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Abstract

Background and Obijective: In recent years, climate change and environmental issues have gained
significant importance in global policymaking. One of the ways to address these challenges is through
stringent environmental policies, which can have a profound impact on innovation in renewable
energy. The aim of this study is to examine the relationship between the stringency of environmental
policies and innovation in renewable energy in 13 selected OPEC member countries during the period
2001 to 2023, within the framework of testing Porter’s hypothesis.

Material and Methodology: This study employs the Panel Smooth Transition Regression (PSTR)
model, based on Hansen's (1999) method, which analyzes nonlinear relationships in three stages: 1)
determining the endogenous number of thresholds for the threshold variable, 2) estimating threshold
values for each threshold variable, and 3) comparing the correlation between explanatory variables and
the outcome variable in each regime. Data analysis was conducted using Stata and Eviews software.
Findings: The PSTR model estimation results for the period 2001 to 2023 reveal complex and
nonlinear relationships between the variables in the OPEC member countries. The environmental
policy stringency (Policy) was introduced as a threshold variable with a threshold value of 0.6234. In
the low-stringency regime, the coefficient of environmental policy was 0.5654, and in the high-
stringency regime, it increased to 0.7235. This indicates a stronger impact of environmental policy
stringency on stimulating renewable energy innovation under higher levels of stringency. Other
variables such as per capita GDP (GDP_pc), research and development expenditure (R&D), and
foreign direct investment (FDI) also showed positive and significant effects on innovation in both
regimes. In particular, R&D expenditure had a stronger impact in the high-stringency regime. Oil
prices (OIL) had a negative effect on innovation in both regimes.
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Discussion and Conclusion: The results of this study confirm that stricter environmental policies can
act as effective drivers for renewable energy innovation. These findings indicate that the impact of
environmental policy stringency varies across different regimes, with more positive effects on
innovation observed when policies are applied more stringently. Overall, the study shows that
stringent environmental policies can significantly stimulate renewable energy innovation.

Keywords: Environmental Policy Stringency, Renewable Energy Innovation, Panel Smooth
Transition Regression Model, Foreign Direct Investment, Research and Development Expenditure.
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1- Clean Development Mechanism (CDM)
2- Emissions Trading Scheme (ETS)
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2- first mover advantage
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Table 1. Results of the Stationarity Test of the Variables
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Table 2. Results of the Cross-Sectional Dependence Test
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Table 3. Results of the Slope Homogeneity Test across Countries
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Table 4. Results of the Nonlinear Relationship Test
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Table 5. Results of the Nonlinear Relationship Test in the Residuals
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Table 6. Results of the Threshold Location Number Test of the Model
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Table 7. Estimation Results of the PSTR Model Considering a Single Threshold Level
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