion rates but will support such an 

approach. In order wards diffusion rate may not necessarily increase by just having an 

informed population but the problem of lack of awareness may be reduced. 
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5.3 Suggestions and Recommendations 

 

The result of this investigation produced twenty three drivers and barriers peculiar to 

the participants of this research. Having identified these twenty three factors, some 

suggestions and recommendations are proposed for the improvement of the adoption 

process of solar PV systems to promote its diffusion. 

 

Obviously the low income per capita in Nigeria further adds to the inability to purchase 

solar PV systems, given their high cost. Special credits programs should be created to 

enable investment and growth in the use of renewable energy systems. For example, 

enabling easy accessibility of loans and longer period of payback of such loans, for the 

fact that profiting from renewable energy investments takes a long time. There should 

be appropriate funding from the government to reduce the unwillingness of financial 

institutions with regards to renewable energy investments. The banks as well should 

seek more information and education on the renewable energy sector to increase their 

confidence in the sector. 

 

5.3.1 Effective policies 

 

If growth in the renewable energy sector is to be achieved in Nigeria, the activities of the 

government will be greatly effective through zero or minimum tax demand on 

investors, subsidies to encourage patronage of the new systems and enabling access to 

credit facilities in order to boost the renewable energy market. Such policies should 

include provision of subsidies both on consumer and supplier sides as suggested by 

some suppliers interviewed. The research and development centers should be 

strengthened to promote local manufacture of equipment suitable for the Nigerian 

conditions which has the potential of reducing cost from imported equipment and 

reduction of importing sub-standard products. Such policies should be given priority as 

well in the national developmental plan and backed with actions if they are to be 

effectual. 

If such policies are implemented it further presents an opportunity to study the 

influence of policies to the diffusion of solar PV systems in Nigeria among other 

category of adopters. 
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5.3.2 Increase Awareness Programs 

 

Development of programs to educate and enlighten the public both rural and urban 

dwellers will be very rewarding, so the public will be well informed about the 

capabilities and benefits of solar PV systems. For example at during the interview with 

the suppliers some expressed concerns of lack of awareness of the capabilities of solar 

PV systems from many customers. The suppliers said most of what they do is educating 

potential consumers instead of making direct sales to consumers. A well informed 

individual is in a better position to make a decision concerning adopting or not than an 

uninformed individual. Such education of the population can actually reduce the 

timeline for decision-making of potential adopters.      

 

5.3.3 Insecurity of installations  

 

Though fear of theft of installation was expressed by only one participant of the primary 

interview, it doesn't play down the importance of security of installations given their 

enormous cost. Security in general remains a challenge Nigeria, with recent attacks by 

boko haram in different locations around the country. Due to the security situation in 

the country, individuals mostly provide themselves with security in different ways 

ranging from, security dogs, security alarms, private security personnel etc. The risk of 

vandalization in times of riot could be a barrier in terms of large installations, again as 

the awareness of solar PV systems grows, not everyone may be interested in buying the 

new technology a few may resort to stealing the system. The more panels appear on 

streets, homes businesses and remote areas, theft of solar panels could be projected to be 

the crime of the future. For example for someone who knows how to install and 

dismantle solar panels, a quick dismantling of a panel worth $10,000 dollars in one night 

to install in another location is fast cash. That said, the risk of theft cannot be over 

emphasized. For example one could use of security fasteners to provide locks 

throughout the panel which creates a tough barrier against theft. 
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5.3.4 Feed-in tariff system 

 

In order to make any substantial achievement in the use of solar PV in Nigeria, the 

activities of the government will be highly instrumental, through improving the fragile 

state of the national grid. Without a well-functioning grid system, the ability to resell 

excess generated electricity by consumers will be hampered thereby creating a huge 

barrier and inability for consumers to generate money from their system given the hefty 

capital cost of investment. One participant of primary interview relished the possibility 

to generate money from his installed system, but says he wonder when that could 

become a reality in Nigeria. A large part of the success of the diffusion of solar PV 

system is entwined in the ability of consumers to be able to resell excess generated 

electricity (from an investment perspective) to generate money from their system as 

most consumers consider their system as an investment which has the potential to 

generate money for them. In most developed countries for example Germany, USA 

where diffusion of solar PV systems has seen considerably success, this ability to 

generate money from solar PV system is considered a driver motivating potential 

consumers to adopt. 

When such financial incentives could be accessed by users of solar PV system in Nigeria, 

it could further influence other category of adopters and presents an opportunity to 

study the influence or relationship between such financial incentive and the diffusion of 

solar PV system. The more people adopt solar PV systems, there will eventually be a 

shift from the type of consumers adopting, transitioning from early adopters to early 

majority to late majority to laggards (Rogers, 2003). Such a transition could also present 

the opportunity to further research and describe such types of consumers and their 

characteristics.  

 

5.3.5 Financial and Economic Challenges 

 
Nigeria like many countries still facing developmental problems is faced with the 

problem of low income per capita, which reduces the spending power of individuals. 

The high cost associated with renewable energies presents an economic and financial 

barrier to contend with given the cheaper cost of conventional energy form. Such 

financial barriers arise from the lack of access to capital, inappropriate subsidies by 
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government or other agencies. Again the unwillingness from financial institutions to 

give out loans makes it even more difficult to provide the much needed capital funding. 

This unwillingness, resulting from fear of workability of the new (renewable) 

technologies. This affects  the suppliers/dealers and potential consumers, resulting in 

starvation of the direly needed funds. 
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Chapter 6 

6 Conclusions 

6.1 Dominant Factors 

 

Analysis of data has shown that, there exist a wide range of factors considered by 

participants during the decision making process of adopting a solar PV system for 

residential use. 

 

Despite the presence of the identified barriers (e.g. Institutional challenges and high 

cost), this research has revealed that the need for a more regular power supply has been 

sufficient to overcome such barriers among the participants of this study.  

 

As much as the need to have a regular power supply was considered a dominant factor, 

it should also be recognized that advice offered by professionals were also influential, 

reducing skeptism and encouraging consumers to proceed from intention to action as 

such the influence of word of mouth or interpersonal communication played a vital role 

to encourage adoption. With respect to this research, it could be suggested that the 

identified barriers could have only been challenges, wherein such differences would 

regard a barrier as a factor which prohibits an action and challenge merely inhibiting an 

action. 

 

Institutional challenges are normally associated with the lack of institutional capacity. 

The associated high cost of solar PV system e.g (Oliver et al..1999), where high cost of 

the product hinders the ability of solar PV system to compete with traditional forms of 

energy, thus making the product unable to penetrate the market and institutional factors 

e.g (Jacobsson et al..2000) were the common barriers identified in most literatures.  

Results from this study demonstrate that high cost and institutional barriers were the 

most prominent barriers among participants of this study and as such in line with 

findings by Oliver et al (1999). 

 

Appropriate structures and policies that encourage subsidies for consumers and 

suppliers have to be put in place to encourage future adoption of solar PV system in 

Nigeria. Effort has to be made to reduce the stress endured by potential adopters, in 

terms of sourcing information regarding solar PV system themselves. As most 
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respondents admitted they got educated about the system through paid seminars.  

 

If the presence of such challenges can be overcome, it increases the possibility of solar 

PV system to diffuse more rapidly and the possibility of making up for the huge power 

shortages experienced in the country. Thereby reducing dependence on conventional 

form of energy and contribute to the energy supply mix a form of energy which is clean 

and environmentally sustainable through household use. 
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Appendix 1 

 

Question guide for interviews with importers/suppliers of solar 

PV system.                 

1. Why are people adopting or not adopting solar PV system? 

2. What factors do you think affect people’s decision to adopt or not? 

3. What factors plays a major role in people’s decision? 

4. What role do finances play as a factor when purchasing a solar PV system? 

5. What impact does policies and law play in influencing people? 

6. Does environmental consideration (for example climate change, resource use 

and pollution) affect consumers’ decision? 

7. Does technological factors (for example life span, grid connection, and 

technology efficiency) influence consumer’s decision? 

8. Do social factors influence consumers (for example social pressure or 

awareness). 

9. Can you describe your experience from importing your goods to final sale? 

10. Do you carry out installations for customers at additional cost? 

11. What do you think is the level of awareness among the population? 

12. What would you consider as issues in the solar PV market? 

13. Is there anything you feel I didn't or should have asked that you would like 

to mention? 

 

 

 

 

Questions used as guidance for the primary interview. 

1. When did you first hear about solar PV system? 

2. When and how did you become interested in solar PV system? 

3. In your own words, why were you interested in buying a solar PV system? 

4. What were the most important factors that affected your decision to purchase 

a solar PV system? 

5. Was it recommended to you by someone? Colleague, friend or neighbour? 

  Follow-up probes/questions for the interviewer 
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These subtle probes are to be used if the interviewee fails to touch upon these 

topics. 

 

      Finance/Money: 

        F1- Was issue of finance considered in your decision? (for example was 

initial cost of the system and period of payback an influence to your decision)?. 

        Institutional: 

         IN1- Did administrative process or requirements affect your decision? 

        Technological/Technical: 

         T1 Was technological factor considered in your decision? 

     Social: 

      S1 Did consideration for the environment influence your decision in any 

way? 

      S2 Was your decision to purchase solar panels influenced by perception of 

community members? 

      S3 Was your decision influenced by the government in any way? ( e.g Re-sell 

of excess electricity generated or subsidies offered?) 

       Are there any significant factor/factors which you may want to mention at 

this time that influenced your decision to purchase solar panels? 

6. Could you describe the entire process with a general time frame, from the 

point you decided to purchase  

    a solar PV to the point you got it installed?. 

 7.i. Did government subsidy influence your decision? 

 7.ii.Did any single government policy play a role in your decision? 

 7.iii.Did you access loan from the bank to purchase solar panels? 

8. How would you describe your experience(e.g from finding, purchasing and 

installing the system) 

9. What would you recommend to someone interested in installing solar 

system?  

10. What/how would you improve in the entire procedure from purchasing to 

installation of solar PV system? 

11. Do you feel there is anything I didn't or should have asked about that you 

would like to mention? 
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 Appendix 2 

Interview results 

Factors which influenced consumers decision to adopt solar PV system 

 

Factors Drivers Barriers Both  Nuetral 

Lack of 

administrative 

assistance 

 B   

Absence of 

feed-in tariffs 

 B   

Inability to 

access loans to 

purchase a 

solar system 

 B   

Pride of having 

solar PV 

system 

D    

Sustainability D    

Past experience   D&B  

Awareness of 

thetechnology 

 B   

Fear of theft 

and 

vandalization 

 B   

Appropraite 

roofing 

 B   

Good backup 

against power 

failure 

D    

Technological 

reliability 

D    
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Technical 

configuration 

   N 

Technological 

Risk 

 B   

High interest 

rates and short 

term loans  

 B   

Future Income 

generation 

D    

Exposure to 

solar radiation                                 

D    

Safe for the 

environment                                      

D    

Unforseen cost   B   

Access to 

financial 

assistance 

(loan)  

 B   

Lack of Local 

co-operative 

group  

 B   

Double 

standard 

 B   

Inadequate 

policies 

 B   

Home 

ownwership 

 B   

Delay from 

installations 

 B   

 

B= Barrier 

D= Driver 

D&B= Both driver and barrier 

N= Nuetral 
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