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The aim of the study was to investigate the impact of investment in renewable
energy infrastructure, human capital development and environmental
sustainability on renewable energy consumption in the Gulf countries. In this
study, investment in renewable energy infrastructure is considered as a key
factor in sustainable economic and environmental development. The results
show that increasing investment in renewable energy infrastructure directly and
significantly increases the consumption of renewable energy. This indicates the
importance of strengthening technical infrastructure and equipment that can
increase the efficiency of renewable energy. Improving human capital, through
training and developing workforce skills, plays an important role in increasing
the consumption of renewable energy. The results show that paying attention to
environmental policies and reducing the use of fossil fuels has a positive effect
on the consumption of renewable energy. These policies include encouraging
the use of clean energy, reducing greenhouse gas emissions, and enforcing
strict environmental regulations that can increase the use of renewable energy,
and implementing supportive policies can help boost the use of renewable
energy and achieve sustainable development goals. Advanced technologies can
increase the efficiency of renewable energy and reduce production costs, while
supportive policies such as subsidies and financial incentives can expand the
use of these energies. Therefore, Gulf countries can achieve economic and
environmental sustainability by upgrading renewable energy infrastructure and
human capital and reduce their dependence on fossil fuels.
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Extended Abstract

Introduction

In recent decades, global attention to
environmental issues and climate change has
made the need to use renewable energy
sources more urgent than ever. The Persian
Gulf countries, as one of the largest
producers and consumers of fossil fuels, face
special challenges in this regard. On the one
hand, due to their high dependence on oil
revenues and on the other hand, due to the
specific climatic conditions of the region,
these countries have an urgent need to
diversify their energy sources and improve
their environmental sustainability. The
present study examines the impact of
investment in renewable energy
infrastructure, human capital development,
and  environmental  sustainability  on
renewable energy consumption in the Persian
Gulf countries during the period 2010 to
2023. The use of the panel smooth transition
method allows the complex relationship
between these factors to be assessed more
accurately. This method is particularly
applicable to economic and social analyses in
which gradual and discontinuous changes are
considered. Previous studies have shown that
investing in renewable energy infrastructure
can directly and indirectly increase the
consumption of this type of energy.

Methodology

Since the aim of the study is to analyze the
threshold effect of the ratio of investment in
renewable energy infrastructure to total
investment in infrastructure, the panel
smooth transition regression (PSTR) model,
which is a method for determining the
threshold limit, is used. For this purpose, the
studies of Gonzalez et al. (2017) and Colitas
and Harulin (2006) are followed.

Results and Conclusion

Investing in  human capital and its
infrastructure is essential for renewable
energy development to build a sustainable
future. This includes providing educational
opportunities to acquire the skills and
knowledge needed to work in the renewable
energy industry. This not only creates job
opportunities but also provides a skilled

workforce to stimulate innovation and
advancement  in renewable  energy
technologies. Investing in human capital also
has the potential to address social and
economic challenges in the region and can
increase jobs and economic growth as the
renewable energy sector grows. Focusing on
the impacts of financial development, climate
change, and renewable energy investment in
the oil-producing countries of the Persian
Gulf, this article shows that renewable
energy consumption and human capital
development can act as key factors in
reducing oil dependence and improving
environmental quality. Based on the results
of this study, the following policy
recommendations are made to enhance the
use of renewable energy and achieve
sustainable development goals in the Gulf
countries.  Accordingly, developing and
improving renewable energy infrastructure:
Governments  should invest more in
renewable energy infrastructure. This will
not only increase renewable energy
production but also help reduce dependence
on fossil fuels. Increasing education and
human capital development: Governments
should strengthen education and training
programs for a skilled workforce in
renewable energy. This will help increase
efficiency and productivity in the use of
renewable energy resources. Implementing
stricter environmental policies In order to
reduce negative environmental impacts,
stricter environmental policies should be
implemented. These policies could include
taxes on greenhouse gas emissions,
incentives for the use of renewable energy,
and environmental standards. Supporting
research and development of new
technologies: Governments should support
research and development of new
technologies in the field of renewable energy.
This can lead to improved efficiency and
reduced costs of renewable energy
production. Encouraging international
cooperation: Gulf countries can share
experiences and new technologies through
international cooperation with other countries
and international organizations, thereby
helping to improve and develop the
renewable energy sector.
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