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Abstract:

This study aims to measure the impact of the business climate on agricultural investment in Algeria
during the period from 1996 to 2023. It examines the evolution of variables related to the business
environment, such as rural financing, interest rates on loans, and electricity coverage in rural areas, in

addition to analyzing the development of agricultural investment over the same period.

The study adopts an econometric approach by testing the stationarity of time series using the PP test,
determining optimal lag lengths, and estimating an ARDL model to identify the existence of a long-
run equilibrium relationship between variables. The results indicate the presence of cointegration,
with a significant and positive impact of both credit and electricity coverage, and a negative effect of

interest rates.

An error correction model (ECM) was also employed to explain the short-run dynamics of the
relationship, revealing a partial adjustment toward equilibrium. This confirms the importance of the

business climate in supporting and guiding agricultural investment in Algeria.

Keywords: Business climate, agricultural investment, Algeria, cointegration, financing, rural
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PP
level 1st différence
. -1.571285 . -4.715501 .
intercept No Stationary Stationary
0.4831 0.0009
) -1.231410 -5.338820
Y trend and intercept No Stationary Stationary
0.8832 0.0011
-0.924717 -4.817730
None No Stationary Stationary
0.3070 0.0000
. -69.01535 Stati
intercept 0.0001 ationary
. -56.40653 )
X1 trend and intercept Stationary
0.0000
N -2.745902 No Stati
one 0.0079 o Stationary
. -1.186743 ) -4.498717 .
intercept No Stationary Stationary
0.6651 0.0015
. -1.775372 ) -4.625209 )
X2 trend and intercept No Stationary Stationary
0.6884 0.0055
0.697455 ) -4.214274 .
None No Stationary Stationary
0.8601 0.0002
. 6.553188 . -5.733003 .
intercept No Stationary Stationary
1.0000 0.0001
. 1.091414 ) -10.81426 .
X3 trend and intercept No Stationary Stationary
0.9998 0.0000
2.260882 -4.745676
None No Stationary Stationary
0.9926 0.0000
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F-bounds Test Null Hupothesis No Levels Relationship
Test Statistic Value Signif 1(0) I(1)
F-statistic 5.701948 10 2.618 3.532
K 3 5 3.164 4.194
1 4,428 5.816
D gunall nd dosd v .
A T WETPERE I
n=30%5
5.701948 4.306
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variable |coefficient| std,error | t-statistic prob
X1 678.0306 199.9460( 3.391069 0.0147
X2 -33.99097 27.68026| -1.227986 0.2654
X3 -20.92130 193.7398| -0.107987 09175
C -2675.018 18759.91| -0.142592 0.8913
EC=Y-(678.0306*X1-33.9910*X2 -20.9213*X3 - 2675.0177)

Eviews12 &l s (e sleie¥l Al slue] (po el

s Slpdie (amy o Lgiae Ae 3929 ) (43, 3lll) U2 Aol A8Mall jyuas miln il
o298l e Buslall s Jalas oof glid) iy wad Sl 3 aMall Hledl ¥l ey Jlas¥]
678.03 (p = 0.0147). ALy &> %5 Soiun dice LSl an) Usiang Lizga cLa(X1)
& iads 1B (Ml Hlatl g 5Ll jawo o Boliae st Buoyke ABMe 3929 J) Ada Idag
NS (e ySl5dl Blasd]

Ausga,dl ddle 4oM8 &)W}m Lee>999 29,8l dmilll lucwill 45501 o
1Y —33.99 &l WL Molas Ju 188 ((X2) Lol 5 Uaall gl Laz¥) paal 2wl Lal

98 poladl glaall Foiall Ligatll dumgs caa i lda (uSang (p = 0.2654). Lilias| ggiae pe
AN L) 38,8l Cupa ¥ Ajlge lellad 3 doluiial of (mull AsMall Al a5

96




i, I bl Ly SIL Adaaatdl B ady Jial) « (X3) det)) Al pdza Julas slr o> @

Al ayliie o JolSll Canis ) add a3 b« (—20.92, p = 0.9775)200S gginn pes il

Sleiiadl e L galazd¥l 381 50 of (asllally oMlall 2l

daslall J2¥1 8 Usine il clliey (g0l aumsl 9o 55Lal1 yau pdie o bl ylad cdole dagay

sale) ) seug e bl § aMall gt allaill dmgins uSay b g9« #Mall jledind] e
:ARDL 7 5903 puadll Jo¥l| Silolas puds .2

adll ¥ ilalas y3uds @il :(03-05) Jguzd!

iy Jolall p-value | dslasyl ANl | wldl ggs
D(X1) (— 5slall ya )
1358.885 0.0006 1a> Ssine s 55k
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 2.830465 Prob. F(2,4) 0.1714
Obs*R-squared 14.06307 Prob. Chi-Square(2) 0.0009
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 1.327308 Prob. F(17,6) 0.3845
Obs*R-squared 18.95873 Prob. Chi-Square(17) 0.3309
Scaled explained SS 1.566220 Prob. Chi-Square(17) 1.0000
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Date: 06/01/25 Time: 21:03
Sample (adjusted): 2000 2023
Q-statistic probabilities adjusted for 2 dynamic regressors

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
s s [ 1 -0.331 -0.331 2.9666 0.085 & i 7 3gaill a5l s S s
N o 2 -0.075 -0.207 3.1257 0.210 © Jj' c - s o
vl = 3 -0.100 -0.233 3.4258 0.331 i j - all Jlaasy|
[ = 4 0257 0139 54796 0.242 S 9 0.416 sludpro Q-STA L&l J ol
= (N 5-0.209 -0.121 6.9177 0.227 - L . 5 - .
I 1' I I “ ! 6 -0.008 -0.095 69201 0.328 Az yall Jidi ding <0.05 Lgiall Goius (0
. ! ! | 7 0132 -0.222 75557 0.373 . - et s e
N s [ 8 0.036 -0.245 7.6058 0.473 Q‘ﬁ'f'” JL".‘ﬁ‘“'lf"'fJ‘ A all padyg L yiall
o Cop o 9 0155 0094 86065 0.474 ..
s s 10 -0.254 -0.309 11.484 0.321 Byatud
oo I 11 0058 -0.124 11.643 0.391
(= I 12 0119 -0024 12375 0.416

*Probabilities may not be valid for this equation specification.
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Series: Residuals
5 Sample 2000 2023

I I Observations 24

70 -60 -50 -40 -30 -20 -10 0 1
101

»

Mean 3.64e-12
Median 0.268187
Maximum 49.57282
Minimum -68.99117

Std. Dev. 25.72894
Skewness -0.404023
Kurtosis 3.643586
.. Jarque-Bera  1.067142
0 20 30 40 50

Probability  0.586507
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600
) Forecast: YF
500 N Actual:Y
400 Forecast sample: 1996 2023
' A g ) Adjusted sample: 2000 2023
300 ) Included observations: 24
200 o Root Mean Squared Error 26.13272
Mean Absolute Error  20.47116
100 Mean Abs. Percent Error 30.03323
0 Theil Inequality Coef. 0.064027
,, \ Bias Proportion 0.000006
-100 -~ T Variance Proportion 0.011076
2200 Covariance Proportion 0.988918
00 02 04 06 08 10 12 14 16 18 20 22 Theil U2 Coefficient 0.784822
Symmetric MAPE 29.85102
—YF +2SE
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Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

(ol ae) Goiud| wie -

Null Hypothesis: Y has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat

Prob.*

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.231410 0.8832 Phillips-Perron test statistic -1.571285 0.4831
Test critical values: 1% level -4.339330 Test critical values: 1% level -3.699871
5% level -3.587527 5% level -2.976263
10% level -3.229230 10% level -2.627420
(olzsl of culi O98) Ggiwd | e =
Null Hypothesis: Y has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.924717 0.3070
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
Null Hypothesis: D(Y) has a unitroot Null Hypothesis: D(Y) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant _ ‘
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Ad] t-Stat Prob.* Ad] t-Stat Prob.*
Phillips-Perron test statistic -5.338820  0.0011 Phillips-Perron test statistic -4.715501  0.0009
Test critical values: 1% level -4.356068 Testcritical values: 1% level -3.711457
5% level -3.595026 5% level -2.981038
10% level -3.233456 10% level -2.629906
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Null Hypothesis: D(Y) has a unit root

Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.817730 0.0000
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
(X1 i m9,a0l (e Buslall yas Aeud) Jaiud| arid] &yl pdiel jlas ! gl .2
H(olmil g ol as) Ggiud! die = (ol ae) Goiudl die =
Null HypOtheSiSZ X1 has a unit root Null Hypothesis: X1 has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 26 (Newey-West automatic) using Bartlett kernel Bandwidth: 26 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -56.40653 _ 0.0000 Phillips-Perron test statistic -69.01535  0.0001
Test critical values: 1% level -4.339330 Test critical values: 1% level -3.699871
5% level -3.587527 5% level -2.976263
10% level -3.229230 10% level -2.627420
(sl of culs 09s) Ggiwd| wie =
Null Hypothesis: X1 has a unitroot
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.745902 0.0079
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
H(X2 ol g Uil dorgll o lais¥! dwd) Jaiud | il &yl pdiaal Hleis | il .3
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Null Hypothesis: X2 has a unit root Null Hypothesis: X2 has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.775372 0.6884 Phillips-Perron test statistic -1.186743 0.6651
Test critical values: 1% level -4.339330 Test critical values: 1% level -3.699871
5% level -3.587527 5% level -2.976263
10% level -3.229230 10% level -2.627420




Null Hypothesis: X2 has a unitroot
Exogenous: None

093) Ggiwd| e -

‘(a\.zﬂgi ol Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.697455 0.8601
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
:(olzsl g Luu'ta) J¥ Gyl e - (el &n) Je¥! Gyall e -
Null Hypothesis: D(X2) has a unit root Null Hypoth.esis: D(X2) has a unitroot
Exogenous: Constant, Linear Trend Exogenpus. Constant . .
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.625209  0.0055 _ Phillips-Perron test statistic -4.498717  0.0015
Test critical values: 1% level -4.356068 Test critical values: 1% level -3.711457
5% level -3.595026 5% level -2.981038
10% level -3.233456 10% level -2.629906
:(slemsl ol culs B90) ¥l Gyall e =
Null Hypothesis: D(X2) has a unitroot
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.214274 0.0002
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
(X3 ALY 8 dUatl Aud) Jarud | ikl &yl ydiw jlasl mls 4
:(al.m'b Q.)L»‘ ta) ‘531.4.«1'..\.';9 = :(QQL"" tn) ‘531“.1‘ EET
Null Hypothesis: X3 has a unit root Null Hypothesis: X3 has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 12 (Newey-West automatic) using Bartlett kernel Bandwidth: 26 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
PhiIIiDS'-'Perron test statistic 1.091414 0.9998 Phillips-Perron test statistic 6.553188 1.0000
Testcritical values: 124’ level -4.339330 Test critical values: 1% level -3.699871
150?/ 'Ie"e'l ggg;ggg 5% level -2.976263
o eve - 10% level -2.627420




i;ub"o s wudl = Null Hypothesis: X3 has a unit root
I=eEO) )‘5 Exogenous: None

:(aLzﬂ Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.260882 0.9926
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
(ol g cali pe) Jo¥I 3pall wie = (b o) Jo¥1 3pall e =
Null Hypothesis: D(X3) has a unit root
Exogenous: Constant, Linear Trend Null Hypothesis: D(X3) has a unit root
Bandwidth: 11 (Newey-West automatic) using Bartlett kernel Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Adj. t-Stat Prob.*
$h'”'ps.ipe|"°r|' tes,tStat'S“io/ — '10'81426 00000 ppjips.-perron test statistic 5733003 0.0001
esteritical values: oleve -4.356068 Test critical values: 1% level -3.711457
5% level -3.595026 5% level -2.981038
10% level -3.233456 10% level -2.629906
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Null Hypothesis: D(X3) has a unitroot
Exogenous: None

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.745676 0.0000
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
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VAR Lag Order Selection Criteria
Endogenous variables: Y X1 X2 X3
Exogenous variables: C

Date: 06/14/25 Time: 19:02
Sample: 1996 2023

Included observations: 26

Lag LogL LR FPE AC SC HQ
0 -277.9979 NA 30970.37 21.69214 21.88570 21.74788
1 -186.6838 147.5073* 96.22045* 15.89875* 16.86652* 16.17743*
2 -173.5194 17.21492 132.2481 16.11688 17.85886 16.61851
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Dependent Variable: Y

Method: ARDL

Date: 06/14/25 Time: 19:07

Sample (adjusted): 2000 2023

Included observations: 24 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): X1 X2 X3
Fixed regressors: C

Number of models evalulated: 500

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

Variable Coefficient Std. Error t-Statistic Prob.*

Y(-1) 0.065752 0.299129 0.219810 0.8333

Y(-2) -0.221722 0.284815 -0.778477 0.4659

X1 1358.885 741.5575 1.832474 0.1166

X1(-1) -552.4582 472.3637 -1.169561 0.2865

X1(-2) 138.8256 255.8148 0.542680 0.6069

X1(-3) 142.1265 93.66545 1.517385 0.1800

X1(-4) -303.5955 163.6401 -1.855263 0.1130

X2 -22.25037 9.045473 -2.459835 0.0491

X2(-1) 18.73420 9.665487 1.938257 0.1007

X2(-2) -13.21738 13.34963 -0.990093 0.3604

X2(-3) 1.703674 24.32346 0.070042 0.9464

X2(-4) -24.26268 21.50250 -1.128366 0.3023

X3 1.444472 114.0132 0.012669 0.9903

X3(-1) 62.48739 110.9775 0.563063 0.5938

X3(-2) 153.3969 83.08139 1.846345 0.1144

X3(-3) 22.07552 106.3198 0.207633 0.8424

X3(-4) -263.5887 122.2078 -2.156890 0.0744

C -3092.241 21378.32 -0.144644 0.8897

R-squared 0.955221 Mean dependent var 166.7791

Adjusted R-squared 0.828347 S.D. dependent var 121.5861

S.E. of regression 50.37444  Akaike info criterion 10.79055

Sum squared resid 15225.50 Schwarz criterion 11.67409

Log likelihood -111.4866 Hannan-Quinn criter. 11.02495

F-statistic 7.528879 Durbin-Watson stat 2.642149
Prob(F-statistic) 0.009840

*Note: 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(Y)

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

Case 2: Restricted Constant and No Trend
Date: 05/31/25 Time: 19:08

Sample: 1996 2023

Included observations: 24

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -3092.241 21378.32 -0.144644 0.8897
Y(-1)* -1.155970 0.380463 -3.038329 0.0229
X1(-1) 783.7833 436.5361 1.795460 0.1227
X2(-1) -39.29256 27.69474 -1.418773 0.2058
X3(-1) -24.18441 227.1049 -0.106490 0.9187
D(Y(-1)) 0.221722 0.284815 0.778477 0.4659
D(X1) 1358.885 741.5575 1.832474 0.1166
D(X1(-1)) 22.64331 194.8436 0.116213 0.9113
D(X1(-2)) 161.4689 77.38766 2.086495 0.0820
D(X1(-3)) 303.5955 163.6401 1.855263 0.1130
D(X2) -22.25037 9.045473 -2.459835 0.0491
D(X2(-1)) 35.77638 27.93104 1.280883 0.2475
D(X2(-2)) 22.55901 20.94501 1.077059 0.3228
D(X2(-3)) 24.26268 21.50250 1.128366 0.3023
D(X3) 1.444472 114.0132 0.012669 0.9903
D(X3(-1)) 88.11627 176.7401 0.498564 0.6358
D(X3(-2)) 241.5132 159.1492 1.517527 0.1799
D(X3(-3)) 263.5887 122.2078 2.156890 0.0744

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
X1 678.0306 199.9460 3.391069 0.0147
X2 -33.99097 27.68026 -1.227986 0.2654
X3 -20.92130 193.7398 -0.107987 0.9175

C -2675.018 18759.91 -0.142592 0.8913

EC =Y - (678.0306*X1 -33.9910*X2 -20.9213*X3 - 2675.0177)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 5.701948 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66




Actual Sample Size

24

Finite Sample:

n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816

Finite Sample:

n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966

F-Bounds Test
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Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 5.701948 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite Sample:
Actual Sample Size 24 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite Sample:
n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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ARDL Error Correction Regression
Dependent Variable: D(Y)
Selected Model: ARDL(2, 4, 4, 4)

Case 2: Restricted Constant and No Trend

Date: 05/31/25 Time: 22:45

Sample: 1996 2023

Included observations: 24

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(Y(-1)) 0.221722 0.121955 1.818066 0.1189
D(X1) 1358.885 206.9782 6.565351 0.0006

D(X1(-1))

22.64331 68.98510 0.328235 0.7539




D(X1(-2)) 161.4689 26.27129 6.146213 0.0008
D(X1(-3)) 303.5955 48.48798 6.261251 0.0008

D(X2) -22.25037 5.603259 -3.970968 0.0074

D(X2(-1)) 35.77638 6.089673 5.874927 0.0011
D(X2(-2)) 22.55901 7.205835 3.130659 0.0203
D(X2(-3)) 24.26268 9.605066 2.526030 0.0449

D(X3) 1.444472 48.66521 0.029682 0.9773

D(X3(-1)) 88.11627 50.77160 1.735543 0.1333
D(X3(-2)) 2415132 54.53011 4.428988 0.0044
D(X3(-3)) 263.5887 63.01069 4.183238 0.0058
CointEq(-1)* -1.155970 0.167697 -6.893202 0.0005
R-squared 0.883454 Mean dependent var -0.919583
Adjusted R-squared 0.731944 S.D. dependent var 75.36551
S.E. of regression 39.01987 Akaike info criterion 10.45722
Sum squared resid 15225.50 Schwarz criterion 11.14442
Log likelihood -111.4866 Hannan-Quinn criter. 10.63953

Durbin-Watson stat 2.642149




