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ABSTRACT

In this research, the effects of economic openness, innovation, and new technologies on
the environment in 32 developing and developed countries from 1997 to 2022 were
investigated and measured based on the panel autoregressive distributed lag model (Panel
ARDL). The results of this study show that in developing countries, the variables of gross
domestic product (GDP) growth and the square of GDP growth have a positive effect on
carbon dioxide emissions, indicating a rejection of the Environmental Kuznets Curve
(EKC) hypothesis for these countries. In contrast, the results obtained from the model
estimation for developed countries show that the square of GDP growth has a negative
and significant effect on carbon dioxide emissions, confirming the EKC hypothesis for
developed countries. Moreover, the findings for developing countries reveal that the
impact of foreign trade volume relative to GDP, along with innovation and technology,
has a negative and significant effect on carbon dioxide emissions. In contrast, for
developed countries, the effect of foreign trade volume (sum of exports and imports)
relative to GDP has a positive and significant impact on carbon dioxide emissions. The
results of the error correction coefficient for developing countries indicate a significant
long-term relationship between the model variables. A shock to the carbon dioxide
emissions variable in the short term will persist for approximately two periods, after
which the short-term relationship will converge toward the long-term equilibrium path.
Meanwhile, the error correction coefficient for developed countries also confirms a
significant long-term relationship between the model variables. As expected, in each
period, about 0.42 units of the deviation from the long-term path will be corrected. This
coefficient reflects a slow adjustment speed toward the long-term equilibrium for
developed countries. Accordingly, the effect of a shock on carbon dioxide emissions in
developed countries will persist for a short period of approximately four time periods.
Supportive financial and fiscal incentives for the development and adoption of clean and
sustainable technologies are recommended to reduce environmental pollution.
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Table 2. Homogeneity and Hausman Test Results
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Table 3. The Results of the IPS unit Root Test for Developing and Developed Countries
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Table 4. Long-term and Short-term Estimation Results using PM G Method
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Table 5. Long-term and Short-term Estimation Results using PM G Method

Developed countrie
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