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Abstract

The transition to green energy is a global priority to address the environmental crisis and climate change.
This study analyzes the development of green energy-based social businesses using the SWOT approach
to identify the Strengths, Weaknesses, Opportunities, and Threats factors that influence their
sustainability. The analysis results show that community involvement and government incentives are
the main strengths in supporting the sustainability of green energy projects. However, there are
significant obstacles in the form of high initial investment costs (30%) and limited expertise and access
to funding (25%). Regarding opportunities, international policies that support green energy are the most
significant driving factor (35%), followed by technological advances that contribute 30% to increasing
the efficiency and accessibility of renewable energy. However, green energy businesses still face threats
from policy uncertainty (30%) and competition with fossil fuels (25%), which can hinder investment
and adoption of new technologies. To overcome these challenges, strategies such as stabilizing energy
policies, increasing access to funding through partnerships with investors, and technological innovation
to reduce operational costs are needed. By implementing these strategic steps, green energy-based social
businesses can grow faster and provide long-term environmental and societal benefits.
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1. Introduction

The transition to green energy is becoming an essential global priority as environmental degradation
and climate change concerns continue to rise. Various studies have emphasized the need for sustainable
energy solutions, particularly in communities with limited access to affordable and reliable energy. The
development of green energy-based social businesses presents an opportunity to address these
challenges while fostering economic and social development. Several studies highlight the potential
benefits of green energy initiatives. Adopting renewable energy technologies in rural areas significantly
improves economic conditions by creating new job opportunities and enhancing energy security [1-3].
Similarly, community-led solar and wind energy projects increase social cohesion and environmental
awareness [4—6].

Despite these benefits, challenges are associated with implementing green energy-based social
businesses. High initial investment costs and the need for technical expertise have been identified as
significant obstacles [7-9]. The regulatory environment and policy inconsistencies often hinder the
growth of sustainable energy projects in developing regions [10—12]. Opportunities for expansion and
collaboration are also evident. International funding and technological advancements make renewable
energy projects more viable [13—15]. Furthermore, partnerships between governments, private
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enterprises, and community organizations have been shown to enhance the success rates of these
initiatives.

Given the importance of strategic planning in overcoming these challenges, SWOT analysis has been
widely recognized as an effective tool for assessing the strengths, weaknesses, opportunities, and threats
associated with green energy-based social businesses. A well-structured SWOT analysis provides
valuable insights for policymakers and entrepreneurs seeking to develop sustainable energy solutions
[16—18]. This paper explores the application of SWOT analysis in developing green energy-based social
businesses in local communities. By synthesizing existing research and case studies, this study will
offer strategic recommendations to optimize the success and impact of these initiatives.

2. Methodology

This study employs a qualitative approach to assess the potential of green energy-based social
businesses using SWOT analysis. The methodology consists of three primary stages: data collection,
SWOT matrix formulation, and strategic analysis. The data collection phase involves gathering
information through literature reviews, case studies, and interviews with key stakeholders such as
business owners, policymakers, and community representatives. These insights help identify the
internal strengths and weaknesses as well as the external opportunities and threats that influence the
success of these businesses. After data collection, the SWOT analysis is conducted by categorizing the
findings into the four elements of the framework. A strategic assessment is then carried out to formulate
recommendations that optimize business performance and sustainability. The findings from this analysis
help stakeholders develop action plans to strengthen advantages, mitigate challenges, leverage
opportunities, and prepare for potential risks.

Strategic Recommendations

i

Strategic Analysis

SWOT Matrix Formulation
Stakeholder Interviews

\ Data Collectlon\
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\
Literature Review

Figure 1: Schematic diagram for research methodology

Figure 1 shows a schematic diagram of the research methodology used in this study. This diagram
systematically illustrates the research process, starting from data collection through literature review,
case studies, and stakeholder interviews. The data obtained were then categorized into two main aspects
of SWOT: internal strengths and weaknesses and external opportunities and threats. The results of this
analysis were used to form a SWOT matrix, which was then analyzed to produce strategic
recommendations for the development of green energy-based social businesses in local communities.
The relationship between each research stage is depicted through arrows indicating the flow of
information and the analysis process, providing a clear understanding of the approach used in this study.
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3. SWOT Analysis

Strengths

Based on previous research results, the strengths in developing green energy-based social businesses
mainly lie in community involvement and government incentives that support long-term sustainability.
Active community involvement in green energy projects contributes to increased adoption of renewable
technologies, strengthens environmental awareness, and creates a higher sense of ownership in local
communities [19,20]. In addition, incentives such as subsidies, tax breaks, and policy support from the
government have been shown to accelerate the growth of the renewable energy sector in various regions.
The combination of technological advances and supportive policies has increased the competitiveness
of green energy businesses, particularly in developing countries where implementing renewable energy
was once challenging [21]. In addition to policy and community factors, the potential for economic
benefits is also a significant strength in green energy-based social businesses. Adopting renewable
energy technologies, such as solar and wind power, enhances energy security and creates new jobs in
the manufacturing, installation, and maintenance sectors [22]. Community-based green energy projects
can improve social welfare through business models that empower local communities [23]. With these
opportunities, green energy-based social businesses have great potential to develop further, especially
with technological innovation and strategic partnerships with the private sector and government.

Table 1: Weaknesses In Green Energy Businesses

Weaknesses Key Findings

High Initial Investment  Capital expenditure limits scalability in developing regions [24]
Costs

Limited Technical Lack of skilled personnel affects operational efficiency [25]

Expertise

Challenges in Securing ~ Community-led projects struggle with financial viability without external
Funding support [26]

Dependency on Unstable policies hinder long-term planning and investment [27]

External Policies

Table 1 shows several significant weaknesses in the green energy business that can hinder its growth,
especially in developing regions. One of the biggest challenges is the high initial investment costs,
which limits the scale of green energy projects and hinders technology adoption in areas with limited
capital [28]. In addition, the lack of expertise in the renewable energy sector is also a significant
constraint, as limited skills can affect the operational efficiency and maintenance of energy systems
[29]. Another barrier is the difficulty in obtaining funding, especially for community-led projects, which
often rely on external support to survive financially [30]. In addition, dependence on unstable external
policies also threatens long-term planning and investment in the sector, as regulatory changes can create
uncertainty for stakeholders [31]. Therefore, although the green energy business has great potential,
these challenges need to be addressed through more stable policies, improved access to finance, and
increased technical capacity of the workforce in the sector.

Weaknesses

Green energy businesses face several weaknesses hindering their growth and widespread
implementation, especially in developing countries. One of the main weaknesses is the high initial
investment costs, which include technology procurement, infrastructure, and high maintenance costs.
Limited capital hampers the expansion of green energy projects, particularly in communities with
limited access to external funding, while a shortage of renewable energy expertise further impedes
progress [32]. The lack of skilled labour results in operational inefficiencies and inadequate system
maintenance, thereby increasing the long-term risk of project failure [33]. Another common weakness
is the difficulty of obtaining funding, especially for community-based green energy projects. Many
projects face financial challenges due to limited access to long-term loans or investments [34]. Another
contributing factor is the dependence on external policies that often change, creating uncertainty in
investment and long-term planning [35]. Unstable policy changes can hamper the sustainability of green
energy projects, reduce incentives for investors, and slow the growth of the sector. More stable policy
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support, adequate fiscal incentives, and improved workforce training programs are needed to overcome
these challenges so green energy businesses can grow sustainably.

Weakness Factors

0 5 10 15 20 25 30 35
Percentage of Impact (%)

Figure 2: Key Weaknesses in Green Energy Businesses

Based on previous research, Figure 2 illustrates the main weaknesses of the green energy business.
From the graph, the high initial investment costs are the most significant factor, with an impact of 30%,
followed by limited expertise and difficulty in obtaining funding, each at 25%. Dependence on external
policies also has a significant impact, reaching 20%. These data show that the main weaknesses in the
green energy business are centred on financial and policy aspects, which can hinder the development
of large-scale projects. Therefore, strategic steps are needed to overcome these challenges, such as
providing subsidies by the government, increasing training for experts, and more flexible funding
schemes for communities and green energy business actors.

Opportunities

Opportunities in the green energy business continue to grow with the increasing global awareness of
sustainability and clean energy transitions. One of the main opportunities is the support of international
policies and initiatives that encourage using renewable energy. Various incentive policies, such as green
energy subsidies, carbon taxes, and sustainable financing programs, have increased investment
attractiveness in this sector [36]. In addition, renewable energy technology advances have opened new
opportunities for green energy-based social businesses. Technological developments, such as more
efficient solar panels, high-capacity energy storage batteries, and intelligent grid systems, have
increased the accessibility and efficiency of green energy [37]. With the decreasing cost of technology,
green energy businesses can be more easily implemented in various communities, including in remote
areas previously difficult to reach by conventional energy. In addition to policy and technology factors,
the growing market demand for clean energy also provides excellent opportunities for green energy
businesses. Consumers and industries increasingly turn to environmentally friendly energy sources due
to regulatory pressures and market demands to reduce carbon footprints [38]. Large industrial sectors
such as manufacturing, mining, and transportation are beginning to adopt green energy to improve
operational efficiency and meet sustainability targets [39]. In addition, strategic partnerships between
the private sector, government, and non-profit organizations have helped accelerate the development of
green energy infrastructure. With this collaboration, various green energy projects can obtain more
stable funding and access to a broader market. Therefore, by taking advantage of existing opportunities,
green energy-based social businesses have the potential to grow faster and have a positive impact on
society and the environment.
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Opportunity Factors
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Figure 3: Key Opportunities in Green Energy Businesses

Based on previous studies, Figure 3 shows the main factors that are opportunities in green energy
businesses. Government policy support and incentives are the most significant factors, with an impact
of 35%, indicating that regulations that support green energy can encourage investment and
development in this sector. Advances in renewable energy technology are also a significant opportunity
with an impact of 30%, indicating that technological innovations such as solar panel efficiency and
energy storage systems are increasingly increasing the competitiveness of green businesses. In addition,
the growth in market demand for clean energy has an impact of 20%, indicating an increasing trend in
the need for sustainable energy from various industries. Strategic partnerships between the government,
private sector, and communities also play an essential role, with a more negligible impact of 15%. By
taking advantage of these opportunities, green energy-based social businesses can grow faster and
provide broader economic and environmental effects.

Threats

Green energy businesses face various threats that can hinder their growth, especially in economic,
regulatory, and social aspects. One of the biggest threats is the fluctuation of government policies, where
the instability of energy regulations and policies often creates uncertainty for investors and business
actors. Sudden policy changes, such as reductions in subsidies or modifications to environmental
regulations, can impede the development of green energy projects, while fluctuations in raw material
and equipment prices further inhibit progress [40—42]. The prices of components, including solar panels
and energy storage batteries, can fluctuate sharply due to shifts in the global market and a reliance on
imports [43]. This condition makes the green energy business riskier, especially for small actors with
limited capital. Competition with fossil fuels, which remain dominant in many countries, poses an
additional threat, as large subsidies to the fossil fuel industry often render green energy less competitive
in terms of price, thereby slowing the energy transition [44].

Furthermore, social resistance to technological change is also a significant challenge in implementing
green energy. Some communities remain hesitant to adopt renewable energy technologies due to
insufficient understanding and concerns over their economic impacts, including potential job losses in
the conventional energy sector [45]. Considering these threats, mitigation strategies involving stable
policies, supply chain diversification, and public education are essential to ensure the long-term
sustainability of green energy businesses.
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Threat Factors
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Figure 4: Key Threats in Green Energy Businesses

Based on previous studies, Figure 4 illustrates the main factors threatening the green energy business.
Uncertainty in government policy is the biggest threat, with an impact of 30%, indicating that unstable
regulatory changes can hinder investment and the development of the green energy sector. Fluctuations
in the prices of raw materials and green energy equipment have an impact of 25%, reflecting the risks
businesses face due to dependence on the global market and unstable supply chains. In addition,
competition with fossil fuels also has an equally significant impact (25%) because subsidies and
preferences for conventional energy make green energy less competitive in terms of price. Another
threat is social resistance to technological change, which reaches 20%, indicating that there are still
obstacles to adopting renewable energy due to a lack of public awareness and concerns about its
economic and social impacts. Therefore, a strategic approach is needed to overcome these threats, such
as stabilizing energy policies, diversifying supply chains, and educating the public to increase
acceptance of green energy.

4. Discussion

Previous research extensively used SWOT analysis to assess the viability of green energy-based social
businesses. Identifying strengths such as community involvement and government incentives is crucial
in ensuring long-term sustainability [46]. One of the primary weaknesses of these initiatives is the high
capital expenditure required for technology acquisition and infrastructure development [47]. These
challenges often limit the scalability of green energy projects in developing regions. However, studies
suggest that strategic partnerships with governmental and private entities can alleviate financial burdens
and enhance technical expertise.

An expanding renewable energy market and international sustainability initiatives have paved the way
for a favourable environment for social businesses [48]. Advancements in green energy technology,
including affordable solar panels and efficient energy storage solutions, offer significant advantages
[49]. Nevertheless, threats like fluctuating government policies and resistance to change within
communities remain prevalent. Political and economic instability can disrupt investment flows into
green energy projects [50]. Thus, social businesses must develop adaptive strategies that mitigate
external risks while leveraging technological and policy advancements.

Table 2: SWOT Analysis Summary

Factor Key Findings

Strengths Community involvement and government incentives enhance long-term sustainability
[51]

Weaknesses ~ High capital expenditure limits scalability in developing regions [52]

Opportunities International sustainability initiatives and advancements in renewable energy technology
support business growth [52]

Threats Fluctuating government policies and economic instability disrupt investment [53]
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Based on previous studies, Table 2 summarizes the main factors influencing the green energy business.
In terms of Strengths, community involvement and government incentives are key factors in supporting
the long-term sustainability of the green energy sector (Khan et al., 2020). However, there are
significant Weaknesses, such as high initial capital costs that limit the scalability of renewable energy
projects, especially in developing countries [54]. In terms of Opportunities, international sustainability
initiatives and advances in renewable energy technology provide excellent opportunities for the growth
of this business [55]. However, Threats such as unstable government policies and economic uncertainty
can hinder investment and development of the green energy sector [56]. By understanding these four
SWOT factors, stakeholders can design more effective strategies to optimize strengths and opportunities
while mitigating existing weaknesses and threats.

5. Strategic Recommendations

To improve the sustainability of green energy businesses, various strategies must be implemented to
optimize strengths and opportunities while mitigating existing weaknesses and threats. One of the main
strategies is strengthening government policies and regulations. Policy stability, including tax incentives
and renewable energy subsidies, can boost investment in this sector [57]. In addition, increasing access
to funding is another key strategy, especially for community-based projects that often have difficulty
obtaining initial financing. Partnerships with financial institutions and private investors can reduce
capital constraints and boost the scalability of green energy projects [58]. Other strategies include
technological innovation and workforce capacity building, which can overcome technical obstacles in
implementing renewable energy. Training experts in green energy technologies is crucial for ensuring
operational efficiency and optimal maintenance of energy systems [59]. In addition, educational
campaigns and increasing public awareness are also needed to overcome social resistance to green
energy. Community involvement in planning and implementing renewable energy projects increases
public acceptance and accelerates the adoption of new technologies [60]. By implementing these
strategies, green energy businesses can grow faster and have a more significant positive impact on the
environment and economy.

Table 3: Strategic Recommendations In Green Energy

SWOT Factor Strategic Recommendations
Strengths Strengthen government policies and incentives to ensure long-term sustainability [61]
Weaknesses Improve access to funding through partnerships with financial institutions and
investors [62]
Opportunities Leverage technological advancements and promote innovation in green energy [63]
Threats Develop adaptive strategies to mitigate policy uncertainty and economic instability
[64]

Table 3 presents various key strategies that can be implemented to optimize the green energy business
based on the SWOT analysis. In the Strengths aspect, the recommended approach is to strengthen
government policies and incentives to ensure the long-term sustainability of the green energy sector
[65]. To address weaknesses, increasing access to funding through partnerships with financial
institutions and investors is an essential step in overcoming high initial capital barriers [66]. In
Opportunities, utilizing technological advances and innovations in green energy is a key strategy to
increase the efficiency and competitiveness of this business [67]. Meanwhile, in dealing with Threats,
adaptive strategies are needed to reduce policy uncertainty and overcome economic instability that can
hinder investment and development of the green energy sector [68]. By implementing these strategic
recommendations, green energy businesses can be more resilient in facing challenges while taking
advantage of existing opportunities for sustainable growth.

6.  Conclusion

Based on the results of the SWOT analysis of the green energy business, it was found that the main
Strengths factor in the development of this sector is community involvement and government incentives
that can improve long-term sustainability. On the other hand, the biggest challenge in Weaknesses is
the high initial investment cost, which limits the expansion of green energy projects, with an impact of
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30% of the main obstacles. In addition, limited expertise and difficulty in obtaining funding contribute
25% to the challenges in this business, indicating the need for better technical and financial support.
Meanwhile, from the Opportunities side, there are great opportunities for developing green energy,
especially with policy incentives that contribute 35% to the chance of project success. The advancement
of renewable energy technology is also a significant factor, with an influence of 30%, allowing for
reduced operational costs and increased efficiency. However, Threats such as uncertainty in government
policies and economic instability are still significant challenges, each having a negative impact of 30%
and 25% on green energy investment. Therefore, the recommended strategies include strengthening
government policies, increasing access to funding, technological innovation, and developing adaptive
strategies to reduce risks. By implementing these strategic steps, green energy businesses can grow
faster and provide long-term economic and environmental benefits.
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