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THE IMPACT OF CLIMATE CHANGE ON THE
SUSTAINABLE DEVELOPMENT STRATEGY IN
EGYPT
Taghreed Mohamed Atef E1 Ghandour

ABSTRACT

The study shows climate change, its recent development,
and its physical and social consequences, with a special focus
on economic growth and the implementation of sustainable
development goals in Egypt. The study reviews relevant
previous studies to determine the mechanism and contexts that
generate the interdependence between climate change and
economy, assess the relative importance of climate as an
obstacle to the goals of sustainable development in Egypt. The
ARCH model was applied to estimate the impact of climate
change on sustainable development in Egypt, which is
represented by the following independent variables: (carbon
dioxide emissions, fossil fuel consumption, fresh water per
capita, renewable energy consumption) and economic growth
rate. The ARCH model was applied due to the fluctuation of
the time series between ups and downs, and the validity of the
estimate was confirmed by applying the ARCH EFFEC test
and the SERIAL CORRELATION test, the model resulted in
a significant positive relationship between carbon dioxide
emissions and the economy growth in Egypt as one of the
pillars of sustainable development, which has been confirmed
by many previous studies.

KEY WORDS: Climate change, sustainable development
goals, Egyptian growth rate, ARCH model.
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Change 135:297-310
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GDP X1 X2 X3 X4 X5
Mean 4.352144 193382.4 96.97937 84089906 6.090579 11.92689
Medi 4.346643 200310.0 96.81680 82761244 5.590000 11.82975
edian
Maxi 7.156284 257710.0 99.55661 1.02E+08 8.260000 14.81434
aximum
Mini 1.764572 114610.0 93.88155 68831561 4.562158 9.742768
inimum
1.632438 44319.13 1.664445 10486276 1.019331 1.460213
Std. Dev.
0.225741 -0.340262 -0.180654 0.234789 0.769524 0.329937
Skewness
. 2.109473 1.915437 2.075685 1.814503 2.442518 2.180732
IKurtosis
Observations 21 21 21 21 21 21
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Correlation

GDP X1 X2 X3 X4 X5

GDP 1.000000

X1 -0.058195 1.000000
0.8021  ——-

X2 -0.100432 0.940884 1.000000
0.6649 0.0000  ——-

X3 -0.105013 0.971438 0.956320 1.000000
0.6505  0.0000  0.0000  ———

X4 0.085390 -0.967196 -0.885842 -0.899800 1.000000
0.7129 0.0000 0.0000 0.0000 ——-

X5 0.101454 -0.988165 —0.967472 -0.977713 0.949123 1.000000
0.6617 0.0000 0.0000 0.0000  0.0000 -——-
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Test ADF
Variables level First difference

GDP -2.895C 4 -3.5160C*4
X1 -1.591c 4 -3.936N * 4
X2 -0.863c 4 -6.4637N* 4
X3 1.5869c 4 -3.35IN** 4
X4 -2.3527c 4 -4.1385N* 4
X5 -2.69235c¢ 4 -2.6997C 4
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Dependent tau-statistic Prob. * z—statistic Prob.*
GDP -2.524007  0.9050 -9.821777 0.9232
CcO -3.573814  0.5340 -17.26971  0.4296
FUEL -6.102361  0.0235 -26.48614 0.0186
POP -2.652589  0.8745 -12.66316  0.7819
RENEWEN  —0.773234  0.0095 -139.9671  0.0000
WATER -4.516957  0.2085 -19.69006 0.2559
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ARCH gisai & (6) o) Jgas
Dependent Variable: GDP
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 12/15/22 Time: 18:54
Sample: 2000 2020
Included observations: 21
Failure to improve likelihood (non-zero gradients) after 41 iterations
Coefficient covariance computed using outer product of gradients

Presample variance: backcast (parameter = 0.7)
GARCH = C(8) + C(9)*RESID(-1)"2

Variable Coefficient Std. Error  z-Statistic Prob.

LOG(GARCH) 4.855549  7.350923  0.660536  0.5089

C -93.62600 0.011955  -7831.385  0.0000
CcoO 0.000203  2.86E-05  7.106481 0.0000
FUEL 0.485696  0.005406  89.85184  0.0000
POP -4.02E-07  9.00E-08  -4.470931  0.0000
RENEW 2.607207  0.249858 10.43475  0.0000
WATER -2.265410  0.149052  15.19879  0.0000

serial correlations EFFECT
Heteroskedasticity Test: ARCH

F-statistic 1.833524 Prob. F(1,18) 0.1925
Obs*R-squared 1.848914 Prob. Chi-Square(1) 0.1739

Ladla X5 ey ARCH EFFECT asny pe 2S5 laal) dam

el = 3l
Date: 12/15/22 Time: 19:01
Sample: 2000 2020
Included observations: 21

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*

0.295 0.295 2.1002 0.147
0.078 -0.010 2.2552 0.324
0.004 -0.018 2.2557 0.521
-0.052 -0.052 2.3320 0.675
-0.097 -0.072 26146 0.759
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0.034 0.095 2.6516 0.851
0.198 0.187 4.0108 0.779
0.063 -0.061 4.1590 0.843
S L 9 -0.066 -0.110 4.3342 0.888
S S 10 -0.147 -0.122 52806 0.872
S L 11 -0.178 -0.083 6.8124 0.814
= o 12 -0.230 -0.123 9.6536 0.646
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