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Abstract

Considering the role of renewable energy sources in the sustainable development process
of countries and the significance of economic and political stability in financing renewable
energy projects, this research utilizes the Panel Smooth Transition Regression (PSTR)
model in various separate models to investigate the impact of systematic risk (including
political, economic, and financial risks) on the relationship between financial development
(stock market development and banking sector development) and the development of
renewable energy technologies (RET) in oil-producing countries (including developing and
developed oil-producing countries) during the period from 2000 to 2021. Using nonlinear
behavior detection tests, the existence of a nonlinear relationship between financial
development and the development of renewable energy technologies was confirmed. The
systematic risk variable was chosen as an appropriate transition variable, and a nonlinear
panel regression model with a two-regime logistic transition function with a one-time
transition was considered the proposed pattern for this relationship. The overall results of
the model estimations indicate that the relationship between financial development and
the development of renewable energy technologies varies depending on the level of
systematic risk in countries. An increase in the numerical index of risk from its threshold
value and entry into the second regime, indicating a reduction in risk levels in countries,
enhances the positive impact of financial development on the development of renewable
energy technologies. The findings also suggest that in the first regime and at higher risk
levels (before the threshold), the banking sector, compared to the capital market, has a
greater impact on the development of RET in oil-producing countries. However, in the
second regime, where the risk level is lower (after the threshold), the banking sector and
the capital market positively impact the development of RET. Additionally, the results show
that different indicators of financial development and risk have varying effects on the
development of RET in developing and developed oil-producing countries.
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Extended Abstract

1. Introduction

According to economic literature,
financial development can impact the
development of renewable energy
technology by influencing its level and
efficiency. In terms of the impact on the
level, an increase in financial development,
especially stock market development,
leads to an increase in financial resources
for implementing renewable energy
projects. This, in turn, boosts investor
confidence and attracts more foreign

investments. From an  efficiency
perspective, financial development
diversifies the investment portfolio,

increases asset liquidity, and leads to
higher investment in riskier projects with
higher returns (Minier, 2009). Given the
role of renewable energy sources in the
sustainable development of countries and
the importance of financing renewable
projects, it becomes essential to examine
the relationship between financial
development and the development of
renewable energy technologies (RET).
However, it is crucial to note that factors
influencing the financial system of each
country can affect the relationship
between these two variables. One of the
important and influential factors in the
relationship between financial
development and the development of
renewable technologies, which has not
been adequately addressed in empirical
studies so far, is countries’ systematic risk
and instability.

Girma and Shortland (2008) and Chiu
(2020), as well as Lee and Law et al. (2015),
emphasize the impact of institutional
factors such as democracy, political risk,
and country-specific risk on the speed of
financial development in countries. They
assert that strong democratic institutions

can enhance financial development by
increasing productivity and attracting
more credits, influencing the relationship
between renewable energy technology
development and financial development.
On the contrary, non-democratic
institutions act as obstacles to financial
development. Economic, financial, and
political uncertainties, or in general,
systematic risk, can significantly affect the
performance and efficiency of businesses
and investors’ investment portfolios,
consequently influencing the relationship
between financial development and RET
development.

Considering that the impact of financial
sector development on renewable energy
technology development may vary at
different levels of systematic risk in
countries (including financial, economic,
and political risks), this research aims to
investigate the role of systematic risk in
the relationship between financial
development (stock market development
and banking sector development) and
renewable energy technology
development. The study focuses on oil-
producing countries, both developing and
developed, during the period 2000-2021.
The research employs a nonlinear panel
smooth transition regression (PSTR)
model to explore how the level of
systematic risk can influence the nature
and extent of the impact of financial
development on renewable energy
technology development. The theoretical
foundations of the research are presented
in the following sections, followed by a
review of previous studies to highlight the
distinctive features of this research.
Subsequent sections provide a suitable
research model, describe the variables and
their statistical characteristics, outline the
research methodology, and introduce
necessary tests for model estimation.
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Finally, after estimating the model, the
results will be interpreted and
summarized, and policy recommendations
will be presented.

2. Model and Methodology of

Research

Considering the theoretical foundations of
the research and based on previous
studies such as Gonzalez et al. (2005),
Fouquau et al. (2008), Yue et al. (2019), and
Kim and Park (2016), to examine the impact
of systematic risk on the relationship
between financial development and RET
development, equation (1) is estimated
using the Panel Smooth Transition
Regression (PSTR) model.

LRETi,t = a; + b1LFDi,t + c1LRISKi,t +
d1LCPIi,t + elLGDPi,t + f1LPOPi,t +
g1LOILRENTI, t+ (b2LFDi,t +
c2LRISKi,t + d2LCPIi,t + e2LGDPi,t +
f2LPOPi,t + g2LOILRENTI, t)*
h(LRISKi, t; y,0)+ &i, t )

Where:

RET (Renewable Energy Technologies):
RET represents the model's dependent
variable, indicating the annual installed
capacity of renewable energy technologies
in the countries.

FD (Financial Development): FD
represents the financial development
index. In this study, various indices related
to the development of the banking sector
and capital markets have been calculated
using Principal Component Analysis (PCA).
Each of these indices has been individually
used in estimating the model.

OILRENT: OILRENT represents oil rent
and is a proxy for the natural resource
abundance index. Its value is calculated as
a percentage of the difference between
the value of crude oil production at world
prices and the total production cost as a
percentage of GDP.

GDP (Gross Domestic Product): GDP
represents countries’ real per capita gross
domestic product based on the 2010 base
year, measured in US dollars.

POP (Population): POP represents the
population of different countries.

CPI (Consumer Price Index): CPI
indicates the Consumer Price Index,
calculated based on the 2010 base year.

RISK: RISK represents the systematic
risk index. The information for this index
is collected from the International
Country Risk Guide (ICRG) provided by the
PRS Group. It should be noted that the
combined effect of the risk index and the
individual effects of political, financial, and
economic risk indices on the relationship
between financial development and the
development of renewable energy
technologies will be examined separately
in the models.

The T and ‘t’ represent the country and
year, respectively. The 'L’ signifies that all
variables used in the model are entered
logarithmically.

3. Results

The results indicate a nonlinear
relationship between risk variables,
financial  development, and  RET
development. The model estimations
reveal that financial development has
different impacts on RET development at
various levels of country risk. Moreover,
the results suggest that economic and

political stability is crucial in the
relationship between financial
development and RET development,

especially in developing countries. The
more stable a country’s economic and
political conditions, the higher the
development of RET.

Given that the establishment and
production of renewable energy involve
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significant capital and projects related to
them have high rates of return on
investment, they are sensitive to various
political and economic risks. In conditions
of risk and uncertainty, capital flight from
these projects is justifiable. Additionally,
the study results indicate that the capital
market, compared to the banking sector, is
much more sensitive to the existing
economic risks and contributes to the
development of RET in stable economic
and political conditions. The findings also
suggest that the abundance of natural
resources positively influences RET
development in developed countries, and
there is no evidence of the resource curse
in developed oil-producing countries
during the examined period. The presence
of oil rents in these countries has a
positive and significant impact on RET
development. In contrast, developing oil-
producing countries have struggled to
utilize  these resources for RET
development, confirming the existence of
a resource curse in these countries.

4. Policy implication

Considering the high sensitivity of the
capital market to political and economic
risks compared to the banking sector in
oil-producing countries, utilizing the
substantial capacities of the banking
sector is recommended for financing
renewable energy projects, especially in
developing oil-producing countries. The
development of the banking sector and
encouraging investment and financing of

renewable energy projects can contribute
to the development of the capital market.
Given the role and importance of risk in
financing and, consequently, in developing
Renewable Energy Technologies (RET),
necessary policies and efforts are
proposed to improve economic and
political stability and, particularly, reduce
political risk in oil-producing countries.

Moreover, due to the different impacts
of financial development indices on the
development of RET in oil-producing and
non-oil-producing developing countries,
adopting relevant policies tailored to the
distinct structures of these two groups of
countries is suggested. Considering the
significant and positive influence of per
capita Gross Domestic Product (GDP) on
the development of RET in all groups of
studied countries, implementing
appropriate policies to foster production
growth seems essential.
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