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Energy is a fundamental pillar of production and economic growth, yet
. Middle Eastern countries' heavy reliance on fossil fuels, despite their
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renewable energy potential, has exacerbated environmental challenges and
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public health concerns. Financial development and foreign direct
investment (FDI) shape renewable energy consumption through scale and
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technical effects, where the scale effect increases energy demand and

Renewable Energy, . . A .
9y emissions. In contrast, the technical effect fosters sustainability via

Financial Development,

Middle East, Foreign technology transfer and efficiency improvements. This study employs the
Direct Investment, CS-ARDL model and panel data from 2000 to 2021 to examine the impact
Institutional Quality, CS- of financial development and FDI on renewable energy consumption in
ARDL Model selected Middle Eastern countries, revealing that early-stage financial

development and FDI lead to inefficient resource allocation and the
JEL Classification: relocation of polluting industries, reducing renewable energy adoption. In

C33,Q42, F21, 013, G20 | contrast, advanced financial growth and targeted investments enhance
sustainability.  Additionally, institutional quality and fossil fuel
consumption positively influence renewable energy use, while reliance on
traditional technologies hinders progress, highlighting the need to
strengthen financial infrastructure, attract targeted foreign investment,
improve governance, and phase out fossil fuel subsidies to facilitate a
sustainable energy transition.
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1. Introduction

Energy is one of the most crucial elements of production and plays a key role in
urbanization and economic growth. However, excessive reliance on fossil fuels has led
to severe environmental and public health challenges. The increasing carbon emissions
from fossil fuel consumption have exacerbated air pollution and climate change, making
the transition to renewable energy sources a critical policy objective. Despite having
significant potential for renewable energy, many Middle Eastern countries still struggle
with structural and financial constraints that limit their ability to adopt sustainable
energy solutions. This study examines how financial development and foreign direct
investment (FDI) influence renewable energy consumption, considering both scale and
technical effects. While the scale effect can increase overall energy demand and
emissions, the technical effect enhances efficiency and promotes cleaner energy
alternatives. Given the varying impact of these effects across different countries, a
thorough decomposition of these influences is essential for effective policymaking.

2. Research method and data

This study uses the CS-ARDL model to examine the long-term and short-term effects of
financial development and FDI on renewable energy consumption in selected Middle
Eastern countries. The panel data, covering the period from 2000 to 2021, is sourced
from international databases such as the World Bank and the IMF. The model accounts
for cross-sectional dependence and heterogeneity in slope coefficients, ensuring robust
and reliable results. The dependent variable is the share of renewable energy
consumption, while the independent variables include financial development indicators,
FDI inflows, institutional quality, fossil fuel consumption, and the capital-labor ratio.
To verify stationarity and explore long-run relationships among the variables, various
diagnostic tests—such as panel unit root and cointegration tests—are applied.

3. Analysis and discussion

The empirical findings reveal a nonlinear (U-shaped) relationship between financial
development, FDI, and renewable energy consumption. In the early stages, both
financial development and FDI negatively affect renewable energy consumption due to
inefficient resource allocation and increased industrial pollution (scale effect). However,
as financial markets mature and foreign investments shift toward advanced technologies
and green projects, the impact becomes positive (technical effect). Institutional quality
plays a pivotal role in mitigating negative externalities and supporting the transition to
renewable energy. Countries with stronger governance frameworks are better positioned
to attract sustainable investments and implement policies that promote clean energy
adoption. Furthermore, fossil fuel consumption demonstrates a complementary effect,
suggesting that rising environmental concerns and policy pressures encourage countries
to increase their reliance on renewable energy.
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4. Conclusion

This study offers empirical evidence on the dual effects of financial development and
FDI on renewable energy consumption in Middle Eastern economies. The findings
underscore the importance of policy measures that channel financial resources and
foreign investments toward sustainable energy projects. Strengthening financial
infrastructure, improving institutional quality, and gradually phasing out fossil fuel
subsidies are essential steps to promote renewable energy adoption. The study suggests
that policymakers should implement a phased approach to financial and investment
reforms, ensuring that economic growth is not achieved at the expense of environmental
sustainability. Future research could further investigate sector-specific policies and
explore the role of technological innovation in accelerating the transition to clean
energy in developing economies.
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