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Abstract:
This thesis aims to analyze the relationship between human capital and industrial growth in
Algeria, with a particular focus on the energy and mining sector in the Wilaya of Tlemcen
as a case study using the Autoregressive Distributed Lag (ARDL) model, the study
analyzes empirical data from the Directorate of Energy and Mines in Tlemcen. The findings
reveal a long-term equilibrium relationship between components of human capital—
particularly investment in training—and industrial output. Training expenditures showed a
significant and sustained positive effect on industrial performance, while other factors such as
job quality and research & development exhibited limited or statistically insignificant
impacts. This indicates a gap between theoretical expectations and practical implementation.
The study concludes that human capital is a vital driver of sustainable industrial
development, and its effective mobilization requires targeted training policies, an enabling
institutional environment, and strong alignment between industrial strategies and human
resource development—especially in a knowledge-intensive sector like energy and mining.
Keywords:

Human Capital — Industrial Growth — Innovation — Vocational Training — Energy Sector —
Mining — Tlemcen — ARDL — Productivity — Economic Development
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IP E T QW RD
With Constant] t-Statistic -1.6436 -35.6721 -41.8629 -3.5821
Prob. 0.4422 0.0000 0.0000 0.0167

no KKk k% *%|

With Constant &
Trend| t-Statistic -5.6461 -61.9975 -72.7161 -3.5203

Prob. 0.0012 0.0001 0.0001 0.0657
*|

*kK| KKk k%

Without Constant &
Trend| t-Statistic -1.3203 -15.1203 -17.6713 -4.1237
Prob. 0.1662 0.0001 0.0001 0.0003

no kK| kK| *kk|

d(IP) d(E_T) d(QW) d(RD)
With Constant] t-Statistic| -19.8594 -41.6002 -48.3579 -6.2487
Prob. 0.0000 0.0000 0.0000 0.0001

*kK| KKk k% * kK|

With Constant &
Trend| t-Statisticc -30.3984 -66.3193 -77.2368 -7.9199
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*kk| KKk KKk *kk|

Without Constant &
Trend| t-Statistic -8.8069 -17.2701 -19.6688 -5.2337
Prob. 0.0000 0.0001 0.0001 0.0000

*kk| KKk KKk *kk|
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Model8: ARDL(1, 0,0, 0)
Model7:ARDL(1,0,0, 1)
Model6: ARDL(1,0,1,0)
Model4: ARDL(1, 1,0, 0)
Model5: ARDL(1,0,1,1)
Model3: ARDL(1,1,0, 1)
Model2: ARDL(1,1,1,0)
Modell: ARDL(1,1,1,1)

ARDL 7350 5943 Gongin alisuialy dialt JalSKd) st @it 1 (09) Jo-s)

Null Hypothesis: No levels

F-Bounds Test relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic
: n=1000
F-statistic 14.85664 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
FiniteSam
ActualSample Size 19 ple: n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
FiniteSam
ple: n=30
10% 2.676  3.586
5% 3.272  4.306
1% 4.614 5.966
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ECM Regression
Case 2: Restricted Constant and No Trend

Coefficien
Variable t Std. Error t-Statistic Prob.

CointEq(-1)*-1.433889 0.146723 -9.772767 0.0000
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ConditionalError Correction Regression

Coefficien
Variable t Std. Error t-Statistic Prob.

C 0.061318 0.042132 1.455382 0.1676
IP(-1)*-1.433889 0.174208 -8.230889 0.0000
E_T** 19.12342 8.242181 2.320189 0.0359
QW**-22.74849 11.27900 -2.016890 0.0633
RD**-0.105888 0.067629 -1.565717 0.1397
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Levels Equation
Case 2: Restricted Constant and No Trend

Coefficien
Variable t Std. Error t-Statistic Prob.

E_T 13.33675 5.871169 2.271567 0.0394
QW-15.86489 8.040431 -1.973139 0.0686
RD-0.073846 0.047253 -1.562798 0.1404

C 0.042763 0.029878 1.431271 0.1743
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With
Constant

With
Constant &
Trend

Without
Constant &
Trend

With
Constant

With
Constant &
Trend

Without
Constant &
Trend

With
Constant

With
Constant &
Trend

Without
Constant

At Level

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

-1.6436
0.4422
no

-5.6461
0.0012

*kk

-1.3203
0.1662
no

At First Difference

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic
Prob.

At Level

t-Statistic
Prob.

t-Statistic
Prob.

t-Statistic

d(IP)

-19.8594
0.0000

*kk

-30.3984
0.0001

*kk

-8.8069
0.0000

*kk

-1.3621
0.5737
no

-5.7789
0.0009

*kk

-2.1298

UNIT ROOT
TEST
TABLE (PP)

E_T

-35.6721
0.0000

*kk

-61.9975
0.0001

*kk

-15.1203
0.0001

*kk

d(E_T)

-41.6002
0.0000

*kk

-66.3193
0.0001

*kk

-17.2701
0.0001

*kk

QW

-41.8629
0.0000

K%k

-72.7161
0.0001

*k%k

-17.6713
0.0001

*k%

d(Qw)

-48.3579
0.0000

*k%k

-77.2368
0.0001

*k%k

-19.6688
0.0001

*kk

RD

-3.5821
0.0167

*%*

-3.5203
0.0657

-4.1237
0.0003

*k*k

d(RD)

-6.2487
0.0001

*kk

-7.9199
0.0000

*kk

-5.2337
0.0000

*k%k

UNIT ROOT TEST TABLE (ADF)
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&Trend
Prob. 0.0353
*%
At First Difference
d(IP)
With
Constant t-Statistic -9.1190
Prob. 0.0000
*kk
With
Constant &
Trend t-Statistic -3.6909
Prob. 0.0537
*
Without
Constant &
Trend t-Statistic -8.4819
Prob. 0.0000

*kk

Notes: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1%. and (no) Not Significant
*MacKinnon (1996) one-sided p-values.

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

College of Business and Economics
QassimUniversity-KSA

DependentVariable: IP

Method: ARDL

Date: 06/14/25 Time:15:27

Sample (adjusted): 2006 2024
Includedobservations: 19 afteradjustments
Maximum dependentlags: 1 (Automaticselection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): E_T QW RD
Fixedregressors: C

Number of modelsevalulated: 8
SelectedModel:ARDL(1, 0, 0, 0)

Variable Coefficient Std. Error t-Statistic Prob.*

IP(-1) -0.433889 0.174208 -2.490633 0.0259

ET 19.12342 8.242181 2.320189 0.0359

Qw -22.74849 11.27900 -2.016890 0.0633

RD -0.105888 0.067629 -1.565717 0.1397

C 0.061318 0.042132 1.455382 0.1676

R-squared 0.884305 Meandependent var 0.034417

Adjusted R-squared 0.851249 S.D. dependent var 0.009097

S.E. of regression 0.003508 Akaike info criterion -8.246382

Sumsquaredresid 0.000172 Schwarz criterion -7.997845

Log likelihood 83.34063 Hannan-Quinn criter. -8.204319

F-statistic 26.75193 Durbin-Watson stat 2.341206
Prob(F-statistic) 0.000002

*Note: p-values and any subsequent tests do not account for model
selection.
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Akaike Information Criteria

| | | | | | |
[ | | | | [ |
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| | | | | | |
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| | | | v
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| | I |
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[
-8.15 | | '
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| v
-8.20 |
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|
-8.25 \
28] ~ © AN Cal @ ]
Q Q Q Q ()] ()] Q
© ge) ge) Ee) Ee) Ee) Ee)
O O O O o o O
= = = = = = =
Model8: ARDL(1,0,0,0)
Model7: ARDL(1,0,0,1)
Model6: ARDL(1,0,1,0)
Model4: ARDL(1,1,0,0)
Model5: ARDL(1,0,1,1)
Model3:ARDL(1,1,0,1)
Model2: ARDL(1,1,1,0)
Model1:ARDL(1,1,1,1)
ARDL Long Run Form and Bounds Test
DependentVariable: D(IP)
SelectedModel:ARDL(1, 0, O, 0)
Case 2: Restricted Constant and No Trend
Date: 06/14/25 Time:15:29
Sample: 2005 2024
Includedobservations: 19
ConditionalError Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
C 0.061318 0.042132 1.455382 0.1676
IP(-1)* -1.433889 0.174208 -8.230889 0.0000
E_T* 19.12342 8.242181 2.320189 0.0359
QW** -22.74849 11.27900 -2.016890 0.0633
RD** -0.105888 0.067629 -1.565717 0.1397

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).
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Levels Equation
Case 2: Restricted Constant and No Trend

Std. Error t-Statistic Prob.

Variable Coefficient
ET 13.33675
Qw -15.86489
RD -0.073846

C 0.042763

5.871169 2.271567 0.0394
8.040431 -1.973139 0.0686
0.047253 -1.562798 0.1404
0.029878 1.431271 0.1743

EC = IP - (13.3368*E_T -15.8649*QW -0.0738*RD + 0.0428)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 14.85664 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
FiniteSample:
ActualSample Size 19 n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
FiniteSample:
n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966

ARDL Error Correction Regression
DependentVariable: D(IP)
SelectedModel:ARDL(1, 0, 0, 0)

Case 2: Restricted Constant and No Trend

Date: 06/14/25 Time:15:30
Sample: 2005 2024
Includedobservations: 19

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
CointEq(-1)* -1.433889 0.146723 -9.772767 0.0000
R-squared 0.838592 Meandependent var -0.001001
Adjusted R-squared 0.838592 S.D. dependent var 0.007701
S.E. of regression 0.003094 Akaike info criterion -8.667434
Sumsquaredresid 0.000172 Schwarz criterion -8.617727
Log likelihood 83.34063 Hannan-Quinn criter. -8.659022
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Durbin-Watson stat 2.341206

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 14.85664 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
12
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

19 20 21

5% Significance

F-statistic 0.888328 Prob. F(2,13) 0.4349
Obs*R-squared 2.284444 Prob. Chi-Square(2) 0.3191
Test Equation:
DependentVariable: RESID
Method: ARDL
Date: 06/14/25 Time:15:33
Sample: 2006 2024
Includedobservations: 19
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
IP(-1) 0.014232 0.264305 0.053845 0.9579
ET 0.032863 7.854715 0.004184 0.9967
Qw -0.071426 11.05838 -0.006459 0.9949
C 0.000306 0.044061 0.006934 0.9946
RESID(-1) -0.171616 0.372419 -0.460814 0.6525
RESID(-2) -0.347770 0.308717 -1.126501 0.2803
R-squared 0.120234 Meandependent var -4.43E-18
Adjusted R-squared -0.218138 S.D. dependent var 0.003354
S.E. of regression 0.003702 Akaike info criterion -8.107860
Sumsquaredresid 0.000178 Schwarz criterion -7.809616
Log likelihood 83.02467 Hannan-Quinn criter. -8.057386
F-statistic 0.355331 Durbin-Watson stat 2.193762
Prob(F-statistic) 0.869801
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Series: Residuals
Sample 2006 2024
Observations 19

Mean -4.43e-18
Median 0.000369
Maximum 0.005844
Minimum -0.007662
Std. Dev. 0.003354
Skewness -0.339738
: . .. o -
0 -- Jarque-Bera  0.375995
-0.010 -0.005 0.000 0.005 Probability  0.8286177
HeteroskedasticityTest: ARCH
F-statistic 0.024207 Prob. F(1,16) 0.8783
Obs*R-squared 0.027192 Prob. Chi-Square(1) 0.8690
Test Equation:
DependentVariable: RESID"2
Method: Least Squares
Date: 06/14/25 Time:15:34
Sample (adjusted): 2007 2024
Includedobservations: 18 afteradjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.17E-05 4.73E-06 2.464399 0.0254
RESID"2(-1) -0.038361 0.246557 -0.155585 0.8783
R-squared 0.001511 Meandependent var 1.12E-05
Adjusted R-squared -0.060895 S.D. dependent var 1.62E-05
S.E. of regression 1.67E-05 Akaike info criterion -19.06304
Sumsquaredresid 4.44E-09 Schwarz criterion -18.96411
Log likelihood 173.5673 Hannan-Quinn criter. -19.04939
F-statistic 0.024207 Durbin-Watson stat 2.047829

Prob(F-statistic)

0.878306
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