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Measuring the Impact of Some of the Most Important Agricultural Economic Variables
on the Libyan Agricultural Sector Using the Autoregressive Distributed Lag (ARDL)
Model During the period (1981-2021)
Abstract
The research aims to test the relationship between some of the most important
agricultural economic variables and agricultural output in Libya in the short and long terms,
The study data included the period 1981-2021. The variables included in the study were:
Arable areas, agricultural labor, imports of agricultural production inputs, economic changes
after 2011 and their impact on the farming sector in Libya. For this reason, it was relied upon
Autoregressive model with distributed lags (ARDL). The results showed the existence of a
long-term and short-term equilibrium relationship Between study variables and agricultural
output, Except for the agricultural labor variable, which was not statistically significant.
keywords: Growth of the agricultural sector, Cultivable areas, Imports of
agricultural supplies, Agricultural labor,ARDL.
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ARDL(3,4,4,2) JY) 350
Variable Coefficient T-Statistic Prob
logIMAGIN 0.197977 2117024 0.0484
logLAAGAR 3.517213 2.453598 0.0246
logGAGLAB 0.270575 1.705085 0.1054
DUMPL -0.505002 -2.657148 0.0160
CointEq(-1) -0.656015 -6.615730 0.0000
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Diagnostic Testsiaseid! Oyl ] c.ojé (6) Jgs!

Prob Loyl Gilar Sy
0.3508 0.920557 F-statistic

- a1 gy
0.1680 1.900645 Chi-square i
0.2267 2.968087 Jarque-Bera el s
0.8159 0.055032 F-statistic

- okl oS pis
0.8094 0.058175 Chi-square

s LBl s las)
0.3961 0.757983 F-statistic \
cﬁ}aﬁ\

(Eviews 12) glaxY1 mabpl plisezal 22U slie] @ laabl

Jlasl O alls (BG)(Breusch-Godfrey) Jos o &3 ;.4 «(Autocorrelation) 3! LY st —
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Pesaran, M., Shin, Y., & Smith, R. (2001). Bounds Testing Approaches to the Analysis of Level
Relationships. Journal of Applied Econometrics, 289-326.

PETER C.B PHILLIPS, P. P. (1988, June 01). Testing for a unit root in time series regression.
BIOMMETRIKA, pp. 335-346.
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UNIT ROOT TEST TABLE (PP)

At Level
LOGCAGPRO LOGAGLAB LOGIMAGIN LOGSLAS

With Cons... -Statistic 22712 —2.56940 -2.2892 -2.6249
o a. F5a T BT a. Fe8oF OGS

no = no o
wWith Cons . t-Statistic 24128 -2 6494 -1.9194 -4 4978
ek TGS L=y g L e AR T

no no no —
Without ... t-Statistic 0.2517 02282 -0.s091 -0.2786
e O 78T el e 4 O HEFLTZ O.5793F

no no no no

At First Difference

diLOGEAG... dILOGAG...  diLOGSIMM. . AL OGS A
wWith Cons___ t-Statistic -5 8249 -F.8T7T56 -F. 5408 -Z0. 38542
et O EREIT Ll l i PRI T
WWith Cons... t-Statistic -5. 7651 —-F.Fa59 -F. 7355 -Z24 2578
o e P T PR PP X
i s P P
wWithout O t-Statistic -5 9155 -7.a9560 -TF.6421 -158. 6659
ok PR ERER PRI O EREREET L R

UNT ROOT TEST TABLE (ADFE)

At Level
LOGCAGPRO LOCAGLAB LOGIMACGIN LOGL A
With Cons... -Statistic -2.3442 -5.5524 -2.2780 -3.6191
o o TEFE PR o FEIFE O DT
no a no S
With Cons . t-Statistic 28219 09562 -1. 9142 -4 53207
Sk, O TO25 OO F O &288 AN ATF
no no no =
Without o t-Statistic 0.2016 o.0919 -0.6091 01172
ek . FFE 2 Fe= L 2 gy L EGFTE
no no no no
At First DVifference
d(LOGAG... dLOGAG. [s L e o= | (V) DN ALOSLA
wWith Cons . t-Statistic -5 7416 -3 6838 -7 . 5451 -9.3584
ek EX AP LI ED RPN L EREERET
With Cons.. . t-Statistic -5.8828 -5.0228 -F. 7355 -9.2408
e oL GO TE O P O e
Whithout t-Statistic -5 8276 -2 8412 -¥. 6465 -9 4321
Sk, L L ENEIRE O G L e
s s s .

MMotes: (*)Significant at the 10%; (**)Significant at the S%; (***) Significant at. ..
*MackKinnon (1996 one-sided p-values_

This Result is The Out-Put of Program Has Developed By:
Dr. Imadeddin Alhfosabbeh

College of Business and Ecomnomics
OQassim University-FKS4
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Dependent Variable: LOGAGPRO

Method: ARDL

Date: 01/21/24 Time: 1514

Sample (adjusted): 1985 2021

Included observations: 27 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AI1C)

Dynamic regressors (4 lags, automatic): LOGIMAGIM LOGLAAGAR
LOGAGLAB

Fixed regressors: DUMPL C @TREMND

Mumber of models evalulated: 500

Selected Model: ARDL(3, 4, 4, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
LOGAGPRO(-1) 0.803321 0.141287 5685737 0.0000
LOGAGPRO(-2) -0.667391 0.180419 -3.699110 0.00186
LOGAGPRO(-3) 0208054 0169738 1.225740 0.2361

LOGIMAGIMN 0197977 0.093517 2117024 0.0484
LOGIMAGIMNG-1) -0.145597 0.0946504 -1.539013 0.1412
LOGIMAGIMN{G-2) 0.036247 0.092013 0.393932 0.6983
LOGIMAGIMN(-3) 0.046434 0.081402 0570431 05754
LOGIMAGIM(-4) 0.146340 0076917 1.9025549 0.0732

LOGLAAGAR 3517213 1.433492 2453598 0.02486
LOGLAAGAR(-1) -0.724157 1.452220 -0.498655 0.6241
LOGLAAGAR(-2) 2871106 1.079631 2. 659341 0.0160
LOGLAAGAR(-3) -0.985441 0.985493 -0.999948 0.3306
LOGLAAGAR(-4) 2888711 1.265510 2 282646 0.0348

LOGAGLAB 0270575 0158687 1. 705085 01054
LOGAGLAB-1) -1.050091 0.283511 -3.703885 0.0016
LOGAGLABI-2) 0. 796653 0.229065 3477847 0.0027

CUMPL -0.505002 0.190054 -2 657148 0.0160

C -53 43499 20 64297 -2 Hh88532 0.0185
E@TREMD 0.031794 0.009840 3231109 0.0048
R-squared 0.948683 Mean dependentwvar 7187136
Adjusted R-squared 0.897367 SD. dependentwvar 0.5817732
S.E. ofregression 0186379 Akaike info criterion -0.215585
Sum squared resid 0.625270 Schwarz criterion 0.611643
Log likelinood 22.98832 Hannan-Quinn criter. 0.075052
F-statistic 18 48686 Durbin-Watson stat 2281185
Prob(F-statistic) 0.000000

*Mote; p-values and any subsequent tests do not account for model
selection.
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ARDL Long Run Form and Bounds Test

Dependent Variable: D{LOGAGPRO)

Selected Model: ARDL(3, 4, 4, 2)

Case 5 Unrestricted Constant and Unrestricted Trend

Date: 01/21/24 Time: 15:26

Sample: 1981 2021

Included observations: 37

Conditional Error Correction Regression

Wariable Coeflicient Std. Error t-Statistic Frob.
C -53.43499 20.64297 -2.588532 0.0185
@TREMND 0.031794 0.009840 2231109 0.0046
LOGAGPRO-1) -0.656015 0.158919 -4.1279838 0.0006
LOGIMAGIM{-1) 0.281401 0107192 2625197 0.0172
LOGLAAGAR(-1) 7567432 2.840692 2663940 0.0158
LOGAGLAB(-1) 0.017137 0150710 0113708 0.9107
DHLOGAGPRO-1)) 0.459337 0.147728 21093245 0.0061
DHLOGAGPRO-2)) -0.205054 0.169738 -1.225740 0.2361
D{LOGIMAGINY 0197977 0.093517 2117024 0.0454
DH{LOGIMAGIMNG-1)) -0.229021 0.092197 -2.484042 0.0221
DH{LOGIMAGIMNG-2)) -0.192774 0.081884 -2.354237 0.0301
DH{LOGIMAGIMN-3)) -0.146340 0.076917 -1.902559 00732
D{LOGLAAGAR) 3.517213 1.423492 2453598 0.0246
D{LOGLAAGAR(-1)) -4. 774376 2.411681 -1.9796838 0.0632
D{LOGLAAGAR(-2)) -1.903269 1.811791 -1.050491 0.3074
D{LOGLAAGAR(-2)) -2.888711 1.265510 -2. 282646 0.0348
DiLOGAGLAB) 0270575 0.158687 1.705085 0.1054
D{LOGAGLABC-1)) -0.796653 0.229065 -2.477547 0.0027
DUMPL -0.505002 0.190054 -2.6571458 0.0160

* p~value incompatible with -Bounds distribution

Levels Equation
Case 5 Unrestricted Constant and Unrestricted Trend

Wariable Coeflicient Std. Error t-Statistic Frob.
LOGIMAGIN 0.425955 0211191 2031120 0.0573
LOGLAAGAR 11.53545 2.956544 2901667 0.0010
LOGAGLAB 00261232 0230122 0113817 0.9109

EC = LOGAGPRO - (0. 42907 LOGIMAGIN + 11 53547 OGLAAGAR + 0.0261
TLOGAGLAB)
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Yalue Signif. 1oy 11y
Asymptotic: n=1000
F-statistic 9.378832 10% 3.4 4.45
K 3 5% 4.01 507
2.5% 4.52 5.62
1% 517 6.36
Actual Sample Size 37 Finite Sample: n=40
10% 376 4795
5% 4 .51 5.643
1% 5.238 T.T4
Finite Sample: n=35
10% 38 4.888
5% 4.568 5.795
1% 6.38 T.73
t-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Yalue Signif. 1oy 11y
t-statistic -4 127988 10%5 -3.13 -3.84
5% -3.41 -4 16
2.5% -3.65 -4 .42
1% -3.96 -4.73
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ARDL Error Correction Regression

Dependent Variable: D{(LOGAGPRO)

Selected Model: ARDL(3, 4, 4, 2)

Case 5 Unrestricted Constant and Unrestricted Trend

DCrate: 01/21/24 Time: 1529

Sample: 1981 2021

Included observations: 37

ECM Regression
Case 5 Unrestricted Constant and Unrestricted Trend

Wariable Coefficient Std. Error t-Statistic Frob.
= -53.43499 g8.083592 -6.6103032 0.0000
E@TREMD 0.021794 0.006574 4. 836111 0.0001
D{LOGASPRO-1 1) 0.459337 0. 110470 4 158009 O.0006
D{LOGSASPRO-2)) -0.2028054 0124759 -1.5432896 O 1400
OGS IMASIF Y 0197977 0064411 3073544 00055
DH{LOGIMAGIPNC-T D) -0.229021 0070116 -2.266314 00043
CHLOGIMAGIMG-2)) -0.192774 0.065909 -2.924865 0.0090
CHLOGIMAGIMG-2)) -0.145340 0.064750 -2 259737 0.0265
D{LOGLAAGAR) 2517213 1.129384 20285941 00064
DL G LASG AR 1) -4 FTF4L3TE 1. 4405654 -2.2314242 000329
DO G LAAGAR-Z23) -1.903269 1127023 -1.588758 01085
DLOGLAAGARI-3)) -2.888711 0865771 -3.336578 00037
D{LOGAGLAB) 0270575 0.134484 2.011947F 0.0594
CHLOGAGLAB-1)) -0.¥95653 0184077 -4 327829 0.0004
DUMPL -0.505002 0117979 -4.2804473 00005
CointEqgl-1)* -0.556015 0099160 -6.615730 00000
R-squared 0.892532 Mean dependentvar 0.017925
Adjusted R-squared 0.816284 S.D. dependent var 0.402578
S.E. ofregression 0172554 Akaike info criterion -0.3FF747
Sum squared resid 0625270 Schwarz criterion 0.2128266
Log likelihood 22 93832 Hannman—-Zwuinn criter. -0.122158
F-=tatistic 11.66362 Durbin-YWatson stat 2281185
FProo(F-statistic) 0000001

* p=value incompatible with t-Bounds distribution.

F-Bounds Test Full Hypothesis: Mo levels relationship
Test Statistic Walue Signif. 1Oy {1y
F-statistic 9. 378832 10%6 347 4 45
kK 2 5% 4.01 5.07
2 5% 4. .52 5.62

1% 517 6.36

t-Bounds Test Full Hypothesis: Mo levels relationship
Test Statistic Walue Signif. Oy 1)
t-statistic -6.615730 10% -3.13 -3.84
5% -2.41 -4.16

2 5% -3 .65 -4 .42

1% -2.96 -4 73
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