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ABSTRACT

Since the 1970s, the world has experienced many economic crises due
to financial crises, wars, and pandemics, such as the oil embargo crisis, the
global financial crisis, the Russian-Ukrainian war, and COVID-19. These
crises coincide with worsening the climate change problem. This study aims
to analyze the direct and indirect effects of the economic crises on CO-
emissions through the effect of these crises on the prices and the consumption
of fossil fuels and on renewable energy production. We also examine the
impact of some crises that occurred in the Egyptian economy, namely the
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1973 oil embargo crisis, the global financial crisis of 2008, and the political
instability in 2011, on Egypt's CO2 emissions. The paper uses the
autoregressive distributed lag (ARDL) cointegration model. Our results
conclude that the effect of an economic crisis on carbon emissions depends
on the nature and cause of the crisis. Our results show that the 1973 oil
embargo crisis, which was followed by a significant rise in oil prices, had a
negative impact on Egypt's emissions during the crisis period, while Egypt's
period of political instability (2011-2014) caused an increase in emissions,
whereas the effect of the global financial crisis on emissions in Egypt was
insignificant. In both the short and the long run, the results showed that fossil
fuel consumption and economic growth have a positive impact on CO-
emissions, whereas renewable energy production and oil prices have a
negative impact on CO, emissions in Egypt.

Keywords: Economic Crisis, Energy, Carbon Emissions, Qil Prices, Climate
Change
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None Constant None Constant | Constant | Constant | Constant | Constant
& Trend & Trend

1 -6.277 8521 = -2.657  -8.672 -1.452 -2.829 -1.720 -3.281 In CO,,
(0.0000) ~ (0.0000) = (0.089)  (0.0000) = (0.8324) = (0.0615) = (0.7273) = (0.0213)

1 2527 | -4558 | -2.489 | -4.356 0.971 -3.625 -3.104 -4.677 In FF,
(0.0125) = (0.0006) = (0.0138) = (0.0011) & (0.9386) = (0.0087) = (0.1169) = (0.0004)

1 3990  -4.004 = -4.464  -4.402 -2.609 -2.314 -4.496 -3.315 In REP,
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Gina vic il Culil) aall agag Alls L i(Level) el ggivall die daall wdl) e
b\;ﬁ\)ﬂ_g L\.}m\ 2l A9 bA(PN ‘;‘5 «—2.923 = 5% dieg «-3.574 = 1% z\fjm

-3.506 = 5% xics -4.161 = 1% Lsirs (s5iee xic Al las (Trend)
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+ng GFCt + ng IPt + u, .......(3)
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0.000 *-0.196 In OPt
0.002 *-0.301 OILt
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LNCOZ2)
Selected Model: ARDL(1, O, 3, 3, 2, 2, 3)
Case 1: No Constant and No Trend
Date-—64/03/23 Time: 19:37

Sample: 1972 2021

Included observations: 47

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
LNCO2(-1)* -1.224943 0.150353 -8.147096 0.0000
LNFF** 0.570592 0.230547 2.474950 0.0208
LNREP(-1) -0.789597 0.155467 -5.078865 0.0000
LNOP(-1) -0.239735 0.036708 -6.530886 0.0000
LNIND(-1) 1.458761 0.194942 7.483044 0.0000
LNURB(-1) 1.738812 0.528157 3.292225 0.0031
LNGDPP(-1) 1.013654 0.424159 2.389798 0.0251
D(LNREP) -0.335225 0.231936 -1.445332 0.1613
D(LNREP(-1)) 0.519004 0.172371 3.010976 0.0060
D(LNREP(-2)) 0.334831 0.182850 1.831181 0.0795
D(LNOP) -0.072657 0.029576 -2.456644 0.0216
D(LNOP(-1) 0.072247 0.032492 2.223556 0.0358
D(LNOP(-2)) -0.039161 0.029140 -1.343896 0.1915
D(LNIND) 0.618524 0.145262 4.257981 0.0003
D(LNIND(-1)) -0.564501 0.142875 -3.951013 0.0006
D(LNURB) 23.46866 8.369507 2.804067 0.0098
D(LNURB(-1)) 24.26845 9.269442 2.618113 0.0151
D(LNGDPP) 1.747000 0.825991 2.115036 0.0450
D(LNGDPP(-1)) 1.192274 0.434285 2.745371 0.0113
D(LNGDPP(-2)) 0.711489 0.519187 1.370390 0.1832
ol -0.301192 0.087028 -3.460875 0.0020
GFC 0.016355 0.026028 0.628336 0.5357
P 0.082767 0.031468 2.630174 0.0147

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z2).

Levels Equation
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LNFF 0.465811 0.177121 2.629902 0.0147
LNREP -0.644599 0.106372 -6.059865 0.0000
LNOP -0.195711 0.025557 -7.657947 0.0000
LNIND 1.190881 0.137226 8.678249 0.0000
LNURB 1.419504 0.382362 3.712458 0.0011
LNGDPP 0.827511 0.330564 2.503327 0.0195

EC = LNCOZ2 - (0.4658*LNFF -0.6446*LNREP -0.1957*LNOP + 1.1909
*LNIND + 1.4195*LNURB + 0.8275*LNGDPP)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 12.07045 10% 1.75 2.87
Kk 6 5% 2.04 3.24
2.5% 2.32 3.59
1% 2.66 4.05
Actual Sample Size a7 Finite Sample: n=50
10% -1 -1
5% -1 -1
1% -1 -1

Finite Sample: n=45

10% -1 -1

5% -1 -1

1% -1 -1

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
t-statistic -8.147096 10% -1.62 -3.7
5% -1.95 -4.04

2.5% -2.24 -4.34

1% -2.58 -4.67

Judlal) by (Ao 1ilais) ((EViews 12) Jlasy) galindl alaiials cpfiald) il (et jaal)
cclpuriall duia3l)
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ARDL Error Correction Regression
Dependent Variable: D(LNCO2)
Selected Model: ARDL(1, O, 3, 3, 2, 2, 3)
Case 1: No Constant and No Trend
Date: 04/03/23 Time: 19:40

Sample: 1972 2021

Included observations: 47

ECM Regression
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LNREP) -0.335225 0.106953 -3.134309 0.0045
D(LNREP(-1)) 0.519004 0.127307 4.076792 0.0004
D(LNREP(-2)) 0.334831 0.120571 2.777050 0.0105
D(LNOP) -0.072657 0.022947 -3.166363 0.0042
D(LNOP(-1)) 0.072247 0.026280 2.749158 0.0112
D(LNOP(-2)) -0.039161 0.020431 -1.916754 0.0673
D(LNIND) 0.618524 0.116314 5.317701 0.0000
D(LNIND(-1)) -0.564501 0.111873 -5.045900 0.0000
D(LNURB) 23.46866 5.929748 3.957784 0.0006
D(LNURB(-1)) 24.26845 7.338509 3.307000 0.0030
D(LNGDPP) 1.746999 0.374504 4.664833 0.0001
D(LNGDPP(-1)) 1.192274 0.297031 4.013971 0.0005
D(LNGDPP(-2)) 0.711489 0.336864 2.112093 0.0453
olL -0.301192 0.056344 -5.345585 0.0000
GFC 0.016355 0.018634 0.877697 0.3888
P 0.082767 0.018774 4.408485 0.0002
CointEq(-1)* -1.224943 0.119193 -10.27698 0.0000
R-squared 0.853591 Mean dependent var 0.048052
Adjusted R-squared 0.775507 S.D. dependent var 0.066972
S.E. of regression 0.031732 Akaike info criterion -3.788540
Sum squared resid 0.030207 Schwarz criterion -3.119338
Log likelihood 106.0307 Hannan-Quinn criter. -3.536715
Durbin-Watson stat 2.231921

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 12.07045 10% 1.75 2.87
k 6 5% 2.04 3.24
2.5% 2.32 3.59

1% 2.66 4.05

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
t-statistic -10.27698 10% -1.62 -3.7
5% -1.95 -4.04

2.5% -2.24 -4.34

1% -2.58 -4.67

by o 13lis) ((EViews 12) Slasy) galiml) aladiuly sl i o : juaal

epiall duiasl) dedhd
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Years 1co, 2FF, 3SREP, ) >IND, ®URB, 7GDPP, 0il, GFC, IP, £
1972 25,474,998 89.02644 0.420128 2.483554 21.66745 3.017216 980.147 0 0 0 % E
1973 23,761,076 83.3353 0.410482 3.294715 20.49537 3.007695 992.928 1 0 0 g E'
1974 26,089,140 93.95104 0.476828 11.5966 23.27608 3.006775 986.8834 1 0 0 £ ‘E’,
1975 31,059,912 104.2025 0.517999 11.54652 25.40798 3.050563 1051.668 1 0 0 'E
1976 34,450,452 124.9577 0.596896 12.81834 23.77472 3.067218 1165.081 1 0 0 ‘@E
1977 37,815,064 134.5471 0.658601 13.93995 24.70188 2.66646 1240.92 1 0 0 ::;;
1978 39,261,004 140.9897 0.706263 14.04009 26.1684 2.46933 1315.598 0 0 0 £
1979 42,889,508 157.6716 0.666396 31.6553 34.72936 2.544254 1341.364 0 0 0 ‘[—t;
1980 45,176,028 182.6771 0.662538 36.88278 33.38866 2.620763 1438.006 0 0 0 g
1981 50,902,684 210.8949 0.672622 35.98149 31.28132 2.633443 1504.105 0 0 0 "k:z
1982 56,431,170 237.9749 0.673131 33.01725 30.04542 2.650295 1610.47 0 0 0 e
1983 56,980,476 261.7882 0.612926 29.59235 28.58647 2.744205 1647.299 0 0 0 E
1984 63,704,310 288.6369 0.584994 28.82125 28.76582 2.791532 1758.713 0 0 0 ¥
1985 63,807,230 301.7989 0.540623 27.5995 29.59517 2.790866 1810.02 0 0 0 -
1986 74,392,900 309.7864 0.515906 14.45068 27.88662 2.773556 1844.708 0 0 0
1987 74,613,520 330.1075 0.501931 18.46146 25.94175 2.5429 1864.047 0 0 0




Years

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

1€0,,
74,309,480
71,904,560
75,217,530
77,295,850
79,939,880
92,277,976
84,555,820
94,890,390
93,568,660
107,512,840
121,465,780
124,496,184
140,349,710
124,293,720
125,782,376
146,462,660
149,143,330
165,043,680
176,019,060

2 FF,
335.7696
353.4148
361.8925
367.1112
363.6475
363.0694
381.5049
404.726
427.3188
445.6936
464.5144
497.1099
526.3706
550.4415
568.773
607.6346
643.6226
661.7481
698.5427

3REP,
0.48081
0.503049
0.514395
0.500273
0.483062
0.48619
0.505331
0.515758
0.517928
0.519552
0.522936
0.569019
0.590753
0.588467
0.55745
0.504941
0.495744
0.476363
0.47255

s0pP,
14.94523
18.25223
23.75982
20.02958
19.34853
16.99596
15.84029
17.04107
20.69811
19.11995
12.73388
17.99583
28.53629
24.47892
25.05912
28.87202
38.31984
54.59922
65.23743

5IND,
27.44967
26.58961
27.40605
32.13333
31.41121
31.14691
30.50286
30.2451
29.51874
28.99962
28.64509
28.40085
30.75187
30.89886
32.18176
33.37059
34.66792
34.14873
36.15474

6 URB,
2.416633
2.362091
2.259373
2.10496
2.016751
1.987372
1.935837
1.883888
1.844607
2.101496
2.252407
2.22098
2.181716
2.163845
2.198414
2.195053
2.138747
2.09031
2.053453

7 GDPP,

1913.094
1954.417
2012.88
1987.037
2028.225
2039.694
2073.653
2122.881
2181.253
2251.989
2327.102
2416.362
2517.581
2553.528
2560.457
2587.631
2639.347
2703.223
2832.548

oil,
0
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Years 4 COzt 2FF, 3REP, ‘op, >IND, *URB, "GDPP, O0il, GFC, IP; ‘ g
2007 185,907,330 742.5012 0.511784 72.49282 35.06539 1.96328 2974.688 0 0 0 ‘:
2008 194,764,000 786.8004 0.537155 97.39535 36.21255 1.911946 3125.748 0 1 0 ('E .
2009 203,169,680 820.306 0.483799 61.75965 35.81645 1.912018 3208.452 0 1 0 (; “E{
2010 200,841,470 855.1744 0.457722 79.60947 35.78452 1.98116 3305.883 0 1 0 'E': “5.
2011 213,026,640 897.4458 0.45553 111.415 35.95172 2.163465 3290.762 0 1 1 E {E
2012 213,733,500 934.4486 0.446807 111.8297 39.2513 2.135928 3288.794 0 0 1 sE"
2013 211,418,900 927.7029 0.433091 108.8142 39.88696 2.192219 3283.741 0 0 1 _E
2014 226,899,340 915.9149 0.418149 99.08781 39.89033 2.217821 3301.204 0 0 1 ?E
2015 224,479,730 929.656 0.430441 52.46184 36.63021 2.079125 3370.382 0 0 0 :E
2016 239,385,570 983.2111 0.424633 43.79685 32.45595 1.962353 3444.268 0 0 0 3
2017 260,110,600 1024.652 0.405252 54.2701 33.75076 1.926563 3517.588 0 0 0 E
2018 243,907,870 1023.593 0.417053 71.41226 34.96339 1.896589 3634.834 0 0 0 ‘g
2019 256,140,160 993.5246 0.51283 64.30259 35.62345 1.854868 3768.628 0 0 0 £
2020 235,819,780 919.1225 0.600903 41.8983 32.00914 1.857087 3836.091 0 0 0 *E
2021 249,624,140 988.2385 0.600978 71.01352 30.79125 1.842867 3898.517 0 0 0 "
.WB — World Development Indicators «Statista <BP «Global Carbon Project cbity Ae jilaie) ¢ oufialil) das) a1 jdaall t
BP Statistical Review of World Energy «bly Ao syl 3 2 Global Carbon Project ity JAe alaisyl 1

WB (sl dlid) iy o aaie¥l 7 <6 <5 Statista abby e syl 4




