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Abstract:

This study aims to investigate the impact of Small and Medium Enterprises (SMES) on non-
hydrocarbon exports in Algeria using the Autoregressive Distributed Lag (ARDL) approach,
utilizing annual data for the period 1996-2024. The empirical results show that the Error
Correction Term (ECT) is negative and statistically significant at -1.18, confirming the
existence of a long-run cointegration relationship between non-hydrocarbon exports and SME-
related determinants. The estimation reveals that both export concentration and investment
expenditure exert a negative impact on non-hydrocarbon exports, with coefficients of -0.55 and
-0.52, respectively. In contrast, domestic credit exhibits a positive relationship with a
coefficient of 0.08. These results suggest that while financial support stimulates export growth,
structural rigidities and the nature of public investment remain significant barriers to economic
diversification in Algeria.

Keywords: Non-hydrocarbon exports, Small and Medium Enterprises (SMEs), Algeria, ARDL
model.
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Dependent Variable : NH_EXP Selected Model : ARDL (1, 3, 2,

4)

Adjrsq=0.800304DW=1.936863Prob F (0.000602)

Variable | Coefticient |  Std. Error t-Statistic Prob.*
NH_EXP(-1)| -0.186581 0.257020 | -0.725940 0.4830
HHI| -0.476597 0.209827 | -2.271385 0.0442
HHI(-1)| -0.457991 0.247791 - 0.0916
1.848296
HHI(-2)| -0.052709 0.229343 | -0.229825 0.8224
HHI(-3) 0.328744 0.221422 1.484698 0.1657
LNDC 0.138713 0.039292 3.530264 0.0047
LNDC(-1)| -0.119302 0.055425 | -2.152478 0.0544
LNDC(-2) 0.077419 0.043008 1.800119 0.0993
LNG| -0.254857 0.080767 | -3.155462 0.0092
LNG(-1) 0.037614 0.054719 0.687401 0.5061
LNG(-2)| -0.174538 0.055639 | -3.136972 0.0095
LNG(-3)| -0.100242 0.052721| -1.901374 0.0838
LNG(-4)| -0.130106 0.055564 | -2.341568 0.0391
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ARDL Bounds Test

Test Value K
Statistic
F-statistic 6.126235 3

Critical Value Bounds

Significance 10 Bound [1 Bound
10% 2.72 3.77

5% 3.23 4.35

2.5% 3.69 4.89

1% 4.29 5.61
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Cointegrating Form
Variable | Coefficient Std. t— Prob.
Error Statistic
D(HHI) -0.476597 0.209827
-2.271385 0.442
DMHHI(- | 0.052709 0.229343 | 0.229825 0.8224
1))
DMHHI(- | -0.328744 0.221422 - 0.1657
2)) 1.484698
DILNDC)| 0.138713 0.039292 3.530264 0.0047
D(LNDC( | -0.077419 0.043008 0.0993
-1)) -1.800119
D(LNG) -0.254857 0.080767 -1 0.0092
3.155462
DLNG(-| 0.174538 0.055639 3.136972 | 0.0095
1))
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DILNG(-| 0.100242 | 0.052721 1.901374| 0.0838
2))
D(ILNG(-| 0.130106 0.055564 | 2.341568 | 0.0391
3)
ComtEq(- | -1.186581 0.257020 -1 0.0007
1) 4.616689

Cointeq = NH_EXP - (-0.5550*HHI + 0.0816*LNDC -
0.5243*LNG + 2.7054 )

Long Run Coefficients

Variable Coefficient Std. t— Prob.
Error Statistic

HHI -0.555000 0.113886 - 0.0005
4.873293

LNDC 0.081604 0.016029 5.091166 0.0003

LNG -0.524303 0.065375 - 0.0000
8.019947

C 2.705358 0.214592 12.606978 0.0000
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Jarque&Bera 1987 Lzl Gom Lo 31s) TestNormality sl mjsd jLas|

i gelt JSE (B jles Y e il glas
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Series: Residuals
Sample 2000 2024
Observations 25

Mean 5.15e-16
Median -0.000708
Maximum 0.015727
Minimum -0.020592
Std. Dev. 0.009980
Skewness -0.326481
Kurtosis 2.411374

Jarque-Bera  0.805042
Probability 0.668632

-0.02 -0.01 0.00

0.01 0.02
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Heteroskedasticity Test: ARCH

F-statistic 1.773454 Prob. F(1,22) | 0.1966
Obs*R - 1.790354 | Prob.Chi-square | 0.1809
squared (1)

cE—view 09 sl bl s s e slaxe YU il slas] e pdaod)

Prob. F(1,22) aJuey) ae.d of (Heteroskedasticity Test: ARCH) zts o2
A gl B Slgdal) Lasd

s g RUREIR )y (RS L

S DU L) wdls ((08-02) 43y Jgandl

Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.036524 | Prob. F (2.9) 0.9643
Obs*R - 0.201278 | Prob. Chi- 0.9043
squared Square (2)

- E-view 09 sta>¥1 mab ) puis s e sbasYU bl slas] e : pdeaol)

iJlz~| 20 of Breusch-Godfrey Serial Correlation LM Test jlas) wils o gbf
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Null Hypothesis: NH_EXP is stationary

Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.246340 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.739000 1% level Asymptotic critical values*:
0.463000 5% level
0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.001141 Residual variance (no correction)
0.003646 HAC corrected variance (Bartlett kernel)

Null Hypothesis: NH_EXP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.128503 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.216000 1% level  Asymptotic critical values*:
0.146000 5% level
0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.000976 Residual variance (no correction)
0.002863 HAC corrected variance (Bartlett kernel)

E-view 09 sta-¥1 mb Jl clrps : piazall

: HHI yacd)

Null Hypothesis: HHI is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.281267 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.739000 1% level  Asymptotic critical values*:
0.463000 5% level
0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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0.001444 Residual variance (no correction)
0.005412 HAC corrected variance (Bartlett kernel)

Null Hypothesis: HHI is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.121145 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.216000 1% level  Asymptotic critical values*:
0.146000 5% level
0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.001144 Residual variance (no correction)
0.003788 HAC corrected variance (Bartlett kernel)

E-view 09 jlas¥1 mab )l ol s jiaaal)

DC izl

Null Hypothesis: LNDC is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.624839 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.739000 1% level  Asymptotic critical values*:
0.463000 5% level
0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.265852 Residual variance (no correction)
1.073881 HAC corrected variance (Bartlett kernel)

Null Hypothesis: LNDC is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.144671 Kwiatkowski-Phillips-Schmidt-Shin test statistic
0.216000 1% level  Asymptotic critical values*:
0.146000 5% level
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0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
E-view 09 sla>¥1 mli i ol sen : yuazall

G )

Null Hypothesis: LNG is stationary
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.523003 Kwiatkowski-Phillips-Schmidt-Shin test statistic
0.739000 1% level  Asymptotic critical values*:
0.463000 5% level

0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.019742 Residual variance (no correction)
0.067123 HAC corrected variance (Bartlett kernel)

Null Hypothesis: LNG is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.128400 Kwiatkowski-Phillips-Schmidt-Shin test statistic
0.216000 1% level  Asymptotic critical values*:
0.146000 5% level

0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.009129 Residual variance (no correction)
0.019107 HAC corrected variance (Bartlett kernel)

E-view09 slasVi zabdl ol s - jhaaall
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Null Hypothesis: D(LNDC) is stationary
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.167479 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.739000 1% level  Asymptotic critical values*:
0.463000 5% level
0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.020009 Residual variance (no correction)
0.020009 HAC corrected variance (Bartlett kernel)

Null Hypothesis: D(LNDC) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.064750 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.216000 1% level  Asymptotic critical values*:
0.146000 5% level
0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.019309 Residual variance (no correction)
0.016718 HAC corrected variance (Bartlett kernel)

:DC el

E-view 09 sta=¥1 il ol pen : jibaaall

Null Hypothesis: D(LNG) is stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

o C W EN]

LM-Stat.

0.086291 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.739000 1% level  Asymptotic critical values*:
0.463000 5% level
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0.347000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.008963 Residual variance (no correction)
0.004486 HAC corrected variance (Bartlett kernel)

Null Hypothesis: D(LNG) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.

0.067724 Kwiatkowski-Phillips-Schmidt-Shin test statistic

0.216000 1% level  Asymptotic critical values*:
0.146000 5% level
0.119000 10% level

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

0.008941 Residual variance (no correction)
0.004379 HAC corrected variance (Bartlett kernel)

E-view 09 jla=¥1 mab )l ol s jbazal)
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Dependent Variable: NH_EXP

Method: ARDL

Date: 03/14/26 Time: 21:33

Sample (adjusted): 2000 2024

Included observations: 25 after adjustments
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): HHI LNDC LNG
Fixed regressors: C

Number of models evalulated: 125

Selected Model: ARDL(1, 3, 2, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
NH_EXP(-1) -0.186581 0.257020 -0.725940 0.4830
HHI -0.476597 0.209827 -2.271385 0.0442
HHI(-1) -0.457991 0.247791 -1.848296 0.0916
HHI(-2) -0.052709 0.229343 -0.229825 0.8224
HHI(-3) 0.328744 0.221422 1.484698 0.1657
LNDC 0.138713 0.039292 3.530264 0.0047
LNDC(-1) -0.119302 0.055425 -2.152478 0.0544
LNDC(-2) 0.077419 0.043008 1.800119 0.0993
LNG -0.254857 0.080767 -3.155462 0.0092
LNG(-1) 0.037614 0.054719 0.687401 0.5061
LNG(-2) -0.174538 0.055639 -3.136972 0.0095
LNG(-3) -0.100242 0.052721 -1.901374 0.0838
LNG(-4) -0.130106 0.055564 -2.341568 0.0391
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C 3.210127 0.715133 4.488855 0.0009

R-squared 0.908473 Mean dependent var 0.794000
Adjusted R-squared 0.800304 S.D. dependent var 0.032987
S.E. of regression 0.014741 Akaike info criterion -5.297323
Sum squared resid 0.002390 Schwarz criterion -4.614753
Log likelihood 80.21654 Hannan-Quinn criter. -5.108007
F-statistic 8.398666 Durbin-Watson stat 1.936863
Prob(F-statistic) 0.000602

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

Date: 03/14/26 Time: 18:21

Sample: 2000 2024

Included observations: 25

Null Hypothesis: No long-run relationships exist

Test Statistic Value K

F-statistic 6.126235 3

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 2.72 3.77
5% 3.23 4.35
2.5% 3.69 4.89
1% 4.29 5.61
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ARDL Cointegrating And Long Run Form
Dependent Variable: NH_EXP
Selected Model: ARDL(1, 3, 2, 4)
Date: 03/14/26 Time: 18:29
Sample: 1996 2024
Included observations: 25

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.
D(HHI) -0.476597 0.209827 -2.271385 0.0442
D(HHI(-1)) 0.052709 0.229343 0.229825 0.8224
D(HHI(-2)) -0.328744 0.221422  -1.484698 0.1657
D(LNDC) 0.138713 0.039292 3.530264 0.0047
D(LNDC(-1)) -0.077419 0.043008 -1.800119 0.0993
D(LNG) -0.254857 0.080767 -3.155462 0.0092
D(LNG(-1)) 0.174538 0.055639 3.136972 0.0095
D(LNG(-2)) 0.100242 0.052721 1.901374 0.0838
D(LNG(-3)) 0.130106 0.055564 2.341568 0.0391
CointEq(-1) -1.186581 0.257020 -4.616689 0.0007

Cointeq = NH_EXP - (-0.5550*HHI + 0.0816*LNDC -0.5243*LNG + 2.7054 )

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic ~ Prob.
HHI -0.555000 0.113886 -4.873293  0.0005
LNDC 0.081604 0.016029 5.091166  0.0003
LNG -0.524303 0.065375 -8.019947 0.0000
C 2.705358 0.214592 12.606978 0.0000
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Heteroskedasticity Test: ARCH

F-statistic 1.773454  Prob. F(1,22) 0.1966
Obs*R-squared 1.790354 Prob. Chi-Square(1) 0.1809
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Breusch-Godfrey Serial Correlation LM Test:

0.9643 Prob. F(2,9) 0.036524 F-statistic
0.9043 Prob. Chi-Square(2) 0.2012780bs*R-squared
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