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1. Fisher—Johansen test
2. Cointegrating Vectors
3. Maximum Eigen and Trace statistics
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Introduction:

As the energy sector transitions to renewable sources and energy policies continue
to evolve, the debate surrounding energy consumption extends beyond the
availability of natural resources and infrastructure. Many developed nations are
now focusing on the institutional and social dimensions of their economies,
seeking ways to optimize energy consumption patterns for greater sustainability.
Access to energy is essential for improving access to employment, healthcare, and
education, all of which contribute to poverty reduction. Moreover, energy
consumption is a critical factor in shaping a country’s Human Development Index
and sustainable income levels. As a result, energy efficiency and conservation,
particularly the shift towards renewable energy sources, have become top
priorities for governments worldwide. Effective governance is central to
establishing economic, social, political, institutional, health, and environmental
standards. However, given the cyclical nature of renewable energy sources and
their reliance on storage or other conservation mechanisms, many countries
struggle to invest in the necessary infrastructure. Consequently, traditional energy
production methods, particularly non-renewable ones, are often viewed as more
viable options for these nations. This situation raises questions of governance—
specifically, how to manage the production and consumption trends of both
renewable and non-renewable energy. This study aims to analyze the impact of
economic growth and various governance indicators on the consumption of
renewable and non-renewable energy in 11 selected members of the Gas
Exporting Countries Forum (GECF)—Algeria, Egypt, Iran, Qatar, Russia,
Azerbaijan, Kazakhstan, Malaysia, Norway, Peru, and the United Arab
Emirates—over the period from 1996 to 2021.
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Methodology:
To achieve research goals, following the models proposed by Mahmoud et al.
(2021) is utilized.

(1)  OIL; =f(Y;,ROL;,COCy, RQ;, GE(, PS;, VA, )
@ GAS; =f(Y;,ROL;,COC;,RQ;,GE;,PS;, VA;)
@) COAL; =f(Y;,ROL;,COC;,RQ;,GE;(,PS;, VA, )
@4  REC; =f(Y,,ROL;,COC;,RQ;,GE;,PS;,VA,;)

In the equations above, OIL, GAS, COAL, and REC represent the consumption
of oil, natural gas, coal, and renewable energy of country i in year t, measured in
exajoules. All data related to energy consumption variables are taken from BP. Y
denotes the Gross Domestic Product (GDP) per capita in constant 2017 thousand
dollars, extracted from the World Bank database. ROL, COC, RQ, GE, PS, and
VA respectively stand for Rule of Law, Control of Corruption, Regulatory
Quality, Government Effectiveness, Political Stability and Absence of Violence,
and Voice and Accountability. These are governance indicators ranging from -2.5
to +2.5, where a positive value indicates better governance in the country. The
research models are estimated using two methods: FMOLS and DOLS.

Results and Discussion:

The results reveal that economic growth significantly and positively influences
the consumption of both renewable and non-renewable energy resources.
Moreover, while regulatory quality and rule of law negatively affect renewable
energy consumption, government effectiveness positively impacts the
consumption of all energy types. Control of corruption boosts the consumption of
both renewable and non-renewable energies, except coal. Political stability also
exerts a significant negative impact on the consumption of both renewable and
non-renewable energy, except for coal. Overall, the findings indicate that
economic growth and most governance indicators have a stronger effect on non-
renewable energy consumption than on renewable energy.

Conclusion:

A strong rule of law imposes stricter constraints on the energy sector, limiting the
use of various energy resources. However, in the long term, it can benefit
economies by fostering a more regulated energy consumption landscape, which
allows for improvements in energy infrastructure and innovation, driving
advancements in energy production and consumption methods. For gas-exporting
countries, it is crucial to enhance rule of law indicators and implement policies to
control non-renewable energy use in the region. These efforts contribute to
reducing the reliance on non-renewable resources and improving environmental
conditions.

Additionally, improving regulatory quality will enhance overall energy
consumption through the scale effect in Gas Exporters Forum member countries.
However, regulatory bodies must prioritize renewable energy. By enforcing better
regulatory frameworks and stricter policies, companies responsible for
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environmental damage will be required to comply with laws more rigorously and
monitor their operations closely. This can lead to reduced environmental
degradation. Pollution taxes and other financial penalties, coupled with better
regulations, will help curb harmful activities and align production with industry
and international environmental goals.

Keywords: Governance indicators; Renewable and non-renewable energy
consumption; Economic growth; Gas-exporting countries.
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