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:1995) 540 JA LAl i psilly o)l milil) dad dad Judla )Y Baagll jJa LSS .3 Jen

(2021
1 st difference level Ol
none itnrtee r;gef;t Intercept none itr;; ?gef)‘t intercept
2.66 4.42 3.75 2.67 4.36 3.75 %1 s da all adl)
1.96 3.62 3.00 1.96 3.60 3.00 %S5 s da al) adl)
3.04 3.21 3.20 1.43 3.36 1.04  Agricultural Production
6.36 6.51 5.51 0.49 3.12 2.36 c02_equiv
5.04 5.33 5.03 1.32 1.92 0.45 TMax
3.83 4.14 4.01 1.97 2.24 0.48 TMin
4.07 4.98 4.69 1.76 1.57 0.11 average
5.10 5.51 5.35 1.15 1.63 0.33 Hum
(b 518) CO2 8% c02_equiv .Y JLlall el )30 il Zad :Agricultural Proéjjc\:tTg:
(%) Wl 30 all As 53 ;T M (%) ool 3)) all ds 55 : TMax
(%) Al 43 51 1) :HUM (%) 5ulal) A )2 e sie : Average

Eviews gl aladinly Cucd ; juaal)

:1995) 558N JNA dalial) <l padl) 5 o150 il dad cp a3l slagy) @l axe jaad julaa 4 Jon

(2021
Lag LogL LR FPE AlC SC HQ
0 -280.2828  NA 356.2443 22.90262 23.19515 22.98376
1 -200.5568 114.8055 11.81611 19.40454 21.45225 19.97249
78.31751 0.552610 15.75808 19.56097
2 -118.9760 * * * * 16.81284*

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
Eviews gl aladiul Cuva ;)
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Ol — Cpouild g A8y sk aladidly o idial) Jalsil) SLd) i 5 J g2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(S) Eigenvalue Statistic ~ Critical Value Prob.**
None * 0.996070 315.6699 83.93712 0.0000
At most 1 * 0.977716 182.7327 60.06141 0.0000
At most 2 * 0.920575 91.43975 40.17493 0.0000
At most 3 * 0.481054 30.64899 24.27596 0.0069
At most 4 * 0.386848 14.90606 12.32090 0.0181
At most 5 0.123609 3.166640 4.129906 0.0890

Trace test indicates 5 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic ~ Critical Value Prob.**
None * 0.996070 132.9371 36.63019 0.0000
At most 1 * 0.977716 91.29298 30.43961 0.0000
At most 2 * 0.920575 60.79076 24.15921 0.0000
At most 3 0.481054 15.74293 17.79730 0.0992
At most 4 * 0.386848 11.73942 11.22480 0.0406
At most 5 0.123609 3.166640 4.129906 0.0890

Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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3G DA LAl wigilly o) 30 mll dad o & idal)l Jalsill Uadl) maal pigal gilii 6 Jg

(2020 -1995)

ECM Regression

Variable Coefficient Std. Error t-Statistic  Prob.
C 158.3419 24.92428 (6.352919) 0.0001
D(AGRICULTURAL_PRODUCTION(-1)) 1.308402 0.198845 (6.580019) 0.0001
D(CO2_EQUIV) 0.004752 0.006027 (0.788489) 0.4487
D(CO2_EQUIV(-1)) -0.02787 0.007961 (3.50092)  0.0057
D(TMAX) -12.2453 2.063233 (5.93498)  0.0001
D(TMAX(-1)) 5.366046 1.852846 (2.89611)  0.0159
D(AVERAGE) 18.83573 2.991788 (6.295811) 0.0001
D(AVERAGE(-1)) -4.31647 2.187966 (1.97282) 0.0768
D(HUM) 0.298263 0.368994 (0.808316) 0.4377
CointEq(-1)* -0.96886 0.152689 (6.34534)  0.0001
R-squared 0.897963  Mean dependent var  1.221806
Adjusted R-squared 0.836742 S.D. dependent var  3.897174
S.E. of regression 1574663  Akaike info criterion  4.035134
Sum squared resid 37.19345 Schwarz criterion 4.522684
Log likelihood -40.4392  Hannan-Quinn criter.  4.17036
F-statistic 14.66736 Durbin-Watson stat ~ 2.870295
Prob(F-statistic) 0.000006

(A smnall <) = (al A1y il

0.05 (5 siase dic 5 sian " 0.1 (5 siase e (5 sine”

Eviews gl aladiuls Cucd 1 jaal)

:1995) 858N (YA dAlial) ol yiill g 4o 1) juan @l jila dad Judl I EIY Baagl) )3 JLSA) 7 Jeaa

(2021
1 st difference level Okl
trend & . trend & .
none . intercept none . intercept
intercept intercept
2.66 4.42 3.75 2.67 4.36 3.75 %1 s da al) aidl
1.96 3.62 3.00 1.96 3.60 3.00 %S5 s da al) adl)
2.55 3.00 3.04 1.78 2.55 0.05 Vexa
6.36 6.51 551 0.49 3.12 2.36 c02_equiv
5.04 5.33 5.03 1.32 1.92 0.45 TMax
3.83 4.14 4.01 1.97 2.24 0.48 TMin
4.07 4.98 4.69 1.76 1.57 0.11 average
5.10 5.51 5.35 1.15 1.63 0.33 H

(0b <) CO2 (4% :co2_equiv
(%) Wl 50l s 3 ;T Min

(%) il &5k N H

o) G

Y53 DLLall & paall doe )30 il jaliall 4a8 :Vexa
(%) bl 51 all A 5o :TMax

(%) 3u1ad 4s yo ha 5ie :Average
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BAAN A Adliall il g de ) 3l jae il jila dad o Aadl) sUad) B dae yaad julaa 8 Jga
(2021 :1995)

Lag LogL LR FPE AIC sC HQ

0 -243.3682 NA  18.58675 19.94946 20.24199 20.03059
1 -152.5420 130.7896 0.253672 15.56336 17.61108 16.13131
2 -84.55605 65.26656* 0.035200* 13.00448* 16.80738* 14.05924*

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

EViews gl aladiul Cuva ;)
gl — Cuadld g ARy pha aladiinly & jidial) Jalsil) JLER) @iliS 9 Jgaa

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(S) Eigenvalue  Statistic  Critical Value Prob.**
None * 0.995667 259.7517 83.93712 0.0000
At most 1 * 0.953587 129.1578 60.06141 0.0000
At most 2 * 0.742038 55.47368 40.17493 0.0008
At most 3 0.413415 22.95506 24.27596 0.0727
At most 4 0.268006 10.15254 12.32090 0.1124
At most 5 0.105096 2.664944 4.129906 0.1212

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(S) Eigenvalue  Statistic  Critical Value Prob.**
None * 0.995667 130.5938 36.63019 0.0000
At most 1 * 0.953587 73.68414 30.43961 0.0000
At most 2 * 0.742038 32.51862 24.15921 0.0029
At most 3 0.413415 12.80252 17.79730 0.2408
At most 4 0.268006 7.487600 11.22480 0.2100
At most 5 0.105096 2.664944 4.129906 0.1212

Max-eigenvalue test indicates 3 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Eviews zeabi y aladinly il 1 juaal)



738 Fouad, et al.

SR LAl e il g Al 30 pan @ il dad G & bl Jalsill Uadl) sl i gad @ilii 10 Jsea
(2020 -1995) 5_xall

ECM Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 55.65743 7.158922 (7.774555) 0.0000
D(VEXA(-1)) 0.6648 0.117738 (5.646434) 0.0001
D(TMAX) -1.88128 0.587994 (3.19948) 0.0085
D(TMAX(-1)) 0.69946 0.105402 (6.636136) 0.0000
D(TMIN) -1.33014 0.745271 (1.78477) 0.1019
D(AVERAGE) 3.497024 1.26685 (2.76041) 0.0185
D(HUM) 0.027213 0.026261 (1.03628) 0.3223
D(HUM(-1)) 0.413471 0.071564 (5.777652) 0.0001
CointEq(-1)* -0.72441 0.093323 (7.76245) 0.0000
R-squared 0.868668 Mean dependent var 0.235627
Adjusted R-squared 0.803002 S.D. dependent var 0.501787
S.E. of regression 0.222716 Akaike info criterion 0.10787
Sum squared resid 0.793636 Schwarz criterion 0.546666
Log likelihood 7.651622 Hannan-Quinn criter. 0.229573
F-statistic 13.22856 Durbin-Watson stat 2.057545
Prob(F-statistic) 0.00001

Eviews gl aladiuls Cudd 1 jdaal)

:1995) 3l A LAlal) il il g 4o 50 paa il )y dad Jedlaw ) jEIaY Baagl) j3a JLES) 11 Jya

(2021
1% difference Level Ol
None _Trend & Intercept  None Trend & Intercept
mtercept mtercept
2.66 4.42 3.75 2.67 4.36 3.75 %35 dis da jall aidl)
1.96 3.62 3.00 1.96 3.60 3.00 %1 e da Al adll)
5.50 5.63 5.75 0.65 2.90 0.76 Vima
6.36 6.51 5.51 0.49 3.12 2.36 02_equiv
3.83 4.14 4.01 1.97 2.24 0.48 TMin
4.07 4.98 4.69 1.76 1.57 0.11 average
5.10 5.51 5.35 1.15 1.63 0.33 H
(ob 51S) CO2 88« :c02_equiv Y0 Jlledb &y seadi de) )30 il ) w L<‘/;an;
() Ll 8,1 a0 4a 53 TMin (%) bl 5l all As 5 : TMax
(%) Al Ay sk N :H (%) 3ol 4 o e i :Average
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B8N A Lalial) <l il g e ) 30 jeaa <l ) ol dad C Aadl sl cil 38 dae aaad yulaa 12 Jein
(2021 :1995)

Lag LogL LR FPE AlC SC HQ

0 -267.5180 NA 128.3076 21.88144 22.17397 21.96257
1 -182.5408 122.3671 2.795994 17.96327 20.01098 18.53121
2 -123.9700 56.22795* 0.824002* 16.15760* 19.96050*  17.21236*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

EViews gl aladiuly cuua 1 juaal)
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic ~ Critical Value Prob.**
None * 0.899600 150.5574 107.3466 0.0000
At most 1 * 0.861298 93.09243 79.34145 0.0032
At most 2 0.591872 43.70672 55.24578 0.3427
At most 3 0.449738 21.30234 35.01090 0.6217
At most 4 0.204661 6.368316 18.39771 0.8389
At most 5 0.025417 0.643649 3.841466 0.4224

Trace test indicates 2 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(S) Eigenvalue Statistic ~ Critical Value Prob.**
None * 0.899600 57.46494 43.41977 0.0008
At most 1 * 0.861298 49.38571 37.16359 0.0013
At most 2 0.591872 22.40438 30.81507 0.3695
At most 3 0.449738 14.93403 24.25202 0.5034
At most 4 0.204661 5.724667 17.14769 0.8425
At most 5 0.025417 0.643649 3.841466 0.4224

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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SR Lalial) il yill g Lo )31 jeaa il ol Aad Cp o jidiall Jalsill Uadl) priaual zdgal il 14 Jgaa

(2020 -1995) 5 _sdl)

ECM Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -12.9227 2.578885 (5.01094) 0.0002
D(VIMA(-1)) -0.26018 0.124764 (2.0854) 0.0558
D(CO2_EQUIV) 0.002943 0.003597 (0.818137) 0.427
D(CO2_EQUIV(-1)) -0.00862 0.002674 (3.22569) 0.0061
D(TMIN) 0.963408 0.586982 (1.641291) 0.123
CointEq(-1)* -0.40096 0.073854 (5.4291) 0.0001
R-squared 0.773295 Mean dependent var 0.470517
Adjusted R-squared 0.713636 S.D. dependent var 1.995303
S.E. of regression 1.067746 Akaike info criterion 3.174539
Sum squared resid 21.66154 Schwarz criterion 3.46707
Log likelihood -33.6817 Hannan-Quinn criter. 3.255675
F-statistic 12.9619 Durbin-Watson stat 2.527236
Prob(F-statistic) 0.000014

(R smnall <) = (ol @Y1y il
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AN ECONOMIC ANALYSIS FOR RELATIONSHIP OF CLIMATE
CHANGE WITH EGYPTIAN FOREIGN
AGRICULTURAL TRADE

Sara A. Fouad, A.E.H. Mahfouz, Halah E. Bassiouny and Siham A.M. Kandil
Agric. Econ. Dept., Fac. Agric., Zagazig Univ., Egypt

ABSTRACT: Climate changes affect Egypt's available natural resources, especially two
key suppliers in which Egypt is characterized by relative scarcity. These are arable land and
water suppliers, which have a direct and far-reaching impact on the agriculture sector, Hence
on Egyptian food security, on the other hand, Egypt is considered a net food importer and
with the effects of climate changes affecting the world's food supply leading to the escalation
of global food prices, thereby increasing the Egyptian food bill. The research problem is,
therefore, the impact of climate changes on Egypt's agricultural land productivity, which has
an impact on the natural, chemical and vital properties of the Earth and the spread of pests,
insects, diseases and other problems that ultimately affect productive crops, resulting in a
change in the prevailing crop structure in Egypt. Thus, agricultural foreign trade is affected by
the scale of agricultural production, which has been affected by climate change. Hence the
importance of answering the following question: what impact climate changes have on
Egypt's foreign agricultural trade performance« The research therefore aimed to measure the
impact of certain economic and climate variables and the performance of Egyptian
agricultural foreign trade and to compare the phenomenon under study (Egyptian agricultural
foreign trade variables, indicators of climate change). Estimate and analyse the extent to
which Egyptian agricultural output and Egyptian agricultural exports and revenues are
responsive to climate changes and see whether there is a long-term relationship between them
or not using the joint integration model. The study relied on published and unpublished
secondary data from its various sources such as data of the Central Agency for Public
Mobilization and Statistics on bone temperature, micro temperature, average temperature and
relative humidity, as well as trade data from the World Integrated Trade Solution website
(WITS). as well as data on both the emission of gases in Egypt and the value of agricultural
output provided by the Food and Agriculture Organization of the United Nations (FAO)
(FAO) and carbon dioxide equivalent data provided by the World Bank World Bank,
Research was also used by research findings, studies, references and scientific messages
relevant to the study's topic and the study found several findings that the study period was
divided into three periods according to the nature of the data in each time period and that there
were moral differences in the three time periods, Analysis also showed the relationship using
the model of integration between the value of Egypt's agricultural output and the value of
Egyptian agricultural exports and imports as subordinate variables of both CO2 equivalent
(CO2) and high and low temperature and average temperature and relative humidity as
separate variables, that there is a long-term relationship between them during the period
(1995-2021).

Key words: Agricultural foreign trade, climate change, Cointegration.
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