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Abstract

Unemployment remains a significant economic challenge in many countries, while renewable energy
production has emerged as a key strategy for achieving sustainable development. This study examines the impact of
renewable energy production on unemployment in both the short and long term, with a particular focus on the role of
good governance. Using data from 126 countries, including Iran, for the period 1996-2021, the Generalized Method
of Moments (GMM) was employed to estimate short-term effects, and the Fully Modified Ordinary Least Squares
(FMOLS) model was used for long-term analysis. The findings reveal that in the short term, increased renewable
energy production leads to higher unemployment due to structural changes in the labor market. However, in the long
term, as economic structures improve, this effect reverses, resulting in a reduction in unemployment. Additionally,
good governance plays a critical role in mitigating the adverse short-term effects of renewable energy on
unemployment and amplifying its positive long-term effects on reducing unemployment.
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Extended Abstract
1. Introduction

Unemployment is one of the major economic challenges faced by many countries, particularly in developing and
transitioning economies. High unemployment rates lead to significant social and economic consequences, making
unemployment reduction a key priority for policymakers. Research has frequently highlighted investments in
infrastructure and advanced technologies as potential solutions. Among these, renewable energy investments have
gained prominence as effective tools for job creation and sustainable development (Nagvi et al., 2022). In recent
years, renewable energy investments have been recognized not only for addressing environmental challenges but
also for their role in reducing unemployment. Countries are increasingly turning to sustainable energy sources to
boost their economies and create stable, long-term employment (Kaya, 2022). Renewable energy projects, such as
solar, wind, and hydropower, often require diverse labor skills, creating employment across various sectors (Naqvi et
al., 2022). The concept of green jobs has become central to the discussion of unemployment reduction. These jobs,
spanning industries like agriculture, manufacturing, and services, contribute to reducing unemployment rates.
However, concerns regarding the long-term sustainability of such jobs persist (Naqgvi et al., 2022). Challenges remain,
including the high costs of renewable energy projects and potential short-term job losses in traditional energy sectors.
Additionally, automation advancements may further reduce labor demand (He, 2023). Good governance can mitigate
these challenges by promoting transparency, reducing corruption, and improving policy efficiency. Such governance
ensures renewable energy investments lead to sustainable job creation and minimize short-term adverse effects (Abé
Ndjié et al., 2019). This study explores the impact of renewable energy on unemployment, emphasizing the role of
good governance. Using data from 126 countries (1996—2021), it employs econometric models to assess short- and
long-term effects, offering insights into sustainable employment strategies.

2. Methods
Most existing studies identify renewable energy production as a key factor in job creation. This research adopts the
modeling framework of Abé Ndjié et al. (2019) and Naqvi et al. (2022) and specifies a model for 127 countries from
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1996 to 2021. The model explores the logarithm of unemployment (logUnem) as a function of various variables,
including renewable energy production (logRep), good governance (logGove), GDP (logGdp), investment
(loginvestment), and technology innovation (logTechnology). The good governance index is computed as the
average of six indicators: control of corruption, regulatory quality, political stability, voice and accountability,
government effectiveness, and rule of law (Kaufmann et al.,, 2011). The data sources include the U.S. Energy
Information Administration and the World Bank. The diverse sample of 127 countries allows for more generalizable
findings across different economies and policy contexts (Pesaran et al., 1999). Econometric models such as Fully
Modified Ordinary Least Squares (FMOLS) and Generalized Method of Moments (GMM) are employed to analyze the
short-term and long-term effects of renewable energy production on unemployment. FMOLS is suited for non-
stationary time series data and cointegration, while GMM effectively handles endogeneity and heteroskedasticity
(Arellano & Bond, 1991).The study uses unit root tests and cointegration tests to ensure the robustness of the
findings, and validity checks are conducted through Sargan tests and AR(2) tests for autocorrelation in the residuals.
Overall, the results aim to contribute to understanding how renewable energy can influence unemployment through
good governance and economic factors.

3. Results

The analysis revealed that all variables initially exhibited non-stationarity but achieved stationarity through
differencing. A cointegration test confirmed a long-term equilibrium relationship between the variables, indicating that
a stable relationship exists without concerns of spurious regression. The results show that in the short term,
renewable energy production increases unemployment, primarily due to job losses in traditional energy sectors and a
mismatch between workforce skills and the new demands of the renewable energy industry. However, in the long
term, renewable energy development reduces unemployment by promoting the growth of modern industries and
creating new job opportunities. Furthermore, factors such as technological innovation, GDP, and investment
significantly influence unemployment. Specifically, an increase in GDP and investment helps reduce unemployment
in both the short and long term. While technological innovations may temporarily increase unemployment in the short
term, they lead to long-term unemployment reduction through enhanced productivity. The study also highlights good
governance as a critical factor that moderates the negative short-term effects of renewable energy on unemployment
and strengthens its long-term positive impact. Effective governance creates transparency, accountability, and
efficiency in resource management, which attracts investment, improves the business environment, and develops
workforce skills, ultimately reducing unemployment over both time periods.

4. Conclusion

This study examines the impact of renewable energy production on unemployment across 126 countries from 1996 to
2021 using the Generalized Method of Moments (GMM) for short-term effects and the Fully Modified Ordinary Least
Squares (FMOLS) for long-term analysis. The results show that in the short term, renewable energy production
increases unemployment, primarily due to job losses in traditional energy sectors and a mismatch between the
workforce's skills and the new demands of the renewable energy sector. In the long term, renewable energy
production reduces unemployment by fostering the development of new industries. Good governance plays a crucial
role in moderating the negative short-term effects of renewable energy on unemployment and strengthening its long-
term benefits. Good governance, through transparency, justice, and effective resource management, attracts
investment, improves the business environment, and boosts workforce skills, leading to a reduction in unemployment.
This study proposes four key policy recommendations: first, governments should develop long-term plans to increase
renewable energy production, including significant investments and financial incentives for companies and investors.
Second, enhancing good governance by increasing transparency, accountability, and policy effectiveness can build
investor confidence and improve the business environment. Third, investing in research and development to foster
technological innovations is vital for creating new jobs. Finally, workforce training programs should be implemented to
equip workers with the skills needed for the renewable energy sector.
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