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Abstract:

The current study aimed to monitor climate changes and their effects on
economic growth in Egypt during the period (1990-2021). By using the
descriptive analysis approach and the standard method, it was found that climate
change is one of the most complex problems facing humanity and threatens its
annihilation. In Egypt, climate change is an imported phenomenon, as the
Egyptian economy contributes only a small percentage to international
emissions, not exceeding 1%. And through the standard method based on the
autoregressive model for distributed slowing periods, and the study concluded
through co-integration tests using the ARDL boundary approach, that there is a
long-term equilibrium relationship between climate changes and economic
growth during the period (1990-2021). It was found that the error correction
model has a negative sign, which means that it is consistent with what the

economic and econometric theory decides.
Keywords: climate change, global warming, carbon emissions, agricultural land,

fossil fuels, economic growth, framework agreement on climate change, air
conditioning, ARDL model.
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8 McKinsey Global Institute. 2020. How will African farmers adjust to changing patterns of
precipitation? May 18, Article. https://www.mckinsey.com/capabilities/sustainability/our-
insights/how-will-african-farmers-adjust-to-changing-patterns-of-precipitation.

® Radhouane L (2013) Climate change impacts on North African countries and on some Tunisian
economic sectors. J Agric Environ Int Dev 107:101-113.

10 Chang-Gil Kim.2019. The Impact of Climate Change on the Agricultural Sector: Implications of the
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12 McCormack, S. (2021). CLIMATE CHANGE AND ANIMAL AGRICULTURE: FEDERAL
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CAUSE. Environmental Law, 51(3), 745-769. https://www.jstor.org/stable/48628532.
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13:925548. doi: 10.3389/fpls.2022.925548.
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change and global rice security,” in Modern Techniques of Rice Crop Production (Singapore:
Springer), 13-26. doi: 10.1007/978-981-16-4955-4 2.

17 Belford, C., Huang, D., Ahmed, Y.N., Ceesay, E. and Sanyang, L. (2022), "An economic
assessment of the impact of climate change on the Gambia’s agriculture sector: a CGE approach",
International Journal of Climate Change Strategies and Management, Vol. ahead-of-print No. ahead-
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il pseal HLASY) ohya] Suef 28 Gl . gl b B 05 Al Zubl Ciliie aies
Gsiase vie Ladll (ggines o J31 LS dgindl (ggiane () im0V (35dl) 8 Byine ol

cdll sl (adys Basg aa dsaer S axell (a8 Ji B (e ¢(0 %)

sl Jg8 S0 aladiuly san ol Hda HLiS) 0l (Y) 8 Jsan
ADF 4ilas) dad

Coaledl dod 4 punall shlalls 8 il
P-value
el s (o sinall B AL ye ALul) 0.0000 -7.407268 0 GDPG
(o Sl mail (45 ya LAY
Js¥) A

(5 sinsall 8 A3SL ALl 0.0002 -4.359482 0 Total CO 2
el s (s sl B ASLu e Al 0.0013 -4.514381 0 Agricultural land (% of
Y Gl & RSl il lgaY) land area)
el s (s sl B AL e ALl 0.0001 -5.549392 0 Total annual freshwater
Y G 8 RSl il JlgaY) withdrawals, (% of

internal resources)

Bl s o sl AL ye AL 0.0000 -7.072770 0 Fossil fuel energy
sV Gl A8 ] iyl consumption (% of total)
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idlas) o) cAugine (g5 die Bangl) 3x LaAY (ADF) ladl mils sgun 8 4l cpiis
o Lol il s My LAl e il (ggiae Of o L dlgiza e 5,34 (1)
Y Bigine (i Nie Bang jda dgas adall (s (ad)

o Laily (sionall 8 8L Croad sl pead duiadl Albd) of z i) (e cales
35l Bt el JalSl) apanil ARDL Longie aladiad aivas cllaly . Jo¥) (a1 3 Sl
d(1) dmdd) e s T (0)amdl) e elgas 2yl dana Aia)l) Jedladl JalS5 i jn (8 CDlaal
A(2) Al A )l e JalSie x5l asmg pre ST
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prob JliaY)

0.0010
0.0010
0.0027
0.2869
0.0566
0.0137
0.0110
0.0020
0.2637
0.0170

0.1312

0.0180
0.3414
0.2296
0.0665
0.0002
0.0016
0.0056
0.0206
0.0034
1.878797

t duilaa)

-5.385402
4.674682
-4.534043
-1.152665
2.280943
3.270706
3.431039
4.798853
-1.215200
3.114077

1.708827

-3.071517
1.02071
1.315987
-2.170791
7.066766
4.090938
3.941566
2.978624
4.336444
DW

(PRINT) ISSN :1110-225X

idal) Jalsill jLialy ARDL gigai guilii ok ¥/

ARDL g3 sai i lis (V) o8, s
Glaal) Ladl B3R cilagleal) ) il
0.374513 -2.016905 G_D_P_G(-1)*
4.979289 23.27659 AGRIC_LAN(-1)
1.393830 -6.319687  ALECTR_TO_POP(-1)
0.001032 -0.001189 T_F_W(-1)
2.66E-05 6.06E-05 TOTAL_CO_2(-1)
0.142741 0.466865 D(G_D_P_G(-1))
0.143134 0.491099 D(G_D_P_G(-2))
3.002684 14.40944 D(AGRIC_LAN)
0.464193 -0.564087  D(ALECTR_TO_POP)
1.176981 3.665208  D(ALECTR_TO_POP(-
1))
0.572686 0.978622  D(ALECTR_TO_POP(-
2))
0.000742 -0.002278 D(T_F_W)
0.000505 -0.000515 D(T_F_W(-1))
0.000518 -0.000681 D(T_F_W(-2))
0.000461 -0.001002 D(T_F_W(-3))
5.08E-05 0.000359 D(TOTAL_CO_2)
0.000102 0.000416  D(TOTAL_CO_2(-1))
9.48E-05 0.000374 D(TOTAL_CO_2(-2))
8.71E-05 0.000259 D(TOTAL_CO_2(-3))
123.7556 536.6593 Cc
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0.002110 * F-static
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Gadgg Bound test ye o jball Julsill siaanl glala 558 jlad) 5 a6l taigy LOA) il € [¢

Glypaiall JSU i) shals clyid ao)l ] as aaaty @l ((AIC HQSIC) bl el

U)ol o Alaliall LRI (1) &8 JSa

() o S b LS

Akaike Information Criteria (top 20 models)

2.08

2.04

2.00

1.96

1.92

1.88

1.84

Model1026 - -~

Model1001 - —————— .
Model401 - ——————
Model901 ————————.
Model801 -————————
Model176 - - ——————————-

Model776 -— - ______.

Model376 ————————————_.

Model876 —— -~ ____.
Model676 -~ ——————————— .
Model276 —— ———— .
Model152 ————————— .

Modell026:ARDL(3, 1, 3, 4, 4)
Modell0O01:ARDL(3, 1, 4, 4, 4)
Model401: ARDL(4,1, 3, 4, 4)
Model901: ARDL(3,2, 3, 4, 4)
Model801: ARDL(3,3, 2, 4, 4)
Modell76: ARDL(4,3, 2, 4, 4)
Model776: ARDL(3,3, 3, 4, 4)
Model376: ARDL(4,1, 4, 4, 4)
Model876: ARDL(3,2, 4, 4, 4)
Model676: ARDL(3,4, 2, 4, 4)
Model276: ARDL(4,2, 3, 4, 4)
Model152: ARDL(4,3, 3, 4, 3)
Modell051:ARDL(3, 1, 2, 4, 4)
Model426: ARDL(4,1, 2, 4, 4)
Model51: ARDL(4, 4, 2, 4, 4)
Model751: ARDL(3,3, 4, 4, 4)
Model151: ARDL(4,3, 3, 4, 4)
Model651: ARDL(3,4, 3, 4, 4)
Model926: ARDL(3,2, 2, 4, 4)
Model251: ARDL(4,2, 4, 4, 4)

Model1051 - - - ____ .

Modeld26 - - ————————_______,

Model51 - ____,
Model?51 - .

Model15 —~——— ——— .
Model651 - - —— .
Model926 ——— .
Model251 —— .
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Bound test ¢l Aidal) Jalsil 3 gast) JLad) il (€) b Jgaa

6 Siua  Ssa
4 giaal Lgmall  Lgaall s giua Lginall 5 s Aa Al adl OV FPWRA
A 2.5% 5% 10%
3.29 2.88 2.56 2.2 <Y1 aal(0)
)(8.358634
1.37 3.87 3.19 39 Sle¥aslf (1)

EViews 12 gabiy pladinly Eualil slae ] : juaall
ZAgaills Aulidl) COICEAl (o RES) ot

sl ai 3aal) zagaill of (V) ady Slall JSAY (i sl gl s -0t
e ST Al Lllaa) daill cels ) (Jarque—Bera) lodl milss @lly ) dilia) ¢ alall

b Gy g 555 sl o e Gty 3 (ajill sl (Say diag /L0 (s5inne

Tasall ekall sl (V) ) Uss

Series: Residuals
5 Sample 1995 2021
Observations 27

Mean 2.53e-14
Median 0.067952
Maximum 0.375914
Minimum -0.773298
Std. Dev. 0.290799
Skewness -0.988909
Kurtosis 3.486088
Jarque-Bera 4.666552
-0.2 0.0 0.2 0.4

S

w

N

Probability 0.096978

1
0 . ...
-0.8 0.6 -0.4

EViews 12 zalip alaaiul Gald) slac) @ jaadl)
Ol s ¢eplall i) Aae e Cadsl cylid) sae aagi ol @l Las) y—o—¢
L CLERY ) il c.@jj «du)all o3¢l (White) 5 (Breusch—Pagan—Godfrey) (g)laal &bl
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Liginall (g5icse Sy ¢l ad¥ ) S Lgnall ol (e 5T (+.VTA) Ladgaall dadl) cisla
S0 AN ggin (e el ela

Heteroskedasticity Test: White (¢) a8, Jsaa

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.205701 Prob. F(19,7) 0.9972
Obs*R-squared 9.673780 Prob. Chi-Square(19) 0.9605
Scaled explained SS 0.808260 Prob. Chi-Square(19) 1.0000

EViews 12 zaliy aladiuls Gald) dlac) @ jaadll

35 (1) b)) Jsaadl b Al (i (Autocorrelation  test) : Bl 3131 bLsy) Las) ¥-o—t
Breusch — ) jLasl aladnal ellyg ¢ 1Y) B o Blall ulicl) Tl V) (ga jaiall o 35l
(.00 Bagine Siae (e ST Caela (120 YAAY) die Adldal ik JgY) daall xie (Godfrey
ganall Bl O LaS clgmady a5 ol Al 8 Luades Byl dgag dain Ol 25 (ay

A(Y) Al Al Al e ST (LM) mibal Caeliad

Sloall A LlaY) las) (1) o) Jsas

Breusch-Godfrey Serial Correlation LM Test:;
Null hypothesis: No serial correlation atup to 2 lags

F-statistic 0.277938 Prob. F(2,5) 0.7683
Obs*R-squared 2.701405 Prob. Chi-Square(2) 0.2591

EViews 12 zalip aladiuls Gald) dlac) @ jaiadll
cBlabaall o (A) a8y Sl DA (e griaing 1 dgaill (ASgl) JLELAN LEA v-o—t¢
Db 29ag 35 Lee daball Jae 553l yie WS s 23350alARDL 7301l 8,34
oobiaY) elaany bl JSal a8y Gum ¢z dgall o alaly )l cilpkie cp
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1.6
8
1.2 6
4
0.8 2 /
0 e /\\\/
0.4
2
e 4
0.0 —_—
6
0.4 -8
2015 2016 2017 2018 2019 2020 2021 2015 2016 2017 2018 2019 2020 2021
—— CUSUM of Squares 5% Significance —— CUSUM 5% Significance
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Wadll s 350l 90 Laginy 4Dl il Aaedle SV 2 dsaill 8 cAegane Jio il
A e VS L) & Uadll w3508 3L . Error Correction Model (ECM)
Suad DMy (Lagged Variables i) syad <y Cilysia e lgilgialy clldg) Ja¥) dlgh
Joaall jelah (Uadll mooniai o 3gas Gualad s 25 Gy - (3]l Jedladdl Blsd Lgalils ellag) JaY)
& ohdl) o WS oyl 3a3 e Le (goines ol Uadll an ales of (V) &)
> Wl oS o sy Ao kil ade cuar Lo sag 0 AV - ik dushal) daY)
o Abdlad) b Geall gl ) sasally dosill ey Lae o ne Uadll s 7 30adl (365
Jare bl juinally Aaliall chysall u 3D s vie and Lo st gkl da¥) ailad
Al Jalaall 138 3L culS s ¢ s3Lai@Y) gail
2L ) 5yl e b uaal) @il denti Abighal) il 8 ash Jodl) <as cale
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Vector Error Correction Estimates
Date: 05/14/23 Time: 22:42
Sample (adjusted): 1995 2021

Included observations: 27 after adjustments

Standard errors in () & t-statistics in []

Cointegrating Eq:

CointeEql

G _D_P_G(-1)

AGRIC_LANGDL)

ALECTR_TO_POP(-1)

T_F_W(1)

TOTAL_CO_2((-1)

C

1.000000

-10.53353
(2.45886)
[-4.28391]

2.551983
(0.32212)
[ 7.92238]

-0.000137
(0.00032)
[-0.42634]

-8.22E-06
(9.9E-06)
[-0.83094]

-215.9618

Error Correction:

D(G_D_P_G) D(AGRIC_LAN) D(ALECTR_ ...

D(T_F_W)

D(TOTAL_C...

CointEgql

D(G_D_P_G(-1))

D(G_D_P_G(-2))

D(AGRIC_LANCGL1))

D(AGRIC_LANC(G-2))

DALECTR_TO POP(-1))

DALECTR_TO_ POP(-2))

D(T_F_WwW(-1)

D(T_F_WwW(-2)

D(TOTAL_ _CO_2(-1))

D(TOTAL_ _CO_2(-2))

-0.518091
(0.31095)
[-1.66618]

0.409626
(0.28505)
[1.43703]

0.275530
(0.27670)
[0.99577]

-9.977352
(5.43643)
[-1.83528]

-5.852877
(5.65436)
[-1.03511]

0.899180
(0.79765)
[1.12728]

0.004294
(0.67002)
[ 0O.00641]

0.000496
(0.00082)
[0.60155]

-0.000577
(0.00077)
[-0.75033]

1.07E-05
(0.00011)
[ 0.09873]

4.99E-05
(9.9E-05)
[ 0.50619]

0.153129
(1.21313)
[O0.12623]

0.006210
(0.01603)
[0.38733]

0.010340
(0.01470)
[0.70354]

-0.002109
(0.01427)
[-O.14784]

-0.795985
(0.28029)
[-2.83986]

-0.492430
(0.29153)
[-1.68914]

0.021940
(0.04113)
[0.53349]

0.020637
(0.03454)
[0.59742]

3.67E-05
(4.3E-05)
[O0.86328]

3.30E-05
(4.0E-05)
[0.83248]

-5.46E-06
(5.6E-06)
[-0.98115]

-2.59E-06
(5.1E-06)
[-0.50963]

0.113342
(0.06255)
[1.81213]

-0.179821
(0.09590)
[-1.87500]

0.099639
(0.08792)
[1.13333]

-0.005347
(0.08534)
[-0.06265]

0.002827
(1L.67674)
[ 0.00169]

1.098754
(1.74396)
[ 0.63003]

-0.568124
(0.24602)
[-2.30928]

-0.205311
(0.20665)
[-0.99351]

4.92E-05
(0.00025)
[0.19338]

3.51E-06
(0.00024)
[ 0.01480]

4.24E-05
(3.3E-05)
[1.27451]

2.99E-05
(3.0E-05)
[0.98336]

-0.158960
(0.37416)
[-0.42484]

0.175297
(112.575)
[ 0O.00156]

3.565456
(103.199)
[ 0.03455]

0.767980
(100.177)
[0O.00767]

-2388.718
(1968.20)
[-1.21365]

-666.9424
(2047.11)
[-0.32580]

39.19464
(288.783)
[0.13572]

-10.32252
(242.573)
[-0.04255]

0.057714
(0.29847)
[0.19336]

0.065432
(0.27851)
[0.23493]

0.025406
(0.03909)
[0.64987]

-0.015557
(0.03571)
[-0.43565]

112.5862
(439.201)
[O0.25634]

873.0002
(946.964)
[0.92189]

-162.2798
(868.098)
[-O0.18694]

129.9885
(842.674)
[0.15426]

-17081.51
(16556.3)
[-1.03172]

15897.24
(17220.0)
[0.92319]

-860.5502
(2429.20)
[-0.35425]

1448.210
(2040.49)
[O.70974]

0.652484
(2.51073)
[ 0.25988]

-0.911803
(2.34281)
[-0.38919]

0.104017
(0.32886)
[0.31630]

-0.302464
(0.30039)
[-1.00692]

7547.837
(3694.50)
[ 2.04299]

R-squared

Adi. R-squared
Sum sqg. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz sC
Mean dependent
S.D. dependent

0.372663
-0.087384
33.48075
1.494005
0.810053
-41.21565
3.941900
4.517827
0.096296
1.432717

0.592788
0.294165
0.088999
0.077028
1.985074
38.84077
-1.988205
-1.412278
0.035651
0.091684

667821
A424a224
184941
460792
741495
456397
589363
165290
162963
607265

OONRONOBOO

0.193977
-0.397106
4388421.
540.8895
0.328172
-200.2930
15.72541
16.30134
77.11746
457.6082

0.392998
-0.052136
3.11E+08
4549.887
0.882876
-257.7934
19.98469
20.56062
6501.889
4435.725

Determinantresid covariance (dof adj.)
Determinantresid covariance

Log likelihood

Akaike information criterion

Schwarz criterion

Number of coefficients

1.33E+09
70386860
-435.4952
37.07372
40.19332
65
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EC = G_D_P_G - (11.5407*AGRIC_LAN -3.1334*ALECTR_TO_POP -0.0006
*T_F_W + 0.0000*TOTAL_CO_2 + 266.0806)
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