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An Econometric Modeling of the determinants of agricultural sector GDP growth in
Algeria Using Autoregressive Distributed Lag Approach during the Period
1995 -2021
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Abstract: This study aims to identify the most important determinants of GDP growth
for the agricultural sector in Algeria, as one of the most important strategic sectors that
can drive economic growth, by building an econometric model for annual data using an
autoregressive approach for distributed lag periods during the period 1995-2021. The
study found a long-term equilibrium relationship between GDP growth for the
agricultural sector and some of its determinants that are included in the standard
model, namely the total fixed capital formation of the agricultural sector, agricultural
land, agricultural mechanization, so that these determinants positively affect the growth
of agricultural GDP except for agricultural mechanization. The study also showed that
labor, fertilizer consumption and annual rainfall do not affect the growth of agricultural
GDP in Algeria, mainly due to the lack of qualified labor, the lack of proper utilization
of rainfall, the low use of modern irrigation techniques, and the poor effectiveness of

fertilization techniques used in agricultural production.
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15000

11005

9261 49032
10000 8224 gpe9 8199 7694 7723

9572 9329 8877
7397
5512 5696
5000 4656
3385 3357 3572

2356 2346 2572 2516

30' 3n| 35' 47' 54 S)I 54 8 11 113 31 357 314 40 32 23 2y 34 373| 408 43] 57
0 —_ — - - - - - - - - - - - -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
-2326 -2316 .2537 -2469

-5000 3319 -3290 .3506
-4 568
-5399 -5381
-7278 7897 7720 -7826 -7286 -7286 8302
-10 000 -8904 -8718 9479 -9090
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-15 000
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AGR-GDP= | AGR-EMPL, AG-TRAC, CON-FERT, GFCF-AGR, LAND-AGR, RAINFALL

i) 2aBliag Joloes 2- 10
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Ssiua s L Oly Slaaall slatul pue of Sld o ST ) ShLasYl sda g o bl
Judbadl o sl Al 25515 A8Me llia oS 13 Lo s 3 welud g8 el ) 28LAYL « JolS

L Dildin JolSS 0929 ) s Leo clpiield 23l
)yl Olpdie o bolaY Jds 1-2-11T

laiie g LU Bgiims e (PCA) Zacldl BLSL Jubos Al § Jolall Julntll 5,

el il gas 8 Jratll bl sl o 23Madl Ancde A33a09 2101 oudll ol Ioges oyl

clelas @B mage ol Jouzlly Lmsss Gow G| dpuat)l olnailly (AGR-GDP) (1301 ¢ Uaall
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AGR GOP  AGR EMPL  AG TRAC CON FERT GFCF AGR  LAND AGR  RAINFALL
AGR_GDP 1.000000
AGR_EMPL -0.965374 1.000000
_AG_TRAC 0.884230  -0.862342 1.000000
CON FERT 0.706965  -0.726016 0.560530 1.000000
GFCF_AGR 0934799 0987152 0.838563 0732018 1.000000
LAND_AGR 0911459  -0.849923 0.B66736 0.677428 0.876624 1.000000
RAINFALL 0.341828 0275472 0.351880 0.020068 0.332637 0.184187 1.000000
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laylad 5ylaline dylad d8gauall Ll codlel Jguzd 3 osll blo¥ ddgame D (10 LoDl
L oneded A gyul] dpolaid¥ olpaall on bla¥) cdlilas gl s LS M"" Ul @301 4
(AGR -GDP) (#1301 gllaall Jxll mlll sai oo S o (ReaaSe A8e) Ligdy adlus Lolsyl 3929
0.965374- 5 Lol Jalae 5u3 > EMPL-AGR (calarddl Jlex] (o %) (£1550 g lasll § Oslalally

302 2024 pougs — 02 suall /09 ul=ll  ISSN: 2507-7244 ® ol il | Apailly slatinddly Jsgaid Aima



........ 2N (B oy g Lladll ol | AL gl Gfadad Ausasbi® il ..o A S ¢ @D ] S0

oo S 5 (AGR-GDP) (#1531 gllaall ol amsldl go3 (o (2ol d8Me) L9y duzga bolyl uzgn Leis
@2l e HiSa JST ol sliS) Buewd! Blrul (AG-TRAC ( Slassl> 5 olyle ) deel 3l 2usll
@2y GFCF-AGR (13l glaall culdl JUWI (wly 3585 Jlaz] (CON-FERT (del 3l axilall
Ot sgeame Oipaill clliy (AGR-GDP) (o bls Yl Jelas oS cus> <LAND-AGR 5 4 Lje g ducl 3]l
Goied) Juall ae (Zpayb A8Me) Aasigiog uzge byl AMe uzgs Luy (0.706965 9 0.984799)
0.341828 4 ;08 hhwgies cige bl Jelaay RAINFALL HUacy! baslud

Lo Lol Jalas 2ST4b o " LAND-AGR 5 4 Lize, sl auel 3l (o2l " siie of Jasdl LS
S > § 63 lpaall ae Bylae (£hHN pllaall el mUd gos (g diy A8Mall 893 de Jo
.0.341828  RAINFALL ,lac¥! Ladlud) Ggiud! Juad boli¥l Jolal daud yaol
s ) Jdbad ! 5 ydiw! jlas | 2-2-T11

ol com Cu ARDL e Gt Loyt (o oulael Loyt o 2l (dladl lhazal o
shab podi el Hlasdy Lo mie of Jo¥) Gyall wie ol Soradl e 8ydtua dkapll Judlud! 0sSG
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UNIT ROOT TEST TABLE (FF)
At Level
AGR_GDP AGR_EMPL AG_TRAC COMN_FERT GFCF_AGR LAND_AGR RAINFALL
With Cons... t-Statistic -1.5905 -0.7484 -0.8466 -3.2832 -0.9749 -1.5463 -4.3021
Frob. 0.4730 0.87169 0.7386 0.0257 0.7468 0.4949 0.0025
no nQ n0 = na nQ R
With Cons... t-Statistic -1.2776 -1.71660 -2.3700 -5.4698 -1.0090 -1.2939 -4.7131
Frob. 0.8711 0.8968 0.3852 0.0008 0.9253 0.8669 0.0045
nog na no T no na =
Without C...  t-Statistic 2.3889 -2.4358 1.9524 07670 2.3521 1.4516 -0.3546
Frob. 0.99.44 0.01T70 0.9352 0.8733 0.9939 0.9597F 0.5472
no = na no no na na
At First Difference
diAGR_G... d{AGR_E... d(AG_TRAC) d(COM_F... d{GFCF_... d{LAND_... d{RAINFA_.
With Cons... t-Statistic -6.0418 -3.3600 -5.4872 -12.9610 -5.0765 -4.8461 -9 5727
Frob. 0.0000 0.0226 0.00071 0.0000 0.0004 0.0007F 0.0000
With Cons... t-Statistic -6.0369 -3.3388 -5.3678 -13.0466 -5.0475 -6.7310 -13.0864
Frob. 0.0002 0.08371 0.0011 0.0000 0.0022 0.0000 0.0000
Without C...  t-Statistic -5.4190 -2 6703 -4.9718 -10.7234 -4.2898 -4 6126 -9.7629
Frob. 0.0000 0.0098 0.0000 0.0000 0.0007 0.0007 0.0000
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Akaike Information Criteria (top 20 models)
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A AGR-GDP =Cy +Y3_, G A AGR-GDP (1 +Y-; &, A AGR-EMPL ; +
YL, X3AAG-TRAC; + Xi, 4 A CON-FERT 1 +Y2, o sA GFCF-
AGR; +Xi; oA LAND-AGR; +Y7, ;A RAINFALL; +B; AGR-

GDP 1+ B2 AGR-EMPL 1 + B3 AG-TRAC 1 +B4 CON-FERT 1 +B5 GFCF-
AGR 1 +B LAND-AGR 1 +p 7RAINFALL .1 +&;
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plasiwly alpaddl o J> gl A8Mall jaz=al (Bound test) cpelill JolS| SLas| gy
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F-Bounds Test Mull Hypaothesis: Mo levels relationship

Test Statistic Value Signif. 1[0} [{1)
Asymptotic: n=1000

F-statistic 4341152 10% 1.99 2.94

k G 5% 227 328

2.5% 255 3.6

%% 288 3.99
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Levels Equation
Case 2 Restricted Constant and Mo Trend

Wariable Coefficient Std. Errar —-Statistic Prob.

AGR_EMPL 0.215526 0.506071 0. 425381 0.62350
AG_ TR —2.1622346 0.2822467F -2 449263 0.0492
COoOr_FERT -0.1448358 0129196 =1 121226 0.32051
GFCZF AGR 0.934035 0295206 3.3335860 .05
LamD_AGSR 1519530 3.309501 4 591417 00037
RAalrFEAaLL 2. FZ2E-05 000015+ 0.1 F2663 0.8636
= -55. 17332 1254456 -4 3893183 00046

EC=AGR_GDPF - {02155 AGR_EMPL -2 163537 AG_TRACZ 01449
FCOM_FERT + 0983417 GFCF_AGR + 1151953 LanD_AGR + 0.0000
*RAIMNFALL -55.17F733 )
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DAGR_GDPC-1)» 0.501691 0.106247 4721916 0.0033
DAGR_GDPE2)) 0370122 0063411 5 836903 00011

DAGR_EMPL) 1.252753 0.201824 6207153 0.0008
DAG_TRAC) -1.4128705 0.241210 -4 150569 0.0060
D{(CON_FERT) -0.049118 0.022028 -2 132984 00769
D(GFCF_AGR) 0.9528087 0.072655 12318620 0.0000
D{(GFCF_ACGCR{-1)) -0.214107 0.114291 -2 742209 00224
DLAND ACGR) -0.244524 1.821668 -0.4610682 0.6610
D(RAINFALL) 0.000116 2.29E-0S 2417202 0.0142
D{(RAINFALL-1)) . 000285 2. 74E-05 F.622048 O.000Z=
CointEq(-1)~ -1.052009 o.12196=2 -2.674481 0.0001
R-squared 095667 7 Mean dependent var 0. 030596
Adjusted R-squared 0.923352 S.D. dependent var 0.054290
S E. ofregression 0.015030 Akaike info criterion -5.253929
Sum squared resid 0.002937 Schwarz criterion -4 F 13988
Log likelihood T4.047F715 Hannan-Quinn criter. -5 110682
Durbin-Watson stat =2 245631

* p—wvalue incompatible with t-Bound= distribution.
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