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CHAPTER ONE
INTRODUCTION

Overview

Renewable energy is also referred to as clean energy and comes from the natural sources or
produced through processes that are continuously replenished. For instance, wind and sunlight
keep blowing and shining despite depending on weather and time. Renewable energy can be
attributed to several benefits associated with other sources of energy including lighting,
transportation, and heating. Wind has been used in powering boats to power wind mails to grind
grain and sailing boats in the sea. The sun has also provided warmth and kindling fires to last the

whole day (Moriarty and Honnery, 2012)".

Renewable energy has greatly contributed in decreasing costs of living and in the delivery of the
clean energy in the future. For example, the American solar generation has broken record of being
integrated into the major electricity grid without interfering with the reliability. That means
renewable energy is consistently replacing the fossil fuels with the power sector offering the
advantage of lowering carbon emissions and other pollution types (Twidell, 2021)2. In the current

century, approximately 80 % of the world energy and 66% of the generated electricity is supplied

! Moriarty, Patrick, and Damon Honnery. "What is the global potential for renewable energy?." Renewable
and Sustainable Energy Reviews 16, no. 1 (2012): 244-252.

2 Twidell, John. Renewable energy resources. Routledge, 2021.
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from the fossil fuels which contribute to approximately 60 of the GHG (greenhouse gas) emissions

leading to change of climate.

The transition and focus to a cleaner energy have already begun in several regions of the world
despite setbacks from the highly subsidized carbon-intensive sources of energy. Renewable
energy technology can be deployed if energy policies can address the impacts and subsides of
fossil fuels while promoting the finance of renewable energy projects (Moriarty and Honnery,
2012)%. Therefore, the main objective of this research is to contribute in the development of cleaner

energy by examining renewable energies and the new market that is developing around them.

In 2012, $244 were invested in the development of renewable energy across the world representing
19% increase of the global total energy. However, some developing nations have not yet shown
much progress in the development of renewable energy in the past few years. A nation like Turkey
had only 2.33% in 2011 while other several nations are consistently the sources of the renewable

energy (Gielen et al., 2019)*.

The employment in the renewable energy industry without including large scale sectors increased
to approximately 8.1 million jobs and was the leading employer in countries like India, China,
Brazil, and United States in 2015. Furthermore, different regions of the world have various types
of natural resources like hydrocarbon resources in the North African nations. Nevertheless, the
preference of developing renewable energy is driven by the need for the clean environment, and

sustainable energy. That is why European nations are building far-reaching boarders of solar

3 Ibid

4 Gielen, Dolf, Francisco Boshell, Deger Saygin, Morgan D. Bazilian, Nicholas Wagner, and Ricardo
Gorini. "The role of renewable energy in the global energy transformation." Energy Strategy Reviews 24
(2019): 38-50.
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energy plants to ensure intercontinental connection specially to transfer electricity from North

Africa areas to Europe (Infield and Freris, 2020)°.

Research background

Energy resources are available forms of natural energy while energy resources are the output form
of manmade energy from the technology. The energy technologies include the manmade systems,
equipment and devices used in capturing, converting, storing and transporting energy from the
energy resources. Renewable sources of energy include the traditional renewable technology like
wind turbines, and hydrogen internal combustion engines. Different sources of renewable energy
like, biogenic, marine, wind, solar, geothermal, hydrothermal energies are more likely to produce
consistence power. The weather and landscape conditions allow nations like North Africa to
generate significant quantity of 0.25TWh/km?. Furthermore, with advanced technology, solar
energy has been used in pumping large amount of fresh water which is distributed to the

neighboring nations in need of clean water.

Wind turbines have been used in delivering energy but at the low capacity. The little capacity is
often approximately 20% of the installed wind power systems. The percentage can fall with more
penetration of wind turbines which would demand more power back-up for a reliable energy
supply. The wind can also be transformed into baseload power when combined with compressed
air storage energy Infield and (Freris, 2020)°. Thus, the high-capacity factor could be achieved

with a small economic penalty of approximately 0.01 dollars per kilowatt. The option can be more

3 Infield, David, and Leon Freris. Renewable energy in power systems. John Wiley & Sons, 2020.

6 “Ibid”
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attractive when the cost of wind energy is lowered below $0.03 per kilowatt Infield and (Freris,

2020)’.

That could open the possibility in exploiting wind resources like the Great plain of US and in the
Northwest China and inner Mongolia. Hydroelectricity supplies a fundamental proportion of the
renewable energy representing 73% where more than 16% of electricity produced globally.
However, the steady increase within Solar, geothermal, tidal and wind renewable energies
accounting for 4% and above of the total electricity that has been generated since 2014 and
approximately 19% of the overall renewable energies. After 1990, the production of renewable
electricity around the globe has increased by 3.6% (Johansson et al., 2012 ®. Some parts of the
world are suited for certain renewable energy like solar and wind energy. For instance, solar energy
has a high potential in Southwestern United States, Middle-East, South America, Australia,
Northern Africa. The best regions for the wind energy includes South America, Northern Europe,
and the great regions of the US. Geothermal is common in countries like Philippines and Iceland.
Every region of the world has some sources of renewable energy but the cost and availability vary
(Goldemberg and José, 2012)°. Therefore, this research focuses on solar energy because it has a

high potential in several regions of the world.

7 “Ibid”

9Goldemberg, José. "The case for renewable energies." In Renewable Energy, pp. 31-42. Routledge,
2012.
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Problem statement

In 2009, a group of companies in Germany invested 400 billion dollars on the installation of solar
power plant in North Africa and linked them with the European electricity grid through a
submarine cable. The main objective of the Mediterranean and Europe was to turn North Africa
into a producer of renewable energy and be able to supply it to their neighboring European nations.
Hence, its significantly critical in determining the sense of the renewable energy business ' IEA,
Renewables. (IEA, Renewables, "Analysis and Forecasts to 2022)'°. Various calculations that can
be made regarding renewable energy include, annual energy savings, net present values, payback
and SWOT analysis can help in determining the benefits accrued from renewable energy.
Deploying renewable energy require to conduct analysis regarding the overall development of
infrastructures, the available natural resources and whether it’s possible in producing and exporting
the renewable energy to other countries. Hence, the main goal of evaluating the renewable energy

and the market developing around them (IEA, Renewables. "Analysis and Forecasts to 2022)"!.

Research objectives
i.  To examine the general impact of Solar energy in the oligopolistic market.

it.  To evaluate the general impact of Solar energy on socio-economic development.

Research questions
1. What is the general impact of Solar energy on the oligopolistic market?

ii.  What is the general impact of Solar energy on the socio-economic development?

10|EA, Renewables. "Analysis and Forecasts to 2022." International Energy Agency, Tech. Rep (2017).

1 “Tbid”
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Research scope

The research focuses on exploring renewable energy and the renewable energies and the new
market which is developing around them across the globe. This study aims at examining the most
ultimate source of renewable energy which is sun’s energy because it can be used for electricity
and heat. The hydro-energy is generated from the falling water whose occurrence due to
evaporation process enhanced by solar energy which later rains at higher elevations (Del Rio,
2017)'2. The sun creates wind power through differential heating land’s surface. The Bioenergy is
produced from the plant matter through a photosynthesis process facilitated by the sun. Therefore,
hydropower, wind and biomass energy are secondary sources of the sun’s energy (IEA, 2022)"3,
In addition, the research is limited to the document published since 2012 onward that corresponds

to the renewable energy and the developing marketing around them (IEA, 2019)'.

12 Del Rio, P. (2017). "AURES Report D4. 4-PE, Auctions for Renewable Support in Peru: Instruments
and Lessons Learnt.."

3 |EA, Renewables. "Analysis and Forecasts to 2022." International Energy Agency, Tech. Rep (2017).
14 |EA, IEA. "Renewables 2019." IEA, Paris https://www. iea. org/reports/renewables-2019 (2019).
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CHAPTER TWO
LITERATURE REVIEW

Oligopoly and how it works

The oligopoly involves several firms with market power making them to be high influencers of
prices within the market and they have minimal competition. There are several types of
oligopolistic competition depending on the products within the market and how the firms want to
be when setting their prices. Several firms would want to embrace simplicity with identical
products where two firms can agree to work as a monopoly. There are several types of oligopolies
but with different degree of competition set within a particular limit. Business organizations in the
oligopoly can have different market share. The share could be as significant as 50% or as little as
5% since the market is attributed to few firms regardless of it size as long as they have enough
power in dictating demand and supply. The oligopoly markets are also associated with their
independent and responsible to their competitive actions. For example, one firm can reduce prices
and the rest to follow the suit to maintain their positions within the market (Baker & Shalanda,

2016)".

One of the characteristics associated with the oligopoly market is that it involves few organizations
with a larger market share. The market could have several sellers but if the top firms have

combined efforts in the market share of 50%, they can be classified as the oligopolistic market.

15 Baker, Shalanda H. "Mexican energy reform, climate change, and energy justice in indigenous
communities." Natural Resources Journal 56, no. 2 (2016): 369-390.
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They are categorized as oligopolistic market since they have power over the market (Schelly &

Chelsea, 2015)"°.

Secondly, oligopolistic firms face high barriers when they are trying their entry in the market.
These firms have to maintain their position through several barriers to entry. For example,
oligopolistic firms have to undergo through the high start-up costs, patents, and brand loyalty in
their entry to the market. Thus, making it more challenging for new entrants and to establish their
presence within the market and attract customers. The barriers make it challenging for new firms
to enter in the market. Thirdly, oligopolistic firms are interdependence. The actions taken by the
firms in the oligopolistic market can strongly impact the actions of its competitors. In this case,
the oligopolistic firms operate based on how they think their competitors can react. For example,
a company A can reduce its prices when it expects company X to do the same. Fourthly,
oligopolistic firms have little market power because they lead on from an interdependence since

other markets are quicker in taking advantage.

Conceptual Framework of Solar energy

The EMT (Economic Modernization Theory) and metabolic rift concepts can be employed in
understanding the adoption of solar energy in the economy. The EMT and metabolic concepts have
contrasting implications, frameworks, and foundation but can be both consider human-
environment. The two concepts are best suited in this paper because they theoretically ground

environmental degradation and modernization in contrasting ways.

16 Schelly, Chelsea. "Frameworks for understanding and promoting solar energy technology
development." Resources 4, no. 1 (2015): 55-69.a
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Hence, both can be used in examining the adoption of the solar energy development in both
developing and developed communities throughout the modern world. These theories have been
applied to solar energy technology exploration and adoption, understanding potential practices and
policies that facilitate the integration of renewable energy. The study recognizes the need to assess
the contemporary solar energy technology since both theories offer important and unique into the
consequences and structures of the modern world in shaping the politics and economics of

adopting renewable energy technology.

Marx’s theory of metabolic rift

Marx’s concept of metabolic rift is an approach that is used to conceptualize the relationship and
providing the fundamental aspects when processing the empirical reality regarding the nature-
society relationships (Del Rio, 2017)!”. Metabolism is used by the environmental sociologists and
ecologists to examine the relationship within the humans and the nature. Metabolism is a
fundamental aspect in the expression of material exchange notion. The application of word
metabolism is the biological science referring to the organic matter exchange and used in
explaining the existence of certain elements of human body like proteins essential in metabolic

interchange with external environment (IEA, 2017)'%.

Marx theory is interested in the human-nature metabolism rift associated with the capitalist
economic systems of exchange leading to the pollution of land, water, and air. Marx has
acknowledged the need of balancing energy exchange between the nature and human societies and

indicates the disruption of such exchange resulting from the industrialization (metabolic rift).

17 “Tbid”

13 |IEA, Renewables (2017). "Analysis and Forecasts to 2022." International Energy Agency, Tech.
Rep (2017).
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The metabolic rift can therefore be understood as the rift within the interrelated earth metabolism
(IEA, 2019)". Firstly, the solar income budget constraints were overlooked in the adoption of non-
renewable fuel resources. Human would no longer depend on the energy produced by the sun
which created a metabolic rift in human nature energy associations. This led to the establishment
of the metabolic rift in the carbon human-nature exchange where human beings are producing

more carbon than the earth could metabolize through the application of non-renewable sources °.

Baker and Shalanda (2016)?! indicate the potential in addressing the negative environmental issues
of capitalist in reintegrating the application of ecologically sound production. Contemporary
researchers apply critical conceptual underpins the critical debate regarding rift in human and
nature in dealing with loops in the production models. Schelly and Chelsea (2015)*? support the
need in restoring the balance to the cycles of consumption and production to the human-nature
relationships. Marx theory articulates fundamental premises and proposes one way of enhancing
human-nature metabolism is to return on the application of Solar energy. The application of Solar
energy would help in realigning humanity, other species and ecosystems of the world. The
adoption of renewable energy like solar energy technology in developing and developed regions

of the world can be enhanced by utilizing Marx metabolism rift theory.

The developed nations’ policies can encourage the development of solar energy technology at the
utility and commercial scale to address the critical rift in the relationships between nature and

human beings. Therefore, the individuals can choose in adopting the solar energy technology to

19 “Ibid

2 “Ibid”
22 “Ibid”
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help in addressing the metabolism rift. Developing regions can adopt the solar energy technology
to help in limiting the extent in which they may rely on human-nature metabolism rifts caused by
the energy source that surpass the solar energy source. Regions that have no electricity grid can
avoid developing infrastructures that are becoming obsolete by adopting and distributing

renewable energy sources.

The EMT (Economic Modernization Theory)

The sociologist theorists conceptualized the application of solar energy technology in a different
way but the values have been framed in a manner that relates to pre-modernity that consider
influential forms of environmentalism emerging in the modern cultural context. The EMT
indicates that the results of advanced industrialization aspects that have the potential effects on
environmental values, production practices and policies. According to Schelly and Chelsea
(20152, the EMT provides the evidence of modernizations which can occur in the institutional
structures of modern industrial societies. The ecological modernization theory experts propose that

the

application of solar energy is a fundamental step in the modernization of the production process
directed towards achieving ecological sustainability for the sake of industrial longevity and
constant profits. The EMT provides the theoretical conceptualization that explain the link between
environmental protection and industrialization. Hence, the EMT provide a good framework in the
analysis of the development of institutions in the modern world that help in solving the important
issues of the ecological problems. Gielen et al (2019)** Indicates that reaching particular levels of

modern industrialization impacts the capacity for addressing ecological concerns and ecological

3 “bid”

24 “Ibid”
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consequences. The EMT states that particular levels of industrial growth, modernization and its

success require ecological rationality.

The development of industries therefore needs to consider ecological effects since it’s a key
element in minimizing environmental externalities, cost-benefits, and increasing the efficiency of
production. Economic modernization concept key realms of the modern world and how they are
linked with necessary realms critical to achieving ecological modernization. The EMT indicates
that both biosphere (natural world systems) and sociosphere (social systems) in the modern society
are subjugated and related by the industrial production systems (Technosphere). Restructuring of
eco-social through super-industrialization can greatly help in creating ecological modernization.
Ecological modernization is attributed to super-industrialization, allowing for ecological,
industrial and social considerations without interfering with existing and longevity of capitalist

structures McCall and Jolene, 2020)%..

The EMT offer practical framework in the development of policies, and can also be used in
establishing political programs directing environmental policies. These policies include, political
options and industrial measures that can be used to counter environmental issues. The practical
part of EMT is an evident in the current institutional and political development in Western
European nations like Germany. In addition, the use of EMT in addressing environmental issues
through policy and advance industrialization is driven by results that could perfectly be applied in
the adoption of solar energy technology which is constantly pronounced in advanced nations.

According to economic modernization concept, nations that achieve modern industrialization can

25 MccCall, Jolene. "Turning Toward the Sun: A Cross-National Analysis of Solar Energy
Generation." International Journal of Sociology 50, no. 4 (2020): 310-324.
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establish policies that enhance environmental responsibility. The EMT can be related to theories
like which supports the need current policies promoting a health environment. This theoretical
framework states that different regions of the world should be able to advance to modern
industrialization level by adopting to environment responsibility as a fundamental foundation of

industrial policies.

Important factors to be considered in conceptual framework

There essential elements that are required to be considered while using both Marx’s theory of
metabolic rift and economic modernization theory. These factors include; enlightenment
government policies, monitoring energy, energy management and efficiency, current state of
energy provisions, The factors are critical since they act as the prerequisite needed in the

implementation of the renewable energy.

Alignment

The enlightenment aspect supports that knowledge is power which can greatly help in making the
consumers of renewable energy aware of possible challenges faced in generating enough energy.
Helping the consumers to generate enough and adequate energy in meeting the needs that require
energy in their daily lives. When the energy consumers know, the they can apply the knowledge
to make informed decisions which is vital to ensure sustainable energy. Every individual should
be indirectly or directly linked to sustainable source of energy (Chu, Steven, & Arun Majumdar,

2012) 2.

26 Chu, Steven, and Arun Majumdar. "Opportunities and challenges for a sustainable energy
future." nature 488, no. 7411 (2012): 294-303.
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Government policies

National policies in several countries across the world underestimate the gains and importance of
energy to the economic growth and environment. In the energy development, three key areas which
need to be considered include, energy usage, distribution, and generation. In some nations, the
energy sectors could be managed by states which would challenge the integration of renewable

energy into the grid.

Hence, aspects like reliance on government policies like pricing funding, and public utilities could
lead to poor performance and management in several nations of the world. The adoption of solar
energy technology requires the review of national energy policies to help in reflecting the state of
importance and priorities of supplying energy to enable economic development and well-being of
people. Some of the critical issues that need to be considered includes availing energy to all people,
investment, promoting energy management and conservation, and supporting energy building

capacity and efforts in a given region Chu, Steven, & Arun Majumdar, 2012) 7.

Monitoring energy

The monitoring of energy is critical to evaluate its positive impact, directions and implementation
within the energy sector. Some of the issues that should be considered in monitoring energy
includes energy availability, utilization and seeking methods to help in optimizing it. This is
necessary because increase in the production of electricity would not be enough in some regions
due to lack of optimal usage. The optimization of energy has to be enhanced through carrying out

more research regarding adequate optimization and ensure there is energy for all. The government

27 Chu, Steven, and Arun Majumdar. "Opportunities and challenges for a sustainable energy
future." nature 488, no. 7411 (2012): 294-303.
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policies should be framed in a manner that promotes energy optimization which includes allowing

the modern industry to exploit the alternative energy sources.

The current global energy provision

The current world energy consumption is correlated to 13WT (terawatts) which has made energy
to be one of the most key issues in the 21% C. This is critical issues faced by all nations across the
globe. The world uses approximately 1000 barrels of oil per second and about two litres per
individual. Thus, making it paramount to exploit new sources of energy due to high rate to
depletion of fossils fuels. One of the key sources to exploit in ensuring sustainable energy is

making good use of renewable sources like Solar energy (McCall and Jolene, 2020)%.

Energy efficiency and management

Realizing energy efficiency is beneficial for both the economic growth and individual energy
consumers. For instance, saved cost of energy can be used in producing energy-saving services
and goods. Therefore, cost-effective energy may be enhanced to accrue profitable opportunities
for economic growth. Saving energy in both developing and developed regions of the world.
Ferahtia, and Amel (2021) indicates that energy efficiency may not be feasible in developing
regions like it has been done in some developed regions to enhance a well-established energy
supply expansion. The local methods can be exploited to allow for optimal application of energy

usage. Research institutions are therefore very essential in developing more indigenous solutions

28 MccCall, Jolene. "Turning Toward the Sun: A Cross-National Analysis of Solar Energy
Generation." International Journal of Sociology 50, no. 4 (2020): 310-324.
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to deal with challenges facing energy consumption and production across the world (Ferahtia &

Amel, 2021) ¥.

2 Ferahtia & Amel (2021). "See discussions, stats, and author profiles for this publication at: https://www.
researchgate. net/publication/350567414 SURFACE WATER QUALITY ASSESSMENT IN SEMI-ARID
REGION (EL HODNA WATERSHED, ALGERIA) BASED ON WATER QUALITY INDEX (wQl)."
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CHAPTER THREE
METHODOLOGY

Introduction

The scope of this research is to examine emerging trends and potential opportunities for the
development of solar photovoltaic development within Italy. The methodology used in this
research is based on the current market around the solar energy. Secondly, the trends and economic
development for the Italian Solar energy.

Research methodology

The research has employed literature reviews about various solar energy entrance opportunities in
different markets around them. The literatures reviews play a key role in examining the solar
energy firm’s entrance and their future development. This includes examining the technology,
environment and economic aspects around the solar energy market development. The exploration
philosophy provided by various researchers contains vital information regarding the solar energy
market development and how they see the world. The philosophical exploration is essential in

identifying the impact of solar energy in the economic development (Al-Mimar, 2016)3°.

Data Collection

Data collection plays a fundamental role in answering questions and finding facts beyond the
research. This research employed qualitative and quantitative research in collecting the
information to answer the two research questions. The process of collecting data used in this study

is the qualitative analysis methods. The qualitative methods tend to focus on the gathering critical

30 Al-Mimar, S. (2016). The Swedish sustainable energy market: Opportunities and barriers for new
actors.: Barriers and obstacles to Swedish solar market.
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information from relative sample of subjects through asking questions or examining the previous
documents. In addition, deductive and inductive approach is essential in evaluating the relationship
between research and theory. The combination between deductive and inductive in the research,
epistemology, ontology, and research hypothesis are essential strategies essential in gathering the

information during this study.

Research design

Al-Mimar (2016)*! indicates that research design is critical in study and relates to the procedure
employed when examining business research. Its therefore, a model used in generating the
evidence suitable to a particular set of procedure and researching questions that interests the
investigator. The research in this study is critical in incorporating avocation and explanation for
the research questions. The design selected for this research is the case study design it can help in
concentrating and legitimizing certain nature and sided quality from a given organization in getting
a proper understanding the current market. According to Erkamo (2013)*2, case study research can

involve single location, organization and it can also be specified on particular subject to get more

information regarding the research.

Furthermore, the case study suits this research because it has the capacity in establishing answers
to What is the impact of Solar energy on the oligopolistic market? And What is the impact of Solar
energy on the economic development? Thus, explaining the reason behind the renowned case study

in the explanatory and exploratory research. The technique is better for this study because of

31 “Ibid”

32 Erkamo, E. (2013). Market entry plan for finnish solar energy technology: case: Suncol Oy & Germany.
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varying and the combination data collection methods as well as including observational

examination of contemporary information and connecting to it origin.

The results and discussion chapter begins by an overview of the Italy and the larger population of
the regions with high solar energy and potential customers. The market entrance is designated to
Italy solar market which require to understand then new developing market and other aspect of

developing market. The
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RESULTS AND DISCUSSION

The impact of Solar energy on the oligopolistic market

There is an expectation of registering CAGR of over 7% during the forecast period of 2022-2027.
The Italian solar energy market had been relatively affected by outbreak of COVID-19 since the
market had witnessed tremendous development since 2020. For example, the IEA (International
Energy Agency experienced additional solar photovoltaic capacity in 2020 when compared to
2019. The aspects like supportive government policy and efforts have allowed Italy in meeting the
demand of power from solar energy and it’s also expected to drive the market in the coming years.
The high rate in the installation of solar panels is expected to restrain the development and growth

of solar energy in the coming years (Fu et al.,2021)*.

The solar photovoltaics (PVs) is an essential technology used in various part of the world including
United States with the aim of reducing the greenhouse gas effects and minimizing the impact of
climate change. The coast reductions and innovations have made the PV to one of the most forms
of energy with the lowest cost and it has also grown in concert with falling prices. In 2010, solar
energy has approximately 5% of the electricity generated in the United States (Bouyghrissi,
Berjaoui & Khanniba, 2021)*. It had grown by 40% and the EIA expects the trend to grow by

50% in the coming years. The growth of solar energy is associated with its reliability, affordability

3 Fu, Q., Alvarez-Otero, S., Sial, M. S., Comite, U., Zheng, P., Samad, S., & Olah, J. (2021). Impact of
renewable energy on economic growth and CO2 emissions—evidence from BRICS
countries. Processes, 9(8), 1281.

8Bouyghrissi, S., Berjaoui, A., & Khanniba, M. (2021). The nexus between renewable energy
consumption and economic growth in Morocco. Environmental Science and Pollution

Research, 28(5), 5693-5703.
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for people across all the socio-economic status. Therefore, the solar energy sector has been

supplying over 8% of the electricity generated in the six states of United States

In addition, the substantial improvement of cost and technological improvement is expected in
facilitating the development of PV sector. Furthermore, the modularity of PV has allowed it
deployment at a larger scale of the residential rooftops and in utility solar parks which allowed the
creation of unique roles for distribution of PV in building and construction companies, industries
and transportation sectors. Thus, leading to decarbonization with constant PV cost decrease which
means, solar energy can supply to more than 40% of United States electricity demand. The solar
energy could lead to broad economic benefits with the workforce development and form of jobs.
Currently, the solar energy employs approximately 230,000 individuals in the US at a salary that

is slightly higher than the national average (Azam et al 2015).

The global solar energy market is segmented based on marketing channels, regions, component,
application and technology. The technology considers the market categories based on solar energy
systems like dish Stirling, reflectors, solar power tower, and parabolic trough and the photovoltaic
systems. The solar module is segregated into amorphous silicon cells, cadmium, telluride,
polycrystalline, and monocrystalline. The application considers the industrial, commercial and
residential consumption. The final consumption considers the classification of market into
charging, heating, lighting, and electricity generation. The region market classification considers
North America, Europe, Asia-pacific, South Korea, Brazil, South Africa, Israel, and Australia

(Azam et al 2015) ¥

35 Azam, M., Khan, A. Q., Bakhtyar, B., & Emirullah, C. (2015). The causal relationship between energy
consumption and economic growth in the ASEAN-5 countries. Renewable and Sustainable Energy
Reviews, 47, 732-745.
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Polycrystalline and monocrystalline have a high demand in the solar energy residential application
while the amorphous silicon and cadmium are expected to create more opportunities due low cost
of materials. The PV application has also led to the demand of first generation of cells including
polycrystalline and monocrystalline silicon cells. The third-generation cells are expected to have
a higher demand considering the ongoing increase in efficiency and R&D of solar panels.
Moreover, the increase in the solar energy system installation in residential and architecture
applications provide lucrative opportunities for the solar energy market. The geographical
footprints have significantly impacted the solar energy market but has led to the increase of the
R&D investments and adoption of the solar energy systems which is expected to boost the demand

of the solar energy systems.

The global solar power is approximated at 197.23 billion US dollars which is a major growth sector
of energy production. The growth can be attributed to surge of green hydrogen which has been
decreasing the costs of renewable energy essential in the production processes. In 2022, the
penetration of renewable energy in the grid raised the development of green hydrogen and it’s also
expected to continue growing owing to its potential in acting as seasonal and long-duration storage.
Another aspect that has contributed to the development of solar energy market is the volatile prices
of the fossil fuels associated with the imports from the political volatility regions, and green gas
emission concerns. Thirdly, various governments across the globe are also supporting programs
making solar energy market more competitive and shifts in consumer preferences (Saidi & Omri,

2020).

Saidi, K., & Omri, A. (2020). The impact of renewable energy on carbon emissions and economic growth
in 15 major renewable energy-consuming countries. Environmental research, 186, 109567.
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The Asia Pacific has dominated the solar energy market garnering a share of more than 30% of
the market in 2020. The region has more than half of the global population which offer a high
consumer base. In addition, India, Japan, and China are among the top nations with high rate in
utilizing solar energy. The high rise of urbanization, increase in disposable income, hectic and
busy lifestyles, penetration of internet, and adoption of smartphones. There is also high population
of young people contributing to the high demand of renewable energy fostering market growth

(Saidi, K., & Omri, 2020).

The impact of Solar energy on socio-economic development

Achieving the solar energy system installation goal has stimulated considerable number of
economic activities since the resources are directed towards solar energy related industries. The
gross effect on the solar energy accounts for the activities linked to solar energy plant construction,
maintenance and installation. In 2000, the general assembly of United States committed global
partnership in achieving MDGs (Millennium Development Goals) by 2015. The commitment led
to the reduction of rural poverty due to development reviewed as the requirement to achieve the
modern technology. The solar energy has been given a greater deal since the WSSD (World
Summit Sustainable Development) in the JPOI (Johannesburg plan of implementation). The JPOI
reiterated in supporting Agenda 21 which was the outcome of 1992 UN conference document on
development and environment and promoted the renewable energy technology (Saidi & Omri,

2020)°

36 saidi, K., & Omri, A. (2020). The impact of renewable energy on carbon emissions and economic
growth in 15 major renewable energy-consuming countries. Environmental research, 186, 109567.
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In this connection, solar energy was one of the popular sources of electricity to help in reducing
carbon emissions and also helped in reducing poverty improved access of energy in underserved
areas. The availability of secure, environmentally friendly and affordable energy supply was
therefore regarded as one of the key aspects that would help in reaching the MDGs and to decrease
the welfare gap in the global scale. The economic development depends on energy since it
considered as a fundamental human need. Energy is particularly required in the rural areas to help

in meeting basic needs such as information, education, and agriculture.

Education

Education play is a fundamental aspect for eradicating poverty. Any efforts that would help in
promoting education are welcomed everywhere in any part of the world. Solar energy offers a
higher quality illumination when compared to other sources of light like kerosene lanterns which
can promote extended study hours and better safety and comfort. Thus, distributing solar panels in
schools offer solar light which can make the children to enjoy education facilities. It can also play
a key role in improving entertainment and educational opportunities. According to Harun, M.
(2015)*7, solar electricity in the rural areas allow the kids to extend their studies in the evening

where several children have been able to access the missed opportunities.

The solar PV provides the light that can be used to access internet, television and radio allowing
distance learning and increased education opportunities. Increasing the access of electricity in the
rural areas allow the children to spend significant part of their time doing house chores and at night

they can use the solar light to study which can greatly improve their school performance. Several

37 Harun, M. (2015). The role of solar home system (shs) in socio-economic development of rural
bangladesh (Doctoral dissertation, Brac University).
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governments of the world have improved electrification policies that have allowed the integration

of solar energy as the alternative source of electricity in the remote communities.

Information communication technology

The solar electricity offer alternative energy in meeting communication and information needs in
peri-urban communities and off-grid rural areas. The solar energy help in powering computers,
television, or radios. Improving the communication and sharing of information has a wide range
of benefits including providing access of environmental, agricultural, business, education and
health information to help in improving their living standards. The internet-connection established
in business and community centers are emerging areas which provides a great opportunity to the
development of solar energy market. The solar energy can be used in powering equipment in
delivering ICT services. The technology has played a key role in delivering information and
communication technology services and peri-urban communities of Bangladesh. The solar energy
has led to development of Union Digital Centers which offer internet-based and wireless services.
That has created new skills and jobs, generating extra incomes, affirm independence, and

strengthening local institutions that has gradually reduced rural poverty (Khan & Azad, 2014)°®,

Facilitating healthcare

Public health is essential in off-grid regions and solar energy offer significant impact on the
livelihoods for individuals living in remote regions. Solar energy can be used to replace kerosene
lantern to reduce air pollution which affects the wellbeing and health of rural areas. The World

Bank has classified the indoor air pollution as one of the most common global environmental issues

3 Khan, S. A., & Azad, A. K. M. A. M. (2014). Social impact of solar home system in rural Bangladesh: a

case study of rural zone. IAFOR Journal of Sustainability, Energy and the Environment, 1(1), 5-
22.
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in the developing nations. Solar energy help in improving health issues by declined acute
respiratory conjunctivitis and infection resulting from the indoor pollution (Rahman & Ahmad,

2013)%.

Solar energy can be used in pumping clean water reducing the efforts used in supplying water
within the hospitals. Solar electricity can be used in making it possible to run medical equipment
and refrigeration of vaccines in the rural healthcare clinic centers. The application of solar energy
contributes in providing clean light that would help women in labor to have a safe environment
while delivering at any time. Supplying solar energy panels in the rural health clinics can help
women who deliver under uncomfortable circumstances due to insufficient essential equipment,

poor visibility and medical facilities after sunset.

Promoting Rural agriculture and enterprises

The agriculture plays a fundamental role for economic development and food security. Ensuring
food security require access of water which play a fundamental role to ensure agricultural
production. Therefore, solar PV can be used in pumping water which can be used for dry land
irrigation (Halder & Parvez, 2015). Addressing the energy related issues to agricultural and farm
activities can help in increasing prospects to generate income in rural enterprises by using energy

to irrigate the land and processing food, and food preservation. Low voltage and power shortage

3% Rahman, S. M., & Ahmad, M. M. (2013). Solar Home System (SHS) in rural Bangladesh:
Ornamentation or fact of development?. Energy Policy, 63, 348-354.
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can significantly impact irrigation for the pumps operated through electricity could cause lower

production of crops (Halder & Parvez, 2015)*.

Solar irrigation systems are innovative, environmental, and economic friendly solutions for agro-
based economy states like Bangladesh. The solar energy installation systems can allow the farmers
to crop paddy for more than once in the year. The Solar irrigation systems have helped the micro-
enterprises in generating additional income by extending working hours to evening hours (Hugq,
2019)*'. With development of solar energy, individuals can operate rice-grinding mills in the
remote regions. The small rural stores have expanded their inventories by adding products that can
be stored using solar powered refrigerators. For instance, the solar -powered icemakers can help

the rural micro enterprises to fish, selling their ice cubes and preserving cold drinks.

40 Halder, P. K., & Parvez, M. S. (2015). Financial Analyses and Social Impact of Solar Home Systems in
Bangladesh: A case Study. International Journal of Renewable Energy Research, 5(2), 398-403.

4l Hug, H. (2019). SOLARENERGY FUELS FOR SUSTAINABLE LIVELIHOODS: CASE STUDY OF
SOUTHWEST COASTAL REGION OF BANGLADESH. Geography, Environment,
Sustainability, 11(4), 132-143.
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CONCLUSION AND RECOMMENDATION

Conclusion

Renewable energy is also called clean energy and comes from natural sources or is produced
through continuously replenished processes. For instance, wind and sunlight keep blowing and
shining depending on weather and time. Energy resources are various available forms of natural
energy, while energy resources are the output form of artificial energy from technology. Deploying
renewable energy requires analysis regarding the overall development of infrastructures, the
available natural resources, and whether it’s possible to produce and export renewable energy to
other countries. The study recognizes the need to assess contemporary solar energy technology
since both theories offer essential and unique into the consequences and structures of the modern

world in shaping the politics and economics of adopting renewable energy technology.

The supportive government policy and efforts have allowed Italy to meet the demand for power
from solar energy, and it’s also expected to drive the market in the coming years. The high
installation rate of solar panels is expected to restrain the development and growth of solar energy
in the coming years. Achieving the solar energy system installation goal has stimulated many
economic activities since the resources are directed toward solar energy-related industries. The
gross effect of solar energy accounts for the activities linked to solar energy plant construction,

maintenance, and installation.
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Recommendations

Firstly, this research recommend that the developed countries can meet the demand of power by
increasing the supply of electricity from other sources in the grid. That will help in addressing the
impact associated with lack of power in some of their remote regions that have remained in the
dark at night which cannot not access electricity grid or they are not economically viable. The solar
energy can be supplied by the small enterprises which can be a greater opportunity in creating jobs.
In addition, governments can enhance renewable energy policies to envision the supply of
electricity in the remote regions. These policies should also help to tackle issues hindering the

growth and development of solar energy across the country.

Secondly, the prospect of solar power should also be studied in details by both local and
international researchers to help in realizing how the photovoltaic solar energy can be incorporated

in the government and other larger commercial sectors.

Thirdly, the government should also provide the subsidies to reduce the initial cost of solar system
set up. Reducing the initial cost can help the people to understand and appreciate the diverse
application of solar energy systems. Several people living in rural regions are incapable of
maintaining the solar technology since the information regarding solar technology is not available

in the market.
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