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1- National Oceanic and Atmospheric Administration
2- Intergovernmental Panel on Climate Change
3- State Council of China
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4- Aerosols
5- Permafrost melting
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11- International Monetary Fund (IMF)
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12- Akaike information criterion
13- Schwarz Criterion
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Extended Abstract

Introduction: Excessive use of fossil fuels as energy sources increases the concentration of
greenhouse gases in the atmosphere, leading to a rise in the Earth’s average surface temperature.
Digital governance has been proposed as one of the approaches to counter the growing trend of global
warming, emphasizing the need to digitalize public institutions and services in order to enhance
government efficiency in achieving sustainable development and improving environmental
conditions. However, if the expansion of digital government focuses solely on cost reduction without
considering long-term green development, it may require the establishment of numerous terminals
for delivering digital services, thereby increasing carbon emissions and intensifying global warming.
This study examines the threshold effects of digital governance, financial development, and
government effectiveness on global warming in a selected group of Kyoto Protocol countries during
the period 2003-2023.

Materials and Methods: To achieve the research objective, a model is specified in which
temperature change, as an indicator of global warming, is considered the dependent variable, and
digital governance is used as the transition variable. Other independent variables include government
effectiveness, financial development, foreign direct investment, trade, and gross domestic product.
The Panel Smooth Transition Regression (PSTR) method is employed to estimate the model.
Results and Discussion: The results show that the digital governance index has a positive effect
on global warming in the first regime and a negative effect in the second regime, indicating an
inverted U-shaped relationship. So in the early stages of government digitalization, the need for fossil
energy in the development, production, and installation of information and communication
technology equipment leads to increased pollutant emissions and global warming. However, once the
digital governance index reaches its threshold, indirect effects—such as reduced transportation for
administrative procedures and lower energy use for in-person service delivery—contribute to a
reduction in emissions. Government effectiveness and financial development had a negative effect
on global warming in both regimes, with a stronger effect in the second regime.

Conclusion: The inverted U-shaped effect of digital governance on global warming indicates that
during the initial stages of digitalization, global warming intensifies due to the use of various energy
sources for developing digital technologies, whereas after the digital governance index reaches a
threshold, global warming declines as the need for transportation in government administrative
processes decreases. Accordingly, the development of digital governance should be pursued as a
desirable goal while minimizing its adverse climatic impacts. This can be achieved through
collaboration with the international academic community, attracting foreign investors, and utilizing
clean energy during the early stages of digital governance development. Given the negative effect of
government effectiveness in both regimes, it is recommended that citizens be involved in
governmental decision-making processes. Moreover, regular performance evaluations of
government, along with the review and reform of inefficient laws and regulations, can enhance
government effectiveness and help reduce global warming. Considering the role of financial
development in mitigating global warming, governments are advised to promote international
cooperation in financial development, improve citizens’ financial literacy, facilitate market entry for
new firms, reduce excessive regulations, provide financial facilities for startups and innovative
companies, and expand banking services to remote areas in order to foster financial development and
reduce global warming.
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