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A healthy environment is a fundamental pillar of sustainable development,
playing a decisive role in both quality of life and economic growth. In this
context, financial development can provide opportunities to enhance
environmental quality by supporting clean technologies and efficient resource
use, while simultaneously posing a threat by increasing energy consumption and
pollutant emissions. This study examines the relationship between financial
development and environmental quality, with a particular emphasis on the roles
of technology, population, and resource abundance. In this research,
environmental quality is measured using two indicators: carbon dioxide
emissions and the ecological footprint, while energy intensity is considered a
proxy for technological advancements. Data from 11 OPEC member countries,
spanning the period 1990-2018, are analyzed using the Augmented Mean Group
(AMG) method and the STIRPAT model. The findings indicate that financial
development increases carbon dioxide emissions and the ecological footprint by
coefficients of 0.106 and 0.093, respectively, thereby weakening environmental
quality. Additionally, the results show that higher energy intensity, as a proxy
for technology, reduces environmental quality, and increases in population and
resource abundance similarly exert adverse effects. Causality tests confirm a
bidirectional relationship between financial development and environmental
quality. Based on these results, investing in clean technologies and reducing
energy intensity can help improve environmental conditions in OPEC member
countries.
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Introduction

Undoubtedly, human activities (such as burning fossil fuels, deforestation, livestock farming, etc.) are
harmful to the environment due to greenhouse gas emissions (GGEs). The discussion on greenhouse gas
emissions has intensified over the past few decades due to their role in global climate change (Ritchi &
Roser, 2019). Furthermore, Nunez (2019) argues that global warming, migration, rising ocean levels,
disruptions in agricultural growth, surface water pollution, cardiovascular and respiratory disorders,
cancer, and premature death are potential consequences of greenhouse gas emissions.

One of the factors that significantly affects environmental quality is financial development. Financial
development, by influencing optimal resource allocation, accelerates productivity growth and ultimately
deepens capital in the economy. Financial market development, by attracting foreign direct investment,
reducing borrowing costs, increasing energy sector efficiency, providing broader access to the latest
efficient technologies, replacing energy-intensive technologies with environmentally aligned advanced
technologies, and enhancing government capacity to implement environmental projects, reduces the
emission of environmental pollutants (Nasir et al., 2021).

Although financial development has numerous economic benefits, it can play a critical role in both
creating and addressing environmental problems. In this regard, financial development can provide
opportunities to improve environmental quality by supporting clean technologies and resource
efficiency, while also posing a threat by increasing energy consumption and pollutant emissions. From
the above discussion, it is evident that there is a reasonable relationship between financial development
and environmental status. Experiences in developing countries show that pursuing economic and
financial development goals often brings significant ecological challenges. OPEC countries, most of
which are developing nations, possess abundant natural resources, and fossil fuels play a key role in
their production and consumption sectors.

Therefore, these countries can use oil revenues as an additional source to promote financial sector
development. If these revenues are used purposefully and aimed at raising firms’ technological levels,
they can significantly reduce pollutant emissions in these countries. Despite existing studies, there
remains limited information on modeling environmental quality, the influencing factors, and the causal
relationship between environmental quality and financial development in OPEC countries. Hence, this
study examines the relationship between environmental quality and financial development in OPEC
member countries.

Methodology

The eleven selected OPEC member countries are detailed in the table below. Model variables include
environmental quality, financial development index, population, abundance, and technology (energy
intensity). Following standard practice in previous studies, two variables—carbon dioxide emissions
and the ecological footprint index—are used as alternative (inverse) proxies for environmental quality
in these countries. The model examined in this paper is specified as a panel (composite) equation. It
analyzes OPEC member country data from 1990 to 2018 using the Augmented Mean Group (AMG)
estimator and the STIRPAT model

Results and Discussion

The findings indicate: (1) Financial development has a positive relationship with carbon dioxide
emissions and the ecological footprint index, thereby harming the environment in OPEC member
countries. In other words, increasing the depth, efficiency, and access of the financial sector worsens
environmental conditions. (2) The effect of energy intensity on environmental quality is harmful. This
means that technological advancements associated with financial development damage the environment.
(3) Population and abundance also have a positive relationship with carbon dioxide emissions and the
ecological footprint, leading to reduced environmental quality. Overall, environmental quality in OPEC
member countries declines with higher population, greater abundance of resources, advanced
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technology, and higher financial development. (4) Finally, the bidirectional causality indicates that
financial development and environmental quality mutually influence each other.

Given the negative impact of both energy intensity and financial development on environmental quality,
it is crucial to ensure that corporate financial sectors allocate more budget for financing research and
development in clean energy and invest in projects with low energy consumption and high efficiency.
Therefore, strengthening environmental regulations for firms is essential to ensure that technological
advancements do not compromise the potential benefits of financial development on environmental
quality.
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