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At t Ar r Ap P <)Ly
-18.6943* | 1.94556 |-15.2784* |0.29698 |-14.7289* | 2.93896 Levin, Lin & Chu t*
444.489* 1.08002 267.946* [2.07005 201.793* | 0.16010 ADF - Fisher Chi-square
593.811* 1.18892 | 558.054* 2.94495 176.467* | 0.44719 ADF - Fisher Chi-square
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(*) Ay Jsa

Apalil) 5,30 Alganl) Ll il JalSill b ¢ guailaga LS

Series: PTR

Johansen Fisher Panel Cointegration Test

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

Hypothesized Fisher Stat.* Fisher Stat.*

No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
None 20.04 0.0027 24.28 0.0005
At most 1 3.609 0.7294 3.320 0.7677
At most 2 3.356 0.7630 3.356 0.7630

* Probabilities are computed using asymptotic Chi-square distribution.
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(£) A% Jsa
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Johansen Fisher Panel Cointegration Test

Series: PR T

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

Hypothesized Fisher Stat.* Fisher Stat.*
No. of CE(s) (from trace test) Prob. (from max-eigen test) Prob.
None 17.12 0.0088 20.76 0.0020
At most 1 3.369 0.7613 3.597 0.7310
At most 2 2.365 0.8833 2.365 0.8833

* Probabilities are computed using asymptotic Chi—square distribution.

(°) A% Jya
(el 30 A gaal) il JalSIly Alseal) Fpalad) (g feall ilagpal) i

Dependent Variable: P

Method: Panel Fully Modified Least Squares (FMOLS)

Variable Coefficient Std. Error t—Statistic Prob.
R 0.049136 0.090902 0.540536 0.5901
T -0.212174 0.123741 -1.714655 0.0897
R-squared 0.804955 Mean dependent var 2.857725
Adjusted R-squared 0.790430 S.D. dependent var 0.563041
S.E. of regression 0.257753  Sum squared resid 6.245049
Long-run variance 0.164192
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Dependent Variable: P
Method: Panel Fully Modified Least Squares (FMOLS)

Variable Coefficient Std. Error t—Statistic Prob.
R 0.082263 0.093973 0.875384 0.3836
T -0.260117 0.127922 -2.033411 0.0448
R-squared 0.749948 Mean dependent var 2.379255
Adjusted R-squared 0.731328 S.D. dependent var 0.489312
S.E. of regression 0.253628 Sum squared resid 6.046746
Long-run variance 0.175473

(V) a2 Jg2a

Lald) 5,A0 A gand) cililyll Uadl) sl 7 3 gad

System: UNTITLED

Estimation Method: Least Squares
Date: 08/28/17 Time: 11:40
Sample: 1983 2014

Included observations: 96

Total system (balanced) observations 288

Coefficient Std. Error t—Statistic Prob.
C(1) -0.100390 0.031688 -3.168053 0.0017
C(2) -0.299153 0.110065 -2.717966 0.0070
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C(3) -0.260677 0.109804 -2.374011 0.0183
C(4) 0.019544 0.040500 0.482568 0.6298
C(5) 0.016719 0.038204 0.437626 0.6620
C(6) -0.068459 0.058904 -1.162212 0.2462
C(7) -0.062136 0.053490 -1.161645 0.2464
C(8) 0.069508 0.018890 3.679573 0.0003
C(9) -0.037582 0.161479 -0.232739 0.8161
C(10 0.151468 0.560874 0.270057 0.7873

(10)
(11) 1.255276 0.559546 2.243381 0.0257
(12) -0.331234 0.206380 -1.604971 0.1097
(13) -0.218595 0.194684 -1.122821 0.2625
(14) -0.499818 0.300165 -1.665142 0.0971
(15) 0.125698 0.272575 0.461149 0.6451
(16) -0.045692 0.096262 -0.474659 0.6354
C(17) 0.135304 0.117570 1.150835 0.2508
(18) 0.322871 0.408364 0.790645 0.4299
(19) 1.146998 0.407397 2.815431 0.0052
(20) 0.043237 0.150262 0.287743 0.7738
(21) -0.107790 0.141746 -0.760440 0.4477
(22) -0.779127 0.218546 -3.565053 0.0004
(23) 0.062704 0.198458 0.315957 0.7523
(24) -0.011563 0.070087 -0.164979 0.8691

Determinant residual covariance 0.001668

Equation: D(P) = C(1)*( P(-1) + 0.740570700782*R(~1) - 1.06236332467*T(
~1) - 0.353553502046 ) + C(2)*D(P(~1)) + C(3)*D(P(-2)) + C(4)*D(R(-1))
+ C(5)*D(R(-2)) + C(6)*D(T(-1)) + C(7)*D(T(-2)) + C(8)

Observations: 96

R-squared 0.197714 Mean dependent var 0.042458
Adjusted R-squared 0.133896 S.D. dependent var 0.179721
S.E. of regression 0.167257 Sum squared resid 2.461787
Durbin-Watson stat 1.952035

Equation: D(R) = C(9)*( P(~1) + 0.740570700782#R(-1) - 1.06236332467*T(
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~1) - 0.353553502046 ) + C(10)*D(P(~1)) + C(11)*D(P(~2)) + C(12)*D(R(
~1)) + C(13)*D(R(-2)) + C(14)*D(T(-1)) + C(15)*D(T(-2)) + C(16)

Observations: 96

R-squared 0.401654 Mean dependent var 0.005521
Adjusted R-squared 0.354058 S.D. dependent var 1.060481
S.E. of regression 0.852314 Sum squared resid 63.92670
Durbin-Watson stat 1.917471

Equation: D(T) = C(17)*( P(~1) + 0.740570700782*R(-1) - 1.06236332467
*T(~1) - 0.353553502046 ) + C(18)*D(P(~1)) + C(19)*D(P(-2)) + C(20)
*D(R(-1)) + C(21)*D(R(-2)) + C(22)*D(T(-1)) + C(23)*D(T(-2)) + C(24)

Observations: 96

R-squared 0.498841 Mean dependent var 0.041979
Adjusted R-squared 0.458977 S.D. dependent var 0.843672
S.E. of regression 0.620557 Sum squared resid 33.88800
Durbin—Watson stat 1.990974

(M) A% Jgaa
zeaill Adgaad) clilutt Uadl) fual 7 dgal

System: UNTITLED

Estimation Method: Least Squares
Date: 08/28/17 Time: 12:22
Sample: 1983 2014

Included observations: 96

Total system (balanced) observations 288

Coefficient Std. Error t—Statistic Prob.
C(1 -0.121105 0.033997 -3.562217 0.0004
C(2 -0.442356 0.108979 -4.059108 0.0001

-0.043288 0.033726 -1.283516 0.2004

(1)
)
Cc(3) -0.044988  0.115177  -0.390594  0.6964
)
(5) -0.047673  0.033766  -1.411852  0.1592
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C(6) 0.099184 0.047963 2.067941 0.0396
C(7) 0.079209 0.048312 1.639524 0.1023
C(8) 0.058856 0.017288 3.404518 0.0008
C(9) 0.083913 0.198375 0.423003 0.6726
C(10) 0.295626 0.635894 0.464898 0.6424
C(11) 0.516893 0.672064 0.769113 0.4425
C(12) -0.437860 0.196794 -2.224970 0.0269
C(13) -0.250800 0.197028 -1.272920 0.2042
C(14) -0.309966 0.279864 -1.107559 0.2691
C(15) 0.147342 0.281901 0.522671 0.6016
C(16) -0.013718 0.100873 -0.135990 0.8919
C(17) 0.120007 0.147368 0.814334 0.4162
C(18) 0.293153 0.472392 0.620573 0.5354
C(19) 0.286107 0.499262 0.573060 0.5671
C(20) 0.028337 0.146194 0.193829 0.8465
C(21) -0.097737 0.146368 -0.667752 0.5049
C(22) -0.756900 0.207905 -3.640603 0.0003
C(23) -0.022425 0.209418 -0.107080 0.9148
C(24) 0.034216 0.074936 0.456602 0.6483
Determinant residual covariance 0.001479

Equation: D(P) = C(1)*( P(-1) + 0.123499260455*R(~1) - 0.138571352541
*T(-1) - 2.86070899903 ) + C(2)*D(P(-1)) + C(3)*D(P(-2)) + C(4)*D(R(
~1)) + C(5)*D(R(-2)) + C(6)*D(T(~1)) + C(7)*D(T(-2)) + C(8)

Observations: 96

R-squared 0.396513 Mean dependent var 0.038865
Adjusted R-squared 0.348508 S.D. dependent var 0.185424
S.E. of regression 0.149665 Sum squared resid 1.971177
Durbin—Watson stat 1.963136

Equation: D(R) = C(9)*( P(-1) + 0.123499260455*R(~1) - 0.138571352541
*T(~1) - 2.86070899903 ) + C(10)*D(P(~1)) + C(11)*D(P(-2)) + C(12)
*D(R(-1)) * C(13)*D(R(-2)) + C(14)*D(T(~1)) + C(15)*D(T(-2)) + C(16)

Observations: 96




YoV ‘)..31.44“ -w&\d.\d\

Sl Auspadd) A4S Al

R-squared
Adjusted R-squared
S.E. of regression

Durbin—Watson stat

0.371822
0.321854
0.873303
2.002532

Mean dependent var 0.005521
S.D. dependent var 1.060481
Sum squared resid 67.11385

Equation: D(T) = C(17)*( P(-1) + 0.123499260455*R(~1) - 0.138571352541
*T(~1) - 2.86070899903 ) + C(18)*D(P(~1)) + C(19)*D(P(-2)) + C(20)
*D(R(-1)) + C(21)*D(R(-2)) + C(22)*D(T(-1)) + C(23)*D(T(-2)) + C(24)

Observations: 96

R-squared
Adjusted R-squared
S.E. of regression

Durbin—Watson stat

0.452257
0.408687
0.648758
2.037513

Mean dependent var 0.041979
S.D. dependent var 0.843672
Sum squared resid 37.03800
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The impact of climate changes on the productivity of
agricultural crops in Egypt

Abstract

There are very few studies that deal with the relationship
between climate changes and their impact on productivity of
agricultural crops in developing countries, especially Egypt. This
study aims to measure the impact of climate changes represented
in temperatures and precipitation on productivity of Egyptian
agricultural crops (wheat and corn) in the long and short term, that
during the period from 1981 to 2014, according to the division of
governorates producing agricultural crops into three regions:
Upper Egypt, Middle Egypt, and Lower Egypt. The scientific
contribution of that study is to use the econometric method
through real data, unlike other studies that use experimental data.
Some of the modern econometric techniques of Full-Modified
OLS (FMOLS) were used to estimate the Co-integration trend of
Panel Data to derive long-term estimates of climate change effects
on productivity on crops of wheat and maize. The study concluded
that there is a long-term significant relationship between the
average temperatures and the productivity of both maize and
wheat crops, that the temperature greatly affects the productivity
of the two crops in the long term rather than in the short term. And
that the average rainfall did not have a significant effect for both
the long and the short term.

key words:

Climate change, productivity of agricultural crops,
Egyptian agricultural, Full-Modified OLS (FMOLS), Co-
integration trend of Panel Data.




