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Abstract

This study explored the role of emerging technologies in balancing economic growth and climate change, seeking to understand the
triangular relationship between these factors. It employed econometric methods to analyze econometric models that attempt to
elucidate this impact in Arab countries from 2000 to 2021 using quarterly data. The study utilized the Autoregressive Distributed Lag
(ARDL) Bounds Test. The findings revealed a strong and statistically significant relationship between economic growth and carbon
dioxide emissions in Arab countries. Emerging technologies, however, have had a negative impact on climate change. Similarly,
renewable energy also exhibited a negative relationship with carbon dioxide emissions. Conversely, the study found that climate
change negatively impacted economic growth in Arab countries. Renewable energy, on the other hand, played a significant role in
reducing carbon dioxide emissions. The study concludes that emerging technologies can play a crucial role in achieving a balance
between economic development and combating climate change. This study recommends that Arab countries increase spending on
research and development in emerging technology fields to support the development process and to have a positive impact on the
environment. The study also recommends a gradual shift towards clean energy, which will have a positive impact on economic growth
as well as on climate change, especially in light of the renewable energies that abound in the Arab region, such as solar energy, wind
energy, and environmentally friendly green hydrogen, particularly in oil-producing countries that contribute a larger percentage to
carbon dioxide emissions compared to non-oil-producing countries.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LCO2)
Selected Model: ARDL (2,2 ,0,2,3)
Sample: 2000Q1 2021Q4
Included observations: 82

Variable Coefficient Std. Error t-Statistic Prob.
LGDP 2.021526 0.984690 2.052957 0.0438
LRNE -0.008623 0.002989 -2.884539 0.0052

LTI -0.087149 0.045727 -1.905872 0.0604
LFRST -0.046172 0.014476 -3.189552 0.0021
C 0.358396 0.085716 4.181206 0.0001
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LGDP)
Selected Model: ARDL (2 ,3,0,1,2,2)
Sample: 2000Q1 2021Q4
Included observations: 82
Dependent Variable: D(LGDP)

Variable Coefficient Std. Error t-Statistic Prob.
LCO2 -0.034974 0.000205 -4.761759 0.0234
LTI 0.124786 0.045725 2.729053 0.0081
LRNE 0.010755 0.061017 12.63191 0.0000
LLF 6.267073 2.031976 3.084226 0.0030
LGFCF 1.638730 0.456221 5.667061 0.0000

EC = LGDP - (-0.3733*LCO2 + 0.1248*LTI + 0.0108*LRNE + 6.2671*LLF
+1.6387*LGFCF)
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ARDL Error Correction Regression
Dependent Variable: D(LCO2)
Selected Model: ARDL(2, 2, 0, 2, 2)
Case 1: No Constant and No Trend
Date: 10/04/24 Time: 12:45
Sample: 2000Q1 2021Q4

Included observations: 83

ECM Regression
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LCO2(-1)) 0.759881 0.057030 13.32428 0.0000
D(LGDP) 0.136807 0.016067 8.514818 0.0000
D(LGDP(-1)) -0.109233 0.017522 -6.234008 0.0000
D(LTI) -0.008623 0.002989 -2.884539 0.0052
D(LTI(-1)) 0.008412 0.003053 2.755064 0.0074
D(LFRST) -0.302079 0.056119 -5.382825 0.0000
D(LFRST(-1)) 0.273385 0.056932 4.801922 0.0000
CointEq(-1)* -0.023646 0.006968 -3.393289 0.0011
R-squared 0.897033 Mean dependent var 0.003319
Adjusted R-squared 0.887423 S.D. dependent var 0.003043
S.E. of regression 0.001021 Akaike info criterion -10.84490
Sum squared resid 7.82E-05 Schwarz criterion -10.61176
Log likelihood 458.0633 Hannan-Quinn criter. -10.75124

Durbin-Watson stat 1.938129

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels
relationship

Test Statistic Value Signif. 1(0) (1)
F-statistic 4.180062 10% 1.9 3.01
k 4 5% 2.26 3.48
2.5% 2.62 3.9

1% 3.07 4.44
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 0.085677 Prob. F(2,69) 0.9180
Obs*R-squared 0.205612 Prob. Chi-Square(2) 0.9023
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 0.450268 Prob. F(12,70) 0.9363
Obs*R-squared 5.947580 Prob. Chi-Square(12) 0.9187
Scaled explained SS 14.46204 Prob. Chi-Square(12) 0.2722
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ARDL Error Correction Regression

Dependent Variable: D(LGDP)

Selected Model: ARDL(2, 2, 1, 0, 2, 2)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 10/04/24 Time: 15:29

Sample: 2000Q1 2021Q4

Included observations: 83

ECM Regression
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
C -3.396497 0.723184 -4.696591 0.0000
@TREND -0.000974 0.000205 -4.761759 0.0000
D(LGDP(-1)) 0.770755 0.061017 12.63191 0.0000
D(LCO2) 1.537430 0.273221 5.627061 0.0000
D(LCO2(-1)) -1.219864 0.291415 -4.186006 0.0001
D(LTI) -0.002274 0.008442 -0.269367 0.7885
D(LLF) 5.758730 0.697721 8.253625 0.0000
D(LLF(-1)) -3.765629 0.763223 -4.933849 0.0000
D(LGFCF) -1.329145 0.117516 -11.31033 0.0000
D(LGFCF(-1)) 1.149307 0.143421 8.013499 0.0000
CointEq(-1)* -0.087651 0.018669 -4.695002 0.0000
R-squared 0.930983 Mean dependent var 0.007158
Adjusted R-squared 0.921397 S.D. dependent var 0.012061
S.E. of regression 0.003381 Akaike info criterion -
8.418126
Sum squared resid 0.000823 Schwarz criterion -
8.097557
Log likelihood 360.3522 Hannan-Quinn criter. -
8.289339
F-statistic 97.12189 Durbin-Watson stat 2.169579

Prob(F-statistic) 0.000000

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels
relationship
Test Statistic Value Signif. 1(0) I(1)

Asymptotic:

n=1000

F-statistic 4.918712 10% 2.75 3.79
k 5 5% 3.12 4.25
2.5% 3.49 4.67
1% 3.93 5.23
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.991010 Prob. F(2,65) 0.3767
Obs*R-squared 2.455998 Prob. Chi-Square(2) 0.2929
Heteroskedasticity Test: ARCH
F-statistic 0.022128 Prob. F(1,79) 0.8821
Obs*R-squared 0.022682 Prob. Chi-Square(1) 0.8803
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