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Abstract

The global agenda toward sustainable development encourages Islamic countries to balance
economic growth with environmental preservation. This study aims to analyze the impact of Islamic
finance, renewable energy, technological innovation, and environmental policies on green economic
growth in selected member countries of the Organization of Islamic Cooperation (OIC), both in the
short and long term, while considering the moderating role of institutional quality. The study
employs panel data from the 2019-2023 period and utilizes the Generalized Method of Moments
(GMM) to address potential endogeneity and bias in the dynamic model. Control variables include
inflation, foreign direct investment (FDI), gross domestic product (GDP), and population to ensure
more robust results. Empirical findings indicate that Islamic finance, renewable energy, and
technological innovation have a positive and significant effect on green economic growth, while the
impact of environmental policies depends on the level of institutional quality. Furthermore,
institutional quality is found to have a positive moderating effect, strengthening the relationship
between Islamic finance and green economic growth. These findings underscore the importance of
strong institutions in enhancing the effectiveness of financial and green technology policies. This
study contributes to the development of the sustainable Islamic finance literature by offering policy
implications for OIC countries to strengthen institutional frameworks, promote renewable energy
innovation, and integrate financial instruments in achieving sustainable development goals.

Keywords Green Economic Growth, Islamic Finance, Renewable Energy, Technological
Innovation, Environmental Policy, Institutional Quality, Sustainable development goals, OIC
Countries.

1. Introduction

The rapid global economic growth observed over the past several decades has often been
achieved at a substantial environmental cost. The extensive development model, which relies
heavily on large-scale industrialization and the use of fossil fuels, has led to a surge in
greenhouse gas emissions and significant ecological degradation, thereby creating a trade-off
between short-term economic gains and long-term environmental damage (Faizi et al., 2025;
Zhou et al., 2022). Among the policy responses to this dilemma, the concept of green economic
growth has emerged—a development model that aims to reduce carbon intensity and enhance
resource efficiency through the adoption of renewable energy, technological innovation, and
stringent environmental regulations. The statement concerning emission trends and the
necessity of an energy transition is reinforced by a report from the Organization of Islamic
Cooperation (OIC), which highlights a significant increase in greenhouse gas (GHG) emissions
among its member countries over the past decade, underscoring the urgency of mitigation and
adaptation actions within the OIC region (SESRIC, 2021).

© The Author(s) 2026

X.V.Voand T. N. T. Phan (eds.), Proceedings of the International Conference on Sustainable Economics and
Finance in the Digital Business Transtformation (INCOSEF 2025, Advances in Economics, Business and
Management Research 380,

https://doi.org/10.2991/978-94-6239-624-1_7


http://orcid.org/0009-0002-5702-5084
http://orcid.org/0009-0009-8284-5421
http://orcid.org/0009-0006-1170-9607
mailto:muh_ginanjar@uinpalopo.ac.id
https://doi.org/10.2991/978-94-6239-624-1_7
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6239-624-1_7&domain=pdf

Holistic Model of Green Economic Growth for Sustainable ... 79

This phenomenon is highly relevant to the member states of the Organization of Islamic
Cooperation (OIC), which exhibit considerable diversity in their economic structures and
natural resources. While some countries are rich in fossil energy resources, others possess
substantial potential for renewable energy development. Although the OIC countries have
experienced a generally positive economic growth trend, the average growth rate declined from
5.5% in 2022 to 3.3% in 2023, but is projected to rise again to 4.2% in 2025 (SESRIC, 2024).
On the other hand, this economic expansion has been accompanied by a surge in carbon
emissions, reaching 5,532 million tons—or approximately 14.6% of total global emissions—
in 2023 (SESRIC, 2024). This situation underscores that economic growth in OIC member
states continues to face challenges in balancing economic expansion with environmental
sustainability, thereby necessitating green policies, technological innovation, and strong
institutional governance to support the transition toward green economic growth.

Although environmental change has occurred for centuries, its pace and intensity have
accelerated dramatically in recent decades. Scientific evidence indicates that anthropogenic
activities—particularly in industrial production, agriculture, and transportation—are the
primary drivers of global environmental change. The impacts are severe, encompassing
disruptions in food and water availability, declines in public health, and heightened risks of
ecological disasters. Collectively, the member states of the Organization of Islamic
Cooperation (OIC) are considered highly vulnerable to these environmental changes,
especially low-income and least-developed countries that possess limited mitigation and
adaptation capacities but face intense environmental degradation pressures (SESRIC, 2023).
This situation underscores the importance of strengthening inclusive, innovation-driven green
economic policies supported by sound institutional governance..

Islamic finance has emerged as a potentially powerful financing instrument to support
low-carbon investments in OIC countries. Previous literature and systematic reviews highlight
growing attention to sukuk financing and other Islamic financial instruments directed toward
sustainability objectives; however, their adoption and economic impacts remain at an early and
heterogeneous stage across countries. Recent empirical evidence also shows increasing
sustainable sukuk market activities in the Gulf and Asian regions, indicating a promising
capacity for capital mobilization toward renewable energy and green infrastructure projects.
Nevertheless, the effectiveness of these financial flows in promoting green growth still requires
quantitative validation (Alam et al., 2023). Furthermore, renewable energy and green
technological innovation are two key drivers of the transition toward green growth. Several
studies demonstrate that the expansion of renewable capacity and the diffusion of clean
technologies contribute to reducing carbon intensity and improving the quality of growth, with
varying short- and long-term effects depending on national economic structures and policy
frameworks. However, the heterogeneous results across countries suggest that the adoption of
renewable technologies and investments does not automatically translate into green growth
unless supported by strong policy incentives and a robust innovation ecosystem (Daga et al.,
2024).

Green economic growth in OIC member countries is highly dependent on the
effectiveness of Islamic financial instruments in supporting inclusive and ethical green
financing. Islamic finance—particularly through sukuk instruments—has the potential to
channel capital flows toward sustainable projects such as renewable energy, energy efficiency,
and green infrastructure, in alignment with the principles of maqasid al-shariah (Sun et al.,
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2025). However, the effectiveness of Sharia-based green financing is strongly influenced by
the quality of governance and the capacity of national institutions. A World Bank study
emphasizes that the regulatory ecosystem, transparency, and accountability determine the
success of green finance implementation in developing countries, including the sustainable
sukuk markets within the OIC region (World Bank, 2025). Therefore, strong institutions serve
not only as regulators but also as catalysts that reinforce investor confidence and ensure that
funds are directed toward projects genuinely supporting green economic growth.

Furthermore, renewable energy serves as a central pillar in the transition toward a low-
carbon economy in OIC countries, which remain heavily dependent on fossil fuels. Empirical
studies show that increasing renewable energy capacity significantly reduces carbon intensity
in OIC countries, though the impact is greater when energy policies are supported by
institutions characterized by effective governance and a strong rule of law (Faizi et al., 2025).
This finding aligns with Ali et al. (2023) who assert that green technological innovation and
renewable energy development yield optimal economic and environmental benefits only under
stable and corruption-free institutional systems. In other words, the energy transition in OIC
countries cannot rely solely on expanding green generation capacity; it must also be
accompanied by institutional quality enhancement to ensure that renewable energy investments
generate sustainable economic multiplier effects.

Technological innovation plays a pivotal role in driving green economic growth, as it
enables more efficient and low-carbon production through the adoption of clean technologies
and improved production processes. Studies conducted in China have found that green
technological innovation significantly enhances the sustainability of the green economy by
improving resource efficiency and reducing pollution; however, its effectiveness depends on
adequate institutional conditions and levels of digitalization (Wang et al., 2024). For instance,
research by Liu & Imran (2024) demonstrates that the development of the digital economy and
technological innovation substantially promote the quality of green economic growth within
the framework of globalization, providing evidence that technology and innovation are crucial
drivers of the green transition. Nonetheless, the adoption of technological innovation alone
does not automatically yield optimal green economic growth; research indicates that the
regulatory context, research and development (R&D) capacity, and institutional quality are key
determinants of tangible transformation (Apanasovich & Apanasovich, 2025).

Environmental policies and green regulations also make an equally important
contribution to supporting the transition toward a green economy, as they create an institutional
framework that provides incentives and constraints for environmentally impactful economic
activities. For example, a review of the literature indicates that integrating green economic
strategies with environmental policy and technological innovation produces synergies that
accelerate cleaner and more sustainable growth (Rabbani et al., 2023). Moreover, studies show
that stringent environmental regulations can strengthen the positive effects of technological
innovation on environmental quality, particularly when institutional quality supports the
effective implementation of such policies (J. Wen et al., 2023). Therefore, green policies should
not be limited merely to emission targets or renewable energy incentives; they also require a
robust institutional framework to ensure that the interplay of policy, technology, and
investment functions optimally.
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A number of studies have examined the relationship between finance, renewable energy,
and technological innovation in the context of sustainable development; however, most have
not considered the moderating role of institutional quality and remain limited in application to
member countries of the Organization of Islamic Cooperation (OIC). Hunjra et al. (2020)
demonstrated that institutional quality strengthens the relationship between finance and
environmental quality in South Asia, yet their analysis did not include Islamic finance or green
policy dimensions. Similarly, empirical evidence indicates that institutional quality exerts a
non-linear effect on green growth, but existing models are largely confined to conventional
financial development (Antwi et al., 2024; Sheikh Ali & Lacheheb, 2023; X. Wang et al.,
2023). Furthermore, most studies continue to employ static approaches such as Ordinary Least
Squares (OLS) or panel fixed-effects models, which are vulnerable to endogeneity issues, while
the Generalized Method of Moments (GMM)-a more appropriate approach for dynamic cross-
country data-remains rarely applied in the context of Islamic finance and renewable energy
(Xaisongkham & Liu, 2024).

Accordingly, this study addresses these gaps by applying a dynamic GMM model to
investigate how institutional quality moderates the influence of Islamic finance and renewable
energy on green economic growth in OIC countries. This research holds significant scientific
relevance, as empirical evidence exploring the interplay between Islamic finance, green
development policies, and green economic growth within the diverse economic and
institutional contexts of OIC member states remains limited. In this regard, institutional quality
serves as a determining factor influencing policy effectiveness and the efficient allocation of
resources for environmentally friendly economic activities. Credible institutions can enhance
market participants’ trust, strengthen the stability of the Islamic financial system, and ensure
that green financing is directed toward productive projects that generate long-term
environmental and social benefits. Therefore, this study is crucial for enriching academic
understanding of how good governance can enhance the roles of Islamic finance and renewable
energy in accelerating the transition toward green economic growth in OIC countries, while
providing context-specific and sustainability-oriented policy recommendations.

2. Literatur Review

The theoretical foundations of green economic growth are rooted in the Endogenous
Growth Theory (EGT) and the Environmental Kuznets Curve (EKC) Theory. According to the
endogenous growth framework, technological progress, green innovation, and investment in
human capital are key drivers of sustainable economic growth that can be achieved without
compromising environmental quality (Nenavath & Mishra, 2023; Romer, 1997; Yuan &
Zhang, 2024). In this context, green economic policies are viewed as a form of technological
externality internalization, aiming to balance economic expansion with environmental
preservation (Capasso et al., 2019). Meanwhile, the Environmental Kuznets Curve (EKC)
Theory posits that, in the early stages of economic development, environmental degradation
tends to increase alongside growth; however, once a certain income threshold is reached,
countries begin to adopt environmentally friendly technologies and green policies that
subsequently reduce emissions (Grossman & Krueger, 1995). Both theories underscore that
green growth results from structural economic transformation driven by innovation,
environmental regulation, and institutional quality. Nevertheless, the implementation of green
economic growth faces significant challenges, including limited access to green financing,
institutional capacity gaps, and the slow adoption of clean technologies in developing
countries, all of which hinder the transition toward a low-carbon economy (Sarkodie et al.,
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2023; Tawiah et al., 2021). Despite these obstacles, green economic growth remains crucial, as
it not only ensures environmental sustainability but also promotes green job creation, enhances
energy efficiency, and strengthens economic resilience against global climate change (Ashfaq
et al., 2024; Capasso et al., 2019).

2.1 The Relationship Between Islamic Finance and Green Economic Growth

Islamic finance is a financial system founded upon Shariah principles, which prohibit
riba (interest), gharar (excessive uncertainty), and maisir (gambling), while emphasizing
justice, sustainability, and a direct linkage between the financial and real sectors to achieve
long-term economic stability (Nazori et al., 2024; Khalidin et al., 2024). In this regard, sukuk
has emerged as a key Islamic financial instrument based on Shariah-compliant contracts and
real assets (asset-backed securities). It serves as an alternative form of productive financing,
expands sources of long-term investment funding, deepens Islamic financial markets, and
supports sustainable economic growth by financing strategic sectors such as infrastructure,
energy, and industry in member countries of the Organisation of Islamic Cooperation (OIC)
(Liu & Lai, 2021; Naz & Gulzar, 2022).

According to financial intermediation theory, the existence of sukuk broadens the
financing base and deepens financial markets by providing long-term investment instruments
that comply with Shariah principles (Ahmad et al., 2021). This enables the financing of
productive projects such as infrastructure, energy, transportation, and industrial sectors, which
ultimately contribute to sustainable economic growth (Affandi et al., 2024; Liu & Lai, 2021;
Naz & Gulzar, 2022; Smaoui et al., 2021). In the context of a green economy, large-scale sukuk
issuance can indirectly stimulate low-carbon economic activities by funding energy-efficient
projects, public transportation systems, and environmentally friendly infrastructure
development. Various empirical studies conducted in OIC member countries have shown that
both sovereign and corporate sukuk contribute positively to economic growth through
increased fixed capital formation, enhanced public-sector productivity, and infrastructure
development financing (F. H. M. Liu & Lai, 2021; Naz & Gulzar, 2022).

However, the impact of sukuk on green economic growth in OIC countries is
heterogeneous and highly dependent on institutional quality, financial market structure,
and the type of sukuk issued-whether sovereign or corporate. A study by Yuliani et al.
(2022) found that sukuk exerts a more significant positive effect on economic growth in
countries with strong governance, high transparency, and effective regulatory frameworks.
This finding aligns with the results of Hunjra et al. (2020) who emphasized that
institutional quality—particularly rule of law and regulatory quality—plays a crucial role
in strengthening the relationship between sukuk market development and economic
growth Based on the aforementioned literature, this study proposes the following
hypothesis:

HI1. Islamic finance has a significant influence on green economic growth.

2.2 The Relationship Between Renewable Energy and Green Economic Growth

International literature consistently highlights the complex yet promising relationship between
renewable energy (RE) and green economic growth, where the transition to clean energy
sources serves as a critical catalyst for sustainable development and economic stimulus.
Numerous previous studies broadly support the view that renewable energy is a key driver of
green economic growth, although the mechanisms vary across countries and economic groups.
For instance Ashfaq et al. (2024), using a Dynamic ARDL simulation for G-20 countries, found
that green economic growth and economic globalization exhibit a significant long-term co-
integration relationship with increased renewable energy consumption. Supporting this finding,
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Sebri & Ben-Salha (2014) analyzed BRICS countries and identified a bidirectional Granger
causality between renewable energy consumption and economic growth, indicating that
investment in renewable energy not only responds to growth but also acts as a catalyst for
further economic expansion. Furthermore, research by Gozgor et al., (2020) on OECD
countries demonstrates that economic globalization positively enhances renewable energy
consumption, providing a crucial mechanism to promote clean energy adoption and mitigate
the adverse effects of climate change.

In summary, the literature underscores the active and strategic role of renewable energy in
stimulating sustainable economic growth while simultaneously advancing global sustainability
objectives. Based on these prior studies, this research proposes the following hypothesis:

H2. Renewable energy has a significant effect on green economic growth
2.3 The Relationship Between Technological Innovation and Green Economic Growth

The Environmental Kuznets Curve (EKC) theory explains that, in the early stages of
development, carbon emissions increase with industrialization. However, after reaching a
certain income level, technological innovation and environmental regulations are capable of
reducing emissions while fostering sustainable growth (Kili¢ & Balan, 2018; Zhu & Liu, 2024).
Empirically, numerous studies have shown that technological innovation plays a significant
role in reducing CO: emissions and enhancing green economic growth. For example, research
has revealed an inverted-U relationship between technological innovation outputs and CO:
emissions. In the early stages, high innovation may be associated with carbon-intensive
industrial activities; however, after the widespread adoption of green technologies, emissions
tend to decrease (L. Li et al., 2020; X. Zhang et al., 2023).

More broadly, recent empirical findings emphasize that technological innovation not
only contributes to climate change mitigation but also drives structural economic
transformation, strengthens the competitiveness of green industries, and fosters inclusive
growth that aligns with sustainable development principles (M. Ahmad et al., 2022; R. Feng &
Qu, 2023; Fernandes et al., 2021; S. A. Khan et al., 2025; Y. Liu et al., 2024). Thus, the EKC
theory and the dynamics of green innovation provide an important framework for
understanding how developing countries can achieve a balance between economic growth,
innovation, and environmental sustainability. Based on previous empirical findings, this study
proposes the following hypothesis:

H3: Technological innovation influences green economic growth.
2.4 The Relationship Between Environmental Policy and Green Economic Growth

Effective environmental policies are considered key drivers of the transition toward green
economic growth through two main theoretical pathways. First, the Porter Hypothesis
framework suggests that well-designed environmental regulations can stimulate technological
innovation and efficiency, ultimately enhancing productivity and competitiveness, rather than
merely imposing compliance costs (Ambec et al., 2013). Second, macro-level policy models
such as the environmental policy stringency index and green growth theory argue that strict yet
credible policies influence the allocation of resources toward low-carbon green investments,
promote green innovation, and reduce negative externalities, thereby supporting green and
sustainable economic growth. Cross-country studies and indicators, such as those compiled by
the Organisation for Economic Co-operation and Development (OECD), emphasize the
importance of policy stringency and credibility in achieving better outcomes (OECD, 2021).
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A range of empirical findings from cross-country and sectoral studies provide mixed
evidence but generally support the notion that environmental policies can promote green
growth if designed and implemented effectively. Tawiah et al. (2021) found that
macroeconomic factors and policies play a significant role in determining green growth in
OECD countries, although differences in development levels and trade openness affect the
direction of their impact. Other research indicates that overly lenient environmental regulations
tend to fail in fostering innovation, while excessively stringent regulations, when not
accompanied by supporting instruments such as research and development (R&D) incentives,
carbon market mechanisms, or green financing facilities, can suppress economic output in the
early stages. However, in the long term, policies designed with integrated support instruments
have been shown to generate innovation and efficiency benefits, reflecting a non-linear
relationship between policy stringency and green economic growth (Dzwigol et al., 2023; J.
Zhang et al., 2020; X. Zhao et al., 2022). Analyses measuring green productivity and sectoral
output also reveal that credible policies, backed by financial and institutional support, enhance
green growth through leaps in innovation and shifts in investment patterns (Lena et al., 2022;
Mahmood et al., 2022). Based on these previous findings, the following hypothesis can be
formulated:

H4. Environmental policy influences green economic growth.

2.5 The Moderating Role of Institutional Quality in Islamic Finance on Green Economic
Growth

The development of sukuk has garnered significant attention in the Islamic finance
literature due to its potential as a financing instrument aligned with Sharia principles. Sukuk
not only represents an asset-backed, interest-free source of capital but also serves as a strategic
funding mechanism for sustainable projects such as renewable energy, energy efficiency, and
natural resource management. Research by Butt et al. (2023) highlights the positive role of
Islamic finance in promoting economic growth through productive investment mechanisms.
Other empirical studies, particularly in Indonesia, a member of the Organization of Islamic
Cooperation (OIC), have shown that the issuance of green sukuk has a positive impact on
economic growth, social development, and financial performance (Ali et al., 2024). However,
the effectiveness of sukuk in contributing to green economic growth is highly contingent upon
the institutional environment in which it is implemented.

Institutional quality acts as a critical determinant that can either amplify or diminish the
impact of Islamic finance on green economic development. In institutional economics
literature, dimensions such as the rule of law, control of corruption, and regulatory quality have
been shown to significantly influence the effectiveness of financial systems. A study by Hunjra
et al. (2020) demonstrated that high institutional quality strengthens the relationship between
financial development and environmental sustainability in South Asia, whereas weak
institutions hinder financing from achieving green objectives, potentially exacerbating
environmental conditions. In the context of Islamic finance, research by Igyo (2025) suggests
that the contribution of Islamic finance to economic growth in Global South countries
significantly increases when institutional quality is above a certain threshold. These findings
reinforce the argument that institutional quality plays a moderating role in determining how
effectively Islamic financial instruments can promote sustainable economic growth. Based on
the previous literature, this study proposes the following hypothesis:

HS. Institutional quality strengthens the impact of Islamic finance on green economic growth.



Holistic Model of Green Economic Growth for Sustainable ...

2.6 The Moderating Role of Institutional Quality in Renewable Energy on Green
Economic Growth

In the context of green economic development, the utilization of renewable energy has
been shown to contribute positively to economic growth; however, its effectiveness largely
depends on the strength and quality of a country’s institutions. Studies examining China’s
context indicate that increased renewable energy consumption, when coupled with higher
institutional quality, significantly accelerates economic growth while reducing the ecological
footprint of the economy (Makhdum et al., 2022). Furthermore, a panel analysis of 72 countries
by Chen et al. (2024) confirms that green innovation can only significantly reduce energy
intensity if the country surpasses a certain institutional quality threshold, highlighting that
institutions serve as a prerequisite for the effectiveness of green technologies.

Strong institutions, characterized by effective law enforcement, transparent regulations,
and control of corruption, create a conducive environment for green energy investment. High
institutional quality strengthens the positive impact of renewable energy on economic growth
and carbon emission reduction by improving market efficiency and reducing policy risks
(Makhdum et al., 2022). Moreover, robust institutions enhance investor confidence and
improve governance in green energy projects, accelerating the clean energy transition. A cross-
country study by Xu et al. (2023) in Renewable Energy emphasizes that institutional
improvements amplify the contribution of renewable energy to green economic growth through
regulatory stability and investment incentives.

Other empirical findings also indicate that institutional quality serves as a significant
moderating variable in the relationship between energy consumption and carbon emissions,
where stronger institutions amplify the emission-reducing effects of clean energy (A. A. Khan
et al., 2022). Therefore, strategies for transitioning to a green economy should not only focus
on expanding renewable energy capacity but also include institutional reforms that emphasize
good governance and policy stability. This aligns with Xia et al. (2023) who found that without
adequate institutional support, the potential of renewable energy investments cannot be fully
leveraged to sustainably support green economic growth. Based on these insights, this study
proposes the following hypothesis:

H6. Institutional quality strengthens the impact of renewable energy on green economic
growth.

3. Data and Methodology
3.1 Data Sources

This study utilizes annual panel data from 2014 to 2023, covering 17 selected countries
that are members of the Organization of Islamic Cooperation (OIC). The data are sourced from
the Worldwide Governance Indicators (WGI), the International Islamic Financial Market
(IIFM), and the World Development Indicators (WDI). The list of selected OIC countries is
presented in Table 1.

Table 1. List of Selected OIC Countries

N

0 Country No Country
1 Bahrain 10 Nigeria

2 Bangladesh 11 Oman

3 Brunei Darussalam 12 Pakistan

4 Indonesia 13 Qatar

5 Iran 14 Saudi Arabia
6 Jordan 15 Sudan
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7  Kuwait 16 Turki
8 Malaysia 17 United Arab
9  Morocco Emirates

Source: Authors, 2025
3.2 Variables and Measurement

The green economic growth (GEG) variable in this study represents economic growth
that simultaneously considers environmental, social, and economic sustainability. GEG is
measured using Adjusted Net Saving (ANS), which includes Net National Savings, Education
Expenditure, Energy Depletion, Mineral Depletion, Net Forest Depletion, and Carbon Dioxide
Damage, based on data from the World Development Indicators (WDI). This indicator reflects
a country’s capacity to maintain intergenerational welfare by accounting for natural resource
depletion and carbon emission impacts. Studies by Lange et al. (2018) and Arzova & Sahin,
(2024) confirm that ANS is a comprehensive measure of sustainable development, effectively
capturing the balance between economic growth and environmental conservation.

The Islamic Finance (Sukuk) variable is measured using the outstanding value of sukuk
as a percentage of GDP, sourced from the International Islamic Financial Market (IIFM).
According to Maulayati & Iswati, (2023), sukuk play a critical role in financing green projects
and sustainable infrastructure in OIC member countries, making them a strategic Sharia-
compliant financial instrument for promoting green growth.

The renewable energy (RE) variable is measured by renewable energy consumption (%
of total final energy consumption) based on data from the WDI, reflecting the contribution of
green energy to a country’s total energy consumption. Sadorsky, (2009) demonstrates that
renewable energy consumption serves as a key catalyst for green economic growth in
developing countries. Meanwhile, technological innovation (TI) is measured by high-
technology exports, which indicate a country’s innovative capacity and technological
capability (Mawardi et al., 2024). The environmental policy (EP) variable uses the CPIA Policy
and Institutions for Environmental Sustainability Rating from the WDI, which assesses the
effectiveness of policies in maintaining environmental sustainability. According to Liu et al.
(2022) dan Wen et al. (2025) strong environmental policies promote green innovation and
resource efficiency, thereby reinforcing green growth. IInstitutional quality is measured across
six dimensions sourced from the WGI: Control of Corruption, Government Effectiveness,
Political Stability, Regulatory Quality, Rule of Law, and Voice and Accountability (Handoyo,
2023; Trivi¢, 2023). In this study, institutional quality functions as a moderating variable,
strengthening or weakening the relationships between Islamic finance, renewable energy,
technological innovation, and environmental policy on green economic growth. The control
variables include inflation, FDI, GDP per capita, and population, all sourced from the WDI, as
used by Sadiq et al. (2023), Vyrostkova et al. (2024) dan Yang & Shafiq, (2020) to account for
macroeconomic dynamics in the analysis of green economic growth. The variables and their
measurements used in this study are summarized in Table 2.

Table 2. Variables and Measurement

Variable Indicator Measurement Data
Source
Green Net National Savings, Education
. Expenditure, Energy Depletion, Adjusted Net Saving
Economic . . WDI
Growth (GEG) Mlnerql Depletion, Net F orest (Current USS$)
Depletion, Carbon Dioxide Damage.
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Outstanding sukuk value

(Sukuk) - (% of GDP) 1IFM
Renewable . % of total final energy
Energy (RE) Renewable Energy Consumption consumption WDI
. High-technology exports
Technol.oglcal - (% of manufactured WDI
Innovation (TI)
exports)
CPIA policy and
Environmental institutions for
Policy (EP) - environmental WDI
y sustainability rating
(1=low to 6=high)
Control of Corruption (CC),
Government Effectiveness (GE),
Institutional Political Stability and Absence of Institutional Quality WGI
Quality (1Q) Violence (PS), Regulatory Quality Index
(RQ), Rule of Law (RL), and Voice
and Accountability (VA).
Inflation (INF) - Annual inflation rate (%) | WDI
Foreign Direct Foreign direct investment,
Investment - net inflows (% terhadap WDI
(FDI) PDB)
GDP per capita (constant
GDP (GDP) - 2015 US$) WDI
Population .
(POP) - Population, Total WDI

Source: Authors, (2025)

3.3 Research Methodology

This study employs a quantitative approach using the Generalized Method of Moments
(GMM). The choice of this method is based on the characteristics of the dynamic panel data
from selected Organization of Islamic Cooperation (OIC) countries for the period 2014-2023.
The GMM approach is appropriate for addressing issues such as endogeneity, autocorrelation,
and heteroskedasticity, which frequently arise in dynamic panel models (Arellano and Bond,
1991). Furthermore, the estimation is conducted using the system dynamic panel GMM to
obtain results that are more robust against simultaneity bias and unobserved individual effects.
The estimation model is formulated as the following dynamic panel equation:

GEG;j

BO+B1GEGj,t-11+P21F;+B3REi+p4TLi+BSEP;+y 1 INF;+y2FDIi+y3GDPi+y4POP;+eit

Keterangan:

GE G= Green Economic Growth negara i pada tahun ¢

IF;;= Islamic Finance

RE;;= Renewable Energy

T1;;= Technological Innovation

E P;;= Environmental Policy

INF;;, FDI;, GDPy, POP;;= Control Variable

£j4= €ITOT term
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In addition, this study applies Moderating Regression Analysis (MRA) to examine the
role of Institutional Quality (IQ) in strengthening the relationship between Islamic Finance,
Renewable Energy, Technological Innovation, and Green Economic Growth (GEG).
Following Sharma et al. (1981) dan Zedeck (1971), the moderation model is tested through
the interaction between independent variables and the moderator variable, using the basic
equation:

GEG =a+ B X+ [,1Q + [3(X XIQ) + ¢
Where X represents Islamic Finance or Renewable Energy.

If the interaction coefficient (j3;) is significant, Institutional Quality acts as a moderator,
either as a pure moderator or a quasi-moderator, depending on the significance of .. The
moderation effect reflects the extent to which institutional quality can amplify or attenuate the
impact of Islamic finance and renewable energy on green economic growth in developing OIC
member countries.

4. Empirical Results and Discussion
4.1 Descriptive Analysis
4.1.1 GMM Estimation and Model Criteria

This study employs two tests to examine both short-term and long-term effects. The one-
step system GMM estimation was used because the model passed both the Sargan test and the
Arellano-Bond test. This indicates that there are no issues regarding instrument validity, and
the estimation is consistent with no evidence of autocorrelation in this study. The following
section presents the results of the model estimation criteria. The results of the one-step system
GMM estimation are presented in Table 3.

Table 3. One-Step System GMM Estimation Results

Variable Coefficient Std. Error Z Prob.
LnGEG L1 4907602 .0185822 26.41 0.000
LnlF 4234149 .0229772 18.43 0.000
RE 0244794 .0020953 11.68 0.000
TI .0569574 .0094868 6.00 0.000
EP .0389315 .0087518 4.45 0.000
1Q 6835695 2059165 332 0.001
INF -.0703354 .0059517 -11.82 0.000
FDI 0584356 .0065786 8.88 0.000
LnGDP 3207624 0214571 14.95 0.000
LnPOP -.0169751 0345448 -0.49 0.623
_cons -6.887468 .520585 -13.23 0.000
Wald chi2(8) 31485.00
Prob>Chi2 0.0000

Source: Author’s calculations
The results of the Sargan test for instrument validity are reported in Table 4.

Table 4. Sargan Test Results

Chi2 Value P- Value

31.5097 0.9027
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Source: Author’s calculations
The results of the Arellano-Bond test for autocorrelation are shown in Table 5.

Table 5. Arellano-Bond Test Results

Statistic Value P- Value

Arellano-Bond Test
-2.9205 (1) 0.0035
-0.12199 (2) 0.9029

Source: Author’s calculations

4.1.2 Short-Term and Long-Term Effects of One-Step Sys-GMM Estimation and the
Moderating Effect of Institutional Quality.

The results (Table 6) indicate that the lagged green economic growth variable has a
positive and significant effect on green economic growth in Organization of Islamic
Cooperation (OIC) member countries, suggesting the presence of a persistence effect in
sustainable development dynamics. This finding is consistent with Du et al. (2021) who
emphasize that past green economic performance plays a crucial role in driving subsequent
green growth. The effect reflects the path dependence nature of green economies, whereby past
successes in sustainable investment and policy strengthen the economy’s capacity to grow in a
green manner in the future (Wang et al., 2020). Consequently, these results underscore the
importance of policy continuity, institutional stability, and long-term support for green
investment as key factors in maintaining the momentum of green economic growth in OIC
countries.

The short-term estimation results in Table 6 show that Islamic finance, renewable energy,
technological innovation, environmental policy, and institutional quality have positive and
significant effects on green economic growth in OIC countries. This indicates that Sharia-
compliant financing and sound governance play essential roles in reinforcing the economic
transition toward sustainability. In contrast, inflation has a negative and significant impact,
suggesting that price instability can hinder green investment. Foreign Direct Investment (FDI)
and GDP exert positive effects on green growth, whereas population does not have a significant
short-term impact.

In the long term (Table 6), all main variables exhibit stronger and more stable effects.
Islamic finance becomes an increasingly dominant factor, reflecting its role in supporting long-
term green investment. Renewable energy, technological innovation, and environmental policy
also show amplified effects, indicating that the outcomes of clean energy transitions and the
implementation of environmentally friendly technologies require time to generate tangible
impacts on the economy. Institutional quality remains a key element in ensuring the
effectiveness of green policies. Furthermore, inflation, as a control variable, has a negative
effect, while other control variables, namely FDI and GDP, continue to support green economic
growth. Population, as a control variable, remains insignificant, suggesting that demographic
factors have not yet become a primary driver of green economic growth in OIC countries.

Moreover, the analysis results indicate that institutional quality plays an important
moderating role in the relationship between Islamic finance and green economic growth in OIC
countries. This finding suggests that the better the governance and institutional effectiveness,
the stronger the impact of Islamic finance in promoting sustainable green financing and
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investment. Conversely, the moderating role of institutional quality in the relationship between
renewable energy and green economic growth is not yet significant, indicating that institutional
support in the renewable energy sector still requires reinforcement through more consistent
regulation and policy implementation.

Table 6. Short-Term and Long-Term Estimation Results

Short-Term Long-Term
Variable
Coefficient P-Value Coefficient P-Value

L1. LnGEG 4907602 0.000 - -
LnlF 4234149 0.000 8314646 0.000
RE 0244794 0.000 .0480705 0.000
TI 0569574 0.000 1118478 0.000
EP .0389315 0.000 .0764503 0.000
1Q 6835695 0.001 1.342333 0.000
INF -.0703354 0.000 -.1381184 0.000
FDI 0584356 0.000 1147506 0.000
LnGDP 3207624 0.000 .6298848 0.000
LnPOP -.0169751 0.623 -.0333342 0.626
Inter LnlF IQ 1831267 0.014 - -
Inter RE_IQ -.0009991 0.944 - -
N 170 170

Source: Author’s calculations
4.2 Discussions
4.2.1 The Influence of Islamic Finance on Green Economic Growth

This study indicates that Islamic finance, represented by sukuk issuance, has a significant
effect on green economic growth in OIC countries, both in the short and long term. Consistent
with prior literature, sukuk functions as an instrument for mobilizing financing for
infrastructure and renewable energy projects, which can accelerate the green transition while
deepening the Islamic capital market. Research on sukuk development emphasizes that this
instrument not only attracts new investor bases, including those seeking Sharia-compliant and
environmentally sustainable investments, but also promotes financing for clean energy and
sustainable infrastructure projects, ultimately impacting long-term economic output (Liu &
Lai, 2021; Naz & Gulzar, 2022), Empirical studies further demonstrate that green sukuk
issuance is positively correlated with economic growth indicators and financial performance in
the countries issuing them (Ali et al., 2024). Moreover, policy reports and field practice
analyses highlight the economic mechanisms through which sukuk expand long-term financing
capacity for productive green projects, alleviate constraints posed by traditional bank financing,
and provide market signals that enhance private investment in the green sector (Aassouli et al.,
2018; Ghaemi Asl et al., 2023; Iskandar et al., 2023). Therefore, sukuk plays a crucial role in
promoting green economic growth by enabling governments and businesses to access long-
term Sharia-compliant financing for infrastructure and renewable energy projects, which have
been shown to contribute positively to long-term economic growth in OIC countries.

4.2.2 The Influence of Renewable Energy on Green Economic Growth

The results of this study indicate that renewable energy has a significant impact on green
economic growth in OIC countries, both in the short and long term. This finding is consistent
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with empirical evidence showing that increases in renewable energy consumption and capacity
enhance aggregate output by improving reliable energy availability, reducing production
constraints, and stimulating productivity and investment in the real sector. Furthermore, the
development of clean energy capacity triggers job creation, promotes economic activities in
supporting sectors of green energy, and facilitates the adoption of technologies that enhance
energy efficiency (Apergis & Payne, 2010; Marinas et al., 2018). Other findings emphasize the
effectiveness of renewable energy in supporting sustainable development and highlight that
increasing the share of renewable energy has been shown to improve green economic growth
indicators through enhanced resource-use efficiency and reduced carbon intensity, while also
positively affecting long-term GDP when supported by enabling policies and adequate
infrastructure investment (Mahjabeen et al., 2020; Rusydiana et al., 2025).

These findings underscore the need for an integrated strategy encompassing fiscal
policies and investment incentives that promote renewable energy projects, the strengthening
of power networks and electricity systems to ensure stable and efficient energy distribution,
and electricity market policies that encourage private investment and technology transfer.
Cross-country studies indicate that without a robust regulatory framework, renewable energy
investments may be hampered by resource volatility, financial constraints, and institutional
weaknesses, despite high economic potential (Feng et al., 2024; Javed et al., 2024). Moreover,
empirical evidence suggests that a combination of policies, including targeted subsidies,
provision of long-term financing mechanisms, and enhanced institutional capacity, can amplify
the positive impact of renewable energy on green economic growth. In the short term, such
policies accelerate project realization and increase aggregate demand, while in the long term
they contribute to green capital accumulation, productivity gains, and reduced carbon intensity,
collectively forming the foundation for sustainable green economic growth (Apergis & Payne,
2010; Pejovic et al., 2021). Thus, the transition to renewable energy not only serves as a climate
change mitigation strategy but also functions as a key driver of inclusive green economic
growth in OIC countries. These findings emphasize that commitment to renewable energy
development should be regarded as a strategic long-term investment capable of strengthening
energy security, enhancing economic competitiveness, and ensuring the sustainability of future
development.

4.2.3 The Influence of Technological Innovation on Green Economic Growth

Technological innovation plays a crucial role in driving green economic growth. The
results of this study indicate that technological innovation has a significant impact on green
economic growth in OIC countries, both in the short and long term. This finding aligns with
empirical evidence demonstrating that advances in green technology are vital for enhancing
resource efficiency and reducing carbon intensity without hindering economic productivity.
Popp (2012) emphasizes that technological innovation is a key driver of green growth by
systematically lowering pollution control costs and improving energy efficiency. Other
evidence suggests that sustainable innovation expands environmentally friendly production
capacity and creates synergies between economic growth and environmental sustainability
(Ahmed et al., 2022; Wang et al., 2021). Empirical research by Wang et al. (2021) shows that
increases in green patents and the adoption of clean technologies strengthen economic
performance by simultaneously reducing emissions and boosting aggregate output.
Additionally, Ahmed et al. (2022) highlight that green trade and innovation have a reciprocal
relationship with green economic growth through enhanced productivity and sustainable green
job creation.

From a policy perspective, these findings underscore the importance of strengthening
green innovation ecosystems in OIC countries through consistent institutional support and
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economic incentives. According to the OECD (2011), sustainable green economic growth can
only be achieved if innovation is supported by fiscal policy instruments, investment incentives
for clean technology, and long-term financing mechanisms that address market risks and
information asymmetries. Ahmad et al., (2024) further note that integrating Environmental,
Social, and Governance (ESG) principles into public policy enhances the effectiveness of green
technology investments on macroeconomic performance in developing countries. Moreover,
recent studies indicate that green innovation, when combined with sustainable urbanization
policies and energy reforms, can accelerate green capital accumulation and improve long-term
productivity. Research by Xing et al. (2024) finds that the adoption of green technological
innovation helps reduce regional development gaps by enhancing energy efficiency and
sustainable industrial capacity, while Zhao et al. (2025) asserts that energy restructuring based
on innovative technologies contributes to lowering carbon emissions while increasing long-
term productivity.

Overall, the findings of this study indicate that strengthening technological innovation is
a key factor in building a more efficient, sustainable, and adaptive economic foundation,
thereby promoting a stable and competitive transition toward green growth in OIC countries.

4.2.4 The Influence of Environmental Policy on Green Economic Growth

The results of this study indicate that environmental policy has a significant impact on
green economic growth in OIC countries, both in the short and long term. These findings are
consistent with empirical evidence showing that effectively implemented environmental
policies can direct resource allocation toward low-carbon economic activities, accelerate the
adoption of clean technologies, enhance overall factor productivity, and reduce emission levels
(Luo et al., 2021; Zhao et al., 2023). Other studies also demonstrate that the implementation of
stringent and consistent environmental policies—such as emission standards, environmentally
based fiscal policies, and market instruments—can stimulate structural shifts in industries
toward more sustainable economic activities. The integration of such policies with green
investments has been shown to positively contribute to improvements in green economic
growth indicators (Li & Shao, 2023; Qamruzzaman & Karim, 2024). Furthermore, empirical
analyses indicate that the effects of environmental policy are not limited to the short term
through accelerated project implementation and increased aggregate demand but also
contribute to enhanced green productive capacity and long-term GDP growth when supported
by sustainable implementation mechanisms and robust outcome evaluation frameworks
(Nguyen et al., 2024; X. Zhao et al., 2023).

From a policy perspective, these findings emphasize the importance of implementing
integrated strategies through strengthened and transparent environmental regulations, the
provision of fiscal incentives to encourage green investments, and the establishment of
consistent monitoring and enforcement mechanisms to ensure that policies generate both
economic and environmental benefits simultaneously (Nguyen et al., 2024; X. Zhao et al.,
2023). Additionally, the development of long-term financing instruments and markets for green
projects should be coupled with policies that stimulate technological innovation and
institutional capacity development to prevent financial and informational barriers from
hindering the scale of green investments (Li & Shao, 2023; Qamruzzaman & Karim, 2024).
Overall, the evidence suggests that without the implementation of consistent policies and
transparent, accountable evaluation mechanisms, the potential of environmental policies to
drive green economic growth cannot be fully realized. Therefore, OIC countries need to
prioritize enhancing policy implementation and oversight capacity.
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4.2.5 The Influence of Islamic Finance on Green Economic Growth Moderated by
Institutional Quality

This study finds that institutional quality can strengthen the impact of Islamic finance on
green economic growth. This indicates that institutional quality functions as a driving factor
that enhances the effectiveness of Islamic financial instruments, particularly green sukuk, in
channeling financing toward environmentally sustainable projects. This mechanism occurs due
to strong governance, regulatory certainty, and adequate supervisory capacity, which boost
investor confidence and reduce transaction costs. As a result, sukuk issuance can attract
substantial investment to support renewable energy and sustainable infrastructure projects
(Boukhatem, 2022; Liu & Lai, 2021).

Further, other studies support these findings by showing that countries with strong
institutions—characterized by effective capital market regulations, transparency in reporting,
and consistent law enforcement—tend to exhibit a closer relationship between Islamic finance,
sukuk market development, and improvements in green economic growth indicators. This
occurs because lower bureaucratic barriers, controlled political risk, and reduced information
asymmetry enable the more rapid, efficient, and targeted allocation of green financing (Fasiha
& Sukran, 2024; Muhammed et al., 2024; Musakwa et al., 2024; Sukran et al., 2023). From a
policy perspective, the finding that institutional quality enhances the influence of sukuk on
green economic growth underscores the importance of institutional reforms focused on
improving sustainability reporting standards, strengthening verification systems for sukuk fund
utilization, and aligning regulations between financial institutions and environmental
authorities. These measures not only enhance the credibility of sukuk but also lower the cost
of capital and encourage institutional investor participation (Liu & Lai, 2021; UNDP, 2024).
Moreover, recent research on the linkage between Islamic financial instruments and green
financing highlights that without improved regulatory capacity, a liquid secondary market, and
reliable governance practices, the potential of sukuk as a long-term financing source for
environmentally friendly projects cannot be fully realized (Boukhatem, 2022; Husain et al.,
2024). Therefore, policymakers in OIC member countries should prioritize strengthening the
institutional framework, including the establishment of green project criteria, auditing systems
for fund allocation, and fiscal incentives, to ensure that sukuk issuance serves as a key driver
of green economic growth.

4.2.6 The Influence of Renewable Energy on Green Economic Growth Moderated by
Institutional Quality

The study finds that institutional quality does not play a role in strengthening the effect
of renewable energy on green economic growth in OIC countries. This indicates that the role
of institutions in the development of the renewable energy sector is still suboptimal and
requires reinforcement through more targeted and consistent policies and regulations to support
effective implementation. In this context, weak cross-sector governance, poor coordination
among authorities, and limited regulatory and financing capacity often hinder the allocation of
green investments, even when institutional policies are relatively well-established (Huntington
& Liddle, 2022; Wang et al., 2022). Furthermore, general institutional variables such as
political stability or government effectiveness often fail to capture the role of sector-specific
energy institutions, such as transparency in subsidy mechanisms, electricity market efficiency,
or permitting certainty for renewable energy projects (Kwilinski et al., 2023; Lockwood et al.,
2017; Lyulyov et al., 2021; Omri & Ben Jabeur, 2024). This aligns with the findings of Cunial,
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(2024) and Okeke et al., (2024) who emphasize that green energy policies are effective only
when accompanied by sectoral institutional reforms focused on market incentives and
regulatory accountability. Therefore, to maximize the contribution of renewable energy to
green economic growth, OIC countries need to strengthen sectoral institutional capacity, build
transparent monitoring systems, and ensure policy continuity so that energy market
mechanisms can function efficiently and inclusively.

4.2.6.1 Robbusnest Test

The robustness test using the one-step System GMM method indicates that the model is
fairly stable and consistent across all specifications. The Islamic finance variable (InIF) has a
positive and significant effect on green economic growth (InGEG) in all models, confirming
the crucial role of Sharia-compliant financing in promoting sustainable development.
Renewable energy (RE), technological innovation (TI), environmental policy (EP), and
institutional quality (IQ) are also consistently positive and significant, demonstrating that
institutional and innovation factors contribute to enhancing green economic growth. In
contrast, inflation (INF) has a significant negative impact in the extended model, indicating
that price pressures may hinder green growth, while population (LnPOP) is not significant,
suggesting that population dynamics do not directly affect short-term green economic growth.
Overall, the robustness test reinforces the validity of the study’s main findings. The robustness
test results are presented in Table 7.

Table 7. Robustness Test

Variabel LnGEG LnGEG LnGEG LnGEG LnGEG LnGEG
0.578%**  (.600%** 0.607%** 0.578%** 0.870%***  (.867%**

LnlF

(7.32) (8.16) (8.17) (7.63) (2559)  (25.45)
RE 0.0138 0.0211%%  0.0214%  0.0180%  0.0478%%  0.0460%*
(1.76) (2.84) (2.87) (2.35) *(13.89)  *(12.14)
- 0.225%%%  .130%%  0.127%F  0.130%%  Q.121%FF  (.]20%%*
(5.76) (3.19) (3.12) (3.20) (7.01) (6.92)
Ep 0.184%F% (. 188%%%  (.189%F*  (.I81FFF  (.0428%F  0.0505%*
(4.88) (5.36) (5.39) (5.15) (2.70) (2.93)
10 1.324%%% ] 344%%% | 280%kk | 588kRE | G]GHrH
(5.19) (5.23) (5.01) (14.41)  (1431)
INF ?607220)5 ?(507251)5 0.0938%*  0.0921%*
: : *(728)  *(-7.11)
DI 0.0753 0.0500%*  0.0529%*
(1.76) (2.74) (2.87)
0.566%%*%  .556%+*
LnGDP (27.05)  (24.90)
0.0236
LnPOP (114
cons 46354 5AGSFEE 5G15%FE  5403%%%  _[380%kF  _|3.90kn
- (-5.20) (-6.48) (-6.46) (-6.19) (-28.50)  (-28.11)
Observation 170 170 170 170 170 170
s(N)

Source: Author’s calculations
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5. Conclusion and Recommendations
5.1 Summary of Key Findings

This study employs the one-step System GMM estimation on OIC countries and finds
that green economic growth exhibits a significant persistence effect, emphasizing the path
dependence nature of sustainable development. Empirically, the results show that Islamic
finance, renewable energy, technological innovation, environmental policies, and institutional
quality have a positive and significant impact on green economic growth, with larger long-term
coefficients. These findings suggest that the significant impact of green investments and
policies will be observed through a process of economic and institutional adjustment over a
certain period. Another important finding is that institutional quality significantly strengthens
the influence of Islamic finance on green growth, but does not significantly moderate the effect
of renewable energy, highlighting the urgency of strengthening institutional reforms at the
sectoral level in energy.

5.2 Implications of the Study

The findings provide clear policy directions, emphasizing the importance of integrating
institutional reforms tailored to specific sectors as the foundation for achieving resilient green
economic growth. The key implication is that efforts to enhance sustainable financing must run
parallel to strengthening governance frameworks. Practically, OIC countries need to develop
stricter standards of transparency, verification, and accountability for Islamic financial
instruments such as sukuk, in order to boost global investor confidence and optimize capital
allocation. To address the identified disconnections in the renewable energy sector, authorities
should focus on rationalizing and stabilizing sector-specific regulatory mechanisms, such as
providing long-term certainty in Power Purchase Agreements (PPAs) or incentive schemes,
rather than merely enhancing institutional quality in a general sense. In doing so, the
effectiveness of green capital and technology investments will be substantially improved,
transforming them from ad-hoc efforts into a solid foundation for long-term, sustainable
economic growth.
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