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Abstract:

Renewable energy is considered a clean and safe source of energy that countries need to
support their economic growth, improve the living standards of their citizens, and contribute to
sustainable environmental development. This paper highlights the relationship between renewable
energy, economic growth, and carbon emissions. A panel VAR model was built using time-series
cross-sectional data (VAR panel data) for a sample of 50 developing countries, including Arab,
African, and BRICS countries, over the period from 1990 to 2020.

The study found that current renewable energy consumption negatively impacts carbon
emissions, while the results show a positive relationship for past renewable energy consumption.
Additionally, there is a positive correlation between gross domestic product (GDP) and carbon
emissions. The study also proposes a fixed-effects model (Fixed Effects) to examine the
relationship between non-renewable energy consumption, economic growth, and carbon emissions.
Keywords: Renewable energy, sustainable environmental development, economic growth, carbon
emissions, VAR panel data.
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Dependent Variable: CO2
Method: Panel Least Squares
Date: 09/21/24 Time: 10:53
Sample (adjusted): 1991 2020
Periods included: 30

Cross-sections included: 50
Total panel (balanced) observations: 1500

Variable Coefficient  Std. Error  t-Statistic Prob.
CO2(-1) 1.007193 0.006069 165.9605 0.0000
CREC -1949.284 562.5090 -3.465338 0.0005
REC(-1) 1630.764 563.9023 2.891926  0.0039
GDP 3.52E-07 1.45E-08 24.30963  0.0000
GDP(-1) -3.74E-07 1.47E-08 -25.45451  0.0000
C 19249.36  6903.193 2.788472  0.0054

Effects Specification

Cross-section fixed (dummy variables)

Root MSE 32471.27 R-squared 0.998992
Mean dependent var  257898.6  Adjusted R-squared 0.998954
S.D. dependent var 1022897. S.E. of regression 33083.46
Akaike info criterion  23.68743 Sum squared resid 1.58E+12
Schwarz criterion 23.88225 Log likelihood -17710.57
Hannan-Quinn criter.  23.76001 F-statistic 26510.10
Durbin-Watson stat ~ 1.321114  Prob(F-statistic) 0.000000

772



