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Abstract:

The tourism sector experienced rapid expansion at the beginning of the 21*
century. However, this growth threatened some regions. This expansion must
indeed contend with the increasing demands of international and regional
organizations regarding environmental preservation and sustainable
development. Many tourist destinations have emerged to meet the needs of
tourists, as i1s the case with the Mediterranean region, which, thanks to its
exceptional tourism potential, attracts many tourists from around the world
despite the existing disparities between its Northern and Southern countries, and
within the Maghreb countries themselves.

The objective of this study is to analyze the global and regional tourism
market, focusing on the Mediterranean countries and some Maghreb countries
(Algeria, Tunisia), in addition to highlight the position of tourism in each
country through tourism competitiveness indicators. The study also aims to
examine the impact of tourism on achieving sustainable development in the
concerned countries, based on a descriptive and analytical approach to analyze
data related to the two variables and using the panel data model (Panal ARDL)
to measure this impact in Algeria and Tunisia.

The study concluded that global tourism is experiencing rapid development,
and Mediterranean countries are part of this evolution, which contributes
positively to their economies, despite the disparities between the Northern and
Southern countries and among the Maghreb countries.

Furthermore, the study established the existence of a mutually integrative
relationship between tourism's contribution and sustainable development in
Algeria and Tunisia, and that tourism has a statistically significant impact on
sustainable development.

Finally, the results of the causality analysis indicate a unidirectional causal
relationship between tourism revenues and the unemployment rate at the 5%
significance level. A unidirectional causal relationship was also found between
the number of tourist arrivals and the unemployment rate at the 5% significance
level, as well as a unidirectional causal relationship between the number of
tourist arrivals and per capita carbon dioxide (CO:) emissions at the 10%
significance level.

Key words: tourism, sustainable development, sustainable tourism, tourism
competitiveness indicators.
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Résumé :

L’expansion rapide du tourisme a connu une expansion rapide depuis le
début du XXIe siécle, néanmoins, son essor constitue une menace pour certaines
régions. Cette croissance doit en effet composer avec les exigences croissantes
des organisations internationales et régionales en matiere de préservation de
I’environnement et de développement durable. De nombreuses destinations
touristiques ont émergé, répondant aux besoins des touristes, c’est le cas de la
région méditerranéenne, qui, grace a son potentiel touristique exceptionnel,
attire de nombreux touristes du monde malgré les disparités existantes entre ses
pays du Nord et du Sud, et au sein méme des pays Maghreb.

L’objectif de cette étude est d’analyser le marché touristique mondial et
régional, en se focalisant sur les pays de la Méditerranée et certains pays du
Maghreb (Algérie, Tunisie), et de mettre en exergue la place qu’occupe le
tourisme dans chaque pays a travers les indicateurs de compétitivité touristique.

L’¢tude vise également a examiner 1’impact du tourisme sur la réalisation du
développement durable dans les pays concernés, en s’appuyant sur une approche
descriptive et analytique pour analyser les données relatives aux deux variables
et en utilisant le modéle de données de panel (Panel ARDL) pour mesurer cet
impact en Algérie et en Tunisie .

L’¢tude a conclu que le tourisme mondial connait un développement rapide,
et les pays méditerranéens ne sont pas en marge de cette évolution. Ce qui
contribue positivement a leurs économies, nonobstant les disparités entre les
pays du Nord et du Sud et entre les pays du Maghreb.

De plus, I’é¢tude a établi ’existence d’une relation d’intégration mutuelle entre
la contribution du tourisme et le développement durable en Algérie,et en
Tunisie, Les résultats confirment ¢&galement I’existence d’un effet
statistiquement significatif entre le tourisme et le développement durable.

Enfin, les résultats du test de causalité entre les variables étudiées ont révélé
I’existence d’une relation unidirectionnelle entre les recettes touristiques et le
taux de chomage au seuil de 5 %, ainsi qu’une relation causale unidirectionnelle
entre le nombre d’arrivées et le taux de chomage au méme seuil de 5 %. Enfin,
une relation causale unidirectionnelle est également observée entre le nombre
d’arrivées touristiques et les émissions de dioxyde de carbone (CO-) par habitant
au seuil de signification de 10 %.

Les mots clés : tourisme, développement durable, tourisme durable, les

indicateurs de compétitivité durable.
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'Mediterranean Blue Economy Stakeholder Platform, Available on the
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18.00h.

’European Climat Fondation, Available on the website :https://europeanclimate.org/the-european-green-
deal/,consulted on (11.12.2024) 15.00h.

3The European Green Deal: How the 27 EU countries are preparing for 2050, Available on the
website :https://www.enel.com/company/stories/articles/2023/04/european-green-deal.consulted on:
(11.12.2024) 15.30h.
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!GlasgowDeclaration , Available on the website : https://www.oneplanetnetwork.org/sites/default/files/2022-
02/GlasgowDeclaration AR _0.pdf, consulted on: (15.12.2024) 17.30h.

2Glasgow Déclaration on Climate Action in Tourism Surpasses 500 Signatories, Available on the website :
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(15.12.2024) 21:30h.
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on: (10.12.2024) 20.30h
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Dependent Variable: D(LGDPC)

Method: ARDL

Date: 07/17/26 Time: 16:30

Sample: 2003 2023

Included observations: 42

Number of cross-sections: 2

Dependent lags: 3 (Automatic)

Automatic-lag linear regressors

Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 48

Selected model: PMG(1,2,3)

Variable Coefficient Std. Error t-Statistic Prob.
Long-run (Pooled) Coefficients
LRT 0.225919 0.076013 2972105 0.0050
LNV 0.657514 0.164878 3.987894 0.0003
C 9.305449 0.253266 36.74174 0.0000
Short-run (Mean-Group) Coefficients

COINTEQ -0.222977 0.044291 -5.034392 0.0000
D(LRT) 0.016862 0.030641 0.550293 0.5855
D(LRT(-1)) -0.112554 0.092542 -1.216239 0.2318
D(LNV) 0.172139 0.031878 5.399876 0.0000
D(LNV(-1)) 0.098340 0.029371 3.348140 0.0019
D(LNV(-2)) 0.098597 0.010625 9.279272 0.0000
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Pairwise Granger Causality Tests
Date: 07/18/26 Time: 13:45
Sample: 2000 2023

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
NV does not Granger Cause GDPC 44 1.03123 0.3661
GDPC does not Granger Cause NV 0.20047 0.8192
RT does not Granger Cause GDPC 44 0.37441 0.6901
GDPC does not Granger Cause RT 0.22569 0.7990
RT does not Granger Cause NV 44 2.94049 0.0646
NV does not Granger Cause RT 474330 0.0143
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0,20 0,83 Panel V-statistic
0,08 1,34- Panel RHO -statistic
0,04 1,65- Panel PP-statistic
0,04 1,67- Panel ADF-statistic

Spall (p) @M HludY) iedas(between— dimension) s dadl

-0,22 0,75- Group RHO-statistic
0,04 1,70- Group PP-statistic
0,04 1,72- Group ADF-statistic
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Dependent Variable: D(C0O2C)

Method: ARDL

Date: 07/17/126 Time: 23:20

Sample: 2001 2023
Included observations: 46

Number of cross-sections: 2

Max. dependent lags: 1 (Fixed)

Fixed-lag linear regressors: NVRT

Deterministics: Restricted constant and no trend (Case 2)
Selected model: PMG(1,1,1)

Variable Coefficient Std. Error t-Statistic Prob.
Long-run (Pooled) Coefficients

NV -0.241758 0.049422  -4.897948 0.0000
RT -0.028983 0.008735 -3.321401 0.0000

C 4.333463 0.815963 5.310861 0.0000

Short-run (Mean-Group) Coefficients

COINTEQ -0.076214 0.001679  -45.39574 0.0000
D(NV) -0.049337 0.009565 -4.318729 0.1024
D(RT) -0.186810 0.043330 -5.163354 0.1994
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Pairwise Granger Causality Tests
Date: 07/18/26 Time: 13:52
Sample: 2000 2023

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
RT does not Granger Cause NV 44 2.94049 0.0646
NV does not Granger Cause RT 474330 0.0143
CO2C does not Granger Cause NV 44 3.04262 0.0592
NV does not Granger Cause CO2C 1.38059 0.2634
CO2C does not Granger Cause RT 44 2.31061 0.1126
RT does not Granger Cause CO2C 1.20836 0.3096
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Hsiao, C. (1986) -l jlis1 g : (38)3; Jpab
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25 exe HO 0.054133 3.915177 H3
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0.52 -0.06 Panel V-statistic
0.13 -1.09 Panel RHO -statistic
0.04 -1.35 Panel PP-statistic
0.04 -1.36 Panel ADF-statistic
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0.12 -1.16 Group RHO-statistic
0.04 -2.27 Group PP-statistic
0.01 -2.28 Group ADF-statistic
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Dependent Variable: D(UNEMP)

Method: ARDL

Date: 07/18/26 Time: 13:12

Sample: 2003 2023

Included observations: 42

Number of cross-sections: 2

Dependentlags: 2 (Automatic)

Automatic-lag linear regressors (4 max. 1ags): NVRT
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 50

Selected model: PMG(2,1,3)

Variable Coefficient Std. Error t-Statistic Prob.

Long-run (Pooled) Coefficients

NV -0.658478 0.157020 -4.193143 0.0000
RT -0.818115 0.051122  -16.00407 0.0000
C 9.372674 1.580185 5931379 0.0000

Short-run (Mean-Group) Coefficients

COINTEQ -0.189804 0.075032  -2.529640 0.0159
D(UNEMP(-1)) 0.207135 0.299580 0.691416 0.4937
D(NV) -0.344763 0.065886  -5.233427 0.0000
D(RT) -4.435433 2141701 -2.070920 0.0384
D(RT(-1)) -2.797990 3.470858 -0.806138 0.4255
D(RT(-2)) -3.462723 3.687052 -0.939158 0.3539
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Pairwise Granger Causality Tests
Date: 07/18/26 Time: 13:56
Sample: 2000 2023

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
RT does not Granger Cause NV 44 2.94049 0.0646
NV does not Granger Cause RT 474330 0.0143
UNEMP does not Granger Cause NV 44 0.02667 0.9737
NV does not Granger Cause UNEMP 3.41740 0.0429
UNEMP does not Granger Cause RT 44 0.29490 0.7463
RT does not Granger Cause UNEMP 9.80322 0.0004
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UNEMP | co2C | GDPC l NV | RT |

Mean 14.71958 2.975000 3910.625 3.887667 1.165188
Median 14.14500 2.800000 3996.300 2.639500 0.586000
Maximum 29.77000 4.200000 6094.700 9.429000 7.828000
Minimum 9.800000 2.000000 1772.900 0.125000 0.040000
Std. Dev. 4322556 0.657364 1088.296 2.604008 1.363789
Skewness | 1.802845 0.445075 -0.037088 0.468996 2515574
Kurtosis 6.391013 1.914156 2711294 1.905641 12.73880
Jarque-Bera 48.99995 3.942849 0.177706 4.154900 240.3133
Probability 0.000000 0.139258 0.914980 0.125249 0.000000
Sum 706.5400 142.8000 187710.0 186.6080 55.92900
Sum Sq. Dev. 878.1710 20.31000 55666223 318.7003 87.41624
Observations 48 48 48 48 48

GDPC st jadt Jg¥ zageil] pusilondl jlast gt :(02)03) 3oelll

Specification Tests of Hsiao (1986)

_H1 =Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : H2

H2 = Null Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous

H3 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 13.52636 2.57E-06
H2 12.82783 4.49E-05
H3 9.705478 0.003230

jThis program has developed by Brahim KHOUILED
_University of Ouargla, Algeria
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Pedroni Residual Cointegration Test

Series: RTNV GDPC

Date: 07/17/26 Time: 16:14

Sample: 2000 2023

Included observations: 48

Cross-sections included: 2

Null Hypothesis: No cointegration

Trend assumption: No deterministic intercept or trend
User-specified |ag length: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -0.670025 0.7486  -0.486630 0.6867
Panel rho-Statistic -2.568015 0.0051 -1.962597 0.0248
Panel PP-Statistic -2.923981 0.0017  -2.334441 0.0098
Panel ADF-Statistic -2.930227 0.0017 -2.341374 0.0096

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -1.084038 0.1392
Group PP-Statistic -2.123206 0.0169
Group ADF-Statistic -2.128040 0.0167
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Null Hypothesis: Unit root (common unit root process)

Series: GDPC

Date: 07/18/26 Time: 14:08

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -0.48517 0.3138

** Probabilities are computed assuming asympotic normality

lndarmmndiata ranuilba an AN
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Null Hypothesis: Unit root (individual unit root process)

Series: GDPC

Date: 07/18/26 Time: 14:.09

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Im, Pesaran and Shin W-stat 0.68547 0.7535

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: GDPC

Date: 07/18/26 Time: 14:10

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 1.42134 0.8405
ADF - Choi Z-stat 0.74566 0.7721

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Null Hypothesis: Unit root (common unit root process)

Series: D(GDPC)

Date: 07/18/26 Time: 14:11

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -3.93148 0.0000

Pt Mecbhakililice cce cccmenidad caciimeice caticen ablc o ccme alih.
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Null Hypothesis: Unit root (individual unit root process)
Series: D(GDPC)

Date: 07/18/26 Time: 14:11

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 0
Total (balanced) observations: 44
Cross-sections included: 2

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -3.26543 0.0005
** Probabilities are computed assuming asympotic normality
Null Hypothesis: Unit root (common unit root process)
Series: NV
Date: 07/18/26 Time: 14:16
Sample: 2000 2023
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44
Cross-sections included: 2
Method Statistic Prob.**
Levin, Lin & Chu t* -3.24326 0.0006
** Probabilities are computed assuming asympotic normality
Null Hypothesis: Unit root (individual unit root process)
Series: NV
Date: 07/18/26 Time: 14:16
Sample: 2000 2023
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Total (balanced) observations: 44
Cross-sections included: 2
Method Statistic Prob.**
Im, Pesaran and Shin W-stat -3.39609 0.0003

** Probabilities are computed assuming asympotic normality
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Null Hypothesis: Unit root (individual unit root process)

Series: NV

Date: 07/18/26 Time: 14:17

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 17.7469 0.0014
ADF - Choi Z-stat -3.10701 0.0009

aa 5 st - - . ' P . o et

Null Hypothesis: Unit root (individual unit root process)

Series: RT

Date: 07/18/26 Time: 14:19

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic

Prob.**

Im, Pesaran and Shin W-stat -0.21917

0.4133

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (common unit root process)

Series: RT

Date: 07/18/26 Time: 14:19

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -0.77714 0.2185

** Probabilities are computed assuming asympotic normality
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Null Hypothesis: Unit root (individual unit root process)

Series: RT

Date: 07/18/26 Time: 14:20

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 3.59265 0.4639
ADF - Choi Z-stat -0.31421 0.3767

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Null Hypothesis: Unit root (common unit root process)

Series: D(RT)

Date: 07/18/26 Time: 14:20

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -7.27852 0.0000

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: D(RT)

Date: 07/18/26 Time: 14:21

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -6.46626 0.0000

** Probabilities are computed assuming asympotic normality
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Null Hypothesis: Unit root (individual unit root process)

Series: D(RT)

Date: 07/18/26 Time: 14:21

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear
trends

Newey-West automatic bandwidth selection and Bartlett ke...

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
PP - Fisher Chi-square 97.6640 0.0000
PP - Choi Z-stat -8.18021 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Null Hypothesis: Unit root (common unit root process)

Series:

co2C

Date: 07/18/26 Time: 14:21

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 46

Cross-sections included: 2

Method

Statistic Prob.**

Levin, Lin & Chu t* -1.54132 0.0616

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)
Series: CO2C
Date: 07/18/26 Time: 14:23

Sample:

2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 46

Cross-sections included: 2

Method

Statistic

Prob.**

Im, Pesaran and Shin W-stat -0.98095

0.1633

** Probabilities are computed assuming asympotic normality
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Null Hypothesis: Unit root (individual unit root process)

Series: CO2C

Date: 07/18/26 Time: 14:23

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 46

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 5.99907 0.1992
ADF - Choi Z-stat -1.07155 0.1420

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Null Hypothesis: Unit root (common unit root process)

Series: D(C0O2C)

Date: 07/18/26 Time: 14:23

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -9.22351 0.0000

** Probabilities are computed assuming asympotic normality

Intermediate results an DICO2C)
Null Hypothesis: Unit root (individual unit root process)
Series: D(C0O2C)
Date: 07/18/26 Time: 14:24
Sample: 2000 2023
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0
Total (balanced) observations: 44
Cross-sections included: 2

Method Statistic Prob.**

Im, Pesaran and Shin W-stat -8.83574 0.0000

** Mecbhakililice cce cccmcnidad cactimeice catimen adlc - ccae allh.
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Null Hypothesis: Unit root (individual unit root process)

Series: D(C02C)

Date: 07/18/26 Time: 14:24

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 442094 0.0000
ADF - Choi Z-stat -5.88061 0.0000

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Null Hypothesis: Unit root (individual unit root process)
Series: D(C02C)
Date: 07/18/26 Time: 14:24
Sample: 2000 2023
Exogenous variables: Individual effects, individual linear
trends
Newey-West automatic bandwidth selection and Bartlett ke...
Total (balanced) observations: 44
Cross-sections included: 2

Method Statistic Prob.**
PP - Fisher Chi-square 59.1723 0.0000
PP - Choi Z-stat -6.94872 0.0000

Null Hypothesis: Unit root (common unit root process)

Series: UNEMP

Date: 07/18/26 Time: 14:25

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Total (balanced) observations: 46

Cross-sections included: 2

Method Statistic Prob.**

Levin, Lin & Chu t* -1.01977 0.1539

** Probabilities are computed assuming asympotic normality
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Null Hypothesis: Unit root (individual unit root process)

Series: UNEMP

Date: 07/18/26 Time: 14:25

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified 1ags: 0

Total (balanced) observations: 46

Cross-sections included: 2

Method Statistic Prob.**
Im, Pesaran and Shin W-stat -0.24021 0.4051

** Probabilities are computed assuming asympotic normality

Null Hypothesis: Unit root (individual unit root process)

Series: UNEMP

Date: 07/18/26 Time: 14:26

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 46

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 3.60691 0.4618
ADF - Choi Z-stat -0.31180 0.3776

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Null Hypothesis: Unit root (individual unit root process)

Series: D(UNEMP)

Date: 07/18/26 Time: 14:31

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 0

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
ADF - Fisher Chi-square 17.4665 0.0016
ADF - Choi Z-stat -3.16109 0.0008

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Null Hypothesis: Unit root (individual unit root process)

Series: D(UNEMP)

Date: 07/18/26 Time: 14:31

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear
trends

Newey-West automatic bandwidth selection and Bartlett ke...

Total (balanced) observations: 44

Cross-sections included: 2

Method Statistic Prob.**
PP - Fisher Chi-square 17.4625 0.0016
PP - Choi Z-stat -3.16052 0.0008

CO2C yul gaged il jlas) il 1 (5)dy goelb!
Specification Tests of Hsiao (1986)
H1 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : H2

H2 = Null Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 14.39296 1.36E-06
H2 3.155227 0.052890
H3 33.57887 6.75E-07

This program has developed by Brahim KHOUILED
University of Quargla, Algeria
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Pedroni Residual Cointegration Test

Series: RTNV C02C

Date: 07/17/126 Time: 21:29

Sample: 2000 2023

Included observations: 48

Cross-sections included: 2

Null Hypothesis: No cointegration

Trend assumption: No deterministic intercept or trend
User-specified lag length: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 0.570369 0.2842 0.838968 0.2007
Panel rho-Statistic -1.956606 0.0252 -1.347417 0.0889
Panel PP-Statistic -2.273314 0.0115 -1.656160 0.0488
Panel ADF-Statistic -2.294899 0.0109 -1.673640 0.0471

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -0.756966 0.2245
Group PP-Statistic -1.709540 0.0437
Group ADF-Statistic -1.726275 0.0421
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Specification Tests of Hsiao (1986)
H1 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : H2
H2 = Null Hypothesis : H3 vs Alternative Hypothesis : panel is heterogeneous
H3 = Null Hypothesis : panel is homogeneous vs Alternative Hypothesis : panel is partially homogeneous

Hypotheses F-Stat P-Value
H1 10.20061 3.59E-05
H2 12.33474 6.11E-05
H3 3.915177 0.054133

This program has developed by Brahim KHOUILED
University of Ouargla, Algeria
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Pedroni Residual Cointegration Test

Series: RT UNEMP NV

Date: 07/18/26 Time: 13:05

Sample: 2000 2023

Included observations: 48

Cross-sections included: 2

Null Hypothesis: No cointegration

Trend assumption: No deterministic intercept or trend
User-specified lag length: 0

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 1.810685 0.0351 -0.063919 0.5255
Panel rho-Statistic -2.273107 0.0115 -1.093560 0.1371
Panel PP-Statistic -2.629760 0.0043 -1.357916 0.0472
Panel ADF-Statistic -2.644200 0.0041 -1.363397 0.0463

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -1.163514 0.1223
Group PP-Statistic -2.276883 0.0114
Group ADF-Statistic -2.288072 0.0111
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