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EXTENDED ABSTRACT

Introduction: The investigation of determinants influencing greenhouse gas emissions,
particularly within the realms of agricultural development and energy consumption, is critical
for environmental sustainability. The agricultural sector is a primary contributor to methane
and nitrous oxide emissions, significantly exacerbating environmental degradation.
Additionally, the robust population growth observed in Middle Eastern nations, coupled with
rising demands for food, energy, and industrial expansion, led to these countries contributing
8.30% to global carbon dioxide emissions.

Material and Methods: This study aims to analyze the influences of agricultural development,
energy consumption patterns, trade liberalization, and population growth on greenhouse gas
emissions, utilizing data from a panel of Middle Eastern countries over the period from 2000
to 2020. In this study, the long-run relationships between the variables were determined using
the Fully Modified Ordinary Least Squares (FMOLS) method, while Granger causality was
also examined.

Results and Discussion: The findings indicate a bidirectional causal relationship between
population dynamics and greenhouse gas emissions, energy consumption, and agricultural
growth. Additionally, unidirectional causal links were identified: from population to trade
liberalization, from trade liberalization to methane emissions, from energy consumption to
methane emissions, from population to nitrous oxide emissions, and from energy consumption
to agricultural development in the region. Long-term relationship assessments revealed that
development in the agricultural sector exerts the most significant impact on methane emissions
while having the least effect on carbon dioxide emissions. Based on the coefficients from the
three estimated models, a 1% increase in the agricultural sector's contribution to the GDP of
Middle Eastern countries corresponds to an increase in emissions of 0.061% for carbon dioxide,
0.130% for methane, and 0.109% for nitrous oxide. Furthermore, the analysis highlights a
positive correlation between energy consumption and emissions of both carbon dioxide and
methane.

Conclusion: According to the results of this study, it is recommended that Middle Eastern
countries adopt effective strategies to optimize energy consumption and increase its efficiency,
develop the use of renewable energies, and adopt new technologies in agriculture in order to
reduce greenhouse gas emissions. On the other hand, policies related to trade liberalization
should be designed in a way that, while ensuring food security, reduces negative impacts on the
environment. Finally, planning to control population growth and increasing public awareness
about environmental challenges can also help improve the current situation.
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Fig 1- Trends in carbon dioxide emissions in the Middle East region (World Bank, 2023)
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Fig. 2- Trends in methane emissions in the Middle East region (World Bank, 2023)
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Fig. 3- Trends in N,O emissions in the Middle East region (World Bank, 2023)
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Table 1- Average values of the studied variables for Middle Eastern countries during the period 2000-2020
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Table 4- Results of KAO cointegration test
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Table 6- Results of long-run relationships for methan emissions (FMOLS)

Prob o Bl il g JUET
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Table 7- Results of long-run relationships for N2O emissions (FMOLS)

Prob Jlzo Sl il N ke
0.000 0.039 0.109"" LNAGR
0.000 0.014 -0.065™" LNAGR?
0.041 0.063 0.131™ LNTR
0.000 0.052 0.754™" LNPOP
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Table 8- Results of the causality analysis between the variables under investigation

Az Prob F-Statistic S5 cule
S) 0.045 3.13%* LNENC does not Granger Cause LNCO2
Py 0.39 0.93 LNCO2 does not Granger Cause LNENC
3 0.009 478" LNPOP does not Granger Cause LNCO2
Y 0.016 414" LNCO2 does not Granger Cause LNPOP
3, 0.074 2.62" LNTR does not Granger Cause LNCO2
ey 0.741 0.30 LNCO2 does not Granger Cause LNTR
S) 0.050 2.98" LNAGR does not Granger Cause LNCO2
Py 0.287 1.25 LNCO?2 does not Granger Cause LNAGR
3, 0.098 0.51" LNENC does not Granger Cause LNCH4
ey 0.421 0.86 LNCH4 does not Granger Cause LNENC
3, 0.069 2.69" LNPOP does not Granger Cause LNCH4
3 0.001 6.49™" LNCH4 does not Granger Cause LNPOP
3, 0.061 2.82" LNTR does not Granger Cause LNCH4
Py 0.749 0.28 LNCH4 does not Granger Cause LNTR
3, 0.064 1.88" LNAGR does not Granger Cause LNCH4
ey 0.285 1.25 LNCH4 does not Granger Cause LNAGR
ey 0.836 0.17 LNN2O does not Granger Cause LNENC
3, 0.042 1.21™ LNENC does not Granger Cause LNN20O
3, ..0.095 2.37" LNPOP does not Granger Cause LNENC
Y 0.050 2.86™ LNENC does not Granger Cause LNPOP
Y 0.233 1.46 LNTR does not Granger Cause LNENC
3 0.030 3.54™ LNENC does not Granger Cause LNTR
Py 0.739 0.30 LNAGR does not Granger Cause LNENC
3 0.010 4.61" LNENC does not Granger Cause LNAGR
3, 0.080 2.55" LNPOP does not Granger Cause LNN20O
oy 0.474 0.74 LNN2O does not Granger Cause LNPOP
3, 0.040 3.24™ LNTR does not Granger Cause LNN20
SR 0.647 0.43 LNN2O does not Granger Cause LNTR
3 0.001 1.97* LNAGR does not Granger Cause LNN20O
ooy 0.265 1.33 LNN2O does not Granger Cause LNAGR
oy 0.205 1.59 LNTR does not Granger Cause LNPOP
3 0.032 3.47" LNPOP does not Granger Cause LNTR
3, 0.002 6.37"" LNAGR does not Granger Cause LNPOP
3, 0.059 2.85" LNPOP does not Granger Cause LNAGR
SRy 0.152 1.89 LNAGR does not Granger Cause LNTR
SRy 0.400 0.919 LNTR does not Granger Cause LNAGR
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Fig. 4- Causal relationships among the variables under investigation based on Granger causality test results
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