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Abstract :

This study aims to measure the effect of industrial clusters on trade openness in
Algeria over the period 2000-2024, using the Autoregressive Distributed Lag (ARDL)
approach and the bounds testing procedure for cointegration. Unit root tests show that
the study variables are stationary at first difference, 1(1), and the bounds test confirms a
long-run cointegrating relationship between industrial clusters and trade openness. The
error correction term (ECT = -0.74) indicates that about 74% of short-run disequilibrium
is corrected toward long-run equilibrium each period. In the short run, industrial
clusters, government spending, and domestic investment raise trade openness by 2.01%,
3.20%, and 5.99% respectively, while the corresponding long-run effects are 2.04%,
2.00%, and 0.10%. The study concludes that developing industrial clusters, combined
with supportive government investment policies, is an effective lever for enhancing
trade openness and achieving sustainable economic development in Algeria
Key Words: Domestic Investment, Government Spending, Trade Openness, Industrial
Clusters, Algeria.
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. {0}y 113
Asymptotic: n=1000
F-statistic 4 8825026 10% 2.2 3.09
K 4 5% 256 3.49
2.5% 2.88 3.87
1%5 3.29 437
Actual Sample Size 23 Finite Sample: n=35
10% 2 .46 3.46
504 2.947 4.088
1%% 4.093 5532
Finite Sample: n=30
10% 2.525 3.56
5% 3.058 4223
1% 4.28 584
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Dependent Wariable: TO

Method: ARDL

Date: 011926 Time: 16:21

Sample (adjusted). 2002 2024

Included observations: 23 after adjustments

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatich: CID GE IMNF 1MW
Fixed regressors: C

rMumber of models evalulated: 224

Selected Model: ARDLCT, 2, 1, 0, 1)

MNote: final eguation sample is larger than selection sample

Wariable Coeflicient Std. Error t-Statistic Prob.*
TO-1) 0.259228 0212116 1191226 0.2549
D ~0.018521 0.o057219 -0.222224 07524
CIDC-1) -o.oz03239 D.0FFarF3 -1.027292 0.2185
CID-2) 0068663 0.060862 1128178 02796
SE -0.001310 0.0o01808 -0. 724448 04816
SE(-1) 0. 003265 0.001659 1.968029 o.oFos
IrF -0 002145 0006053 -0.519578 o612
[La AT S5.99E-05 0002077 o.028852 09774
(L RV ] 00022816 0002050 1.373877 0. 1927
= 0.254558 0.1409174 2019372 0.0G646
R-s=quared 0.835991 Mean dependent var 0579130
Adjusted R-squared 0. 722446 S D. dependent var 0.072483
S E. ofregression 00281286 Akaike info criterion -2.293654
Sum squared resid 0.012957 Schwarz criterion -2.2999650
Log likelihood 49 02702 Hannan-Cwiinn criter. -3.269491
F-statistic T.2652642 Durbin-WWatson stat Z2.200114
Probo(F-statistic) 0. 000FF0

*MNote: p-values and any subsequent tests do not account for model
selection
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AW Sl V) e aesagt Jlaszal SISy (23 5adl
:(Breusch-Godfrey Correlation LM Test) i) bisy¥ USan jles1 1.7
<l Prob Chi-Square aes oY ks (3l bLs¥ e oo gl 3l ) LVl s poiy
DLl U cod 15 OF e a5 @l putall 32 L85 L5 0.05 giall stn o0 15T (25 0.60

.33
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Breusch-Godfrey Correlation LM Test L1 :04 43, Jour

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 0676968 Prob. F(9,13) 07174
Obs*R-squared 7.339572 Prob. Chi-Square{9) 0.6018
Scaled explained 55 2082463 Prob. Chi-Square(9) 0.9901

EVIEWS.13 by w2 e slazeVL Ul slite] o 2 giaabl
Heteroskedasticity Test ARCH opbed!l st Ui s 2.7
Jsd Ss ades 0.05 o xST 29 <0.27 =ik Prob Chi-Square aes of ;a1 s zls
W el pde dSCie e Wil pieg Sl O ] i G el b
Heteroskedasticity Test (ARCH) jlwes1 :05 o3y Jgur

Heteroskedasticity Test: ARCH

F-statistic 1.133595  Prob. F(1,20) 0.2997
Obs*R-squared 1180069 Prob. Chi-Square(1) 02773

EVIEWS.13 by w2 s slassVl el 3] o 1 pokaal
:Histogram-Normality test 3isll aamball ayjedt jlest 3.7
Gy o ST 25 0.94 s5Les Prob Jarque-Bera ies of Lxd5 jLas¥i s mils IS s
T (ol ¢ ) p ol Ao pn sl P ) 25 ) pial) Bep 3 by e LWLy ¢0.05 el

Histogram-Normality Test ;lss1.02 3, |

7 Series: Residuals
6 Sample 2002 2024
Observations 23
5
Mean 2.74e-16
4 Median -0.003641
3 Maximum 0.055161
Minimum -0.064795
2 Std. Dev. 0.029354
Skewness -0.138922
. .. .. . Kurtosis 2.776256
-0.06 -0.04 -0.02 0.02 0.04 0.06 | Jaraue-Bera  0.121956
Probability 0.940844

EVIEWS.13 by il 2 e slazeVL Ul slite] o 2 giaabl
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: Stability Test & @ s 4.7
alad) Jted) w35 13] ARDL 35 Lok el 23500 3,080 Slalaold ASAY eVl gisy
Lo 1) 15Lzuly 905, (sstms is a2l 59ad) 1515 CUSUM  of Squaress CUSUM ;LY
o Redsnll SUL 3l e aSTHY L Les Y 5.ks ¢ <Brown, Durbin and Evans (1975) a5l

S il
Stability Test &y i) e @il .03 (3, Ko

1z

iz 1= 14 15 16 17 is A= 20 21 22 23 24

cusumM 5% Significance

12 13 14 15 16 17 i8 19 20 21 22 23 24

CUSUM of Squares 5% Significance

EVIEWS.13 by ol 2 e slazeVL Ul slite] o 2 giaall
CUSUM of Squares s CUSUM Test o (I ald) fetadlh 0F o= odel (Kl I3 e
.CA}AJ\ iyl bi JWhs 5% Sstus s Sl |15 - Test
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ARDL Error Correction Regreassion
Dependent Variable: D(TO)

Selected Model ARDL(1, 2,1,0, 1)

Case 2. Restricted Constant and Mo Trend
Date: 01M5/26 Time: 16:50

Sample: 2000 2024

Included observations: 23

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error -Statistic Prob.
D(CID) 2.018608 0.035913 3.518778 0.0029
D(CID{-1)) 1.968663 0.033968 2.821386 0.0343
D(GE) 3.201310 0.0011186 3174265 0.0003
DIV 5.99E-05 0.001209 4.049576 0.0000
CointEq(-1)* -0.740172 0146265  -5.060483 0.0002

EVIEWS.13 by ol 2 e slazeWU ol slas] o 2yl

Alax| Lgan 539 CoiNteq(-1)=-0.74c e Uad) o sas Jslas OF 4 Lol e as il jis
Of st uslall Y1 (3 Ol 52 iyl i (Y1 Byems 455195 B0e 359 oSy Lo Iiag
Shpaze OF Ul ashy ey ¢ Jushall V1 (3 ammnas K6 ol W) (3w ol Lol 0 74%
St Yol alelSan sl

%1y CID 8345 TO: glndl ZLisW) s (S5imng g il U CID slinall dilial) Al 2adas-
Sl ST A S Lo oT-1 55 (31.96% 3315 «T 524 3 % 2.01 2 TO s34 ) 38
Lorgd Sy 8 ,all i A2 Gy Sl a0y Y 3 UST et (3 A3l 28]y s linal
5315 I 38 1% d GE 8315 TO: (g)lndl 7is¥) e rse ST U GE osSCH) SLiY) ks —
ipod) Al pds5 e g)ndl) blad) ves (3 1asS Slaledd (5581 ol oSs L ¢3.20% -+ TO
pslasY) e Mlall (IS adsy )
INV 5545 TO: glndl 7V s joadl) V) (3 ssimn corgn AT U INV 21 jLezaV) dadas —
A Yl i) s (3 ) Lz (50t el oS b %5.99 2 TO a3k dl 25 %1 det
(1SN BB Baljy Sl Sasr (pedy
S b m3sadl 3 BE Ggnn G gy b Slislsl) iz @ INV jlema¥ly INF aseadl paze U
Gt SV a (ol plaall deslill e S Slulindly dclial) 4SS cdkazdly 2ASAI Jalsall Of
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Levels Equation
Case 2. Restricted Constant and Mo Trend

‘ariable Coeflicient Std. Error t-Statistic FProb.
cID 2041629 1.074886 2556698 0.00239
GE 2002641 0.002107 1.253419 02321
IMNF 0104248 0.008141 2921928 0.0110
I 2203889 0003693 3.052335 0.0118

C 0.384448 0214074 1795866 0.0958

EVIEWS.13 by il 2 e slazeVL ol slas) oo 2 piaall
skl 31 (3 (TO) )lnd) iVl ws (ginny rse ST U (CID) elall dilial) > dadas —
sl 5] Syl oyl 2l of ush L (9%2.04 2 TO 5345 ] ¢35 1% a CID 531
i) 1slas) — o S lsall o ST aasdly ISCAN
skl 8 3 (TO) ot plati¥l e (s5ime i omn ST L (GE) asS1 SLEY) ke -
bl e B alalls a5 Camsl 5T say (962,00 2 TO a5\ Ul 6255 %1 aewss GE 354
Asluall
5315 (TO) ndl AlesW) s ushall Y1 (3 gine orge ST U (INV) &1 jLezmaV) 2l —
Gels iy &l Y1 i)l V0 @55ls Ged ol 5T 589 960,10 2 TO 8345 ) 535%1 demny INV
) sl e dslal
GG 395 Y s _ong 960,10 sl 81 3 gomd sV n s g 1 b il ke
Jlss sy A3 ks Sy el e anll Gl 53T (o5 g ddidl 2ol a bl s
B 2505 ptadl asls ol 39y of )1 SBlendl U] IS 18 e IS 8,058 caygls
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e Jeep W. B. Bos «Claire Economidou, Lu Zhang, 2019, Speciazation In The

Presence Of Trade And Financial Openness .Empirical Economics. (2020)58.

e Mercedes Delgado <Michael E Porter «Scott Stern, 2012 Clusters, Convergence,

And Economic Performance .Nber Working Paper Series.(18250)

e Rosa Forte <Ana Medeiros, 2024, Agglomeration Economies And Firm's Export

Intensity: Evidence From Portuguese Manufacturing SMEs, Emirica (2024)51.
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Mull Hypothesis: CID has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SI1C, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.715093 07124
Test critical values: 1% level -4.394309

5% level -3.6121949

10% level -3.2430749

Mull Hypothesis: D(CID) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.845039 0.0323
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248582

Mull Hypothesis: D(CID) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.923052 0.0068
Test critical values: 1% level -3.752946

5% level -2.993064

10% level -2.638752

126



/

P

G dibaal, :"5/“ (2026 poze) 02 saall ¢ pie Wl st

127

=
TO gybnd! ¥ pizell dyy) iz jlast wils 102 3, goeks

Mull Hypothesis: TO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.083921 05283
Test critical values: 1% level -4.394309

5% level -3.612199

10% level -3.243079

Null H}rpnthesm CTo) has a unit rtmt
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SI1C, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.098516 0.0023
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248592

slull Hypnthems DTy has a umt root
=¥ogenous: Mone
_ag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Sugmented Dickey-Fuller test statistic -5.296126 0.0000
Test critical values: 1% level -2 669359

5% level -1.856406

10% level -1.608485

*MacKinnon (1996) one-sided p-values.
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Mull Hypothesis: INF has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SI1C, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.178550 0.0164
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248582

*MackKinnon (1996) one-sided p-values.

Mull Hypothesis: D(IMF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.050721 0.0026
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248582

*Markinnnn MO0RY nna_cidad novalnios

Mull Hypothesis: D{MNF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on 3IC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -A.178165 0.0004
Test critical values: 1% level -3.752946

5% level -2.998064

10% level -2.638752

ge 5 B! paell iyl i) et il 104 3y ke
Mull Hypothesis: GE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.878028 0.6344
Test critical values: 1% level -4.394309

5% level -3.612188

10% level -3.243079
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Mull Hypothesis: D(GE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SI1C, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 119657 0.0185
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248502

“ull Hypothesis: D(GE) has a unit roat
=x¥ogenous: Constant

_ag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Sugmented Dickey-Fuller test statistic -4 256672 0.0032
Test critical values: 1% level -3.752946

5% level -2 888064

10% level -2 638752

NV &1 bl el Gyl jlast @ity 105 3y gl

Mull Hypothesis: INV has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.496593 0.8023
Test critical valuas: 1% level -4.384309

A% level -3.612199

10% level -3.243079

Mull Hypothesis: DNV} has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.923218 0.0034
Test critical values: 1% level -4 416345

5% level -3.622033

10% level -3.248582
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Mull Hypothesis: D(IMNY) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

f-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 7682084 0.0010
Test critical values: 1% level -3.752946

5% level -Z.898064

10% level -2 638752

Null Hypnthems DN has a unlt rnnt
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.199108 0.0002
Test critical values: 1% level -2.669358

5% level -1.856406

10% level -1.608485

*MacKinnon (194963 nne-sided n-valles
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