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Extended Abstract

Introduction

Given the dire state of global warming, it is critical to investigate the elements that influence carbon emissions
intensity and to precisely monitor progress in carbon emissions intensity growth in order to meet the aim of lowering
CO2 emissions (Ali et al., 2022). In recent years, sustainable development has become an international challenge
accompanied by a hot climate change debate and the decline of conventional energy resources. Although the concept
of sustainability integrates the social, environmental, and economic-energy dimensions, the recently released (2015)
development agenda defined the new sustainable development goals (SDGs) by emphasizing to the role of energy in
sustainability issues. The international community recognized the crucial role of energy in fulfilling sustainability
targets considering it as a separate standalone pillar (IAEAZ, 2016). In an era characterized by growing concerns
about environmental sustainability and energy security, achieving efficient and sustainable energy sources has been
at the center of global discourse. Among countless energy options, nuclear energy has attracted the attention of
policymakers, economists, and environmental experts with its potential to provide a reliable and low-carbon energy
source.

The place of nuclear energy within a sustainable development framework remains a controversial issue. The role of
nuclear energy as an option for secure, carbon-free energy and as an alternative energy source that can meet global
energy demands remains an issue under investigation. The Paris Agreement and the participating countries’
undertaken commitments for a low-carbon energy transition reinforced the global interest towards the use of nuclear
power. From this perspective, the examination of the nature of the causal effects between nuclear power
consumption and economic growth is a potentially crucial indicator for the implementation of appropriate clean
energy policies by the stakeholders (Christoforidis et al., 2021).

In nuclear power-consuming countries, nuclear energy plays a critical role in the production process as a major
electricity source. In the recent clean energy transition era, nuclear energy has broadly been used by many developed
or developing countries (Christoforidis et al., 2021). Although there are arguments against its use regarding the
safety of nuclear plants, public health, and societal acceptance. However, nuclear power is considered as an
advanced energy technology that constitutes an alternative energy solution for countries with growing energy needs
and exhausted fossil fuel reserves or alternative resources (Fiore, 2006; Toth and Rogner, 2006). For example, the
protests against nuclear energy after Fukushima nuclear accident made the national energy strategies of few countries
like Germany, Belgium, Switzerland or Spain to focus on the gradual closure of nuclear power plants. On the other
hand, countries like France and the new EU member states in the Eastern Europe support the development of this
energy source, because it does not emit CO2 and it is in line with environmental goals (Simionescu, 2023).

Nuclear power consumption along with institutional quality play a significant role in stimulating economic growth
either directly or as complements to the labor force and gross fixed capital formation. The adoption and use of
nuclear energy does not depend solely on its technical feasibility. It is deeply influenced by the institutional
framework of a nation. The quality of these institutions, including their transparency, stability and effectiveness, can
significantly affect the success of nuclear energy programs and, consequently, a country's economic growth
prospects (Christoforidis et al., 2021). So, there is a strong interdependence among the three pillars of sustainable
development (the economic, environmental, and social pillars), nuclear energy, and the institutional framework
(IAEA, 2016). The role of institutions is another complementary factor that may directly affect economic growth.
Since Douglass North original works (North and Davis, 1971; North, 1990) which gave birth to the “New
Institutional Economics” (NIE), the neoclassical approach to economic growth extended by the incorporation of
institutional factors. NIE focuses on the institutional influence on long-term economic growth in terms of
accountability, regulatory efficiency, rule of law, protection of property rights, political stability and elimination of
corruption (Christoforidis et al., 2021). A robust institutional framework can provide an economic environment
conducive to enhance economic growth (Lee K. and Kim, 2009).

In this study, the relationship between energy consumption and economic growth and the role of institutional quality
in explaining this relationship. There are only a few studies that take into account the countries’ institutional
arrangement when investigating energy-led economic growth. Muftaudeen and Omojolaibi, (2014) applied the
ARDL and VECM methods to examine the relationship between economic growth, energy consumption, and
institutions in Nigeria. They found that electricity consumption and institutions have a positive impact on Nigeria’s
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economic growth. Similarly, Madni and Mehmood (2018) concluded that energy consumption, institutions, and the
financial market affect growth positively in Pakistan. Adams et al. (2016) investigated the role of democracy in the
energy-economic growth relationship for 16 Sub-Saharan countries employing a panel VAR model in a GMM
framework. Their findings validated the feedback hypothesis and the view that democracy moderates the energy
consumption-growth nexus.

Method

The method and tool of data collection in this research is a document library and panel data method is used to
estimate the model. Panel data is a combination of time series and cross-sectional data that has both cross-sectional
and time-series data. In our analysis, we selected annual data from 1995 to 2022 for 18 selected OECD countries.
These countries are Belgium, Canada, Czechia, Finland, France, Germany, Hungary, Japan, Mexico, Netherlands,
Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, UK and the US. Also, the PMG?2 method has been
used to estimate the research model. The model adopted in the study is presented as follows:

GDP, = f (GFCF, LF, NEC, 1Q, EX) @
Taking the natural logarithm of equation (1) the model in econometrics format is expressed as follows:
GDR; =8, + f,(GFCFR,) + £, (LF,) + B (NEC,) + 5, (1Q,) + B5 (EX;;) + S5 IN(NEC; )(1Q, ) +&; @)

where i =1, ..., N the countries; t = 1, ... T, the years over the time period examined; GDP is the real GDP; GFCF
the real gross fixed capital formation; LF total labor force; NEC nuclear energy consumption; EX export of goods
and services and 1Q the index for institutional quality. The aiparameter denotes the crosssections specific fixed
effects, B1, B2, B3, P2 and Bs represent the regression coefficients and e;; is the error term.

Results

This study examines the causal relationships between economic growth, nuclear energy consumption, and
institutional quality for 18 selected OECD countries from 1995 to 2022. According to the estimation results of the
research model, nuclear energy consumption is not significant in the short term. Therefore, there is no relationship
between nuclear energy consumption and economic growth in the short term. In the long run, our findings evidence
that nuclear energy consumption, Institutional quality, labor, and capital have a significant positive impact on the
economic growth of the examined countries. Also, according to the findings of the long-term model estimation, the
effect of nuclear energy consumption and institutional quality on economic growth is significant, but institutional
quality limits the use of nuclear energy.

Our study reveals that in the long term, institutional quality significantly impacts the relationship between nuclear
energy consumption and economic growth, but the effect is negative. These findings suggest that while institutional
quality is crucial, its impact on economic growth through nuclear energy consumption may be more complex than
initially anticipated. Policymakers and industry leaders should consider this nuanced relationship when designing
strategies to leverage nuclear energy for economic development. But in the current energy landscape, nuclear energy
can complement renewable sources, helping to stabilize grids while reducing emissions. Some nations are exploring
nuclear energy as part of a diversified approach to energy security, while others remain hesitant due to safety, cost,
or waste management concerns. As technology advances and countries strive to meet ambitious climate targets,
nuclear energy may play a crucial role in achieving a balanced, resilient, and low-carbon energy mix.

Future research should investigate the specific contexts and conditions under which institutional quality might have
varying effects on the nuclear energy-economic growth relationship. Additionally, examining how different
dimensions of institutional quality impact nuclear energy efficiency and exploring sector-specific dynamics could
provide further insights.
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