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Abstract

The discussions in this paper Centre on the
Innovative use of Renewable Raw Materials (RRM)
in the Global South (GS): An Exploration of Energy
Situation in Nigeria. Contemporary knowledge is
demonstrating innovative use of Renewable Energy
(RE) across the globe. Literature in public domain
have noted that RE is being considered a major part
of development for the economic and technological
growth as well as for the growth of sustainable
development in Nigeria. Yet evidence shows that
despite Nigeria's status as Africa's most populous
country, the country's economic progress has been
hampered by a lack of enough energy supplies. It has
further been argued that due to inadequate
harnessing of the proper usage of RE resources and
insufficient knowledge of it amongst the general
population, Nigeria remains underdeveloped in the
consumption of RE supplies as compared to other
developing nations. This is due to lack of structural
approach in Nigerian government to promote the
proper usage of these RE tools and techniques for
better economic growth. The country has now
developed an Integrated Energy Planning Tool to
assist Nigerian policymakers and operators in
making better informed decisions about their
management and strategies to increase RE access in
the country. It is positioned that Nigeria's economic
development is possible through certain RE's that
hold the power and commercial value in the nation.
For instance, solar and biomass energies are
majorly used energy resources that have made an
important contribution to the renewable system for
Nigerian people. To this end, the Nigeria Federal
Ministry of Environment has concluded that Nigeria
lacks in its production of energy through wind power
and geothermal power sources as the country's inner
crust cannot produce much heat and there seems to
be lack of finance and investment. On the one hand,
Nigeria heavily depends on their usage of
hydropower that constitutes 20.8% of the total
amount of energy utilised by her citizens. On the
other hand, the RE source requires modernism and
technological innovation in their marketing through
which it can add value to the people by providing a
cost-effective and price favourable energy supplies.
In this regard, the government of Nigeria is
identifying and investing in proper power generation
from RE tools that might help with sustainable
development in the country. This paper argues for
the innovative use of RE raw materials as part of the

Nigeria energy mix to provide solutions to the
perennial energy crises in the country. Considering
the other variables involved in the innovative use of
RE for development, the paper proposes the use of
both positivism (deductive) and interpretivism
(inductive) as a research philosophy to demonstrate
the need for innovative use of RE raw materials as
possible solutions to Nigeria energy inadequacy. The
discussion in the paper argues that the economic
development of Nigeria’s future depends on the
innovative use of RE and the long-term availability
of affordable, open and harmless energy for the
ecosystem, and that security, climate change and
general well-being are closely linked to the usage of
RE. The paper concludes that innovative use RE is a
sine qua non for sustainable development in Nigeria.
Finally, the paper recommends that Nigeria should
take advantage of her global partnerships for
finance, creative alliance and technologically
innovative of RE. In view of the complexity of the
Nigerian society, the future work should be more
empirically based in the collection of primary data
through a survey questionnaire and IBM SPSS as
analytical tools.

Keywords: Renewable Raw Materials (RRM), Global
South (GS), Renewable Energy (RE), Technological
Innovation, Sustainable Development

1. Introduction

Nigeria has supplies of abundant fossil fuels and
renewable energy such as wind, solar and
hydropower energy as compared to other developing
countries, but Nigeria lacks ability and technology to
harness these resources for proper usage and to make
it affordable and accessible for her citizens [1].

The aim of this paper is to explore innovative use
of RE as part of Nigeria energy mix to solve the
energy crisis in the country. The sole objective is to
demonstrate that innovative use of Renewable
Energy (RE) in Nigeria is a critical development
factor for the economic and technological growth as
well as for the growth of sustainable development in
Nigeria. As noted above that there is availability of
RE in Nigeria, this begs the research question, why
has the country's economic progress been hampered
by a lack of enough energy supplies and why is it
that it remains underdeveloped in the consumption of
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RE supplies as compared to some other developing
nations which are collectively referred to here as
Global South - that is countries in the Southern
Hemisphere which are still struggling with structural
challenges of underdevelopment. It is a known fact
that energy supplies the basic supplements of human
life such as food, healthcare, communication and
educational support, assists transportation, export
and import facilities for the people [1]. While
Nigeria supplies abundant fossil fuels such as
petroleum and gas as well as RE’s such as wind,
solar and hydropower energy as compared to other
countries in the entire world, there is Nigeria
inability to harnesses the proper usage of these
resources to make it accessible and affordable for her
citizens.

2. Literature Review

Sustainable development has been universally
understood as [2] as a development that meets the
needs of the present generation, without
compromising the ability of the future generations to
meet their own needs. This implies that economic
growth should be carried on in such a way as to
recycle physical resources rather than deplete them,
and to keep levels of pollution to a minimum [3].
Sustainable and renewable energy plays an important
role for a developing country by implementing
economic  growth, sustainable  development,
eradication of unemployment and poverty while
increasing development and education amongst
people [4]. Despite Nigeria's status as Africa's most
populated country, the country's economic progress
has been hampered by a lack of energy supplies. It
has been studied that Nigeria’s growth and
development for the future highly depends on the
availability of resourceful energy from accessible
and renewable sources that are present in the
environment [5].

Rural areas, which are inaccessible due to poor
road networks, have limited access to conventional
energy sources such as electricity and petroleum
products. Petroleum items such as kerosene and
gasoline are sold at prices that are 150 percent more
than the official pump prices in rural areas [6],
2012). As a result, the rural population's daily needs
for thermal energy are almost exclusively satisfied
by fuel wood. In the unorganized private sector, the
sale of fuel wood and charcoal is generally
unregulated. For example, In Nigeria, the sale of
kerosene, electricity, and cooking gas is largely
influenced and controlled by the Federal
Government or its agencies - in the case of kerosene
and cooking gas, the Nigerian National Petroleum
Corporation (NNPC). The federal government's goal
had been to subsidize the cost of domestically used
petroleum products, such as power. The government
has lowered and abolished tariffs on various energy

resources in Nigeria in order to make the petroleum
downstream sector more efficient and to reduce
petroleum product usage as a policy emphasis. The
various policy approaches have invariably resulted in
product price hikes [7]. With the restructuring of the
power sector and the privatization of the electricity
industry, it is clear that rural areas that are isolated
from the grid and/or have low consumption or power
purchase potential will not be attractive to private
power investors, especially in the privatized power
sector [8].

Indeed, there is a clear case of energy crisis and
challenges of economic development in Nigeria. The
country is growing at an average of 2% per year in
its economic and technological growth. As per the
statistics of 2020, the country's production of total
renewable energy is 142.38 kWh while its
consumption lacks by more than 50%, i.e., 24.72 bn
kWh. Nigeria’s energy balance depicts that their own
production is being facilitated to the development of
other countries as it lacks proper consumption of that
energy which increases economic growth and
standard of living of people Nigerian society [9].
Only 55.4% of people in Nigeria have access to
electricity facilities while the other half lives with the
help of firewood [9]. The poor performance of
Nigeria's energy  services has contributed
significantly to the country's high unemployment rate
and aggravated poverty. The majority of the
population lives on less than $2 a day. It is well
known fact that a country's living standard is directly
proportional to its per capita energy usage [10].

3. Classification of Renewable Energy
(RE) sources and options for Nigeria

The economic development of any nation
depends on its abundance usage and production of
energy resources which in-turn supports the current
development and economic status of the nation [11].
There are a number of classifications of RE done on
the basis of source from which these energies are
derived from, such as solar, wind, hydro, tidal,
geothermal and biomass. Nigeria’s major energy
comes from the usage of traditional waste and fossil
fuels which accounts for more than 80% of total
energy. Remainder energy is from hydropower that
produces electricity from moving water and helps
population consumption of power production and
increases the contribution of sustainable power to the
energy mix [12]. It may be appropriate to add
incentives and pricing to stimulate investment in use
of new renewable energy and bio-energy for power
generation and use of bio-fuels. These energy
sources help perform various functions such as solar
heat facilities, wind energy, gas fuels through
biomass and electricity through hydropower. It is
imperative for every nation, both developed and
developing alike to promote energy diversification
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that supports energy supply as well as increases a
country’s framework to earn better profits as well as
better natural and sustainable energy resources [13].
Nigeria is wvulnerable in its production and
consumption of renewable energy sources as it has
always highly been dependent on non-renewable
energy [12]. Hence it is important for the country to
produce more natural energy products that can
support her economy to grow.

Renewable energy (RE) resources are energies
which are derived from the sources that are
renewable, and would not extinguish from
continuous use by the humans. RE is the opposite of
non-renewable energy, which is derived from the
sources which are limited, and could not replenish at
faster pace. These energy sources in the case of
Nigeria are fossil fuels such as petroleum and coals
which have so far been used for her goals and needs
for economic and technological development [14].

In Nigeria, one of the most basic renewable
energies is solar energy that uses sun’s power
directly or indirectly to produce energy for nation’s
growth through industrialization, construction,
transportation and consumption of solar power that
turns into electricity for many urban or sub-urban
households. Solar energy is classified into various
categories such as Photovoltaics energy (PV) and
Solar Thermal Energy [15]. PV is a type of solar
device that converts solar energy into little volts of
electricity using composed modules of PV energy.
This system majorly focuses on direct or diffused
beams of sun-rays directly on their incident mirror
that further converts the PV rays into little molecules
of electricity which is used by general population.
Another category of solar energy is solar thermal
technology that collects the sun’s energy and
converts it into electricity through thermodynamic
cycle which is a special metal pipe that contains a
heat transform fluid. It has been concluded in certain
studies that solar thermal energies are better than PV
devices because they are intermittent with natural
sunrays and are cost effective for population [16].
Despite efforts to raise knowledge about the efficient
use of solar radiation, solar energy applications
technologies have yet to become household goods.
Electricity generated from the combustion of fossil
fuel energy resources and hydropower facilities
provides a bigger percentage of all energy services.
Solar energy applications to supplement energy from
fossil fuel energy resources utilising cleaner fossil
fuel technologies will provide energy availability to
meet rising demand in socio-economic activities and
improve living standards for Nigerians [13]. For
now, Nigerian population depends on 40%
electrification usage through solar heaters and
thermals which generate an ineffective marketing
sale for the businesses. Hence, it is important for the
business to communicate with their customers and

create input supply as per their demand and
economic profits [15].

Wind is a plentiful source of environmentally
friendly electricity. Wind farms are becoming more
common in countries such as the United Kingdom, as
wind power contributes more and more to the
National Grid. Turbines are used to operate and
power generators, which subsequently feed
electricity into the National Grid, allowing wind
energy to be harnessed. Despite the availability of
household or "off-grid" generation solutions, not
every location is appropriate for a domestic wind
turbine [17]. These turbines can help produce
electricity with their power of fan in reverse
technique which results in power production in
industrial and household areas. Wind energy, for
example, is theoretically a kind of solar energy
because there would be no wind without the sun. The
movement of air generated by the sun's uneven
heating of the Earth is known as wind. The strength
of the wind can range from a gentle breeze to a
powerful tornado. In any case, the wind is such a
powerful natural resource that scientists have devised
a method of converting it to energy using wind
turbines [18]. Nigeria has been generating a strong
wind renewable energy since 2020, however, the
operating wind farms were unable to function at full
capacity due to lack of finance and sustenance
amongst citizens. It has been surveyed that the
Federal Ministry has to attain and formulate certain
policy frameworks to encourage a proper
development of technology in wind farms and bring
forth more investors and capital for the better
operation of wind turbines [19].

Geothermal energy makes use of the heat
contained in the Inner crust of Earth, which is
produced by the gradual decay of radioactive
particles in the planet's core rocks. We can send
highly heated water to the surface via wells, which
can then be exploited as a hydrothermal resource to
turn turbines and generate energy [20]. Pumping the
steam and hot water back into the earth reduces
emissions, making this renewable resource cleaner.
Geothermal energy generation is intimately linked to
geographic location, with places like local variations
in subterranean heat movement, fluid cycle
(groundwater) systems, and lithology causing
thermal conductivity variabilities over the Niger
Delta region of Nigeria. Hence it has become a long-
term goal for Nigeria to produce an abundance of
geothermal energy for the sustainable and proper use
of energy resources. Nigeria's geothermal setting
reveals that thermal reservoirs are linked to volcanic
rocks. The Benue valley, Biu Plateau, Jos Plateau,
hot springs, geysers, lavas, volcanoes, and death toll
in Guatemala Volcanoes are all products of volcanic
activity [13]. Certain studies predict that there are
geothermal oddities and volcanic emissions present
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that might help the Nigeria's consumption of this
energy resources.

Another renewable energy that promotes the
usage of resources amongst the general population of
a country is Hydropower energy. It is the process of
transforming the force of water into electricity or
machine power, and is widely used around the world.
Hydropower is typically generated by a high-speed
river current or rapid descending water point from a
high location. Hydropower, in particular, has its
drawbacks; a common issue is the displacement of
populations near hydroelectric power building sites,
as well as the threat of reservoir banks disintegrating,
especially during heavy rainstorms. It has been
surveyed that there exist almost 30 hydroelectric
power plants in Nigeria that generate a maximum of
13000 MW [21]. However, till today Nigeria lacks
sustainability through these plants as they remain
undeveloped for consumer consumption of
electricity. Nigeria as a developing country lacks in
her entailment of proper habitat and construction of
facilities to the general population. As a result, the
development of power plants has a significant impact
on the immediate environment. These repercussions
can be both good and negative, with positive impacts
being beneficial to the ecosystem and negative
impacts being detrimental to the environment. It is,
moreover, important to effectively regulate these
repercussions of electric power generation in Nigeria
in order to create a conducive, balanced, and
sustainable environment.

Last, but by no means the least is the Biomass
energy resources which have been used since
mankind first started cooking with wood and keeping
warm. Nowadays, wood remains the most abundant
biomass renewable resource in Nigeria [22]. Food
crops, meadow and woody plants, agricultural or
forestry residues, oil-rich algae, and the organic
component of municipal and industrial wastes are
among the other sources. Even waste fumes (which
contain methane, the primary component of natural
gas) are used to generate biomass energy [14].
Biomass can also be utilised to make fuels, generate
electricity, and produce things that would otherwise
be manufactured using fossil fuels. These particles
can be converted into transportation fuels, electricity
and are typically used to make petroleum through
decayed waste. Hence, as the name goes, biomass
renewable energy resources products from
biodegradable waste while reducing harmful gas
emissions. For example, Nigeria has been accounted
for its significant biomass energy resource base that
has been underdeveloped due to agriculture waste,
livestock degradation and forest residuals that has
been considered for a long time. Due to this, the
country has been majorly dependent on its usage and
hence lacks in their growth for other energy sources
[23]. It was predicted that the energy potential will
increase from around 3.2 EJ in 2010 to around 5.5 EJ

in 2020, with a possible peak of 29.8 EJ in 2050.
This survey came to be true as 78% of the population
of Nigeria depends on biomass energy for heating,
electricity and meeting basic standards of human life.

It has been a global trend since 2008 for countries
to integrate renewable energy resources as a major
part of their power production and energy mix which
might meet the nation's needs and services. The first
major principle of renewable energy is current
energy that subscribes to the definition of sufficiency
of natural energy present in the local environment.
This principle implies that usage of energy is only
valid when the local environment is analysed and
modified as per the consumer requirements and it
meets their standard of living by converting energy
into resources [24]. Nigeria has been considered a
prominent part of renewable energy source for other
countries; however, it lacks its integration and
consumption through energy mix which makes these
resources an insignificance for the consumers.
Nigeria uses solar energy and biomass energy to the
best extent, but they do not reform or develop their
wind energy and hydropower base for better
consumer usage, hence, the outcome affects their
economic growth [15].

Energy requirements varies with their usage and
consumption as the consumers' take notice of their
dynamic variabilities with time. The present
renewable energy contribution to the energy mix in
Nigeria is around 35 MW, made up of 30 MW small
hydropower and 5 MW solar photovoltaic.
Electricity outages are common in Nigeria's
electricity sector, which operates significantly below
its anticipated capacity. Blackouts are common and
unpredictable for the minority of Nigerians who are
linked to the electric grid. Many regions of the
country go without power for days at a time. Power
is frequently rationed, as towns only get electricity
on alternating days, and only for a few hours at a
time. To make up for such power disruptions, the
industrial and commercial sectors are increasingly
relying on privately owned generating units. Hence
Nigerian consumers' power utilization highly
depends on solar energy to follow the underpinning
principles that have been regulated by the
government [21].

While the energy supplied is often generalised
with political investment and consumer behaviour, it
is important to discuss the quality of energy which
usually go unnoticed as energy quality gets
abundantly low while using biomass renewable
resource due to the consumption of waste residual.
Another quality of energy is affected in solar and
hydropower renewable sources as they use
mechanical power to generate heat which later gets
converted into electricity, however, that heat
consumes 65% of the total energy and hence
produces less electrical power supply [23]. As per
the ESPR Act supported by Nigeria, it has been
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stated that targets on access to electricity are
expected to be met through grid-based extensions of
current electrical systems, independent mini-grids for
remote areas with concentrated loads where grid
service is not cost-effective or will take many years
to arrive, and stand-alone renewable -electricity
systems for remote areas with scattered, small loads.

Hence, it has been concluded that while
renewable energy resources are easy to be consumed
and produced in dispersed underdeveloped locations,
they are expensive to form a base and require lot of
concentrated innovation and technology to formulate
better consumer behaviour and marketing strategies.
The current position of Nigeria's use of renewable
energy majorly depends of the commercial value of
solar energy and biomass energy which generates
better investment and profits on capital for the
nation. But at the present, there are only a few of the
RE sources that are being used at a commercial level,
and those includes solar, wind and hydropower
energy sources.

According to Kannan and Vakeesan [25], the
world is switching to different sources of energy as a
result of growing need of energy. This is because of
technological ~ advancement and  population
explosion. Thus, the need for technology or source of
renewable energy, which is able to provide the
population around the world, and specifically, to the
population of Nigeria with energy that is sustainable.
Kannan and Vakeesan [25] focused on one such RE,
which is solar energy. This is a RE which is cost-
effective and also, everlasting, which emphasizes its
appeal of using this RE by the consumers. This is
also a RE source, which is freely and abundantly
available, and would not diminish for another few
million years. It has been estimated that Nigeria,
with a device conversion rate of 5% will be able to
provide annually 1.50 x 1018 J worth of useful
energy. This has been estimated to be equivalent to
the energy which is created with the help of 258.62
million oil barrels, in a year [26]. This is also
equivalent to the crude oil which is being produced
currently in Nigeria, nationally on annual basis. But
this potential of the country has not been realised,
and the use of this source of RE is being used up to
0.1%, which is very less, considering the potential
the country has, and the subsequent benefit from the
use of this source of energy [27]. Currently, Nigeria
is not producing the solar panels or cells, which uses
the photovoltaic technology in order to covert the
energy into electricity (from photons to voltage).
Although this is a RE which is being used at a
commercial level, it is still underused, and not very
effective in being able to provide the value which is
demanded or expected from this RE source. For
promotion of use of this RE for consumers, solar
farms, which would have a large number of solar
cells for capturing the RE, is required. Only when
this RE is adding value to the people and being

provided in a cost effective and cost-efficient
manner, then the development of sustainable
Integrated Marketing Communication (IMC) is
possible for widespread usage of RE. Exploration of
this RE is being done within the country, as it is
advantageous to use this RE for Nigeria [28]. This is
due to the fact that the country is located near the
equator, and the large land area of the country
support installation of the solar cell farms, enabling
the switch which is needed by the country in order to
change its energy consumption from non-renewable
and resources to RE source. With the help of
commercialisation and wider use of RE, the
economy of Nigeria can be boosted, as the country
will have the required energy sources for limitless
supply, while also raising employment opportunities
with the help of setting up of the RE sources at wider
scale [28].

Another source of RE which has commercial
value in Nigeria is hydropower energy, which is
produced with the help of water, and it is also one of
the oldest and most used sources of RE that is used
by majority of the countries. This is a RE which
Nigeria uses as part of its energy creation mix, and is
also widely used within the country [21]. The
population is aware and have knowledge about this
RE, which makes it possible for people to have a
better outlook and consumer behaviour where this
RE is concerned. When it comes to exploration of
this RE and its exploration in Nigeria, hydropower is
one of the most prominent sources of energy. The
hydro-electricity used within Nigeria constitutes
20.8% of the total amount of energy utilised by the
people of the county [27]. But as per a study by
Stanford, the capacity and potential of the
hydropower plants is not utilised at full potential
within Nigeria. The large hydropower plants are
being used at 24% potential, while the smaller
hydropower plants are being utilized at 4% capacity
[27]. It is estimated that with the help of the potential
energy generation with the help of the hydropower
plants, Nigeria would be able to generate 8,824 MW
of electricity on annual basis, in excess of the 36,000
GWh, which it is currently producing at present [27].
The Renewable Energy Master Plan is in place to
help increase the overall use of the renewable energy
of the country, and its aims to increase the overall
energy generation in Nigeria using the RE to almost
23% by the year 2025 [29].

Lastly, the source of RE which is also adopted
within Nigeria for energy generation and commercial
use by the consumers is Wind energy, which is a RE
that is generated with the help of strong winds and
wind turbines. The wind turbines, which are
connected to the drive shaft, move when the strong
winds are flowing, and generate energy, which is
stored within electricity generator which is turned on
by the drive shaft [30]. As per various studies, which
are focused on the cost-benefit relationship of
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building the wind energy plants and turbines in
Nigeria have been considered, and it is found that the
country has vast opportunities when it comes to wind
energy. The government is also considering these
RE, including wind energy, for the generation of
electricity, as evidence has been derived from the
developed countries regarding development of RE
plants and benefitting from energy generation which
is sustainable [31]. It has been found to be
particularly true for northern states, along with the
mountainous regions of the eastern and central states
and also, for the offshore areas, which are considered
to be the regions where the wind for electricity
generation would be in abundance. In a study carried
out [32], the researchers focused on 15 sites for wind
power generation, which would be economic and
also help in generation of electricity. These sites
have different capacity of generating different level
of energy, and will be accordingly be provided with
the wind turbine that suits the potential of each site.
These sites in different region further provide the
hope of generation of energy using RE, which
provides sustainable source of continuous energy
source.

4. Consumer Price Sensitivity and
Government economic indiscipline

The government of Nigeria is heavily investing in
building these RE, as these RE power plants and
farms are being funded by the government. However,
the presence of corruption within the system of
Nigeria has hindered the investment in these RE and
generation of energy (mostly electricity). Also, the
consumers of the Nigeria have higher price
sensitivity. This has been found in a study conducted
by [34]. Although people might be willing to buy
and prefer the purchase of the sustainable products,
and also use of RE, but the price sensitivity of this
population hinders the population to support RE and
its adoption at a larger scale. It has been found in the
study conducted by [6] that the consumers are often
going without paying the fee for utilizing the
electricity, which makes it further difficult to
encourage the building of RE energy sources for
generation of energy, and to further develop
sustainable IMC as a result [19]. Other issues have
also been identified for the adoption of RE and
consumer behaviour, including the indiscipline by
the consumers, lack of maintenance of the plants,
lack of distribution networks that are based on the
systematic studies, and helps in avoiding the
extraordinary costs and losses that occur due to the
haphazard expansion of the system [6] Consumer
Behaviour (CB) and IMC have been identified to
resolve some of these issues. IMC is the tool which
is used to spread information and promotion of RE,
such as solar, wind and hydropower. IMC will be
able to spread awareness, and also help in addressing

the issues that are associated with adoption of RE in
Nigeria, including the price of energy, effective
adoption and better awareness, and others [33].

5. Synthesis of Literature Review

The following are the synthesis of the literature
review conducted concerning this paper:

e Renewable Energy (RE) is being considered a
major part of development for the economic and
technological growth in the region of Nigeria
while considering the growth of sustainable
development within the country [24].

e There appears to have a very limited amount of
knowledge over the consumers' behaviour
regarding the demand and supply of energy
consumption in Nigeria [19].

o Despite Nigeria's status as Africa’'s most
populated country, the country's economic
progress has been hampered by a lack of energy
supplies [5].

e Due to lack in harnessing the proper usage of
these resources and insufficient knowledge
amongst the general population, Nigeria remains
underdeveloped in consumption of energy
supplies as compared to other developing nations
[1].

e There is a lack of structural approach by Nigerian
government to promote the proper usage of these
RE tools and techniques for better economic
growth [4].

¢ Nigeria's economic development is possible
through certain RE's that hold the power and
commercial value in the nation. Solar and
Biomass energies are majorly used energy
resources that have made an important
contribution to the renewable system for Nigerian
people [11].

e The Federal Ministry of Environment in Nigeria
has concluded that Nigeria lacks in its production
of energy through wind power and geothermal
power sources as the country's inner crust cannot
produce much heat and there seems to be lack of
finance and investment [19].

e Nigeria's another part heavily depends on their
usage of hydropower that constitutes 20.8% of
the total amount of energy utilised by the people
of the county [27].

e Nigeria has also developed their energy mix
through certain underpinning principles such as
energy planning, end-result of energy on time and
power utilization for future use [21].

e Furthermore, the RE source requires modernism
and technological innovation in their IMC
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through which it can add value to the people and
provide a cost effective and cost-efficient
manner, hence the development of sustainable
IMC is possible [28].

e Lastly, the government of Nigeria is identifying
and investing in problems such as proper power
generation from energy tools that might help with
sustainable IMC amongst the country [34].

The exploration of literature reveals that Nigeria's
economic development is possible through certain
RE's that hold the power and commercial value in
the nation. Solar energy, hydropower energy and
Biomass energy are majorly used energy resources
that have made an important contribution to the
renewable system for Nigerian people, while the
country still lacks innovative ways to developing
wind and geothermal energy supplies. It is clearly
demonstrated in the review that Nigeria's RE source
requires modernism and technological innovation
and the application of IMC tools which can add
value to the people and provide a cost effective and
cost-efficient manner to the consumers.

6. Methodological Approach

This paper proposes methodological that has
objectivism as its ontological position, while its
research philosophy is both positivism (deductive)
and interpretivism (inductive) [37]. The strategy
adopted here is the survey and the instrument used is
the questionnaire. The tools and techniques for
analysis are the SPSS tools such as Factors analysis
for validity of the questionnaire, Cronbach's Alpha
for reliability of the questionnaire.

The approach of descriptive statistics helps in
drawing major kind of inferences about the
estimation of parameters and populations [38].

6.1. Limitation study

The assumptions made from the selected sample
and hoped to generalized to the population may be
rather to small for a population of 200 million people
in different regions and cultures of the country. Also,
the cost and finance as well as political factors may
hinder the application of relevant innovative use of
RE raw materials as technology is not readily
available. Still, Nigeria has fossil fuel in abundance
as major source of foreign reserve and high price of
RE may prevent political will and consumers to
focus on RE.

6.2. Initial Findings

The initial results of the preliminary study show
that Nigeria government is aware that innovation and
technology and consumer demands are known to
ameliorate energy challenges [43]. Also, the Nigeria

Renewable Energy Plan Model controls the flow of
electrical energy consumption since 2015 and has
attempted to reach 100% usage of electricity in
Nigeria by 2030 [35]. Furthermore, Nigeria policy
makers have analysed the proper integration of solar,
wind, hydropower and biomass energy for natural
energy to different sectors through dynamic
modelling that can help with energy consumption,
proper power production and carbon usage reduction
in Nigeria.

The Federal Ministry of Environment in Nigeria
has implemented certain energy plans that take care
of investment in energy utilization, carbon emission
and degradation of air, production of electricity
through mass supply of renewable energy [36]. The
consumption and the financial articulation of these
energies have become a huge issue for Nigeria as the
costs of usage requires a high amount of investment
which may invariably affect the RE consumer price
(see Figures 1 and 2).
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Figure 1. What Factor Influence your Decision-
Making while Choosing RE Products?
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Figure 2. What are the Benefits of RE which
Influence your Decision to Consume RE? Rate them

The demand for sustainable energy is growing,
but the widespread use of renewable energies is
crucial to achieving sustainability in the energy
sector in Nigeria [40]. Once Nigeria renewable
resources are fully exploited and used, they will lead
to reduced demand on fossil fuel and sustainable
development [41]. Renewable energies and advanced
technologies are the basic components of sustainable
development.

Practices in Nigeria’s industrialization process
have been described as unsustainable for the climate
[42]. The study shows that ecological degradation
can have a variety of structures, as seen in the
unsustainable use of natural resources extracted in
the Niger Delta in Nigeria in which Ogoni land is
hard hit [39].
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7. Proposed Contribution

It is proposed that this paper will add to the
knowledge base on the adoption of innovative use of
RE raw materials as part to the Nigeria energy mix to
mitigate against the shortage of power.

Also, it will contribute to government policy
change that will enhance social, economic, and
environmental impact as well as citizens wellbeing
and technological developments.

8. Recommendations

It will be helpful for Nigeria government to
establish an organisation to promote the use of
energy efficient products and ensure correct practices
which will promote the environmental consciousness
among citizens. The establishment of a public
enlightenment agency will be helpful to promote the
usage of renewable energies e.g. solar and wind,
while leveraging on global partnerships like the UK's
Residential Energy Efficiency Project to help the
country build a creative alliance for renewable
energy systems. Furthermore, the creation of
renewable energy financing or lending institutions,
such as the Indian Renewable Energy Agency in
India will help to provide foreign investment in
Nigeria RE system, and the Clean Energy Office can
be integrated with all sectors of the Nigerian
economy as driver for implementation of various
government policies on RE.

In future work, a wider critical review of
government policies and implementations will help
in offering energy solutions to Nigeria, while further
study in available and affordable technology that
adds innovation to the use of RE raw materials will
go a long way in promoting uptake of RE by
consumers.

9. Conclusion

The Study and findings reveal that people are
influenced by factors such as price of the energy,
need for sustainability, less global warming, stable
price of energy, ease of switching, and other factors.
It is important that these issues are recognised and
future study is conducted so that these issues can be
resolved in Nigeria and adoption of RE can be made
possible in Nigeria. Since the beginning of electricity
generation in Nigeria, all established laws and
institutional methods have tried to achieve the
development of the electricity grid and thus expand
the country's electricity market. These efforts have
not yet fully yielded results, so outside the grid,
limited generation of electricity from renewable
energies is urgently needed as an effective and
sensible regulation.
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