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Abstract

The research aims to analyze and measure the impact of economic growth on the long-term uses of land and water
resource in the agricultural sector through two basic hypotheses, there are an integrated relationship between
economic growth represented by the real gross domestic product (GDP) and the agricultural land represented by
cultivated area, and water resource represented by water quantity used in the agricultural sector, using ARDL-
UECM Model .The long-term elasticities indicate that10% increase in GDP leads to 5.4 % increase in the total
cultivated area. The short-term elasticities indicate that 10% increase in GDP leads to 6.1% increase in the
cultivated land. The long-term elasticities indicate that 10% increase in GDP leads to 1.7 % increase in water
quantity. The short-term elasticities indicate that 10% increase in GDP leads to 1.1 % increase in water quantity.
There is significance effect for the error correction coefficient that 33% of the imbalance in the equilibrium of the
cultivated area in the short run in the previous period (t-1) is corrected in the current year (t) to reach long-term
equilibrium. and there is significance effect for the error correction coefficient that 77% of the imbalance in the
equilibrium of the water quantity in agricultural sector in the short run in the previous period (t-1) is corrected in
the current year (t) to reach long-term equilibrium.

Keywords: GDP, Cultivated Area, water Quantity in the agricultural sector, Autoregressive Distributed Lag model
(ARDL),
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(2020/2019-1991/1990) 5 i)l U lakiod guosall Y58 (23 L] b (6)ed) Jgdor

. Level Test Critical Values Ist d|ffe.re.nce Test Critical Values
Variable t-Statistic
ADF 1% 5% 10% ADF 1% 5% 10%
Ln. GDP Constant 1.06 -3.69 -2.97 -2.62 -6.74 -3.68 -2.97 -2.62
n- Constant & Trend -2.17 -4.30 | -3.57 -3.22 -6.81 -4.32 -3.58 -3.22
Ln. Constant -2.31 -3.69 -2.97 -2.62 -7.11 -3.69 -2.97 -2.62
Cultivated
Ua'r\feaa © Constant&Trend | 5,1 | 430 | 357 | -322 4.89 437 | 360 | -3.23
Ln. water Constant -3.21 -3.67 -2.96 -2.62 -6.79 -3.69 -2.97 -2.62
quantity Constant & Trend -3.09 -4.30 -3.57 -3.22 -6.78 -4.32 -3.58 -3.22
Eodb (3) ¢ (1) 08 J9dr ©llo (e Cawsg Caex Eviews gely Judos 78S & juaall
(2020/2019-1991/1990) 8l UM wlpsiall 09 & uahed Hlas] 63 (7) 03y Jour
Level Test Critical Values Ist dlffe_r ence Test Critical Values
. t-Statistic
Variable
ADF 1% 5% 10% ADF 1% 5% 10%
Ln. GDP Constant 0.43 -3.68 | -2.97 | -2.62 -6.85 -3.68 | -2.97 -2.62
n- Constant & Trend -2.33 -4.30 | -3.57 | -3.22 -6.87 -4.32 | -3.58 -3.22
Ln. Cultivated Constant -4.3 -3.68 -2.97 | -2.62 -8.22 -3.69 -2.97 -2.62
area Constant & Trend -3.02 -4.30 | -3.57 | -3.22 -18.60 -4.37 | -3.60 -3.23
Ln. water Constant -3.06 -3.67 | -2.96 | -2.62 -7.94 -3.69 | -2.97 -2.62
quantity Constant & Trend -2.95 -4.30 | -3.57 | -3.22 -12.13 -4.32 -3.58 -3.22
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J9Y) Z3 g0l Aaaly sUal lays dodss Hlas| 7 (8) by Joub

Lag LogL LR FPE AlC SC HQ

0 41.24614 NA 0.000208 -2.803295 -2.708138 -2.774205
1 118.9874 138.8237* 1.07e-06* -8.070531* -7.785059* -7.983259*
2 121.5458 4.202971 1.20e-06 -7.967555 -7.491767 -7.822102

* 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 goly Jud=s zls 1auaadl

ARDL 4sjgall slbasl ol 78 9o gl
& sl Jolao 0F (6 (1, 1) 46,1 ¢y0 929 ARDL dsgall sl Ol 6 3 god o il I ¢y
2bY e a5 @ Lt iy 755000k Jiaws 43isS (Ln GDP)sobaidYl gaill OF $T%98 s>
(9) 08y Jgdr. S 3 gaill Liginn Jl pdi low 552 50 sy F dasd O (£1)3)) glatll ds) iall

ARDL Model Zt_c)'}aﬂ wj\ C)‘j_?c_é_u L_;\.UU\J.:L}}“ Giyg Ias @Lu (9) ‘0.5_) dj..\?
Selected Model: ARDL(1, 1)

Variable Coefficient Std. Error t-Statistic Prob.*
Cultivated Area (-1) 0.720296 0.124654 5.778381 0.0000
GDP 0.022391 0.022036 3.016134 0.0193
GDP(-1) 0.047084 0.023559 1.998528 0.0566
C 2.380408 1.049410 2.268330 0.0322
R-squared 0.985128 Mean dependent var 9.017950
Adjusted R-squared 0.983344 S.D. dependent var 0.079603
S.E. of regression 0.010273  Akaike info criterion -6.191061
Sum squared resid 0.002639 Schwarz criterion -6.002468
Log likelihood 93.77038 Hannan-Quinn criter. -6.131996
F-statistic 552.0188 Durbin-Watson stat 2.203244

Prob(F-statistic) 0.000000
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Loyl agzg pday Al pasll dupys i adeg % 5 Dginall Gyiwn (o ST Adlaimdl dagall
b Lasjs3 dsge aslgaall slasYl 0y Breusch-Godfrey test Hlusl plaseinl. eldy Juulud!
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TEST F-statistic Prob.*
Breusch-Godfrey 0.927437 0.6341
Jarque-Berra 1.416612 0.3482
Breusch-Pagan-Godfrey 0.64903 0.5910

Eviews geoliyy Jud=s gl 1youasll
H(opeliedl) sl Lo Hlas
Jaal) s9amdl L] dimegioy Blaiadl o g5l (3 Slaisall (r Hidio JoS 3929 ro il
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(5.73) 02391 d=lg (4.94) 33V o) domy =l dagdll o ST (29 (6.88) ol gl Statistic
saidl (o 21 Absb d5)ls3 A8Me 5929 ST Z3gaidl il Gy i S5 5929 de J o5 09
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e U2 dugb d8Me 5929 (ST e Job5 39292 o
Bounds Test Lol s (11) &) Jgur

F-Statistic Null: Hypothesis: No Levels Relationship
TestStatistic Value Significant 1(0) 1(1)
F-Statistic 6.68 5% 4.94 5.73
Eviews gobiy Jud=s g8l ouadll
el @ dus 3l 02h I e JlamYl doall gl 31 50085 03 73 geild) Al ol el g8l IS ¢y
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1Johansen, S, Estimation and hypothesis Testing of Cointegrating Vectors in Gaussian Vector Autoregressive MOdel,
Economerics.1991
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cbohll ell 3 350l 225 L5 (12) 03) Jou

Variable Coefficient Std. Error t-Statistic Prob.
Ln GDP 0.054637 0.070022 2.208411 0.0404
C 7.839433 0.689259 11.373712 0.0000

Ln Cultivated Area = (0.054637*Ln GDP + 7.839433)

Eviews goly Judos zils uaadl
:ARDL dengin plisinly (Lasdl guoaas) sl ell (3 U991 g8 gl juuas g8l
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(t-1) Al 8481 (3 J=II 8ab 8a)l UM ey all (02D 15 3 ! (30 %33 O ] Aail 0da
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Variable Coefficient Std. Error T Statistic Prob
CointEq(-!) -0.334507 0.11644 -2.872 0.00
D(GDP(-1)) 0.061301 0.02377 2.986 0.00

C 0.023655 0.00521 4.541 0.00

dag «JoVl CS}AJJ\ SPESN

o) Jaed! sus! ‘«J\.Q%b.)mj

Eviews goly Jud=s zls auaadl
)Lﬁé—\j A|C L;S\JLJ:H (w_‘a u’\-“ falose! c-Ua.a}” C)L‘>J.) ).:JJU}Q ARDL CJ}AJ )AJ.BJJ M\ CJ)LJ:})” R
GDP ¢2b _paisS slaall dwSWater Quantity ¢ 28Nl @ diaioll QU Z3 g0l ol il

Lisied ell3g (SC) 53l g
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QU Z3501l) &l eladl olamys ko sl 5 (14) @d) Jgar

Lag LoglL LR FPE AlC SC HQ

0 -9.121988 NA 0.007814 0.823851 0.919839 0.852393
1 51.92159 108.5219* 0.000114* -3.401599* -3.113635* -3.315972*
2 54.48917 4.184211 0.000128 -3.295494 -2.815555 -3.152783
3 56.73608 3.328760 0.000148 -3.165636 -2.493720 -2.965840

* 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
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ARDL 4sjgall sllasl ol6 3 9o guilis
Jolae OF o (1,0) 43,01 (3 929 ARDL dsjgell sladl <ol zhged dds @il I oy
S e wass @ Olpd) i 7350306 Ln GDP, ($obaidl soill 01 ST %49 g2 &l dydill
Jsdr .S Z3gal diginn ] pdn las 3.96 9503 cady F dagd Oly (£13)) glladll dodsciual) sliall

(15) &)
ARDL Model dejgall &insll olgamald GIUI lamsYl 3903 s 55 (15) pdy Jour
Method: ARDL
Selected Model: ARDL(1, Q)
Variable Coefficient Std. Error t-Statistic Prob.*
Water Quantity (-1) 0.466278 0.171320 2.721685 0.0114
GDP 0.003880 0.026178 2.748205 0.0338
C 1.959648 0.675100 2.902750 0.0074
R-squared 0.493604 Mean dependent var 3.629348
Adjusted R-squared 0.474651 S.D. dependent var 0.125623
S.E. of regression 0.114127 Akaike info criterion -1.405310
Sum squared resid 0.338650 Schwarz criterion -1.263866
Log likelihood 23.37700 Hannan-Quinn criter. -1.361011
F-statistic 3.962518 Durbin-Watson stat 2.027128

Prob(F-statistic) 0.031469

*Note: p-values and any subsequent tests do not account for model
selection.

Eviews goly Jud=s zls 1yuaadl
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Sl UM e J9ad e 98 WS b a3 A go A8l gaaall sV 0ls Breusch-Godfrey test
HeteroscedasticityUasdl u> pla @l plaadl A8 (po JI> Zdgeidls dJarque-Berra Test

QW Z39aill) duazad! ©hlasd 7l (16) @) Jgd=

TEST F-statistic Prob.*
Breusch-Godfrey 0.753950 0.4813
Jarque-Berra 0.482632 0.7855
Breusch-Pagan-Godfrey 1.497073 0.2424
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g J21 Agb d8e 5929 (ST 2 idue JobS 392
Bounds Test Lol g8l (17) oy Jodr
F-Statistic Null: Hypothesis: No Levels Relationship

Test Statistic Value Signific 1(0) 1(1)
F-Statistic 5.98 5% 4.94 5.73
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1AV padlly Joshall pdadl (3 (g3
:ARDL &uxgio pluscisly Joglall (Sdall (§ QW 3 g0l i85 sl

B3 Jraiell $oLaidYl geill Olpaioall o Hise JoS 5929 e ST @l o Tl
98 pilig S Ol Lf—b‘}_” glaall dSgiunsl! o)l cu,ong dsoial! oliad! 4Se L;L‘p)l\ L?bud\
Usine Tl 350 Jlaz Yl oeoll gl 01 (18) ) gl (po s 03 309 - S dbglo 5515201 A8M
%1.7 £ glaall dSd gl obill 4 83L) U] $95 %10 Sl bl 8oL Ol Cus

cbohll gl 3 QU 3 g0l 2085 755 (18) p3) Jgur

Variable Coefficient Std. Error t-Statistic Prob.
Ln GDP 0.0173 0.261781 2.712455 0.0328
C 3.6717 1.582822 0.106952 0.0000

Ln Water Quantity - (-0.0173*Ln GDP + 3.6717 )
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Variable Coefficient Std. Error T Statistic Prob
CointEq(-!) -0.771455 0.24423 -3.15876 0.0081
D(GDP(-1)) 0.011237 0.23149 2.88140 0.0416

C 0.047850 0.05001 0.95685 0.6152
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