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ABSTRACT:

The accelerating challenges of climate change and environmental degradation have underscored the critical role of
green investment and clean energy in fostering sustainable development. This paper investigates the contribution
of green investment and clean energy initiatives to inclusive and sustainable economic growth through a qualitative
and conceptual analysis of secondary literature published between 2010 and 2024. A thematic synthesis approach
was employed to organize and interpret the literature. Drawing on insights from peer-reviewed articles, policy
documents, and institutional reports, the study identifies key trends, financial and infrastructural barriers,
technological innovations, and policy frameworks that are shaping the clean energy transition. Findings reveal that,
despite global momentum for renewable energy, challenges such as regulatory uncertainty, high investment risks,
and unequal access to finance, especially in developing economies, continue to impede progress. The paper also
incorporates theoretical perspectives from ecological economics and inclusive growth to underscore the
multifaceted role of green investment in achieving environmental, social, and economic objectives. The study
emphasizes the urgency of coordinated policy interventions, inclusive financial instruments, and localized
investment strategies to overcome structural barriers and enable optimal performance of green investment for
equitable and sustainable growth. Future research directions include empirical assessments of green investment
outcomes and comparative analyses across socio-economic contexts to inform more just and effective energy
transitions.
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INTRODUCTION

The accelerating pace of climate change,
resource  depletion, and  environmental
degradation has intensified the global push
toward sustainable energy solutions. Within this
context, green investment and clean energy have
emerged as central pillars in achieving long-term
ecological and economic resilience. Countries
worldwide are seeking to decarbonize their
economies and transition away from fossil fuel

dependency, guided by multilateral commitments
like the Paris Agreement and the SDGs. Despite
growing financial commitments and
technological advancements, the global clean
energy transition faces numerous challenges,
particularly in developing economies. Investment
gaps, regulatory uncertainty, and infrastructural
limitations continue to hinder the broad
integration of renewable energy technologies
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(RETs). Furthermore, the uneven distribution of
clean energy access and financing raises critical
questions concerning equity, inclusion, and long-
term sustainability. This paper aims to examine
how green investment and clean energy initiatives
contribute to inclusive and sustainable economic
growth. By analyzing existing secondary
literature on trends, barriers, innovations, and
policy frameworks, the study synthesizes current
knowledge to provide insight into the financial,
technological, and institutional mechanisms that
can transform the current energy landscape
toward sustainability. Additionally, the study
incorporates theoretical perspectives, such as
ecological economics and inclusive growth
frameworks, to critically assess how green
investment serves not only environmental goals
but also social and economic objectives. In doing
so, this paper seeks to contribute to ongoing
debates on sustainable development, policy

integration, and the future of low-carbon
transitions.
LITERATURE REVIEW

Clean Energy and the SDG Agenda

The Sustainable Development Goals (SDGs)
represent objectives aimed at achieving an
optimal and equitable global society. These
include the eradication of poverty and hunger, the
promotion of robust health and comfort,
enhanced access to clean water and sanitation,
increased availability of clean energy, gender
equality, improved job conditions and economic
growth, and strengthened infrastructure (Anser et
al., 2020; Amegah & Jaakkola, 2016; Ahmad &
Tahar, 2014). Additional goals aim to reduce
inequalities, promote responsible consumption
and production, support climate action, and
improve quality of life while fostering peace,
justice, and strong institutions (Barbier &
Burgess, 2020; Ili¢ et al., 2019; World Bank,
2012). A critical enabler for the realization of
these SDGs is environmentally sustainable
investment. For instance, in China, such
investments have played a pivotal role in
expanding renewable energy usage, reducing
environmental degradation, and improving
terrestrial life (Kousksou et al., 2015; Kirikkaleli
& Adebayo, 2021). Renewable energy
significantly decreases reliance on fossil fuels,
creating a cleaner and healthier environment.
Informed decision-making in business practices

further minimizes ecological impacts (McCollum
et al., 2018; Kousksou et al., 2015). Ecologically
sustainable development is now widely
acknowledged as  essential to  global
environmental and socio-economic resilience
(Yuping et al, 2021). Scholars assert that
sustainable growth is closely tied to the nature
and volume of energy used in national production
systems (Du et al.,, 2021; Huang et al., 2021).
Improving energy productivity, therefore, is
crucial for achieving economic growth while
simultaneously reducing emissions of CO: and
other greenhouse gases (Hussain & Dogan,
2021). Renewable energy is viewed as a
necessary replacement for fossil fuels to maintain
economic momentum  without escalating
environmental harm (Gandia et al., 2007).
Although numerous studies have explored how
enhancing energy efficiency and expanding
renewable energy can support sustainability, few
have effectively integrated both approaches to
evaluate combined economic and ecological
benefits (Dogan et al., 2021; Han et al., 2022).
Shahbaz et al. (2020) argue that increasing
renewable energy generation addresses the
fundamental  conflict between economic
expansion and ecological conservation. This has
led to greater reliance on low-carbon energy
sources and the progressive decarbonization of
national energy systems. For instance, Bashir et
al. (2022) highlight that aligning energy systems
with the Paris Agreement requires a full-scale
transition from carbon-based fuels to renewable
energy technologies (RETs). In 2018, global
investment in renewable energy reached a record
$288.9 billion, surpassing fossil fuel projects
(Abbas et al., 2022). That same year, the increase
in global power capacity was largely driven by
solar and wind, accounting for approximately
77% of new installations (Zhang et al., 2023;
Olleik et al., 2021). This momentum reflects the
increasing investor interest in renewable energy
projects, often referred to as renewable energy
projects (REPs).

Trends and Developments in Green Investment
Investors are increasingly allocating resources
to renewable energy technologies (RETs), but the
investment landscape remains fraught with
uncertainties. Understanding the complex nature
of risks associated with renewable energy
investment (REI) is essential for developing
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policies that are both effective and adaptive (Liu
et al., 2021). The reliance on fossil fuels in
electricity generation has contributed
significantly to pollution and climate change,
necessitating a prompt transition to low-carbon
alternatives (Sharif et al., 2020; Igbal et al., 2021;
Zhang et al., 2022). The global energy demand is
steadily increasing due to urbanization,
population growth, and industrial expansion, with
Turkey being one such example (Jebli et al.,
2020). Renewable energy provides an optimal
solution for meeting this demand while
minimizing environmental degradation. The rise
of green innovation—spurred by climate change
concerns—has  positioned  environmentally
friendly technologies as essential drivers of
economic growth and operational efficiency
(Mohsin et al., 2021; Xiang et al., 2022). Green
innovation is not only vital for sustaining REPs
but also for enhancing long-term economic
viability. The role of knowledge management in
facilitating environmentally responsible business
practices has been emphasized in recent literature
(Liu et al.,, 2022; Saadaoui, 2022). Although
national energy policies encourage green
innovation, the sector still faces regulatory
hurdles and substantial financial demands,
particularly in countries like Turkey. These
barriers often result in project delays, elevated
R&D expenditures, and rising infrastructure costs
(Dhakouani et al., 2019). Global momentum for
green investment is driven by heightened
awareness of climate challenges and the potential
of renewable technologies to support low-carbon
transitions. Nations are striving to reduce their
carbon footprints by promoting emerging green
technologies that address ecological and
economic imperatives (Jin et al, 2022;
Mehmood, 2022). The concept of green technical
innovation has emerged as a viable means to
reduce energy consumption, lower emissions,
enhance environmental quality, and promote a
more sustainable economy. Green technological
innovation includes the development of clean
energy sources, alternative fuels, and less
environmentally harmful technologies compared
to conventional fossil fuels (Khan et al., 2020).
These innovations support renewable energy
growth and enable countries to optimize the use
of their natural resources (Li et al., 2022; Zhao et
al., 2022). In developing nations, investing in
such technologies is key to reducing carbon

emissions and bolstering the sustainability of
economic production systems (Nasir et al., 2022;
Mngumi et al., 2022).

Barriers to Renewable Energy Deployment
Despite increasing investment and policy

momentum, numerous barriers hinder the

widespread adoption of renewable energy

technologies (RETs). These obstacles are
multifaceted, encompassing economic,
regulatory, technical, and infrastructural

challenges. A primary concern is investment risk,
which includes wuncertainties in regulatory
environments, fluctuating market returns, and
technological viability. In many regions,
particularly developing countries, the high
upfront capital costs for renewable energy
projects deter private investors. These projects
often face long payback periods and require
subsidies or public funding to be viable
(Dhakouani et al., 2019). Moreover, delays due to
bureaucratic inefficiencies, policy
inconsistencies, and inadequate legal frameworks
further complicate project implementation. In
countries like Turkey, rapid urbanization and
growing energy demand highlight the potential of
renewable energy but also expose systemic
weaknesses in the energy infrastructure (Jebli et
al., 2020). While the government supports green
innovation, firms face numerous constraints,
including limited access to financing, high
research and development (R&D) costs, and
regulatory  restrictions. These challenges
contribute to the underutilization of RETs and
reduce the attractiveness of green projects for
investors. The transition from fossil fuels to
renewables also faces resistance from established
energy industries and political interests. In many
cases, fossil fuel subsidies continue to distort
market competition, making it harder for
renewables to compete on price (Sharif et al.,
2020). Additionally, the intermittent nature of
solar and wind energy requires investments in
grid infrastructure, energy storage, and smart
technologies to ensure a reliable supply. Liu et al.
(2021) emphasize the need to better understand
and manage the dynamic nature of investment
risks  associated with RETs.  Without
comprehensive risk assessment tools and policy
support, private sector participation in renewable
energy will remain limited. Furthermore,
environmental regulations, though intended to
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support sustainability, can sometimes act as
barriers if not harmonized with economic and
technological realities. For instance, permitting
processes, land-use restrictions, and local
opposition to large-scale projects (often referred
to as NIMBYism, or "Not in My Backyard") can

delay or derail implementation. Thus,
overcoming these barriers requires coordinated
efforts ~among  governments,  investors,

technology providers, and civil society. Effective
policy design, streamlined regulations, financial
de-risking instruments (such as green bonds and
guarantees), and capacity-building measures are
essential to accelerate the deployment of
renewable energy worldwide.

Green Technological Innovation and Its Role in
Inclusive Sustainable Growth

The approach of green innovation has gained
substantial attention in recent years as countries
grapple with the challenges of economic
development and environmental sustainability.
As aresponse to climate change, green innovation
involves the development and implementation of
technologies that are less harmful to the
environment, promote energy efficiency, and
reduce emissions (Mohsin et al., 2021; Xiang et
al., 2022). Green innovation is instrumental in
supporting the growth and sustainability of
renewable energy projects (REPs). It enhances
operational  efficiency, drives  industrial
modernization, and contributes to long-term
economic resilience. In particular, the integration
of knowledge management into environmental
strategies has empowered businesses to embrace
more sustainable practices and participate
actively in green development (Liu et al., 2022;
Saadaoui, 2022). National energy policies in
many countries, such as Turkey, emphasize the
importance of green innovation. However,
practical implementation remains hindered by
high capital investment requirements, limited
R&D capacity, and regulatory complexities.
These constraints slow the adoption of green
technologies and reduce the overall effectiveness
of innovation strategies aimed at scaling
renewable energy systems (Dhakouani et al.,
2019). Emerging green technologies are central to
transforming traditional industries and enabling
the shift toward a carbon-efficient economy. For
example, new technological approaches enable
cleaner energy production, alternative fuel

development, and reduced dependence on fossil
fuels. The term “green technological innovation”
encompasses initiatives such as clean energy
generation, renewable fuel applications, and
environmentally sound industrial processes
(Khan et al, 2020). Green technological
innovation also facilitates the dissemination and
adoption of renewable energy by improving the
efficiency of production systems and resource
utilization (Li et al., 2022; Zhao et al., 2022). In
developing nations, investment in these
innovations is particularly important for reducing
carbon emissions and ensuring the sustainability
of economic activities (Mngumi et al., 2022;
Nasir et al., 2022). Ultimately, green innovation
acts as both a catalyst and a facilitator of
sustainable development. It supports the creation
of green markets, promotes inclusive economic
participation, and  aligns  environmental
objectives with technological and financial
progress. To maximize its potential, governments
and stakeholders must focus on strengthening
innovation ecosystems through supportive
policies, increased funding, and international
collaboration.

Green Investment Policy and Global Action
Environmental degradation remains one of the
primary challenges to sustainable development.
Since the onset of the industrial revolution,
economic growth has often come at the cost of
natural resource depletion and pollution (Dogan
& Inglesi-Lotz, 2020). Recognizing this
imbalance, global efforts have been made to curb
environmental damage, including foundational
treaties such as the Kyoto Protocol (1997) and the
Paris Climate Agreement (2015). While the Paris
Agreement outlines a global commitment to limit
temperature rise to below 2°C, concrete actions
toward this target remain insufficient. The
contribution of green investment in achieving
climate goals is increasingly recognized. As
environmental ~ concerns  mount,  green
investment—defined as financial support for
environmentally sustainable initiatives—has
emerged as a critical tool in climate mitigation
and economic transformation. Green investments,
which  are  concerned about funding
environmentally friendly initiatives, have grown
to be the most essential approach for businesses
to reduce their carbon footprint while also driving
growth (Tomar et al., 2024). In economies such
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as China, where infrastructure development is
heavily prioritized, strategic investment serves as
a cornerstone for both regulating and reducing
pollution levels. Sachs et al. (2019) estimate that
$1.7 trillion per year is required to accelerate
sustainable development, eliminate poverty, and
counter climate change. However, financial
mechanisms such as carbon pricing alone are
inadequate to solve global environmental issues.
The OECD (2018) emphasizes that green
investment is essential to developing energy-
efficient systems and creating climate-friendly
markets. Heine et al. (2019) note that well-
structured green investment policies can attract
private capital, creating cost-effective pathways
to fund low-carbon initiatives. These policies also
enable the development of sustainable energy
markets, facilitate the mobilization of debt
capital, and improve the competitiveness of
environmentally focused projects. Instruments
like green bonds have been pivotal in this
transition. Green bonds are designed to fund
projects that have positive ecological benefits.
Their growing use supports the financial
structuring of clean energy initiatives and
enhances investor confidence. Khan (2019) and
Li et al. (2019) suggest that such financial
innovations are crucial for meeting the growing
demand for low-emission projects. Furthermore,
international development banks act as a key
contributor in mobilizing capital for sustainable
projects, particularly in developing countries.
Green investment strategies go beyond climate-
centric initiatives to include waste management,
pollution  prevention, and  technological
efficiency improvements (Zadek & Flynn, 2014).
At the end, green investment is essential for the
advancement of the Sustainable Development
Goals. It aligns financial systems with
environmental protection and economic stability,
helping societies transition from high-pollution to
low-emission economies. Yet, to achieve its full
potential, green investment requires coordinated
policy frameworks, international collaboration,
and a long-term vision for economic and
environmental resilience.

Financial Impacts and Economic Outcomes

Green investment is often viewed through the
lens of socially responsible investing, where
environmental sustainability, social equity, and
governance are considered in financial decision-

making. Scholars  distinguish ~ between
international  definitions, which emphasize
environmental and social benefits, and domestic
interpretations—especially in countries like
China—that link green investment closely with
pollution control and mitigation of economic
losses from rapid industrialization (Karasek &
Pavlica, 2016; Eyraud et al., 2013; Xu et al.,
2017). In the Chinese context, green investment
is increasingly regarded as a strategic tool to
transition from a fossil-fuel-dependent model to a
green, low-carbon economy. These investments
aim not only to reduce emissions but also to
advance environmental protection laws and
institutional reforms. Carraro et al. (2012) suggest
that green investment should address both
economic growth and pollution simultaneously,
ensuring the development of sustainable
economies. Financial support, whether sourced
from public funds or private investment, serves a
multifaceted function. Its impact on economic
performance is contingent upon the effectiveness
of its distribution and oversight. If poorly
managed, such assistance can stifle growth;
however, when strategically allocated, it has the
potential to drive development. This nuanced
relationship has been noted in earlier studies,
including those by Roubini and Sala-i-Martin
(1992) and King and Levine (1993), who
emphasized the role of financial allocation in
shaping economic trajectories. Numerous
empirical studies highlight the favorable
relationship between energy investments and
economic advancement. Shahbaz et al. (2013)
identified a bidirectional causal link between
fiscal development and economic acceleration in
Malaysia. A framework was introduced by Zhou
et al. (2020) to assess the influence of low-carbon
finance on economic growth, and they concluded
that advancements in green finance directly
promote growth. Panel threshold regression
analysis was applied to data from 150 publicly
listed renewable energy firms in China, where He
etal. (2019) demonstrated that green credit begins
to significantly enhance green economic
advancement once it surpasses a specific
threshold. This finding underscores the catalytic
role that green finance can play in not just
supporting clean energy but in reshaping broader
economic structures. SDG 7 explicitly targets the
provision of affordable and sustainable energy for
all. Its indicators assess access to electricity, clean
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fuels, energy efficiency, international
investments, and emissions reductions. Despite
international capital flows into clean energy
rising from $50 billion in 2004 to over $300
billion in 2018, investment levels still fall short of
those necessary to meet environmental
commitments (IRENA, 2020). The International
Energy Agency (IEA, 2021a) notes that to
maintain a pathway toward carbon neutrality by
2050, global clean energy investment must triple
by 2030. The current gap between actual
investment and climate-aligned targets is
significant. IEA (2021b) estimated that while
$750 billion was expected to be invested globally
in clean energy technology and efficiency in
2021, this amount remains well below the
required thresholds. Yang and Khan (2022) and
Khan and Hou (2021a) note that despite net-zero
commitments, financial flows into clean energy
remain inadequate. The world is falling short of
its SDG targets, particularly in energy access
(SDG 7), pollution-related health outcomes (SDG
3), and climate resilience (SDG 13). Nonetheless,
investments in renewable energy continue to
demonstrate strong environmental and economic
returns. Moner-Girona et al. (2021) show that
decentralized energy investments in sub-OECD
Saharan Africa yield high social value. Meng et
al. (2021) emphasize investing in storage
technologies to address intermittency challenges.
Zhou et al. (2020) highlight cost efficiency and
organizational effectiveness as  critical
determinants of renewable energy investment
success. Thus, clean energy investment plays a
pivotal role in mediating the trade-offs between
economic development and environmental
sustainability.  Strengthening the financial
infrastructure for green investment is essential to
achieving long-term growth, energy security, and
climate objectives.

Clean Energy, Sustainability, and Inclusive Growth

Energy remains a cornerstone of national
economic and social development. Any shifts in
the structure of energy utilization directly
influence a nation’s economic trajectory, which
in turn influences sustainable development
outcomes. In China, for example, the energy
supply remains mainly based upon carbon-based
fuels such as natural gas, coal, oil, and the energy
sector continues to suffer from inefficiency and
increased consumption levels (Cai et al., 2018;

Ivanovski et al., 2021). Advancing clean energy
is considered a crucial step in mitigating pollution
and tackling climate change. The interplay
between energy usage and economic expansion
has been widely analyzed in existing literature.
The unidirectional causal link between nuclear
energy consumption and economic development
has been confirmed in several empirical studies.
For instance, this relationship has been examined
in nations such as South Korea, India, and Iran
(Yoo & Jung, 2005; Wolde-Rufael, 2010; Heo et
al., 2016). Others, such as Sebri and Bensalha
(2014), Kahia et al. (2016), Lin and Moubarak
(2014), and Apergis and Payne (2010) identified
reciprocal causality between energy usage and
economic expansion.in regions including Eurasia,
China, BRICS nations, and the MENA region.
Zhang et al. (2020a, 2020b) analyzed energy
footprints across 39 countries and found that 12
developed nations demonstrated ideal two-
dimensional decoupling, achieving reduced
energy usage alongside economic growth. This
reveals the potential for clean energy to support
growth without sacrificing sustainability. Several
researchers have proposed nonlinear models to
better acknowledge the complexities of the
correlation between renewable energy and
economic development. Using a panel quantile
regression model, Wang and Wang (2020)
demonstrated that renewable energy usage
enhances economic growth, though the strength
of this effect differs across threshold levels. Zhou
and Li (2019) identified a W-shaped relationship
between renewable energy usage and economic
expansion, and an inverted N-shaped relationship
between renewable energy usage and emissions.
Additionally, the correlation between non-
renewable energy usage and emissions followed
a U-shaped pattern. Such outcomes stress the
value of tailoring energy policies to national
contexts. Clean energy investment not only
reduces environmental harm but also supports
inclusive development by creating jobs,
improving access to energy, and promoting
equitable growth. Inclusive growth frameworks
emphasize investments in renewable resources
that enhance societal well-being while accounting
for the needs of future generations (Gupta et al.,
2015). Thus, clean energy serves as a powerful
lever for aligning environmental sustainability
with  inclusive  economic  development.
Policymakers must prioritize long-term strategies
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that support innovation, infrastructure, and
institutional reforms to ensure a just energy
transition.

Economic Theories and Inclusive Frameworks
Inclusive development focuses on the
equitable distribution of resources, active public
participation, and democratic governance,
ensuring that the advantages of economic
progress reach all divisions of society. According
to Gupta et al. (2015), inclusive development not
only involves the fair allocation of economic
benefits but also emphasizes access to basic
services and the preservation of ecosystems. This
framework aligns with the goals of green
investment and clean energy, advocating for
approaches  that  prioritize = marginalized
communities and promote long-term
sustainability. Edward (2009) outlines five
interconnected principles of sustainability:
community, commerce, natural resources,
ecological design, and the biosphere. These
principles emphasize the integration of ecological

and social considerations into economic
development. Aligning these principles with the
Sustainable = Development  Goals  (SDGs)

enhances the potential for inclusive and resilient
growth. The literature highlights that despite
global commitments, progress on several SDGs
remains limited, particularly those related to
poverty, inequality, and global partnerships. This
gap underscores the need for frameworks that
incorporate both environmental sustainability and
social equity. Inclusive economic models,
supported by targeted green investments, can
address these disparities and foster a more just
and sustainable global economy. By emphasizing
inclusive  development and sustainability
principles already cited in the literature, this
framework offers a grounded approach for
integrating green investment with long-term
economic and social objectives.

Barriers to Green Investment and Clean Energy
Adoption

Despite increasing global interest in green
investment and clean energy transitions, multiple
barriers continue to hinder their widespread
implementation. These multifaceted obstacles
include financial, institutional, technological, and
socio-political challenges. A major financial
constraint is the high upfront capital cost of

renewable energy technologies. While the
operational costs are relatively low, the initial
investment can be prohibitive, especially for
developing economies or smaller enterprises
(Dhakouani et al., 2019). This challenge is
compounded by limited access to green finance
and the lack of well-developed financial
instruments that cater to environmentally
sustainable ventures. Institutional barriers also
play a critical role. Unclear or unstable policy
frameworks can discourage long-term investment
in green projects. Investors are often reluctant to
commit capital without regulatory certainty, such
as guaranteed feed-in tariffs, tax incentives, or
carbon pricing mechanisms (Zhang et al., 2022).
Moreover, bureaucratic inefficiencies and
governance issues can delay project approvals
and increase compliance costs. Technological
limitations further obstruct the clean energy
transition.  Although  renewable  energy
technologies are advancing rapidly, issues such as
grid  integration, energy  storage, and
intermittency of sources like solar and wind
remain significant (Liu et al., 2021). Developing
the necessary infrastructure to support these
technologies, such as smart grids and battery
systems, requires substantial investment and
innovation. Socio-political factors also impact the
adoption of green technologies. Public resistance
to large-scale renewable energy projects, often
due to perceived environmental or aesthetic
concerns, can slow implementation. In addition, a
lack of awareness or misinformation about the
benefits of clean energy can hinder consumer and
community acceptance (Mohsin et al., 2021).
Another challenge is the risk perception
associated with renewable energy investments.
Investors may view these projects as high-risk
due to long payback periods, regulatory
uncertainty, and technological novelty. As a
result, traditional financial institutions may be
hesitant to fund them without risk mitigation tools
such as guarantees or blended finance models
(Abbas et al., 2022). Finally, geopolitical
dynamics—such as competition over critical
minerals required for green technologies—can
affect global supply chains and the affordability
of renewable energy systems. Ensuring a stable
and diversified supply of these materials is crucial
to prevent bottlenecks in clean energy
deployment (Khan et al., 2020). In conclusion,
overcoming these barriers requires coordinated
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efforts across sectors. Financial innovation,
policy clarity, technological advancement, public
engagement, and international cooperation are
essential to activate the latent potential of green
investment and accelerate the global shift toward
sustainable energy systems.

METHODOLOGY

This study adopts a qualitative and conceptual
research design, relying on an in-depth review of
existing literature. It intends to analyze the
linkage between green investment, the clean
energy transition, and inclusive growth, while
also addressing related dimensions such as the
Sustainable Development Goals (SDGs) and the
challenges associated with renewable energy
deployment. The selection of literature was
conducted purposively, with emphasis placed on
peer-reviewed journal articles, policy papers, and
working documents published between 2010 and
2024, reflecting contemporary trends and
developments in green investment, renewable
energy, and sustainable economic practices.
Foundational theoretical works from earlier
decades are included to provide conceptual
context. Particular attention was given to studies
that explore the intersections of sustainable

finance, renewable energy technologies,
environmental  regulation, and economic
development. To incorporate  broader

perspectives, reports from major international
institutions such as the Organization for
Economic Co-operation and Development
(OECD), the International Energy Agency (IEA),
and the World Bank were also reviewed. A
thematic synthesis approach was employed to
organize and interpret the literature. Key themes
identified include the role of “green investment”
in enabling “clean energy transitions”, financial
and structural barriers to renewable energy
adoption, the significance of green innovation
and technological progress, the influence of
policy frameworks and global governance
mechanisms, and the implications for sustainable
and inclusive growth. This thematic approach
facilitates a critical and integrative understanding
of the opportunities and constraints that shape the
evolving landscape of green investment. By
synthesizing a diverse range of scholarly and
institutional insights, the study constructs a
comprehensive narrative that highlights both the
enablers and obstacles involved in leveraging
green investment for long-term sustainability and
inclusive economic transformation.

Green Investment

Clean Energy
Transition

Innovation

Barriers

Inclusive & Sustainable
Growth

Figure 1: Conceptual Framework Linking Green Investment and Clean Energy Transition to Inclusive and Sustainable Growth.
This framework illustrates how green investment leads to a clean energy transition, with policy acting as a central link that
enables innovation and helps overcome barriers.

Source: Author’s illustration
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FINDINGS

The transition to clean energy and sustainable
investments is necessary for achieving global
environmental and economic goals. As countries
face the difficulties of climate change and
sustainable development, research highlights the
importance of green energy adoption, investment,
and innovation. The following findings
summarize key insights from the literature on
clean energy, green investment, and the barriers
and opportunities in fostering inclusive green
growth.

e C(Clean energy investment is a vital
enabler of multiple “Sustainable Development
Goals” (SDGs), particularly those related to
poverty  reduction, health, environmental
sustainability, and economic growth.

e  The combination of renewable energy
expansion and efficiency improvements remains
underexplored in existing literature despite its

potential  for significant economic and
environmental gains.
e Green investments are increasingly

prioritized globally but are accompanied by high
investment risk due to regulatory uncertainty,
technological unpredictability, and market
volatility.

° Financial and infrastructural barriers,
including high capital costs and bureaucratic
inefficiencies, continue to impede the large-scale
deployment of renewable energy technologies
(RETs), particularly in developing nations.

e  Fossil fuel subsidies distort market
competition and limit the economic feasibility of
renewable energy, undermining policy efforts
aimed at decarbonization.

e  Green innovation, such as clean energy
technologies and alternative fuels, is central to
facilitating the transition to a low-carbon
economy while enhancing industrial efficiency
and economic resilience.

Global policy initiatives, including the Paris
Climate Agreement, provide a framework for
coordinated action, but implementation lags due
to a lack of robust enforcement mechanisms and
fragmented national policies.

DISCUSSION

This study reaffirms the pivotal role of green
investment in accelerating the clean energy
transition, while also highlighting challenges that
continue to impede its widespread adoption.

Similar to findings by Heine et al. (2019) and
Eyraud et al. (2013), this paper supports the
argument that green finance is essential to
achieving climate goals, yet investment levels
remain insufficient to meet targets set by
frameworks like the Paris Agreement and the
SDGs (IRENA, 2020; IEA, 2021a). While there
has been a significant increase in global green
investment, the implementation gap persists,
particularly in developing economies. This is
consistent with Sharif et al. (2020) and Zhang et
al. (2022), who identify regulatory uncertainty,
market volatility, and institutional weakness as
key barriers. The concentration of clean energy
projects in capital-rich regions, as observed by
Cai et al. (2018) and Ivanovski et al. (2021),
further highlights disparities in global investment
flows. The results also align with Khan et al.
(2020) and Mohsin et al. (2021), who argue that
technological innovation, while critical, is often
hindered by high R&D costs and inadequate
infrastructure. These limitations restrict the
diffusion of clean technologies and slow the
transition to low-carbon economies, particularly
in regions with limited technical capacity. This
study adds to the literature by emphasizing the
importance of inclusive financial instruments,
such as green bonds (Heine et al., 2019; Khan,
2019), and calls for stronger policy frameworks
to reduce investment risk. While previous
research acknowledges the potential of green
financial tools, their adoption remains uneven
across regions, especially in emerging markets
(Nasir et al., 2022).

Furthermore, consistent with Sachs et al.
(2019) and Zhou et al. (2020), the study
underscores the need for coordinated stakeholder
engagement, including collaboration among
governments, investors, and technology
developers. Without such coordination, policy
fragmentation will continue to limit the
effectiveness of clean energy strategies. In
essence, while this study affirms global
momentum toward green investment, it also
stresses that realizing its full potential requires
targeted, inclusive policy interventions, stronger
governance, and localized investment strategies.
This conceptual contribution builds upon earlier
work by providing a more integrated
understanding of how financial, technological,
and policy dimensions must align to foster
inclusive and sustainable economic growth.

23



Tomar, Lokesh; Seth, Salil

CONCLUSION AND FUTURE RESEARCH
This paper explored the evolving relationship
between “green investment” and “clean energy”
within the context of sustainable development.
The findings underscore that while global
momentum for renewable energy is increasing,
significant barriers remain, ranging from
financial constraints and regulatory uncertainty to
technological and infrastructural limitations.
Green innovation and finance mechanisms, such
as green bonds, offer promising avenues to
accelerate clean energy adoption, yet their reach
and effectiveness vary across regions. The study
affirms that green investment is not merely an
environmental strategy but a key enabler of
inclusive economic growth. Theoretical insights
from ecological and inclusive economics provide
a useful lens to understand the complex interplay
between sustainability goals, policy frameworks,
and market behavior. However, gaps persist in the
integration of clean energy strategies, particularly
in emerging economies. There is a pressing need
for coordinated policy action, stakeholder
engagement, and financial innovation to
overcome these challenges. Moreover, localized
investment strategies that prioritize equity and
community impact are essential for long-term
resilience. Future research should focus on the
empirical evaluation of green investment
outcomes across diverse  socio-economic
contexts. There is also scope to explore the
effectiveness of specific policy instruments, the
role of private investors, and mechanisms for
scaling up innovation in resource-constrained
settings. Comparative analyses across advanced
and emerging economies may yield critical
insights into context-specific pathways for
achieving a fair and inclusive energy transition.

REFERENCES

Abbas, M., Zhang, Y., Koura, Y. H., Su, Y., & Igbal,
W. (2022). The Dynamics of Renewable Energy
Diffusion Considering Adoption Delay. Sustainable
Production and Consumption, 30, 387-395.

Ahmad, S. and Tahar, R. M. (2014). Selection of
Renewable Energy Sources for Sustainable
Development of Electricity Generation System
Using Analytic Hierarchy Process: A Case of
Malaysia. Renewable Energy, 63, 458-466.

Amegah, A. K. and Jaakkola, J. J. (2016). Household
Air Pollution and the Sustainable Development
Goals. Bulletin of  the World Health
Organization, 94 (3), 215.

Anser, M. K., Yousaf, Z., Zaman, K., Nassani, A. A.,
Alotaibi, S. M., Jambari, H. and Kabbani, A. (2020).
Determination of Resource Curse Hypothesis in
Mediation of Financial Development and Clean
Energy  Sources: Go-For-Green ~ Resource
Policies. Resources Policy, 66, 101640.

Apergis, N. and Payne, J. E. (2010). Renewable Energy
Consumption and Growth in Eurasia. Energy
Economics, 32 (6), 1392-1397.

Barbier, E. B. and Burgess, J. C. (2020). Sustainability
and  Development after COVID-19. World
Development, 135, 105082.

Bashir, M. F., Ma, B., Bashir, M. A., Radulescu, M.
and Shahzad, U. (2022). Investigating the Role of
Environmental Taxes and Regulations for
Renewable Energy Consumption: Evidence from
Developed Economies. Economic ~ Research-
Ekonomska Istrazivanja, 35 (1), 1262-1284.

Cai, Y., Sam, C. Y. and Chang, T. (2018). Nexus
between Clean Energy Consumption, Economic
Growth and CO2 Emissions. Journal of Cleaner
Production, 182, 1001-1011.

Carraro, C., Favero, A. and Massetti, E. (2012).
Investments and Public Finance in a Green, Low
Carbon, Economy. Energy Economics, 34, S15-S28.

Dhakouani, A., Znouda, E. and Bouden, C. (2019).
Impacts of Energy Efficiency Policies on the
Integration  of  Renewable  Energy. Energy
Policy, 133, 110922.

Dogan, E. and Inglesi-Lotz, R. (2020). The Impact of
Economic Structure to the Environmental Kuznets
Curve (EKC) Hypothesis: Evidence from European
Countries. Environmental Science and Pollution
Research, 27, 12717-12724.

Dogan, E., Madaleno, M. and Taskin, D. (2021). Which
Households Are More Energy Vulnerable? Energy
Poverty and Financial Inclusion in Turkey. Energy
Economics, 99, 105306.

Du, X., Qiu, J., Deng, S., Du, Z., Cheng, X. and Wang,
H. (2021). Flame-Retardant and Solid-Solid Phase
Change Composites Based on Dopamine-Decorated
BP Nanosheets/Polyurethane for Efficient Solar-to-
Thermal Energy Storage. Renewable Energy, 164,
1-10.

Edwards, A. R. (2005). The Sustainability Revolution:
Portrait of a Paradigm Shift. New Society Publishers.

Eyraud, L., Clements, B. and Wane, A. (2013). Green
Investment: Trends and Determinants. Energy
Policy, 60, 852-865.

Gandia, L. M., Oroz, R., Ursua, A., Sanchis, P. and
Diéguez, P. M. (2007). Renewable Hydrogen
Production: Performance of an Alkaline Water
Electrolyzer Working Under Emulated Wind
Conditions. Energy & fuels, 21 (3), 1699-1706.

Gupta, J., Pouw, N. R. and Ros-Tonen, M. A. (2015).
Towards an Elaborated Theory of Inclusive
Development. The European Journal of

24



Manag. Stud. Econ. Syst., 10 (1/2), 15-27, Winter & Spring 2026

Development Research, 27, 541-559.

Han, Y., Tan, S., Zhu, C. and Liu, Y. (2022). Research
on the Emission Reduction Effects of Carbon
Trading Mechanism on Power Industry: Plant-Level
Evidence from China. International Journal of
Climate Change Strategies and Management, 15 (2),
212-231.

He, L., Zhang, L., Zhong, Z., Wang, D. and Wang, F.
(2019). Green Credit, Renewable Energy Investment
and Green Economy Development: Empirical
Analysis Based on 150 Listed Companies of
China. Journal of Cleaner Production, 208, 363-372.

Heine, D., Semmler, W., Mazzucato, M., Braga, J. P.,
Flaherty, M., Gevorkyan, A. and Radpour, S. (2019).
Financing Low-Carbon Transitions through Carbon
Pricing and Green bonds. Vierteljahrshefte Zur
Wirtschafisforschung, (2), 29-49.

Heo, J. Y., Yoo, S. H. and Kwak, S. J. (2011). The
Causal Relationship between Nuclear Energy
Consumption and Economic Growth in India. Energy
Sources, Part B: Economics, Planning, and Policy, 6
2), 111-117.

Huang, X., Huang, S. and Shui, A. (2021). Government
Spending and Intergenerational Income Mobility:
Evidence from China. Journal of Economic
Behavior & Organization, 191, 387-414.

Hussain, M. and Dogan, E. (2021). The Role of
Institutional Quality and Environment-Related
Technologies in Environmental Degradation for
BRICS. Journal of Cleaner Production, 304, 127059.

1li¢, B., Stojanovic, D. and Djukic, G. (2019). Green
Economy: Mobilization of International Capital for
Financing Projects of Renewable Energy
Sources. Green Finance, 1 (2), 94-109.

International Energy Agency (2021a). Net Zero by
2050 A Roadmap for the Global Energy Sector.

International Energy Agency (2021b). World Energy
Investment 2017.

Igbal, W., Tang, Y. M., Lijun, M., Chau, K. Y., Xuan,
W. and Fatima, A. (2021). Energy Policy Paradox on
Environmental Performance: The Moderating Role of
Renewable Energy Patents. Journal of Environmental
Management, 297, 113230.

IRENA (2020). Finance & Investment, International
Renewable Energy Agency.

Ivanovski, K., Hailemariam, A. and Smyth, R. (2021).
The Effect of Renewable and Non-Renewable Energy
Consumption on Economic Growth: Non-Parametric
Evidence. Journal of Cleaner Production, 286,
124956.

Jebli, M. B., Farhani, S. and Guesmi, K. (2020).
Renewable Energy, CO2 Emissions and Value
Added: Empirical Evidence from Countries with
Different Income Levels. Structural Change and
Economic Dynamics, 53, 402-410.

Jin, C., Tsai, F. S., Gu, Q. and Wu, B. (2022). Does the
Porter Hypothesis Work Well in the Emission
Trading Schema Pilot? Exploring Moderating

Effects of Institutional Settings. Research in
International Business and Finance, 62, 101732.

Kahia, M., Aissa, M. S. B. and Charfeddine, L. (2016).
Impact of Renewable and Non-Renewable Energy
Consumption on Economic Growth: New Evidence
from the MENA Net Oil Exporting Countries
(NOECs). Energy, 116, 102-115.

Karasek, J. and Pavlica, J. (2016). Green Investment
Scheme: Experience and Results in the Czech
Republic. Energy Policy, 90, 121-130.

Khan, I. and Hou, F. (2021a). The Impact of Socio-
Economic and Environmental Sustainability on CO2
Emissions: A Novel Framework for Thirty IEA
Countries. Social Indicators Research, 155 (3),
1045-1076.

Khan, S. A. R. (2019). The Nexus between Carbon
Emissions, Poverty, Economic Growth, and Logistics
Operations-Empirical Evidence from Southeast Asian
Countries. Environmental Science and Pollution
Research, 26 (13), 13210-13220.

Khan, S. A. R., Yu, Z., Belhadi, A. and Mardani, A.
(2020). Investigating the Effects of Renewable Energy
on International Trade and Environmental
Quality. Journal of Environmental Management, 272,
111089.

King, R. G. and Levine, R. (1993). Finance and
Growth: Schumpeter Might Be Right. The Quarterly
Journal of Economics, 108 (3), 717-737.

Kirikkaleli, D. and Adebayo, T. S. (2021). Do Renewable
Energy Consumption and Financial Development
Matter Environmental Sustainability? New Global
Evidence. Sustainable Development, 29 (4), 583-594.

Kousksou, T., Allouhi, A., Belattar, M., Jamil, A., El
Rhafiki, T., Arid, A. and Zeraouli, Y. (2015).
Renewable Energy Potential and National Policy
Directions for Sustainable Development in
Morocco. Renewable and  Sustainable Energy
Reviews, 47, 46-57.

Kousksou, T., Allouhi, A., Belattar, M., Jamil, A., El
Rhafiki, T., Arid, A. and Zeraouli, Y. (2015).
Renewable Energy Potential and National Policy
Directions for Sustainable Development in
Morocco. Renewable and  Sustainable Energy
Reviews, 47, 46-57.

Li, M., Yao-Ping Peng, M., Nazar, R., Ngozi Adeleye,
B., Shang, M. and Waqas, M. (2022). How Does
Energy Efficiency Mitigate Carbon Emissions
Without Reducing Economic Growth in Post
COVID-19 Era. Frontiers in Energy Research, 10,
832189.

Li, X., Du, J. and Long, H. (2019). Green Development
Behavior and Performance of Industrial Enterprises
Based on Grounded Theory Study: Evidence from
China. Sustainability, 11 (15), 4133.

Lin, B. and Moubarak, M. (2014). Renewable Energy
Consumption—Economic ~ Growth  Nexus for
China. Renewable  and  Sustainable  Energy
Reviews, 40, 111-117.

25



Tomar, Lokesh; Seth, Salil

Liu, Y., Tian, J., Zheng, W. and Yin, L. (2022). Spatial
and Temporal Distribution Characteristics of Haze
and Pollution Particles in China Based on Spatial
Statistics. Urban Climate, 41, 101031.

Liu, Z., Tang, Y. M., Chau, K. Y., Chien, F., Igbal, W.,
and Sadig, M. (2021). Incorporating Strategic
Petroleum Reserve and Welfare Losses: A Way
Forward for the Policy Development of Crude Oil
Resources in South Asia. Resources Policy, 74,
102309.

McCollum, D. L., Echeverri, L. G., Busch, S., Pachauri,
S., Parkinson, S., Rogelj, J. and Riahi, K. (2018).
Connecting the Sustainable Development Goals by
Their Energy Inter-Linkages. Environmental
Research Letters, 13 (3), 033006.

Mehmood, U. (2022). Examining the Role of Financial
Inclusion Towards CO2 Emissions: Presenting the
Role of Renewable Energy and Globalization in the
Context of EKC. Environmental Science and
Pollution Research, 29 (11), 15946-15954.

Meng, Y., Zhou, R., Dinger, H., Yiiksel, S. and Wang,
C. (2021). Analysis of Inventive Problem-Solving
Capacities for Renewable Energy Storage
Investments. Energy Reports, 7, 4779-4791.

Mngumi, F., Shaorong, S., Shair, F. and Waqas, M.
(2022). Does Green Finance Mitigate the Effects of
Climate Variability: Role of Renewable Energy
Investment and  Infrastructure. Environmental
Science and Pollution Research International, 29
(39), 59287.

Mohsin, M., Ullah, H., Igbal, N., Igbal, W. and
Taghizadeh-Hesary, F. (2021). How External Debt
Led to Economic Growth in South Asia: A Policy
Perspective Analysis from Quantile
Regression. Economic Analysis and Policy, 72, 423-
437.

Moner-Girona, M., Bender, A., Becker, W., Bddis, K.,
Szabd, S., Kararach, A. G. and Anadon, L. D. (2021).
A Multidimensional High-Resolution Assessment
Approach to Boost Decentralized Energy
Investments in Sub-Saharan Africa. Renewable and
Sustainable Energy Reviews, 148, 111282.

Nasir, M. H., Wen, J., Nassani, A. A., Haffar, M.,
Igharo, A. E., Musibau, H. O. and Wagqas, M. (2022).
Energy Security and Energy Poverty in Emerging
Economies: A Step Towards Sustainable Energy
Efficiency. Frontiers in Energy Research, 10,
834614.

Olleik, M., Auer, H. and Nasr, R. (2021). A Petroleum
Upstream Production Sharing Contract with
Investments in Renewable Energy: The Case of
Lebanon. Energy Policy, 154, 112325.

Roubini, N. and Sala-i-Martin, X. (1992). Financial
Repression and Economic Growth. Journal of
Development Economics, 39 (1), 5-30.

Saadaoui, H. (2022). The Impact of Financial
Development on Renewable Energy Development in
the MENA Region: The Role of Institutional and

Political ~ Factors. Environmental — Science and
Pollution Research, 29 (26), 39461-39472.

Sachs, J. D., Schmidt-Traub, G., Mazzucato, M.,
Messner, D., Nakicenovic, N. and Rockstrom, J.
(2019). Six Transformations to Achieve the
Sustainable Development Goals. Nature
Sustainability, 2 (9), 805-814.

Sebri, M. and Ben-Salha, O. (2014). On the Causal
Dynamics between Economic Growth, Renewable
Energy Consumption, CO2 Emissions and Trade
Openness:  Fresh  Evidence from  BRICS
Countries. Renewable and Sustainable Energy
Reviews, 39, 14-23.

Shahbaz, M., Raghutla, C., Chittedi, K. R., Jiao, Z. and
Vo, X. V. (2020). The Effect of Renewable Energy
Consumption on Economic Growth: Evidence from
the Renewable Energy Country Attractive
Index. Energy, 207, 118162.

Shahbaz, M., Solarin, S. A., Mahmood, H. and Arouri,
M. (2013). Does Financial Development Reduce
CO2 Emissions in Malaysian Economy? A Time
Series Analysis. Economic Modelling, 35, 145-152.

Sharif, A., Baris-Tuzemen, O., Uzuner, G., Ozturk, I.
and Sinha, A. (2020). Revisiting the Role of
Renewable and Non-Renewable Energy Consumption
on Turkey’s Ecological Footprint: Evidence from
Quantile ARDL Approach. Sustainable Cities and
Society, 57, 102138.

Tomar, L., Seth, S., Pathan, M. 1., Yadav, P. and
Mahato, M. K. (2024). Green Investments and
Corporate Social Responsibility: Driving Forces for
Sustainable Business Growth. ES, 20 (2), 329-337.

Wolde-Rufael, Y. (2010). Bounds Test Approach to
Cointegration and Causality between Nuclear
Energy Consumption and Economic Growth in
India. Energy Policy, 38 (1), 52-58.

World Bank. (2012). Inclusive Green Growth: The
Pathway to Sustainable Development. The World
Bank.

Xiang, H., Chau, K. Y., Igbal, W., Irfan, M. and Dagar,
V. (2022). Determinants of Social Commerce Usage
and Online Impulse Purchase: Implications for
Business and Digital Revolution. Frontiers in
Psychology, 13, 837042.

Xu, Q., Lei, Y., Ge, J. and Ma, X. (2017). Did
Investment Become Green in China? Evidence from
A Sectoral Panel Analysis from 2003 to
2012. Journal of Cleaner Production, 156, 500-506.

Yang, X. and Khan, 1. (2022). Dynamics among
Economic Growth, Urbanization, and Environmental
Sustainability in IEA Countries: The Role of Industry
Value-Added. Environmental Science and Pollution
Research, 29 (3),4116-4127.

Yoo, S. H. and Jung, K. O. (2005). Nuclear Energy
Consumption and  Economic  Growth in
Korea. Progress in Nuclear Energy, 46 (2), 101-109.

Yuping, L., Ramzan, M., Xincheng, L., Murshed, M.,
Awosusi, A. A., Bah, S. I. and Adebayo, T. S. (2021).

26



Manag. Stud. Econ. Syst., 10 (1/2), 15-27, Winter & Spring 2026

Determinants of Carbon Emissions in Argentina: The
Roles of Renewable Energy Consumption and
Globalization. Energy Reports, 7, 4747-4760.

Zadek, S. and Flynn, C. (2014). South-Originating
Green Finance: Exploring the Potential.

Zhang, L., Liu, D., Cai, G., Lyu, L., Koh, L. H. and
Wang, T. (2023). An Optimal Dispatch Model for
Virtual Power Plant That Incorporates Carbon
Trading and Green Certificate Trading. International
Journal of Electrical Power & Energy Systems, 144,
108558.

Zhang, M., Liu, X., Sun, X. and Wang, W. (2020a). The
Influence of Multiple Environmental Regulations on
Haze Pollution: Evidence from China. Atmospheric
Pollution Research, 11 (6), 170-179.

Zhang, Z., Wang, L., Zheng, W., Yin, L., Hu, R. and
Yang, B. (2022). Endoscope Image Mosaic based on
Pyramid ORB. Biomedical Signal Processing and
Control, 71, 103261.

Zhao, X., Mahendru, M., Ma, X., Rao, A. and Shang,
Y. (2022). Impacts of Environmental Regulations on
Green Economic Growth in China: New Guidelines
Regarding Renewable Energy and Energy
Efficiency. Renewable Energy, 187, 728-742.

Zhou, A. and Li, J. (2019). Heterogeneous Role of
Renewable Energy Consumption in Economic
Growth and Emissions Reduction: Evidence from a
Panel Quantile Regression. Environmental Science
and Pollution Research, 26, 22575-22595.

Zhou, X., Tang, X. and Zhang, R. (2020). Impact of
Green Finance on Economic Development and
Environmental Quality: A Study Based on Provincial
Panel Data from China. Environmental Science and
Pollution Research, 27, 19915-19932.

27



