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Résumé :

Cette étude vise a mesurer l'impact de la consommation d'énergie sur la croissance économique
dans la zone MENA, en tenant compte de l'impact de la consommation d'énergie sur le
changement climatique, ou I'étude est essentiellement une étude économétrique utilisant les
modeles de panel. Pour maitriser le sujet, I'étude a é€t€ menée sur trois axes, ou chaque axe
contient un modele pour I'étude.

Le premier modele concerne I'étude du binaire (énergie, croissance) c'est-a-dire estimer la
relation et étudier la causalité des deux variables consommation d'énergie et croissance
économique pour la période 1975-2014, en appliquant des méthodes modernes d'estimation
adaptées a I'échantillon étudié, a savoir FMOLS, DOLS et en étudiant la causalité entre les deux
variables, on a constaté qu'il existe une relation forte positive entre Les deux variables pour le
Panel, ainsi que pour la majorité des pays de 1'échantillon étudiés, et cela a été confirmé par
I'étude de la causalité a court et long terme pour le Panel, ce qui signifie que la consommation
d'énergie a un effet positif sur la croissance économique.

Le deuxieme modele concerne 1'étude de la trilogie (CO2, énergie, croissance) avec la méme
méthodologie dans le premier modele, pour le méme échantillon et pour la méme période et
avec les mémes méthodes d'estimation, nous avons évalué la relation et étudié la causalité des
trois variables, ou nous avons constaté qu'il y a une relation forte positive entre les deux
variables : consommation d'énergie et croissance économique avec CO2 pour le Panel, ainsi
que pour la majorité des pays de l'échantillon étudiés, c'est-a-dire l'augmentation de la
consommation d'énergie et I'augmentation de la croissance économique a un impact positif sur
I'augmentation du dioxyde de carbone, et cela a été confirmé par I’étude de causalité a court et
long terme pour le Panel, ol nous avons constaté qu'il y avait une relation bidirectionnelle entre
les trois variables.

Le troisieme modele concerne 1'étude de la validité de I'hypothese de Kuznets pour la région
MENA avec I'ajout d'une autre variable, qui est la variable d'ouverture commerciale avec les
autres variables précédemment étudiées, nous avons constaté que le Panel confirmé

I’hypothese, et selon chaque pays il y a une variation dans les résultats.

Mots clés : croissance économique, consommation d’énergie, changement climatique, modeles

de panel, FMOLS, DOLS, Causalité de Panel, La Courbe environnementale de Kuznets.
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Abstract :

This study aims to measure the impact of energy consumption on economic growth in the
MENA zone, taking into account the impact of energy consumption on climate change, where
the study is essentially an econometric study. using panel models. To master the subject, the
study was conducted on three axes, where each axis contains a model for the study.

The first model concerns the study of the binary (energy, growth), that is to say to estimate the
relation and to study the causality of the two variables energy consumption and economic
growth for the period 1975-2014, by applying modern methods estimates adapted to the sample
studied, namely FMOLS, DOLS and by studying the causality between the two variables, it
was found that there is a strong positive relationship between the two variables for the Panel,
as well as for the majority of sample countries studied, and this was confirmed by the short and
long term causality study for the Panel, which means that energy consumption has a positive
Effect on economic growth.

The second model concerns the study of the trilogy (CO2, energy, growth) with the same
methodology in the first model, for the same sample and for the same period and with the same
estimation methods, we have evaluated the relationship and studied the causality of the three
variables, where we found that there is a strong positive relationship between the two variables:
energy consumption and economic growth with CO2 for the Panel, as well as for the majority
of the countries of the sample studied , that is, the increase in energy consumption and the
increase in economic growth has a positive impact on the increase in carbon dioxide, and this
was confirmed by the causality study at short and long term for the Panel, where we found that
there was a bidirectional relationship between the three variables.

The third model concerns the study of the validity of the Kuznets hypothesis for the MENA
region with the addition of another variable, which is the trade openness variable with the other
variables previously studied, we found that the Panel confirmed the hypothesis, and according
to each country there is a variation in the results.

Key words: economic growth, energy consumption, climate change, panel models, FMOLS,
DOLS, Panel Causality, Environmental Kuznets Curve (EKC).
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OPEC proven crude oil reserves, at end 2018 (billion barrels, OPEC share)

Venezuela 302.81 25.5% Kuwait 101.50 8.5% | Algera 12.20 1.0% Gabon .00 0.2%
Saudi Arabia 267.03 22.4% UAE 97.80 B.2% Ecuador B.27 0.7% Equatorial Guinea 1.10 0.1%
1R Iran 155.60 13.1% Libya 4836 4.1% Angola B.16 O0.7%
lragq 145.02 12.2% Migeria 36.97 3.1% Congo 2.98 0.3%

Sowurce: OPEC Annual Statistical Bulletin 2019
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Shale oil

Rank Country (billion barrels)
1 Russia 75

2 us*® ss (28)
3 China 32
B Argentina 27
s Libya 26
6 Venezuela 13
7 Mexico 13
8 Pakistan S
9 Canada S
10 Indonesia 8

World Total 345 (335)

! E1A estimates used for ranking order. ARI estimates in parentheses.

Source : EIA, juin 2013
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Shale gas

Rank Country (trillion cubic feet)
1 China 1,115
2 Argentina 802
3 Algeria 707

a us? 665 (1,161)
s Canada 573
6 Mexico sas
7 Australkia 437
8 South Africa 390
9 Russia 285
10 Brazil 245

World Total 7,299 (7.795)

! E1A estimates used for ranking order. ARl estimates in parentheses.
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Source : commissariat général au développement durable, chiffres clés du climat, France Europe

et monde, Edition 2019, page 6.
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RESERVOIRS ET FLUX DE GES : EXEMPLE DU CYCLE DU CO
AU COURS DES ANNEES 2000
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Source : commissariat général au développement durable, chiffres clés du climat, France Europe et monde, Edition

.132019, page
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Source: OPEC Annual Statistical Bulletin, Organization of the Petroleum Exporting Countries, 2018, p 42.
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REPARTITION GEOGRAPHIQUE DES EMISSIONS DE CO,
DANS LE MONDE (HORS UTCATF)

5-20 S
du Nord S 807 6 257 6 138 - 1,9 - 5.7
dont Canada 555 683 676 1.5 - 1.0 + 21.9
tats-Unis 4 956 S 114 S o012 14.0 - 2.0 — 1
Amérigue centrale et du Sud 654 1 330 1 304 3.6 -20 + 99,2
dont Bresil 216 493 463 1.3 - 6.1 + 1145
Europe et ex-URSS 8 382 S 068 6 067 17.0 - 0.0 - .6
dont Russie 2379 1 698 1 662 4.6 e | - 30.2
UE a 28 4 340 3 434 3 441 9.6 + 0.2 -20.7
Allermagne 7 003 766 776 = X + 7.3 -22,7
Espagne 226 260 252 O.7 - 3.7 -~ 77,5
France 377 325 332 0,9 27 - 12,0
Italie <23 355 358 7.0 + 0.8 - 715 4
Royaume-Uni 576 393 368 7.0 - 6.4 - 36.7
Pologne 359 289 297 0.8 i S - 17,3
Afrique sub-saharienne 426 690 694 1,9 + 0,6 + 62,8 |
mnlnm,-“n'.-"..“ \frigue 1 O41 2 844 2911 8,1 - 249 + 179,66
dont Arabie saoudite 168 512 517 1.4 + 0.9 + 207.9
Asie S 209 | 16 816 | 16 999 47,5 = B | + 226,33 |
dont Chine 2 305 10 a2 10 433 29.2 - 0.3 + 352.5
Corée du Sud 268 601 604 AT + 0.5 + 125.3
Iinde 65S 2 420 2 534 T + 4.7 + 286.5
Japon 1 1S58 1 28S 1 240 3.5 - 1.2 + 7.0
Océanie 304 46S 461 1.3 - 0.7 + S1.7
Pays de I'annexe | 14 952 13 941 13 293 37,2 - 1,1 - 11,1
Pays hors de I'annexe | 6 872 21 028 21 280 59,5 + 1,2 + 209,7
Soutes internationales 626 1 161 1 180 3,3 -+ 1,6 -+ 88,3
Monde 22 450 35 631 35 753 100,00 + 0.3 + 59.3

Note - les soutes intermationales correspondent aux émi&!’ons des transports internationaux
maritimes et aenens qui sont exclues des totaux nationaux (voir glossaire).
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Le réchauffement induit par les activités humaines a approximativement atteint 1°C au-dessus du niveau
préindustriel en 2017. Au taux actuel, le réchauffement global devrait atteindre 1,5°C autour de 2040.

Adapté du rapport spéclal sur le réchauffement climatique de 1,5°C (GIEC)
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Rapport Brundtland, Convention-cadre

naissance du concept des Nations unies sur  Entrée en vigueur Création de Entrée en vigueur
de développement les changements du Protocole la plateforme COP21 de I’Accord
durable climatiques (CCNUCC) de Kyoto de Durban a Paris de Paris
|1_987 1988 1992 1997 2005 2008 2011 2013 2015 2016 2020 >
e . 17 période 2¢ période
Création Signature d’engagement d’engagement
du Giec du Protocole du Protocole du Protocole
de Kyoto de Kyoto de Kyoto

Source : commissariat général au développement durable, chiffres clés du climat, France Europe et monde, Edition 2019, page 54.
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Source : commissariat général au développement durable, chiffres clés du climat, France Europe et monde, Edition 2019, page 55.
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Oblectif de mobilisation Echéance pour les nouvelles
Entrée en vigueur de I'Accord de 100 milliards de dollars W&m chiffrés
de Paris, le 4 novembre 2016 daenr'r'\gf‘l °°‘“°f§d pour la finance climatique

>

Premier « dialogue facilitatif » sur le contenu des NDCs existantes Premier bilan global de mise
au regard de 'objectif de long terme de I'Accord de Paris en ceuvre de I'Accord de Paris
Publication d'un rapport du Giec sur les impacts et les trajectoires
d'émissions d'un réchauffement climatique
de 1,5 °C par rapport aux niveaux préindustriels

Source : commissariat général au développement durable, chiffres clés du climat, France Europe et monde, Edition 2019, page 57.
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Figure 1 : Courbe originelle de M. King Hubbert (1956) publiée avec le commentaire suivant : « United
States crude-oil production based on assumed initial reserves of 150 and 200 billion barrels ». Depuis
1985, les Etats-Unis ont produit plus de pétrole que prévu suite a la découverte des gisements d’Alaska et
a l'offshore du Golfe du Mexique. Ces découvertes et exploitations résultent des avancées technologiques
a la fois dans 'exploration et la production.
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Summary of the existing literature on energy consumption-growth nexus.

No. Study Periods Country Methodologies Conclusions
1 Kraft and Kraft [122 1947-1974 United States Granger causality tests. GDP => EC.
2 E))] 1950-1970 United States Sim's technique. EC+#GDP.
3 Yu and Hwang [253] 1947-1979 United States Sim's technique. EC#GDP.
4 Abosedra and Baghestani [1] 1947-1187 United States Cointegration, Granger causality tests. GDP => EC.
5 Ramcharran [186] 1970-1986 Jamaica Granger causality test. ECC= > GDP.
6 Hwang and Gum [107] 1961-1990 Taiwan Cointegration, ECM. EC< => GDP.
7 Yu and Jin [254] 1974-1990 United States Cointegration, Granger causality tests. EC+#GDP.
8 Stern [218] 1947-1990 United States MVAR model. EC=>GDP.
9 Cheng [51] 1947-1990 United States Cointegration, Granger causality tests. EC#GDP.
10 Cheng and Lai [53] 1954-1993 Taiwan Granger causality tests. GDP=> EC.
i | Cheng [54] 1952-1995 Japan Hsiao’s version of Granger Causality. GDP=> EC.
12 Cheng [55] 1952-1995 India Cointegration, ECM Granger causality tests. GDP=> EC.
13 Stern [219] 1948-1994 United States Cointegration, Granger causality tests. EC= > GDP.
14 Yang [243] 1954-1997 Taiwan Hsiao’s version of Granger Causality. ECCeGDP.
15 Ageel and Butt [28] 1955-1996 Pakistan Hsiao’s version of Granger Causality. EC= > GDP.
16 Soytas et al. [214] 1960-1995 Turkey Cointegration, Granger causality tests. EC= > GDP.
17 Fatai et al. (2002) 1960-1999 New Zealand Granger lity, ARDL bx ds testing, Toda and Yamamoto EC#GDP.
procedure.
18 Ghosh [87] 1950-1997 India Granger causality test. GDP= > ECC.
19 Glasure (2002) 1961-1990 South Korea Vector Error Correction Model. ECeGDP.
20 Hondroyiannis et al.[99] 1960-1996 Greece Cointegration, ECM, Variance decomposition. ECeGDP.
21 Oh and Lee (2004) 1970-1999 South Korea VECM methodology. ECe>GDP.
22 Altinay and Karagol[17] 1950-2000 Turkey Hsiao's version of Granger Causality. EC+#GDP.
23 Ghali and El-Sakka (2004) 1961-1997 Canada Hsiao's version of Granger causality. EC+#GDP.
24 Jumbe[121] 1970-1999 Malawi Granger causality, ECM. ECCeGDP.
25 Morimoto 1960—-1998 Sri Lanka OLS regression model, Granger causality test. ECC= > GDP.
26 Paul and Bhattacharya[178] 1950-1996 India Granger causality tests, ECM. EC=>GDP.
27 Shiu and Lam[211] 1971-2000 China Cointegration, ECM. GDP= > ECC.
28 Wolde-Rufael[237] 1952-1999 Shanghai A modified version of Granger causality. EC=>GDP.
29 Lee and Chang[129] 1954-2003 Taiwan Johansen-Juselius procedure, Cointegration, VECM. EC=>GDP.
30 Narayan and Smyth[154] 1966-1999 Australia Cointegration, Granger causality ECM. GDP= > ECC.
31 Yoo[249] 1970-2002 South Korea VECM methoodology. ECeGDP.
32 Yoo and Jung[247] 1972-2002 Korea VECM methoodology. NEC= > GDP.
33 Yoo and Kim[248] 1971-2002 Indonesia Hsiao’s version of Granger Causality. GDP=> EC.
34 Halicioglu[95] 1968-2005 Turkey Granger causality test. GDP=> EC.
35 Jobert and Karanfil[120] 1960-2003 Turkey Cointegration and Granger causality test. EC+#GDP.
36 Lise and Montfort (2007) 1970-2003 Turkey VECM methoodology. GDP=> EC.
37 Soytas et al.[216] 1972-2004 United States GMM EC+GDP.
38 Ang[21] 1960-2000 France Cointegration, VECM methodology. EC=>GDP.
39 Ho and Siu[102] 1966-2002 Hong Kong Cointegration, VECM methodology. EC=>GDP.
40  Ewing et al.[75] 2001-2005 United States VAR and forecast error variance decomposition. GDP=> EC.
41 Mozumder Marathe[150] 1971-1999 Bangladeh Cointegration, VECM methodology.. GDP=> ECC.
42 Narayan and Smyth (2007) 1966-1999 Australia Multivariate Granger causality test. GDP=> ECC.
43  Narayan and Singh[155] 1971-2002  Fiji Islands Cointegration, Granger causality test. ECC= > GDP.
44  Yuan et al.[255] 1978-2004 China Cointegration techniques. ECC= > GDP.
45  Zachariadis and Pashouortidou[259] 1960-2004 Cyprus Cointegration, Granger causality, VEC. ECeGDP.
46  Zamani[260] 1967-2003 Iran Granger causality, Cointegration, VECM methodology. GDP=> EC.
47  Ang[22] 1971-1999 Malaysia Johansen cointegration, VECM. GDP=> EC.
48  Erdal et al.[73] 1970-2006 Turkey Granger causality test. ECeGDP.
49  Hu and Lin[106] 1982-2006 Taiwan Hansen-Seo threshold cointegration, VEC. GDP=> ECC.
50  Sarietal[197] 2001-2005 United States ARDL bounds testing approach GDP= > REC.
51 Tang[224] 1972-2003 Malaysia ARDL approach, ECM, Granger causality ECC<=>GDP.
52  Yuan et al.[256] 1963-2005 China Johansen cointegration, VEC. ECC= > GDP.
53  Abosedra et al.[2] 1995-2005 Lebanon Granger cauality. ECC= > GDP.
54 Akinlo[10] 1980-2006 Nigeria Johansen-Juselius, cointegration, VEC. ECC= > GDP.
55  Ghosh[88] 1985-2005 India ARDL bounds testing approach, cointegration Granger GDP= > ECC.
causality.
56 Odhiambol[ 160] 1971-2006 South Africa  Granger causality test ECeGDP
57  Tang[223] 1970-2005 Malaysia ARDLbonds test; Granger causality ECeGDP.
58  Ziramba[264] 1980-2005 South Africa  ARDL bounds testing approach ECeGDP.
59  Payne[179] 1949-2006 United States Toda-Yamamoto procedure EC#GDP.
60  Belloumi[39] 1971-2004 Tunisia Granger causality tests ECeGDP.
61 Bowden and Payne[43] 1949-2006 United States Toda-Yamamoto procedure. EC=>GDP.
62  Halicioglu[96] 1960-2005 Turkey Granger causality, ARDL, Cointegration. EC#GDP.
63  Odhiambol 160] 1971-2006 Tanzania ARDLbonds test; Granger causality-VECM. EC=>GDP.
64  Soytas and Sari[217] 1960-2000 Turkey Toda-Yamamoto procedure. EC#GDP.
65  Zhang and Cheng[257] 1960-2007 China Granger causality test. GDP=> EC.
66  Acaravei[3] 1968-2005 Turkey Cointegration, VECM methodology. ECeGDP.
67  Bartleet and Gounder|{36) 1960-2004 NewZealand  Granger causality test. GDP=> EC.
68 Chang[48] 1981-2006 China Multivariate causality test based on VECM methodology. EC=>GDP.
69 Chandran et al.[49] 1971-2003 Malaysia ARDL bonds test. ECC= > GDP.
70  Ighodaro[110] 1970-2005 Nigeria Cointegration, Granger causality. ECC= > GDP.
71 Jamil and Ahmad|[115] 1960-2008 Pakistan Vector Error Correction Model GDP=> EC.
2 Lorde et al.[136] 1960-2004 Barbados VAR models, Granger causality. ECCe>GDP.
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Table 1 (continued)

No. Study Periods Country Methodologies Conclusions

73  Lotfalipour et al..[137] 1967-2007 Iran Toda-Yamamoto procedure. GDP=> EC.

74  Mandal and Madheswaran[141] 1979-2005 India Cointegration, ECM. ECeGDP.

75  Menyah and Wolde-Rufael[148] 1960-2007  United States Toda-Yamamoto causality test. NEC#GDP.

76  Ozturk and Acaravci[170] 1968-2005 Turkey ARDL bounds test. EC#GDP.

77  Payne and Taylor[181] 1957-2006  United States Toda-Yamamoto procedure. NEC#GDP.

78  Tsani[229] 1960-2006 Greece Toda-Yamamoto procedure. ECe&GDP.

79  Wolde-Rufael[239] 1969-2006 India Toda-Yamamoto procedure. NEC= > GDP.

80  Shahbaz et al.[203) 1971-2009  Portugal ARDL bonds test; UECM. ECCeGDP.

81  Ahamad and Islam(5) 1971-2008 Bangladesh  Vector Error Correction Model. ECeGDP.

82 Fallahi[76] 1960-2005 United States Markov-switching vector autoregressive models (MS-VAR), ECeGDP.

Grager causality.
83  Kouakou[125] 1971-2008 Cote d'Ivoire  Cointegration, Granger causality, ECM. ECC < = > GDP; ECC= > GDP
(short-run).

Wang et al.[234] 1995-2007 China Cointegration, VECM methodology. ECe&GDP.

85  Wang et al.[235] 1972-2006 China Cointegration, ARDL bounds test EC=>GDP.

86  Zhang[258] 1970-2008  Russia Cointegration, Granger causality tests. ECeGDP.

87  Zhixin and Xin[262] 1980-2008 China Cointegration, Granger causality test. ECeGDP.

88  Alam et al.[13] 1972-2006 Bangladesh ~ ARDL bounds test. ECeGDP.

89  Dagher and Yacoubian[65] 1980-2009 Lebanon Hsiao's Granger causality, Toda-Yamamoto, VECM. ECeGDP.

90  Shahbaz et al..[205] 1972-2011 Pakistan VECM methodology. ECeGDP.

91  Shahbaz and Feridun[204] 1971-2008 Pakistan ARDL bonds test. GDP=> ECC.

92 Shahbaz and Lean|[206) 1972-2009  Pakistan VECM methodology. ECeGDP.

93 Wolde-Rufael[241] 1977-2007 Taiwan Toda-Yamamoto's Granger causality. NEC#GDP.

94 Yildirim et al.[245] 1949-2010 United States Toda-Yamamoto procedure. REC#GDP.

95  Aslan and Cam/[30] 1985-2009  Israel bootstrap-corrected causality. NEC= > GDP.

96  Baranzini et al.[35] 1950-2010 Switzerland ~ ARDL bounds tests VECM methodology. GDP=> EC.

97 Ocal and Aslan,[159]. 1990-2010 Turkey ARDL bonds testing, Toda-Yamamoto procedure. GDP=> REC.

98  Shahbaz et al.[207] 1971-2011 China ARDL bounds tests VECM methodology. EC=>GDP.

99  Shahbaz et al.[209] 1975-2011 Indonesia ARDL bounds tests, VECM, IAA. ECe&GDP.

100 Pao and Fu[176] 1980-2010 Brazil VECM methodology. REC <=>GDP.

Note: EC= > GDP means that the causality runs from energy consumption to growth. GDP= > EC means that the causality runs from growth to energy consumption. EC&GDP means
that bi-directional causality exists between energy consumption and growth. EC+#GDP means that no causality exists between energy consumption and growth. REC: renewable energy
consumption, and ECC: electricity consumption and NEC: nuclear energy consumption.

: JA»AA.“

Source : Sofien Tiba, Anis Omri, Literature survey on the relationships between energy,

environment and economic growth, Renewable and sustainable Energy reviews 69(2017)
1129-1146
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Skl e Ao gana o Aaafpal) s AE Al Aaldd) clual 2.1
Olsia (Masih and Masih, 1996)1 JEa v
Energy Consumption, Real Income and Temporal Causality: Results from a
Multi-Country Study based on Cointegration and Error—-Correction
ModelingTechniques.
A sanad baliail) A Lol dudyag zasail) e duanll Conn
Al Dl Maaly adad) Jaal) L cppiie Gl Janial 1wl Lingioy Cilpkia ®
O ADle dgay (e GRaill ) Ao s idall JalSil) dngia betia ¢(1955-1990) 351
gl s Al Jgo B cilalait) iy & Uadl) mon oo 73 g Jlasiowly ol uiciall
clerall Gk ge Galall dalad & ¢ Guuldl) L sl 358l (Wil sl
Eaall) Jamat Gum claane Ayl ol pariall Al jal Aawally 550 Auhll o3 it 1) il m
Apalal Fan ABe aagi il Al Cus olalil) G Aanydl) Al Bl Alie il e
& (Gl Jaa) sl alill) (ol aiBY) saill gas AUl Dl ul (e sl olasY)
85y Galilly Lyl
:0lsiza (Farhani, Ben Rejeb, 2016)* Jlia v/
Link between Economic Growth and Energy Consumption in Over 90 Countries
A5 95 J Aalll eDigiuly ala@¥) gaill (p Al Ay tda) Cara m
Al sl i) e 3l Ca i Laa oyt Gaaldl Jaxiul tun ) Aungiay Cyia @
58 (Aalall DALY 355 ALkl Blginl (po 3l Camal ¢ LaBY) saill 55348 aal
Gayl () lall) aadiy Cald) A Cum oL A @y b Slaxiane ¢(1971-2008) aud
Jaall de pena tand Cus Ao IS dao s ol dlull can o e aldie] dile gana

1 Masih, A.M.M., Masih, R., 1996. Energy Consumption, Real Income and Temporal Causality:
Results from a Multi-Country Study based on Cointegration and Error-Correction Modeling
Techniques. Energy Economics 18, 165-183.

2 Farhani, S., Ben Rejeb, J., 2012a. Link between Economic Growth and Energy Consumption in
Over 90 Countries. Interdisciplinary Journal of Contemporary Research in Business 3, 282-
297.
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el J2al 5 cadipall o usgiall Ao samas ¢ pabiiall o giall J2all de genag ¢ Laidial)
s e Ao gane JS Al Ay

toble ) 2 Alsh Granger J dud) A8l 3 (DA e duball Coald ) mils @
Jaally ¢ ymiaial Jaall il e sanall dunally 28Ul eDlgiad ) saill (e dusrs Al 2as
Y sl ) e (o) Gie seaall etV da g3 Apeas ADke @l kel ai yal)
Jsaall iy Joall Lol clan 3 cadiiiall ) Gadipal) Joaall culd Jgall dally d8Ua) oDl uly
bl il gaty A8UAN e A1l Al il UAS (A8l EDLgiul dasipe L said ddaus giall
csall o zoare bl Led Dl mds Al o

:0lsies (Al Iriani, 2006)" Jlis v/

Energy—GDP Relationship Revisited: An Example from GCC Countries Using

Panel Causality
Jsl (3 A8l @Dlgindy Maa¥) ol il s L) ADally #35aill ja sl o @
ceeaaldl) el s Jgal el
Dlgial Maaly Gaaall 2l A m3l L dlesioall chariall siuhall Lagias Cilpiie ®
o i sl JalSall Lo g Lol Auhal) Aalles Ayl sy ¢(2002-1970) 554l 23Ul
GMM i alasiuly 5 Jib cilidase
el L) e olad¥) dalal A ABe dsa ) Aow el EEll s il
o) Ul i jnae g Al @Dl ul b gl o gl sl Dl ul Jlea)
Gl Blial) il ub v oliel (Sa 4l (gl i a e ) Gslall s Jss laaY)
ceaddl sl dae Jon colabiadl b el BT Leiluban L RS Gl ()0 28U
:Olgin (2017 ¢ il A8l 2 3 (Gua Glagllae aBlS ) Jlia v/
Al Ay el mlall o 8 38U eDigi
b i Al Aagal) Ll o el malal) Joo 8 28Ul Dlgin) dul a0 rdand) G
Lalladl 8 Gl Dy 7wl lalie aal 8 Dlgany! elly iy Gl 2l

' Al-Iriani, M.A., 2006. Energy—GDP Relationship Revisited: An Example from GCC Countries Using
Panel Causality. Energy Policy 34, 3342-3350.
82-500a ‘2017 ‘U\ﬁ‘); ‘32 22=l) ‘@.}u\ L..SJLAA:EY‘ Ala.a s&)ﬂ\ A.-.u\) e A.-.u\) s u\.hjj\m e.L\lS 2
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-
-

Glaly@BY) (e de g aleu s duq\csbsghql,aggaza“bg:3*4yﬁ\44;4iegc4kgza .

il (8 Clual dga 8By 17 el eDlginl) dueS o duhall cilia s séad) milss =

palls aliiy G dae aljg )lally dudaaill llalia) e Jeall oda e Leia Jalsall (10 Adaa
Jsal) oda ciles€a Cayla (e Aagedall AUl jlad ad s 528 AaEY )y 5yagl)
Olalsall 28l cla) cAalall Lajaal) ac ) ol :lgatl cliagill (e degana A8 Al cuald
AU Lo Y saaaiall clElall 8 culjléial gai olat¥) 5y yom AUl @Dlgind ais b 4S5l
oadly adl ez )se 1 o Ll Al

Luz\el.g.nula J92 dsganal ABUalL gail) &BDe (J4Y) Chiall cpa ciludal) JS (adla 117 pd, gﬁti\ Jsaadl gA

Summary of the existing empirical studies on energy consumption-growth nexus.

.2014

No. Study Periods Countries Methodologies Conclusions
1 Yuand Choi[251] 1950-1976 5 countries Granger causality test. EC=> GDP; GDP= > EC; EC+GDP.
2 Erol and Yu[74] 1952-1982 6 industrialized countries Granger causality test. ECeGDP; GDP= > EC; EC= > GDP; EC#GDP.
3 Nachane et al. (1988) 1950-1985 16 countries Co-integration, Sims and Granger causality EC&GDP.
test.
4 Ebohon (1996) 1960-1984  Nigeria, Tanzania Engle-Granger causality approach. EC&GDP.
5 Murray and Nan[153] 1970-1990 15 countries Granger causality test. GDP= > EC; EC=>GDP; EC+GDP; EC<=>
GDP.
6  Masih and Masih[142] 1955-1990 6 countries Johansen-Juselius cointegration test. ECeGDP; GDP= > EC; EC#GDP.
7 Masih and Masih[143) 1952-1992  Taiwan Co-integration, VEC, variance EC=> GDP; EC&GDP.
1955-1991  Korea decomposition.
8  Glasure and Lee[91] 1961-1990  South Korea Singapoor Error Correction Model. ECeGDP.
9 Cheng[52] 1949-1993  Mexico Brazil and Venezuela  Hsiao's version of Granger Causality. EC#GDP.
10  Glasure and Lee (1998) 1961-1990  South Korea, Singapore Cointegration, ECM. EC#GDP.
11 Asafu-Adjaye (2000) 1971-1995 Indonesia and Philippines ~ VECM methodology. EC=> GDP; ECoGDP
1973-1995 india Tailand
12 Soytas and Sari[215] 1950-1992  G-7 countries VECM methodology. GDP= > EC; EC&GDP
13 Fataiet al.[81] 1960-1999 6 countries Granger and Toda-Yamamoto procedure. ~ EC=> GDP; EC&GDP.
14 Lee[127] 1975-2001 18 developing countries Panel VECM methodology. EC=>GDP.
15  Wolde-Rufael(238] 1971-2001 19 African countries Toda-Yamamoto procedure. EC=> GDP; EC&GDP; GDP= > EC; EC#GDP.
16  Al-Iriani[ 18] 1970-2002 6 countries of GCC Panel co-integration, GMM. GDP=> EC.
17 Lee[128] 1947-1974 11 major industrialized Toda-Yamamoto procedure. GDP= > EC; EC&GDP; EC#GDP.
countries
18  Soytas and Sari (2006) 1960-2004  G-7 countries Co-integration, ECM, generalized variance  EC= > GDP; EC&GDP; GDP=> EC.
decompositions.
19 Wolde-Rufael (2006) 1971-2001 17 African countries Toda Yamamoto procedure. GPD= > ECC; ECC= > GDP; ECC <= > GDP.
20 Yoo (2006) 1971-2002 4 countries Standard Granger causality test and GDP=>ECC; ECC< =>GDP.
Hsiao's version of Granger causality
method.
21 Chenet al.[50] 1971-2001 10 Asian countries VECM methodology. EC=> GDP; GDP= > EC.
22 Francis et al.[86) 1971-2002  Haiti, Jamaica, Trinidad and ~ BVAR models, cointegration technique ECeGDP; EC#GDP.

Tobago
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24

25
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29

31

32
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35

36
37

45

47

49

50

51
52

53

55

56

57
58

59

Alal clu)yal) sl Jad)

Lee and Chang(2007)

Mahadevan and Asafu-
Adjaye (2007)
Mehrara[ 145)
Squalli (2007)

Zachariadis[261)

Akinlo[9]

Ciarreta and Zarraga|58)
Huang et al..[100]
Chiou-Wei et al.[57]
Chontanawat et al.[59]
Lee and Chang(2008)
Lee et al. (2008)
Narayan and Smyth[156]

Narayan and Prasad|157]
Payne[179]

Chang et al.[46)

Narayan and Smyth(2009)
Sadorsky( 193]

[194]

Wolde-Rufael (2009)

Yoo and Ku[250]

Apergis and Payne[25]
Apergis et al.[23]
Apergis and Payne[26]
Esso (2010)
Wolde-Rufael and
Menyah|240]
Odhiambo (2010)

Ozturk et al.[169]
Belke et al..[38]

Eggoh et al.[72)
Fuinhas and Marques
(2011)

Lau et al. (2011)

Lee and Chiu[131]

Lee and Chiu[131]
Nazlioglu et al. (2011)

Tiwari (2011)

1965-2002
1971-2002
1971-2002

1971-2002
1980-2003

1960-2004
1970-2004
1971-2004
1960-2003
1980-2003
1970-2004
1972-2002
1954-2006
1971-2000
1971-2002
1960-2001
1972-2002

1954-2006
1980-2004

1997-2006
1974-2002
1980-2005
1994-2003
1971-2004
1965-2005
1969-2005
1971-2005
1972-2005
1974-2005
1992-2007
1984-2007
1980-2005

1970-2007
1971-2005

1971-2006

1971-2005
1981-2007

1970-2006

1965-2009

1980-2006

1965-2008

1971-2006
1980-2007

1965-2009

22 Developed countries

18 Developing Countries

20energy importers and
exporters

11 Oil Exporting countries

11 OPEC countries

G-7 countries: Germany, UK,

US

Italy

Canada and France
Japan

11 Sub Sahara African
countries

12 European countries

82 countries
8 countries

300ECD and 78 non OECD

countries

16 Asian countries
22 OECD countries
G7 countries

30 OECD countries

6 Central American countries

G7 countries

6 MENA countries

G7 countries

18 emerging countries

Algeria, Benin, South Africa

6 countries: France,
Switzerland
Germany

Pakistan

Argentina

13 Eurasian countries

19 developed and developing

countries

16developed and newly
developing countries

7 African countries

Nine developed countries

South Africa, Kenya, Congo

RD
51 countries
25 OECD countries

21 African countries
5 Eurasian countries
17 Asian countries

6 highly industrialized
countries

6 developed countries
14 OECD countries

16 European and Eurasian

countries

Panel VARs and GMM.
Panel ECM methodology.

Panel cointegration technique.
Toda-Yamamoto procedure.

ARDL approch, VECM, Toda and
Yamamoto.

ARDL bounds testing approach.

Panel cointegration, GMM, Panel
causality.

GMM system.

VAR.

Granger causality test.

Panel cointegration and Panel ECM.
Panel cointegration, Panel VEC model.
Panel co-integration and Granger
causality.

Bootstrapped Toda-Yamamoto procedure.

Pedroni Panel cointegration and Granger
causality.

Threshold estimation.

Panel cointegration, VECM methodology.
Panel cointegration.

Bivariate panel error correction model.
Toda and Yamamoto procedure.

Co-integration, Granger causality.

model.

Panel co integration and Error correction
approach.

Panel VECM methodology.

Panel VECM methodology.

Threshold cointegration approach.
Toda-Yamamoto procedure.

ARDL bounds test

Panel co integration and causality tests.
Panel co integration and VECM
methodology

Panel co integration and Panel Causality
tests.

ARDL bounds testing

FMOLS

Toda-Yamamoto procedure.
Cointegration, Granger causality test.
Panel Granger causality, Toda-Yamamoto

approach.
Panel VAR approach.

GDP= > EC (developing countries); EC < = > GDP
(developed countries).

EC=> GDP (developing countries); EC&GDP
(developed countries).

GDP=>EC

EC=> GDP; EC&GDP.

GDP= > EC; EC < = > GDP; EC#GDP.

GDP= > EC; EC&GDP; EC#GDP.

ECC= > GDP; ECC#GDP.

GDP=>EC.

GDP= > EC; EC=> GDP.

EC=> GDP.

EC=> GDP (long-run); EC+GDP (short-run).
ECeGDP.

EC=> GDP.

ECeGDP; EC+GDP.
EC=>GDP.

GDP=>EC.
ECCeGDP.
REC= > GDP.
GDP= > REC.
ECeGDP.

NEC < = > GDP; GDP= > NEC; NEC#GDP.

EC&GDP.
NEC= > GDP (short-run); NEC&GDP (long-run).
NEC= > GDP (long-run); NEC&GDP (short-run).

ECeGDP; GDP= > EC; EC#GDP.
NEC= > GDP; GDP= > NEC; NEC < = > GDP.

EC=> GDP; GDP=>EC

GDP= > EC; EC&GDP
ECeGDP.

EC&GDP.

ECeGDP

EC= > GDP (short-run); GDP= > EC (long-run);
EC<=>GDP.

GDP= > NEC; NEC < = > GDP; NEC#GDP.

GDP= > NEC (long run); NEC#GDP (short run).
NEC#GDP.

ECeGDP.
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n
73
74
75

76

78

bl clu)yal) seudll) Jad)

Menegak| 146)

Wang et al..(2011)

Apergis and Payne (2012a)
Apergis and Payne (2012b)
Chu and Chang[61]
Yildirim and Aslan[246]
Fuinhas and Marques
(2012)

Salim and Rafiq[ 196
Tugeu et al.[230)

Hossein et al.[105)

Akhmat and Zaman( 15)
Ben Aissa et al., (2013)
Bozoklu and Yilanci[44)
Damette and Seghir(66]
Ouedraogo[ 164]
Al-mulali (2014)
Chang et al. [47]

Mohammadi and
Parvaresh| 149)

Pao et al.[177)

Smiech and Papiez(213]

Yildirim et al.[252]

1997-2007
1995-2007
1990-2007
1990-2007
1971-2010
1970-2009
1965-2009

1980-2006
1980-2009
1980-2008
1975-2010
1980-2008
1965-2011
1990-2010
1980-2008
1990-2010
1971-2011

1980-2008

1990-2010

1993-2011

1971-2010

27 European countries

28 provinces in China

6 Central American countries
80 countries

G-6 countries

17 OECD countnries

Turkey Portugal Italy Greece
Spain

6 countries

G-7 countries

12 OPEC member countries

8 South Asian countries
11 African countries

20 OECD countries

12 oil-exporting countries
15 African countries

30 countries

G6 countries

14 oil-exporting countries

MIST countries

25European Union member
states
11 countries

Random effect model.

Cointegration and VECM methodology.
Panel co integration technique.

Panel ECM methodology.

Granger causality test.
Bootstrap-corrected causality tests.
ARDL bounds test.

Granger causality test.

Hatemi-J causality tests.

Panel cointegration, VECM Granger
causality.

Bootstrap panel Granger causality method.

Panel error correction model.
Granger causality tests.

Panel cointegration techniques.
VAR.

Pedroni co-integration test, VECM
Granger causality tests.

Granger causality procedure.

Panel panel estimation techniques,
dynamic fixed effect, pooled and mean-
group techniques.

Panel cointegration tests.

Bootstrap Granger panel causality
approach.

Bootstrapped Autoregressive Metric
Causality Approach.

EC#GDP.

EC<=>GDP.

EC&GDP.

REC&GDP.

NEC#GDP; NEC= > GDP.
EC#GDP.

GDP=> EC.

REC&GDP (short-run); GDP= > REC (long-run).
REC&GDP; GDP= > REC; REC#GDP.
EC=>GDP.

NEC= > GDP; EC= > GDP; ECC= > GDP; GDP=
> NEC; GDP= > ECC.

REC#GDP.

EC=> GDP; GDP= > EC.

EC=> GDP.

GDP= > EC (short-run); EC=> GDP (long-run).
NEC= > GDP; NEC= > C02.

NEC&GDP; GDP= > NEC; NEC#GDP; NEC=>
GDP.
EC&GDP.

EC&GDP (long-run); REC= > GDP (long-run);
REC < => GDP (long-run); NEC < = > GDP (long-
run); EC=> GDP (long-run).

EC#GDP.

EC#GDP; EC=> GDP.

Note: EC= > GDP means that the causality runs from energy consumption to growth. GDP= > EC means that the causality runs from growth to energy consumption. EC&GDP means
that bi-directional causality exists between energy consumption and growth. EC#GDP means that no causality exists between energy consumption and growth. REC: renewable energy
consumption, and ECC: electricity consumption and NEC: nuclear energy consumption.

: J..\m.d\

Source : Sofien Tiba, Anis Omri, Literature survey on the relationships between energy,

environment and economic growth, Renewable and sustainable Energy reviews 69(2017)
1129-1146
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) Al e S0 ga (CO, (& Jiaial) Al pdiga «(gabaidy)
:0lsin (Usama Al-mulali, 2011)1 Jia v
Oil consumption, CO2 emission and economic growth in MENA countries
Jsd b sbai®Y) sailly CO, ilai) o Jadil) @Dlgind il duhall o3a Cansi rdial) Cisn
i) Jlady Jans¥) (3l
oy sl dla o) eaald) o] el Gl DA (e tA—aall duagliag Cipiia
doanal) 3lsalls e g Cum ((MENA) Ll Jlaiis daog¥) 3yl dalaia sl
doaa) Cald) ST @lly e 3le Aannia ol lgie Julall @lliai lgany 5 cadall Slalls JadallS
4375 L o allad) slaai®¥) yiiad b Lol g0 aali G Ll Jlaiy L) (3,8 dalaia
clbiblin) e 745 5 2S5l dualad) il ciblalia) o 760 Sl Gun il 5 e dikaial)
Aasiall Olall) (ge US 8 Bl 5 golaiBY) paill 8 Ala (pe A8LL Ll 3y ¢ panall Sl
celgw 2 o daalills
OVoalls plal) A2l ) Sy GDP alill pusiall ¢iuhall b ol yuaia E6 Gaald) Janid
Ol WSl B Gl g sana cagy/dian (il Baagy Jg sl Dlgn W) OILCON i
(LLC, IPS, L cldasal sassll jaa il 200l cfshadl) Ladia ccaafa o (ggole 329
‘(Pedroni, Kao, Fisher/Johansen) Jib clbdasna @l Gal) Jelsall laal ‘Breitung)
By G yal) clyiall of Gaalll 2Sb Gua (WVECM Jlaiuly Panel Granger Test &
Aadl) Guin ) cllaa¥) O e ds Jelill i ylidl o oY) Gl 34T 2 % 5 die
LAY Gl iy ) il g Jal) Absk ADle dllia o A
) ae Jal) Al ADle Lol Laiall @iy snySl 2 ST il o sadd) il
agls Granger Test asg «elld e sdle (L) Jladis Jaus¥) 3yl Joal Jlaa) adl)
il gl o aiiall aal) aaYls ¢Sl sl 6 Slaily Lol @Dlgind oy olasy)
S @l bl e SN Ll b a g Al Gudig VECM Gl e Jishal) (sadlly

" Usama Al-mulali, Oil consumption, CO2 emission and economic growth in MENA countries, Energy
36(2011), 6165-6171
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: sy (Krishna Inumula, K. Deeppa, 2017)1 Jia v
Cointegration between Energy Consumption, CO?2 Emissions, and GDP in India

Dlei ) e laay) Asall ol e BLlSal) 2D Al Gand) 13 Jolin sdal) Cis @
Dfied G 2014-1980 55 DA x3gll ((CO2) oyl s oS 56 Clilaily caslhl
Aull gle Joall ST (ya5 28Ul 1SSl Joall ST (ha 3¢l
AR ) e pal) iz e SO Gl Jani ol sA )l Laglag Cfpdlia @
ALl DY 55 5aS A8l Diginl e 3l Grnal (oY) saill 33508 sl Al
oaaaall 138 esnSl A o] 6 bl 33568 (oSl 2T 5B il e DAl Cuaa
Jal&all Ay ) Gyl 5 eAgiasl) Jdlall Al Al e caalill il yoey 5aY)
A0 ) e adiay A Wbl Jalall @lEle 2ae 48)24l JOhansen jlidl) e lalaicl

2l 3 llaly 28Ul Dlginl (y Ja¥1 Ak BDle spadd Calll Ja s s pil =
Clles) w5iw % 10 Ly 28Ul $Blgn ol b5 Gun el JlaaY) sl z5lilly 5 <0
& A @Dlgind o0 N rsag s lae % 11017 () doi sy (5080 2] 3
Oo VAl cuai (8% 10 320 o N das el 2l 6 GsnSl a1 B )
o sl 2l B il A % 1.4 G 50l ) g Sea) sl il
oo oS0 sl gl e Sl ST 36 el 53L) () (535 salll l3 o) IS
Omend Bl (8 lapaag A8 aladtid & ) A5 Gong adl ey Lee cdBUal) @Dlginl Gy
ool daiay)

' Krishna Murthy Inumula, K. Deeppa, Cointegration between Energy Consumption, CO2
Emissions,

and GDP in India, Jindal Journal of Business Research, 6(1) 1-13 © 2017 O.P. Jindal Global
University, P.1-13
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2014 L lgs i Banly Asal ) ually ABUaY) ¢ pail) DBdle (SN Ciual) (pa bl IS Gaile 18 a8 () Jgandl b

No. Study Periods Country Methodologies Conclusions

1 Ang(21] 1960-2000 France Co-integration and vector error correction modeling. (GDP= > EC); (EC= > GDP); (GDP= > CO2).

2 Soytasetal[216] 1960-2004 United States ~ Granger causality test. ECs > 00,; GDPeCO,

3 Ang|22 1971-1999 Malaysa Co-integration and the causality test. (GDP= > EC) short-run (ECesGDP) long-run;( CO2s > GDP) long-run.

Kl Halicsoghu[96) 1960-2005 Turkey ARDL bounds test, Johansen—Jusdlius, VECM. 002= > EC; CO2 < = > GDP2; CO2eGDP.

5  Jalil and Mahmud(116] 1975-2005 China ARDL bounds test, ECM and Granger causality. GDP= > C02, EC= > C0O2

6 Soytas and Sari[217) 1960-2000 Turkey Toda and Yamamoto procedure, Granger causality. 002= > EC.

7 Zhang and Cheng|257) 1960-2007 China VAR, Toda and Yamamoto procedure. GDP= > EC; ECs > CO2; CO24GDP; EN«GDP.

8 Chang| 48] 1981-2006 China Johansen cointegration VEC Granger causality. NEC= > C0O2; NEC= > GDP.

9 Lotfalipour et al.[137) 1967-2007 Iran Toda and Yamamoto procedure, Granger causality. GDP= > C02; EC= > CO2

10 Menyah and Wolde-Rufael| 148]  1965-2006 South Africa the Granger causality test. Q02= > GDP; EC= > GDP; EC= > 002,

11 Menyah and Wolde-Rufael| 148]  1960-2007 United States ~ Modified version of Granger causality test. NEC= > COz; REC#CO;.

12 Ozturk and Acaravei[ 170) 1968-2005 Turkey The ARDL bounds testing approach, Granger causality. GDP= > CO2; CO2+EC.

13 Alametal[l2) 19712006 India VAR model of Toda and Yamamoto procedure. EC < = > C02; GDP+EC.

14 Pao and Tsai[173] 1980-2007 Brazil Johansen cointegration test, Granger causality VECM, Grey prediction (02 < = > GDP; EC <= > 002
model.

15 Paoetal[l75) 1990-2007 Russia cointegration technique and causality test. GDP= > C02; EC= > COZ

16 Alametal[l3) 19722006 Bengladesh Johansen bi-variate co-integration model, auto-regressive distributed  ECs > GDP; ECeGDP (long-run); EC= > 002 (short-run); ECeQ02 (long-
lag model. run).

17  Alkhathlan et al.[19] 1980-2008 Sandi Arabia ARDL bounds testing, ECM Granger causality test. Q02¢GDP; EC+GDP.

18 Azlina and Mustapha[32] 1970-2010 Malaysia Cointegration techniques and vector error correction modeling. GDP= > EC; CO2= > EC; CO2= > GDP.

19  Bloch et al.[40] 1977-2008; 1965 China Cointegration techniques and VECM. EC= > GDP; GDP= > EC; EC < = > C02.

-2008

20 Jahangir Alam et al.[114] 1972-2006 Bengladesh Cointegration, Granger causality. EC= > GDP; EC= > C02; C02= > GDP.

21 Alkhathlan and Javid(20] 1980-2011 Saudi Arabia ARDL bounds testing Granger causality test. EC<=>GDP; 002 <= >GDP; CO2 <= > EC.

22  Kohler[123) 1960-2009 South Africa ADRL bounds test Granger causality test. EC= > 002; GDP= > 002 (long-run); EC < = > C02; EC < = > GDP (short-run).

23  Saboori and Sulaiman (2013) 19802009 Malaysia ARDL methodology, Johansen—Juselius VECM. GDP < = > 002; EC= > C02; GDP= > CO2 (long-run); EC#GDP (short-run).

24 Shahbaz et al.[207) 1975-2011 Indonesia The VECM Granger causality technique. EC < = > C02; GDP < = > 002

25  Shahbaz et al.[207) 1975-2011 Malaysia Granger causality and ARDL Bounds tests and Innovative Accounting  ECeeC02; GDPe(C02; FD= > CO2.
Approach (IAA).

26  Ozxturk and Acaravei[171) 1960 -2007 Turkey Co-integration techniques. FL->00,;GDP->00,;GDP’->CO;W).FD->EO.FD->GDP;

FD= > GDP; (short-run).

27  Mudakkar et al[151] 1975-2011 Pakistan Granger causality test. NEC= > GDP; NEC= > CO2.

28 Azlina et al. (2014) 1975 - 2011 Malaysia Granger causality test. Q02= > EC; CO2= > GDP; CO2= > REC; GDP= > EC; GDP= > REC.

29  Farhani et al.[79) 1971-2008 Tunisia ARDLbounds testing methodology. GDP= > C02; GDP2s > C02; EC= > C0O2.

30 Hwang and Yool 108) 1965-2006 Indonesia Cointegration, ECM Granger causality. EC < = > C02; GDP= > EC; GDP= > CO2.

31 Limetal[l34) 1965-2010 the Philippines ECM Granger causality test. EC <= > GDP; EC <= > (02; CO2= > GDP.

32  Sbia et al[198] 1975-2011 UEA ARDL methodology and VECM Granger causality. Q02 <=>GDP; EC <= >002.

33  Yang and Zhao[244) 1970-2008 India Granger causality tests and directed acyclic graphs (DAG). ECs= > 00z; ECs > GDP; 002« GDP.

Note: ECs > GDP means that the causality runs from energy consumption to growth. GDPs > EC means that the causality runs from growth to energy consumption. ECeeGDP means that bi~directional causality exists between energy
consumption and growth. EC«GDP means that no causality exists between energy consumption and growth. REC: renewable energy consumption, and T: trade openness.
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No. Study Periods countries Methodologies Conclusions
1 Payne[ 179] 1971-2004 6 1A ] s Panel VECM methodology. 002 <= > GDP; EC= > C02; GDP= > Q02.
2 Lean and Smyth (2009) 1980-2006 5 ASEAN countries JohansenFisher panel cointegration test, ELC= > GDP; CO2= > GDP; CO2= > ELC.
panel DOLS.
3 Acaravei and Ozturk{11) 1960-2005 19 European countries ARDL bounds i pproach of ECs= > CO2; GDP= > CO2 (long-run); GDP= > CO2; GDP= > EC; EC < = > GDP (short-run).
Whm.EQl
E} Apergis and Payne([26] 1972-2004 11 s of C Ith of Panel vector error correction moded. EC«GDP (long-run); EC= > GDP (short-run)
Independent States
5 Apergis and Payne[26] 1984-2007 19 developed and developing 1 panel cointegration, VEC Granger NEC < = > 002
causality.
6 Apergis et al.[23] 1984-2007 19 developed and developing Panel error model, Grange NEC < = > GDP; REC < = > C02; GDP= > C02; NEC= > Q02; REC= > 002; CO2= > NEC;
causality. GDP= > NEC;002= > REC; GDP= > REC;RECC= > GDP;NEC= > GDP; CO2= > GDP.
7 Pao and Tsai[ 172] 1971-2005 BRIC countries Vector autoregression (VAR) and ECM. ECeC02; ECeoGDP (long-run); CO2= > EC; CO2= > GDP(short-run).
8 Al-mulali (2011) 1980-2009 MENA countries Panel cointegration methodology, Granger EC<=>(002; C02<=>GDP; EC< = >GDP.
causality.
9 Hossain[104) 1971-2007 9 newly industrialized ies Granger causality test. GDP+CO2;T+C02; T¢GDP;(long-run) GDP= > CO2; T > CO2; GDP= > EC; T= > GDP; (
short-run).
10 Wang et al. (2011) 1995-2007 28 provinces in China Cointegration and VECM methodology. 002 <=>EC; EC<=>GDP.
11  Arouri et al[29] 1981-2005 12 MENA countries Bootstrap panel and cointegration techniques.  GDPs > CO; (the long-run).
12 Almulali and Che Sab 1980-2008 30 Sub Saharian countries Panel cointegration methodology, Granger EC<=>002; 002 <= >GDP; EC<=>GDP.
(2012) causality.
13  Farhani and Ben Rejeb{78] 1973-2008 15 MENA countries Panel cointegration methodology, Panel GDP+EC; CO2+EC (short run); GDP= > EC; CO2= > EC (long-run).
causality.
14 Hamit-Haggar{97] 1990-2007 21 G dian ind ial Panel cointegration tets; panel causality. EC= > CO2; GDP= > C02; CO2= > EC; GDP= > EC (short run); EC= > CO2; GDP= > CO2 (long
run).
15 Salim and Rafigf 196] 1980-2006 6 emerging economics ARDL bounds testing, FMOLS and DOLS and REC <= > GDP; REC <= > CO2.
Grmwanully
16  Al-mulali et al.[14) 1980-2008 32 Latin A and the Caribb ical cointegrating regression EC <= >(02; 002 < = > GDP; EC < = > GDP (long-run).
countries ted:mtpu.
17 Cowan et al.[64] 1990-2010, BRICS countries panel causality analysis. ECC < = > GDP; GDP= > ECC; GDP < = > CO2; GDP= > CO2; CO2= > GDP; GDP+(CO2; ECC=
> 002; ECCeCO2
18 Omri[l61]) 1990-2011 14 MENA countries Simult quati del: EC <= >GDP; EC= > C02; CO2 < = > GDP.
19 Ozcan[167) 1990-2008 12 Middle East countries Panel data model. GDP«CO2; GDP= > EC (short-run); EC= > C02; GDP= > 002 (long-run).
20 [190]) 1971-2009 5 ASEAN countries. ARDL bounds testing approach, and VECM EC <= >(002; 002 <= > GDP; EC < = > GDP (long-run).
Granger causality.
21  Apergis and Payne[27] 1980-2010 7 Central American countries Non-linear panel cointegration, Granger GDP < = > CO2; GDP < = > REC; CO2 <= > REC.
causality.
22 Al-mulali (2014) 1990-2010 30 countries The Granger causality test. NEC= > GDP; NEC= > CO2.
23  Farhani et al.[79]) 1990-2009 9 MENA countries Panel cointegration methodology. GDP= > CO2, EC= > CO2.
24  Kivyiro and Arminen[124]  1971-2009 6 Sub Sah African Cointegration and Granger causality test. GDP= > C02; EC= > CO2.
25  Saboori et al.[192) 1960-2008 27 OECD countries. Fully Modified Ordinary Least Sqn CO2 <= >GDP; EC< = >GDP; EC <= > (02
26 Salahuddin and Gow{195] 1980-2012 GOC countries Granger causality test. GDP+CO2; EC < = > CO2; GDP= > EC.
27  Secbri and Ben-Salha[ 199] 1971-2010  BRICS countries ARDL bounds testing, cointegration VECM. GDP < = > REC; 002 = > GDP.
28 Xue et al[242) 1970-2008 9 European countries Granger causality test. Q02 <=>GDP; GDP < = > EC; EC <= > (CO2.

Note: F£->GDPMhlﬁemnhym&mmmpumbmcmn>mmthld&m&wm&mmwm consumption. ECesGDP
consumption and growth. ECeGDP means that no causality exists b
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v of the empirical studies on Environmental Kuznets Curve.
No. Author (s) Period Country (ies) Methodologies Conclusions
1 Grossman and Krueger{92] 1977, 1982,1988 52 cities of 32 countries Fixed effects and random effects models. Support the EKC hypothesis.
x Shafik and Bandyopadhyay{201] 1972-1988 47 cities in 31 countries Fixed effects models. Support the EKC hypothesis.
3 Selden and Songl200] 1979-1987 22 OECD and 8 developing Fixed effects and random effects models. Support the EKC hypothesis.
countries
4 Shafik[202] 1972-1988 47 cities in 31 countries Fixed effects models. Support the EKC hypothesis.
5 Cole et al.[62] 1970-1992 11 OECD countries Generalized and ordinary least square, fixed effects del Support the EKC hypothesis.
6 Panayotou (1997) 1982-1994 30 developed and developing Generalized least square. Support the EKC hypothesis.
countries
7 Torras and Boyce[228] 1977-1991 18-52 cities in 19—42 countries Ordinary least square, Fixed effects models. No d of EKC hy
8 List and Gallet[135] 1929-1994 US States Fixed effects models. Support the EKC hypothesis.
9 Dinda et al.[70] 1979-1982, 1983—-1986 and 1987-1990 39 cities in 26 countries Ordinary least square, Fixed effects models. Support the EKC hypothesis.
10 Stern and Common[220] 1960-1990 73 developed and develop Fixed effects models. Support the EKC hypothesis.
countries
11 Hill and Magnani[ 98] 1975-1995 156 countries Generalized least square. Support the EKC hypothesis.
12 Marti A and B h 1975-1998 22 OECD countries The Pooled Mean Group (PMG) method. Support the EKC hypothesis.
Morancho (2004)
13 Liu (2005) 1975-1990 24 OECD countries 1 2 Support the EKC hypothesis.
14 Rich d and Kaufn (2006) 1973-1997 20 OECD countries 11 non-OECD  Panel analysis (random effect). EKC holds for OECD countries.
coutries
15 Bagliani et al. (2008) 2001 141 countries Ordinary Least Squares and Weighted Least Sq chni Support the EKC hypothesis.
16 Payne[179] 1971-2004 6 Central American countries The Pedroni cointegration test and the Fully Modified Ordinary Support the EKC hypothesis.
Least Square (FMOLS).
17 Atici[31] 19802002 Bulgaria, Hungary, R ia and Rand: and fixed effects model. Support the EKC hypothesis.
Turkey
18 Llorca and Meunié{ 1338] 1985-2003 28 Chinese provinces Fixed effects model. No evid of EKC hypoth
19 Luzzati and Orsini[139] 1971-2004 113 countries Semi-parametric and parametric estimates._ No evid. of EKC hypoth
20 Tamazian et al[231] 1992-2004 the US, Japan, Brazil, Russia, Rand effect thod. Support the EKC hypothesis.
India and China
21 Vollebergh et al [232] 19602000 24 OCED countries Panel data analysis. Support the EKC hypothesis.
22 Apergis and Payne[26] 1992-2004 11 Commonwealth of Vector Error Correction Model. Support the EKC hypothesis.
Independent States
23 Acaravei and Ozturk[11] 1970-2005 for Germany, 1965-2005 for 19 European countries ARDL bounds testing approach. Support the EKC hypothesis in
Hungary and 1960-2005 for the rest of Denmark and Italy.
countries
24 Lean and Smyth (2010) 1980-2006 5 ASEAN countries Joh Fisher panel test, panel DOLS. Support the EKC hypothesis in the
Philippines.
25 Musolesi et al.[152 1959-2001 109 countries Bayesian approach. Support the EKC hypothesis.
26 Tamazian and Rao[226] 1993-2004 24 wansition economies GMM approach. Support the EKC hypothesis.
27 Pao and Tsai[172) 1971-2005 BRIC countries Vector auto-regression (VAR) and ECM. Support the EKC hypothesis.
28 Brajer et al.[45] 1990-2006 139 Chines cities Rand: flects lized least sq (GLS) estimator. Support the EKC hypothesis.
29 Hossain[104) 1971-2007 9 newly ind ialized Joh Fisher panel cointegration test and GMM. Support the EKC hypothesis in the
Philippines.
30 Iwata et al.[112] 1960-2003 28 countries Panel analysis (pooled mean group). Support the EKC hypothesis.
31 Jaunky (2011) 1980-2005 36 high-income countries Vector error i hani Support the EKC hypothesis.
32 Orubu and Omotor{ 165] 1990-2002 47 African countries Longitudinal panels data. Support the EKC hypothesis.
33 [173,174] 1992-2007 BRIC countries Pedroni, Kao, and Fisher coi i OoLS del, and VECM Support the EKC hypothesis.
Granger causality.
34 Zilio and Recalde (2011) 1970-2007 Latin America and the Caribbean  Pedroni cointegration, No evidence of EKC hypothesis.
35 Arouri et al_[29] 1981-2005 12 MENA countries Bootstrap panel and coi i hni Support the EKC hypothesis.
36 Hamit-Haggar[97] 1990-2007 21 Canadian industrial sectors Panel cointegration tets; panel causality tests. Support the EKC hypothesis.
37 Iwata et al.[113] 1960-2003 11 OECD countries ARDL methodology. EKC does not hold for most
countries.
38 Jayanthakumaran et al.[118] 1971-2007 China and India The ARDL b ds testing app h. Support the EKC hypothesis.
39 Rehman et al. (2012) 1984-2008 Paki India, Bangladesh and Fixed Effects Model. Support the EKC hypothesis.
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Sri Lanka
40  Zhu et al[263) 1992-2008 20 emerging countries STIRPAT framework. No evidence of EKC hypothesis.
41  Govindaraju and Tang (2013) 1965-2006 China and India System based test of Johansen, ECM-based F-test of Boswijk, No evidence of EKC hypothesis.
ECM- based t-test of Banerjee coinegration, and VECM Ganger
causality.
42  Liao and Cao[132]) 1971-2009 132 countries Panel OLS estimation. Support the EKC hypothesis.
43 Liddle[133) 1971-2007 31 OECD countries and 54 non-  STIRPAT framework. Support the EKC hypothesis.
OECD countries.
44  Babu and Datta[33) 1980-2008 Developing countries Fixed effects model. No evidence of EKC hypothesis.
45  Chandran and Tang (2013) 1971-2008 ASEAN-5 economies Johansen cointegration test, VECM Granger causality. No evidence of EKC hypothesis.
46  Ozcan[167)] 1990-2008 12 Middle East countries Westerlund (2008) panel cointegration test and the FMOLS Support the EKC hypothesis in UAE,
Egypt, and Lebanon.
47 [190) 1971-2009 5 ASEAN countries. The ARDL bounds testing approach, and VECM Granger causality.  Support the EKC hypothesis for
Singapore and Thailand.
48 Wang et al.[236) 2005-2011 150 nations Ordinary Least Squares (OLS). No evidence of EKC hypothesis.
49  Al-mulali and Sheau-Ting (2014) 1990-2011 189countries Panel fully modified OLS. Support the EKC hypothesis.
50  Apergis and Payne[26] 1980-2010 7 Central American countries Panel cointegration tets. Support the EKC hypothesis.
51  Bolik and Mert[42] 1990-2008 16 European Union countries Panel fixed effect model. No evidence of EKC hypothesis.
52  Chow and Li (2014) 1992-2004 132 developed and developing OLS model Support the EKC hypothesis
countries
53 Cho et al[60] 1971-2000 22 OECD countries Pedroni cointegration and FMOL S. Support the EKC hypothesis
54  Cowan et al. (2014) 1990-2010 the BRICS countries Panel causality tests Support the EKC hypothesis
55  Farhani and Shahbaz{80) 1980-2009 10 MENA countries Panel FMOLS and DOLS Support the EKC hypothesis
56  Farhani et al.[79) 1990-2010 10 MENA countries Panel data methods Support the EKC hypothesis
57  Farhani et al.[79) 1990-2009 9 MENA countries Panel FMOLS and DOLS, causality Support the EKC hypothesis
58  Kivyiro and Arminen[124] 1971-2009 6 Sub Saharan African countries  ARDL bounds testing and VECM Granger causality Support the EKC hypothesis
59  Mazzanti and Musolesi[ 144) 1960-2001 4 groups of countries Generalized Additive Mixed Models (GAMMs) Support the EKC hypothesis
60  Mensah[147] 1980-2000 6 African countries Toda-Yamamoto procedure and Granger causality test Support the EKC i
61  Onafowora and Owoye[163] 1970-2010 8 countries ARDL methodology Support the EKC hypothesis for 2
countries and not for the rest.
62  Osabuohien et al.[166] 1995-2010 50 African countries Pedroni cointegration, and dynamic OLS (DOLS). Support the EKC hypothesis
63  Shafiei and Salim[212] 1980-2011 29 OECD countries GMM, VECM Granger causality, and stochastic impact by Support the EKC hypothesis

regression on population, affluence, and technology
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ACP Jlaiuly MENA dikaia b cpiiall Libaagl Lual) .3
Ll e il Lbeay Ly
Aaspall Lowlel) lLSyall Ayl e aaied Ll s ikal) Auhal) die Cilyiie Chiag i i
XLstat.—20 Jlas¥l zalinlls ((ACP Normée)
;) sl #5as (MENA dalaial oobai®¥) sl e Z8Ual) eDlginl i1 2l

bl 8 Al aall JleaY) sl il e 2@ das pile sl Ji :LPIBH
LS Ysalls Gl ¢l 2308 2010)

ilSa hai AIS Gl ot Bl 8 T ALsall 38U Bl e Al Aas ale sl ey sLCEH
cgre b ol ot Bl 31 AU C02 Gl Gilas) (e i) A an Jujle ] Jiay :LCO2y
o biguia Glpnlaally clyylsll g sana a dsia L) (laal) ~BaY) 4 Jiaw :LTRADE;
(aall Jeay! ladl sl
A bl didl oda Jalas acl

DLl Canaa 5l 58 ddyea i) 13 (e 3,10 :KMO (Kaiser Meyer Olkin) Lsa) 1.3
Lal) Jsi e duly cul€ LS canlgl) e it KMO jlidl) ded calS LS G ol yuiial)
ACP: Jlain) DA (e Slanl Julailly Gl jall
KMO \laal :32 &) Jsas

Mesure de précision de I'échantillonnage de
Kaiser-Meyer-Olkin :

Itrade 0,723
Ico2 0,822
Ipibh 0,787
Iceh 0,701
KMO 0,761

Jiag e Jo lae @fypaiadl JS GG aalgl) e @i KMO=0.761 ) s> Jeaall PIA (e
bl Jae Sl o 38
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:Bartlet jLii) 2.3

: OIS LAY R

HI: clyuaiall oy ol aag s hlae HO: clpaial) oy Dol aage Y
e Janns XLstat z=lbin P (e

Bartlet JL\:\;\ 33 35‘) djﬁaj\

Test de sphéricité de Bartlett :

Khi? (Valeur observée) 56,475
Khi? (Valeur critique) 12,592
DDL 6
p-value (bilatérale) <0,0001
alpha 0,05

sk me CDA) e Ju 1dag p-value=0.0001<alpha=0.05 ;i Jaadt Jeaall DA e
A by Jalls Auhall culpaie G 4S50 il aagi 48l (gl sasgll A geine oo JaliyY!
Lol s ol gl Abad) duzm dll Jiag aaall

ta ) cild)ai¥ly cllawgiall Jgaa 3.3

Jas Lae alad) 20 3l e 2)al) (o aty Adlatia Jassiall Al ST o Jaadl Jsaad) DA (e
o ybiinls il paiall K5a e Jognal) puaiall oiay LTRADE puaiall W can€)lie 4o 5 e
Jyisall yuiiall Liing LCO2 uaial) Wl ¢ gylma il jaal e joan 4 dudpall 558 Dla
(Slae calail ST e eay 4y clilyll cods e

Aylal) lahaiV )y o gial) Jean 34 28, Jsaall

Statistiques descriptives :

Variable Observations Minimum Maximum Moyenne Ecart-type
ltrade 12 -1,269 0,357 -0,300 0,473
lco2 12 -1,283 3,917 1,572 1,405
Ipibh 12 7,192 11,075 8,802 1,140
Iceh 12 5,932 9,798 7,549 1,250
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scalali N ddghas 4.3

Matrice de corrélation (Pearson (n)) :

Variables [trade lco2 Ipibh Iceh
ltrade 1,000 0,643 0,605 0,547
Ico2 0,643 1 0,958 0,960
Ipibh 0,605 0,958 1 0,974
Iceh 0,547 0,960 0,974 1

fob Lo 2l Jpaall DA e
55 ofpad) o) 6 LCO2 (LCEH (ppially LPIBH il (s cimges o68 blsl ollia
+ 8 Zany LTRADE syl b &3 (golai®¥) sail) o € (K4
LCO2. (LCEH (ymjmiall (pu G Cingay (558 Jaliiy) llia
L)Y Apn by bastiall (g daase LldS @illalo V) Gl 2aa3l callali V) At —ae Pl (1
laill Z Lyl sy Gu Ja 4wy LCO2LCEH  (LPIBH clysidl (s 48l o
.yl 4323 LTRADE
LTRADE 5 LCEH (yyiall (p pany JSU) (g (e k) (8
sl o G Gaaig 451N aik) 5.3

Dsladl e il Cas 28130 2@l 136 a8y Jsaall

Valeurs propres :

F1 F2 F3 F4
Valeur propre 3,380 0,557 0,042 0,021
Variabilité (%) 84,501 13,924 1,044 0,532
% cumulé 84,501 98,424 99,468 100,000
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Aa 173 o8 IS
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Scree plot
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S
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o €
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— o
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g + 40 5
s
>
+ 20
F3 F4
axe

O gl e S asaall e 3.380 g5l V) AIAN adl of D A5 i) Jpas DA e
Al Slesladll e %84.50 e (gins F1 (A1 ulil) A S I Lelall sl
FLF2) ) cossall o) ¢ % 13.92 Jaad F2 S el Wl ccilbhedll Jsan b 535254l
Jiains Wil (gl (ol Golaid da il 5)5um ellacY BdISH (Alie Ao 25 %9842 A Jiay
O o) daly Geilatiag delatia alae e iyl
riall Sbad) il 6.3

tomsaall JSn 8 Aaaluall dawi 137 8 Jsaa 1.6

Contributions des variables (%) :

F1 F2
Itrade 15,952 82,668
Ico2 28,413 2,103
Ipibh 28,168 4,880
Iceh 27,467 10,349
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onsaall e Jial w138 &8y Jsan 2.6

Cosinus carrés des variables :

F1 F2
Itrade 0,539 0,460
lco2 0,960 0,012
Ipibh 0,952 0,027
Iceh 0,928 0,058

tJs¥) saall daull
ssaall (s Alie oy &l LPIBH, LCEH, LCO2, LTRADE ciysaal o Jaadu
%95 Gty ISV jead) i dliee g8 LPIBH cliby Ll %28 ) %15 o e J5Y)
e i LCO2 il (e % 96¢JsY) jsadl Ao dlies LCEH cilily ¢ %92 QA<
Ciliby Jha e Ji 8 %53 iy J5Y) ) Gle LTRADE @bl Wl o JsY) sadll
A el e
t PN saall danally
e %046 Jiw e a5 S pnall S 55 8 %82 dawiy sl LTRADE 3yl of Jaadls
S sl e dfiea aalily
penst ¢ S )l U5 3 %10 @ aalas ) LCEH spaiall laele i) Al dvaally
S sl JSE 8 Ades

omsaall e clyaidl aililaal 139 8, Jsaa 3.6

Coordonnées des variables :

F1 F2
Itrade 0,734 0,679
lco2 0,980 -0,108
Ipibh 0,976 -0,165
Iceh 0,964 -0,240
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Variables (axes F1 et F2 : 98,42 %)
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Observations (axes F1 et F2 : 98,42 %)
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(Les modéles de Panel) Jil z il Jsa dale aalia .1

il bl bl ALY dangian Aalaial) jglaall aal e gguall lalud jeadll 13 4 Jslai
Ll Ul Aalal) Ailasy) chlaay) =il Calide SIS LYy Cipall G (e

Jib il daada 0 1.1

: OIS ginaals Lgiyat DA (e elldy Jil by dada Lo

b Cldara Capiz].1.1

WA S claa gl (e daall (81 5 i) Adlany) bl e de seaan Jib bl Capel
(série chronologiques) a.iejll Judlud) Slibud ¢.. 53 ccli 3o 1 Jie (Unités ou individus)
i (coupes instantanée) dualazall bl Ll cdivna daia) 558 DA Baaly 5y ol (s
On geend G ¢ AU 22l S5l Ll LS Banly ey 558 vie Clasgl) o cilajeall (e dae Sl
Lrpaadl) LIS oAl Gliead L s WS cdaia3ll Judladly dadazdl bl o JS Sailad
Jad gl bl

Glars e 3l Yo (ldaaall JS857) Loiajl) 85 (puit) Ll Zuadatall Cilanliall ()65 Laxie
e Shdie e Aadaiall Claaliall pas cul€ 1)) W ((Panel équilibré) asj)sie cibily el dib
2(Panel déséquilibré) asjlsia s Jib il bl o8 it (pa3l) (e il idl) (amy

Jib cldara daaf :2.1.1

e Bl cdpalaid¥) cluhall L8 Lagas 1S Llaa) 5,38 2500 8 b cldaee cansS) a3
Bofy .elpw aa o ualaidl claagd)l G cBAY) s il Gl Lan A L) e 310
aally W jeer Al Jodlod) lidars sl W jian duedaial) caliaral) Julas e Bl cilidasa Jalas
TR VRVETR W FRCA T I

"Damodar N. Gujarati, traduction par Bernard Bernier, « économétrie », 4éme édition, université de
Bruxelles, 2004, p 634.

2 Régis Bourbounnais, « économétrie- manuel et execices corrigés -», DUNOD, Paris, 8éme édition,
2011, p 344.

3 Alain Pirotte, Economie des données de panel: Théorie et et application. Edition Economica, lere
Edition, 2011, p 45.
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Ll LS cdandaiall ladanall guias 38l oawil) Aaalion Al Joadl] 3l<a) il z3las i ®
Lea (s -y gaill ¢ Saall (AUanl) oo Aalaidy) VAl el Al dalie yoiad Lead
c A ) i) Al e Aal) lajie SLSsha G Janl) Jib lilare DA e (S @A

elsms Aall Cilajhar (aldl) Bagale e CDBAY) S uiladl) sty Chasy Lo lie) e 33k =
il sl dadaddll

bl lily dadai :2.1

Gaal e slae¥ly dlany) Glball s Cus (e bl 2Lai®¥) Gylay cullid @yelas 33
sh ae Cilimand) Al 8 Aalis ApaleaiBY) i) G 3D (bl ) ghaital) Al by
Yisles (Nerlove 1966) caglyi Jlael aas Lagads Loy Lelaial (il Zuslysy il cpaslall zali

.(Maddala 1971)

e AN ok 335 (Empliment des données de panel) (b cilily awais dlee a3
& Js¥l 2l sl claalial) JS i ed sug (Empliment par individus) a)aY) bl
bl e bl anat i 3l Akl b L il laalie IS G s 1Sy G 3l
G Gl addy 5 Ayl Ay (a3l clas gl claalie JS (i gl (v i) o calsiad) el

Jsalal) maly & Vel Y1 a (I Eashll o e eae

Lla) 2 paall ¢ adail] clan) 8 of )€ A g yhal Al Laaliadl dudyy ccnylailly (sala@¥) gaill ¢ liall dess !
2015 ¢ il celas
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e 05 zagall 13 alal) ‘é.kﬂ\ J<ala 1A ‘5_11_143\ 2l Jib bl ol Wl byl WS
:Lé_’&\ Ja

K
Yie = Qi + zk_lﬁkit Xgit + Wi v oee e (1)

i=1L,N ,t=1T
(la variable dépendante) )il 5 bl sl ey ol G
.(k°™ variable explicative) k 2l 53 juball o Jisall juiall Jia x4
.(les parametres) =3l Clale s gy 5 Prie
Adlpdall oUadY) e sl A avmy (s2lg Slpdall Wadd) e ey Upye
o (51ly Apadaiall libll Apuilly Undl) jeaie sa5 vy 5V (U = v + Mg + &5¢)
(Effet eyl daleiall Wasll 3850 Jiay 1), S5 (Effet individuelle) oY) ¢ Lad eladl)

b amyis sl (Idiosyncratique) Ll as 8 saaliadly sl sd g, Al Ll ctemporel)
A ol ey a3k a1
(Hypothése d’homoscédasticité):  uilaill duajp =

vt=1T,Vi=1,N: E(g;) = 0;E(e}) = 52

:Aall 41 (s aliiall LYY 3mg i damd @
Vi# j:E(ey, ) =0
S LlayY) axe Auad m
Vt # s: E(eit, ejs) =0
taalanl) Apn @ m

vt=1T,Vi=1,N: E(g,¢,) =0

Cilaleall 2328 ¢pa3lly SV Cun 5T gd Aailaie g B s @y Slaled) (1) a8y z3sall b
by ddee (o dama o daa @Iy (NT) Zall pas (e ST 85 0alls s [NK](K + 1)
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oalatl) are Vs (g 4l Adshll @bl z 3l (e s A st Gyl st |l
f AN zagaill 8 Jadd (g2l

Al A shall bl 2 3la el o) Wiy Allal o2a g
:(Modéle pooled) (pilaill zigai:1.2.1

el Bl 5y08al HlaadV) el 4 055 G L) @bl z 3l dawd e zasall 134 i
DhaaiV) Ales £ Ly ez ilaill (e gsill 13 8 ail) aed) 50 Jago HAT i diajll <l dl)

K
Yie=a+ Zk_lﬁk Xkit T Eit vovvev oo (3)

Pl 06K AL Jal€l) ulaally 7 3l 138 8 Aal) 331 S

Vi=1,N,a;=a,Bx =i, v; =0
e Jumdl aad e z3saill Cilalae i 8 (OLS) Gslall (gyall Cilassall 3yl prdius
.(BLUE) jmie je oa
(Modéle a effet individuels) saall 531 zagai :2.2.1
S o) e Gan Y1 Qs e 13 b @iy Aades 8 Yleata) SSY1 3l 138y
:‘_',:UZT
(Modéle a effet fixe-MEF) cylill %) zisal
(350 U sl Lpabatall bl (ge e sane S Slshis A prad A3l i) 23500 aladiid Carg
COlalae elis e (AT ) Algy e calids Fagail) & Culill aall Addee dany @llg (gaa e
Zasadll 8 Jsall A3l SV JIan) (3 ) ways o(28) Ao IS Al Aliial) clppaiall sty

! Patrick Sevestre , « économétrie des données de Panel », Duonod, Paris, 2002, P 10 .
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p M adl e z3sall 138
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Yit =a; + Z y] d] + Z ﬁk Xkit T Eip oov vee onn (5)
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OsiSla 6ol Lae cdall cilayy (e LESH Gl ) s05 (MCVM) diyha Jlaiad of e
Als 8 o8y mdgall pain e adan Ally (Frish-Waugh) 4ol Jleiad ) (Mackinnon)
LAy
iy (MCVM) @lpsad Lla 4y5las (Des estimateurs within) 2ulals cilysie o s
(Bw = Bucym) bl pailasl) iy
(Modeéle a effet aléatoire-MEF) Jlsiall Y zigal
slo Auials Bpekadall SV ae Aglsdiell il 230 dobeny Al il zise G e

Gl ypiia b Aiiaills uaadall JEY) o e al V) 138 ashs Al allas Cavaly ddlgde allas Ll
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pste s Auylailly Babai®¥) oslall BS Aiaal) Clala®y) Jl b duped) JleeY) cladaia 8 (Sl JWI G

14-13 « shall s es (n Apa Aaala banjd) Jlad cbabiaily Aadsell sl oaledl GLEYL jaul)
16 a2 2011 e

192



Fanldl il ) (aadl

zasaill Cilpaie aa Adlpdall JBY) Lyl aie say oulud Gl Lo z3gaill 138 a5k oz dsaill
ALICG R PP VN A IVOR NP TR
K
Yy=a+ k=1ﬁk Xkit T Ejg e ven one (6)
Wt #3lay aladl) e psill 1aa GBS oy s ey S50 Ut 8wy = vy 4 g O aa
Pl Clacapdl) 3aay (galls (Sl
Vi=T1N:E(u) =0,E(u3) = 62+ 52
Vi#j:E(upuy;)=0
Vt #s: E(uj,u;) =0
Vi=1,N,vt=1,T: E(x;,u;) =0
Ayl o Gus ((MCG) daerall (gpruall cilasyall Ayl axiiud 3l sdall 80 23000 il
6 Al oladl lely S e Clie ety zseill Cilabie i & Jid gual) Slasall
2.

. Aaaa

-

(Modéle a coefficients composés — MCC) 4:sall clalaall zigai :3.2.1

ool axe Alla 8 bV (5S55 o(MEF) culil) 51 =3kl (MCC) Al clalad) 7 35ai )
IS8 05S5 Aaslra 580 pailadll pae Aals o LS el cDalaall . (e 05l ol
S ISl e 2 3pail) 3¢l

k=1

(il iy pladials Ay Ayl Ay 1 gabaBY) saills pdaill o el land Aalal 35 crane (gpn !
2012/2013 ¢glusals Zanala ¢ aanl) agle g dlailly ZaaloaiBY) o slal) 2US Alai®Y) o glall ol i€ dng Lol
322 e

((21) Ailan ) aslell 381500 Alaall (A pially AN Adshal) il 23l 8 2 3sail HLas) (Jlaall LSS
27305= <2012
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(Modele a coefficients composés — MCC) 4.i|gdal) chlalaal) z3gai :4.2.1

Al uilaall axe Alla Jiey il (MEA) z3seil arexi (MCA) dilpiiall B lelaal) z3sai yiny
Al iy clalaall Cum e AV 4 Calidng (Adlpdie Aauh I3 oS Ally DY) o
p A il ez dgall 13 At lua 0S5 Ailsde ARyl Tl

20y &llys (MCA) z3lall (ya gl 138 50 g il e ol 8 (1970-Swamy) alses iinys
il (grall eyl Ayl Jlexindy (7) o) z3sall bl IS e ol (e Ja)
Mot Jzmdl s il (MCQG) daese

(Les tests statistiques) 4ulaay) cflaiy) :3.1

span3l Aileaa ) ChLERY) Gae clladl 138 5 Jlins G il @bl 73k caliaad Gkl aes

(Test de spécification de modeéle) zigaill g45 aaas L3l :1.3.1

ool e ol uilaill dagead pand 8 Jiai selad Jol ¢l bl e A Ll 43 Gyiel 13)
LAl anll g yaall 73 saill Cllee (g5l laa) ) @l ways lilall alall sl

! Partrick Sevestre, « économétrie des données de Panel »,Dunod, Paris, 2002,P 10
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@bl z3satll of Gl GG 1Y) Gaad ) 3san sl clas) ¢ galai®¥) gl e
Jiajke U s dpagad dllia caol€ 13 (A DA S ccilajad) JSU Aally silkie (g yaall

:(1986) HsiaoJ (uilaill cjjlial

Wjhal i A hlaal) aal e (z3sed) Clalae uilad pie ol Guilat) padiial) c)lad) ass
) A sty mand L0 Gleha) sac Hsiao (1986) #8141 ¢ il cilidarae (S apaa]
SHWAY) (e dejiie degana Ao LAY 1 adiags Aibide cV s Gn (e lle oS

p bl (a8 daiage b WS dae @l cilua il

:Hsiao (1986) 1 Luilaall «ilylaal 178 a8, J<a

TestHy = a ...et ..p' =B’ .. Vi ]

H} rejetée H} vraie

Test H} =’ = B'; ... Vi ] { Cas n°1 : Homogénéité totale ]

2 . 7 .
H rejetée HZ vraie

[ Cas n°2 : Hétérogénéité totale ] [ TestH3:a; = a ... Vi ]

H3 rejetée | HE vraie

‘ Cas n°4: Modeéle a effets individuels ’ ‘ Cas n°1 : Homogénéité totale

Source : Régies Bourbonnais, op.cit, p. 347.
il cldaray (alal) bl 7z 3saill (e WUl Gua
bl lale 58 of oSa Al eV a)l st oK (Y = @ + Xioq Brir Xie HU
2 oulaally (el Hsiao jlad) ddanly eV ol pe Sl (Ko iy cdpedaaal

! Madala , GS, « limited dependent variable models using panel data », The journal of Humane
Ressource Vol 22, Summer ,1987 ,p3 15.
2 Régies Bourbonnais, op.cit, p 346-347
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Gsled 058 Cusy (Homogeénéité totale <) gUal) of Sl ulail) Alla a2 AgY) Al
@ = a @ ki) GUL) IS 8 putal) il EDlabeay 4301 EDlalaall Gu 2L Gl
At (396Ss Byudall Cilpuidl Ll ) Aala@BY) daalll (e olias a5 Vi € [1,N] «B; = B
Mg 0555 (GAY) Al Jalgal) 135 linal) ppend Al

G5 dusy (Hétérogénéité totale lall axe o S Luilaill axe Al oy 4G Al
Ll i) $AY A (e B Bpxiall COlabea (DA o Culdll G cadbal) Gl
dpalaiall i) Faaea (b o Allall o3 Ay ccibite z3sai N aag asl Jsii s o(3us paal)
(dih @by

Gl aldll B Dl G clidly @ caldl) mlan A sda g cAGINN Adlad)
B paal) U a0 (@AY AN algall JS of AgalaiB) Aol (pa 138 e (5T s paal
Bpadall il il cpls s (6K s B bl o bl paead Gl i 05
Agadaial) ULl draa iy Ul ccalite zisai o SST lia ang (ol (zsaill
Celas (puilad gl (goludy Al dgaall mllan o Guilad axes Al oda aaiis sdagdl Al
g paall lisal) 8 5peiall lpaiall B; clalaall Jilaiy @ il G (gl 8 puaiall il puiiall
Cpiial) Laaloss (g5l Loabea®¥) alill e Aa) o3 s Apap il 2 3sail 13g Ul
Jelsall 3 jausis Aaalise 3 DS 35ns e cdapall Clise (s Ay p2al) 80U ot 8550l
Ll aslls Abiaally (5aY)

(Test de Breusch et Pagon 1980) gLy (iln jLail

Gl Glanyal) Ayl e Aailll cUadYL Gleiadl e caeloas e @by (il las) adis

(AE~LM) 3als B Ay 50 (S i s g356 S LM ddlaa) s

' LM: Lagrange multiplier
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LM gunall 38lany) el 1Y) Hy = 62 = 0: G agaed) Gapdl) e HLEaY) 13a adieys
z3sa s Al Caulidl) #3gall Gl Jstig e sanall Gz dl) Qi Ll Al gasal) Ailany) (e i
oAl Y 2 asa sa Jumball dsaill (8 GSall Alla 6 Wl I il
S ) i waal jLas) :2.3.1
Hausman jlawgd oAl
jleall e adiny sag cAblsdall HEV) 2 3gaig AU HUY) 2 3sat o Alialiall HLodY) 138 aadiy
z 3saill Within By, JAslall jaealls lsdall 51 2 35ai) By daanall (gyaall Clanpall jata (pn
oatiy Al e BV Ayl clyend) Gu Loyl dllia of z3sall (mia el 5
DBV 5yae (b 1 H Al G jdl) (e 3l Auie Adlsdiall BV 53020 (bt Hyy adell duajd
s Aal JKal e SLaay) 10 delia Oy cAhnde pé Al gdal)
~ ~ ~ ~ —1,a ~

H = (BMCG - BW)[Var(BMCG - Bw)] {BMCG - Bw}
K ia dagy 5 S (a2 w5 s H ols
dand (mb (S addey (S el G G4 u‘ 2 138 3S Adlany) dad culS 13l
O gl oSl Al oy Al Y ziga Jatg Aiuiia Adblgdall BY) O e B ) paall
4..\.1\‘54.”1\ JL}‘}[\ J‘BA.I Y. My‘ J‘BA.J‘ OsSd (dgina yiE g Byraa H 3.:\31..4;!3&“:\5
: Qi) el paliiall JalSilly Ao i) chlas) .2
il it L3l Sedd) b clial :1.2
ey &bl FA\ s edil @bl dsasgll s sl el (55 Anasll dudlall 2yl HLasy)
tob Lo aas AyhEa) )l

! William. H. Greene, Traduction de la 5 éme édition par Théophile Azomahou et Nicolas Coudec,
«Econométrie », édition frangaise dirigée par Didier Schlacther, IEP Paris, Université Paris II, 2005,
p 287
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Aol Asluiia @ Aaladl) dad (al il ((ADF) shaall Hl8 S doagie e HLEAY] 18 ddiey
P R A PR IR ES (R I N
AXit = ®xit—1 +a; +yie +Tit+ U e (9)
Al ) anel Liacaially e saeall Aucapdll Gulad e 05 Xy utall sas )l j3a jlas) )
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S ALal) dacajilly aadl dnasd e S ALS Ky iy Annal) i ()
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H1=®1=®2=®3= ......... =®<0
O3 Ala b @lad) andal) aiaill cua Ly g358 s (9) zisall iy Laleal) dygine
0; daleall Ao o) Qalil 2@l s (LLC-2002) slos) foslue (g 2lan hoS Ll aaa
Jan die g gas daall (il o Al el bal JSI Ganally g glodiag
:(2003) (IPS) Im, Pesaran and Shin:2.1.2
Al 8 A Gyl (an 6l i) 318V Ll Zudaiall Glassll e ;g <l
Hy: @; <0 :leie ein Y o 5 el D8 bl o \elpd
Aailly Aasinas dalaall Ao 6 Euny (2002-LLC) Hlasy dlilae ¢d daganad) Luaydll L
Ho =01 = 0, = 03 = iS5 jiinn e Aladull 585 Lol Alla g Al 33 )

DLERY) 13 ey 3yl Gl aas Al b el ajl o IPS jladl ddleas) of LS
Gad) ol o Aoyl BV Gdlsal HlaeYL b a4l gl e Jaadl
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AV sae IS 13 Alls 8 GlaaY) s e el bl GulasdU Al clulall o)
zsalll yaw 3)<8 e adiay (2000-Breitung) glé il J< cdladull Johal dually laa ju
adiad LAY 13g) Aaganall A yilly ¢ Blsll 038 e (Arellano and Bond) dusas ehal & ¢(9)
SLERY Apguad) Aglanyly Auhall Alude bl Jally Aaed) ) Aluls ) e
J @l gradall 35l s g5 (2000-Breitung)

(MW-1999) Maddala et Wu :4.1.2

s (IPS) SLaaY abadls dagaaall (yinadl) Jles 4 235l e adiay (1999-MW) las) o)
gl @ahall Jaa¥) aasy &5 aa e 2 JSU(ADF) laal Gulad e sy Lol 1a o
DY) 1 dglias) Glua dal a5 X2 s s g395 (—2L0P,) slall o< Py el

t VIS OIS Juige lae o alae¥) 5 asls o G ol (S
N
p — Fisher = —z LnP; - x5 N
i=1

Oe Juadl (-MW1999) laal ey Zuhyall el e Vs abaV) e 358 a9 ade Gl e
izl clylaay) o<

(2000-Hadri) jlas) :5.1.2

i) bl e 85 ALl o3 0585 o) Xy Alulill olial ) 3 (2000-Hadri) (2 jidy
iy JBY) e a8 agny doadl ol (06K oan e 3 (D saagll 3 asa pae @l psaall

t iy bfise e Xjp Alulidl snie (5585 (of Basg s
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sla¥ly culill Al Xy Jlasil Elgy e (2000-Hadri) aciay el duca @l HLidl e
OS5 ¢ Asall ke e (LM) mheV cieliae HLad) gula & (gpall Cilasyall Ll alall
S glrad) aadal) aysll g LAY gl Ay sl A8lany)

(Sidall Jalsall cLadl) Jib clibad gaal) Aigh A8all Lufys :2.2

e ey laad) (s Ledlexind (b syine e Wibigiuse & Adshall culilall ¢l i <l 1Y)
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d Al e dadl Jalkall 1€ Ala 8 Jodlad) o3a () Maie Join L) il
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P X 2R sl Uy Gapuaiall S idall JalSl Ay Jal e

Ol Sliidie JalSS aag Y aild (Pedroni=2000) o sl Gzl uluf ey
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2 Dynamic OLS.
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Ln(y) = Ln(A) + aLn(C) + aLn(K) + aLn(L)
tJSAN (e dakad Aolaa e Jiaati ¢ Slpdall Uadl) Zalaa) 5 28Ul 3patia o Laia¥l

LPIBHlt = + ﬁL'LCEHL't + €it

sl 81 ATl sl JleaY) sl il e 0l deas aule sl Jia sLPIBH,
LS Vsally Gl ez sall 8 il puid) Jia s o(eld 20.2010)

(i) il ey ot gl 80 Aall 8Ual) @Dlgi ol e 38 Aas Sjle sl Jiey :LCEHit
A iy S iy

(Slstall Uadl) e st ey

Aol Calial) 23 5ail) A yaad 3Y) HLasY) DA (e 1qelil) Jolady dufa 2.2
L) Aie byl aidal) zagalll g5 paa3 1.2.2
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DAY 7z dlall) ol il 140 a8y Jgaad)
Hlgdall Y £ igal il Y zagad A Guiladl 7 3gal i paicial)
REM FEM PRM
0.352 0.241 1.085 LCEH
(11.94) (7.705) (46.73)
*(0.0000) *(0.0000) *(0.0000)
5.990 6.773 0.813 «
(26.71) (30.59) (4.908)
*(0.0000) *(0.0000) *(0.0000)
0.206 0.958 0.832 R?
113.91 888.82 2184.32 F
(0.0000) (0.0000) (0.0000) Prob(F)
0.105 0.129 0.068 DW
Eviews10 clajia e tely calllall alae) (e 1 jaaall
calleall clyaial Student HLaaY A guaal) dgbasy) i :()
Sl e 75 1 sie sl g o Jy iR
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(Rine — Ric)/ (N — 1)

FIN=LNT=N=K) = g2 S/ (NT-N—K)

:‘_'ﬁ Cua

(52 11) Y ae Jiay :N

(3w 40) Loiejl) Al Jsha o T

1 ase s zageill (8 AaplAll chanall 2e K

ol 2 sl CaeLiadll panil) Jalae Jiag R%uc
Ll ) 2 3 saill Cae Liaall ananl) alas ey :RPune

israall daill Ll Fe=128.4 :a 4dl—any) dadll o) ani fisher jlaal e slae¥U
Sl ellia o Jsis %5 Aasine (S5iue ie dasanal) A dll iy ades « F(10,428)=2.60

Al Ae @illy Gada g3

A &g aans jLas) 1Lals
Jlawiuly 1385 A Jaesi auany agi Cigas il AY) 35ns Om gAlls i Lad) elia) an
.Hausman las)

Hausman laal :41 A3) Jsaall

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sq. Statis-
Test Summary tic  Chi-Sq. d.f. Prob.
Cross-section random 111.167580 1 0.0000

G5i—sa 2ie X17=6.63 & Upanall el Wl x*=111.16 : o A8l can¥) il o Ladls

-

il Y e e s bl 2D 3l G5 ades canall Raajh iy Mllis %1 Lsies
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D e Ju lee dailoas) dogina Ledy Buase Lyl oof Jaadl (dalal) el o) daleal 4ol
&) gan %1 o aalall Dl ol 1)) 4l ey cAalall eDlgi iy (ol gaill (o Aokl
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ol JKaN 8 k) Hlas) il oaS5 Le 1aag ¢l
Lee o) Anpall (e elaaSU 513 Jaliiy) dsms ) i 0.129 < 3p08all DW dsloas) of e
sl I IV ellia (psSs Wl il Liadd iy 13 A e Al alleal) cilyaba o)) Jim
JAY1 dals e LSl Gl e A ald e Jadlan g 3sail) cilpaie o e 138 z3salll b
el ) il g bl ¢ cpls
S IR Gany 4ps Sy cdegh e kil (i OLS 4k Bl cilbdass joad (35S L Llle
Lo VWIS ¢ panll PIA e yedin ‘éﬂ\ Qoarll (e elgal o Lgh)ad ?J’d ) ‘éﬁ FPAFIN PeYY
clyiall oy Bl el Luilas axe celladSU 3l
OLS (gyrall cilasyall dasph Aullad el 1aag JIsal) (e Jla sl z3sall 12a 58 Wia ¥ aile
2l e gl a8 i B
zdsalll e 4Ll Al 2.2.2
chyariall Aphii ol (e 23S0 Z3sail) i J Lo La3 Akl il uhall 8 dagidl )
Bhaie Cilyiie W aay (3l G lasiV) AlKe ) 505 AyhE) ae ol Cus cAlexiosll
: oS Al ghall Judlad) A hyaa hliay) edl e

¢(LLC-2002) Levin, Lin et Chu ,laa) =

Breitung T_stat lus| =

¢(IPS-2003) Im, Pesaran et Shin il =

<ADF-Fisher X*> lail =

«PP-Fisher X*> ,laal =
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Al Jodledl Ay CLaA) il 142 oy Jgaal)

LPIBH LCEH ) paiial)
LLC-t*
(1.0000)  5.137 (1.0000)  6.182 ol
(0.0000)*  -10.17 (0.0000)* -11.92 I3 Gl
ADF-Fisher X2
(0.9900)  9.540 (1.0000)  3.503 ol
(0.0000)*  149.44 (0.0000)* 194.88 O3 Gl
PP-Fisher X?
(0.9874) 9.880 (0.9997)  6.060 ol
(0.0000)*  296.51 (0.0000)*  447.27 JN G

Eviews10 clajie Je fely bl dael ot jaadl)
llaal iyl Student sy &l Aslasy) Jis ()
Gl Je 75 A die Dgiaall s e JyrFE

S LCEH, LPIBH : iyl of 555 sansll jia chlas¥ odlel Jsaall 8 Aasd) il o)
5 ol Agine (sia e Wl 3)shall CHLEAY) Jlexi by 13y Libigtane (A 5y e
die e L) cus Al dae cilyusiad (1 @il @hlaal¥) e Jlexind o e %10
«Js¥) Gl vie 3yEiua LCEH, LPIBH 3ol Lol o s Jully o/ 1 Lgine (55

(1) 2 AlelSie Wil

& idal) Jalsal) sl 3.2.2
eIV Leds b aie yeie Ll cajelal Nl 5 LPIBH, LCEH (i) 4jhiiad dulp e ol

Jsaall & ellyg Pedroni jlaal JBA (e aal ) cilpsasall i 5l Jalall ladl oY) g0
: Skl

-
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Pedroni Lial :Yf

(Pedroni) &l sadl Jelsill jlodl 143 23) Jsaal)

Pedroni Residual Cointegration Test

Series : LPIBH LCEH

Date : 07/15/20 Time : 08 :43

Sample : 1975 2014

Included observations : 440

Cross-sections included : 11

Null Hypothesis : No cointegration

Trend assumption: No deterministic intercept or trend
User-specified lag length : 1

Newey-West automatic bandwidth selection and Bartlett kernel

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

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -1.346118 0.9109 -1.853915 0.9681
Panel rho-Statistic -1.548897 0.0607 -1.528599 0.0632
Panel PP-Statistic -4.354681 0.0000 -4,708764 0.0000
Panel ADF-Statistic -3.855129 0.0001 -3.897912 0.0000

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

Statistic Prob.
Group rho-Statistic 0.718572 0.7638
Group PP-Statistic -4.347166 0.0000
Group ADF-Statistic -4.141830 0.0000

sie LPIBH, LCEH <yl oy &5 die JalSs ellia a3l Pedroni jlaal) caliloas) calef o
d;Y\ A\L)Ja Al ).m.\ LL\SA.I A_A:.} ¢« %1 M}M\ (SFa
rdal) gl A8l paki 4.2.2

Oe A i (o) Alsh A i Wiy el i JalS5 Alla bz dgall) Gyt el
Silasyadl & ).L.FMOLS )Jmﬁm )mg\y)smdu_m‘;g@ (il lly pam 3,k

PGME ).L:A il ¢ Al

O i ACualiall @lall (e Al e ST a8 Laia LY AL Gylally il (s L) V)
a2l (g z3salll e 55 Ll VI z3saill SlaanV) auiill Lali (e Bam LSuliall 3kl
@il Al juadl ol Sl ) s e a8l Slay (631 2 3saill gal Y|
Z sl Jaaiy agiin U3 aay ¢ IV lgad 8 Glbaad) o Jaadl il ualai@) (ge iU

: Skl
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LPIBHlt =Qa; + ﬁiLCEHit + €it

Lad s aginn A3)laall Wiy Lae L) ahal joai GUIASs L puadiy e opillad il (4 yhay

FPY

iy3 Sy o(Panel) e geaall LIS aaadl (g3 al) cilasyall disyla FMOLS ks i)

. e

e W U<y ¢(Panel) de sasall 2ualinall (sl Cilayall Ayl DOLS &asyhay uoial)

NTATN

Linia Lo sale bl LSl LS il clily Alla 8 (g —al) Cilayall 3ylay m3saill s o)
3sas Jlaial Gy 35l plal) ld aae g clpaaiall BA1N aal) 135 Rhutie g Bhuatia ke
s ¢l 580l JSLsl) 213 DOLS® 5 FMOLS! &yl puoil) o) ¢eladdU 313 Ll )
On oailaall ane e il A WAL 2aaT Sl yuie dsas 6 Cibriall G Apiaall (KL
Crillad sa il o) WS s 3eliS Sy Bhaate e il o Jyaanll o Laa olald)

Byall Gluell L0l

1) bl e Ulaasy Jilll (Uil s 7 35a3) FMOLS Jlasisly joill

FMOLS syas il il :44 o3, Jsaal

Dependent Variable: LPIBH

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 07/15/20 Time: 08:45

Sample (adjusted): 1976 2014

Periods included: 39

Cross-sections included: 11

Total panel (balanced) observations: 429

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.302536 0.059888 5.051736 0.0000
R-squared 0.959850 Mean dependent var 8.481668
Adjusted R-squared 0.958790 S.D. dependent var 1.208944
S.E. of regression 0.245417 Sum squared resid 25.11575
Long-run variance 0.188739

! Lee, C.-C. op cit p. 415-427

2 Sahbi Farhani, Jaleleddine Ben Rejeb, Energy Consumption, Economic Growth and CO2 Emissions:
Evidence from Panel Data for MENA Region, International Journal of Energy Economics and Policy

Vol. 2, No. 2, 2012, pp. 71-81
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Dependent Variable: LPIBH

Method: Panel Dynamic Least Squares (DOLS)

Date: 07/15/20 Time: 08:45

Sample (adjusted): 1977 2013

Periods included: 37

Cross-sections included: 11

Total panel (balanced) observations: 407

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Fixed leads and lags specification (lead=1, lag=1)

Coefficient covariance computed using default method

Long-run variance (Bartlett kernel, Newey-West fixed bandwidth) used for
coefficient covariances

Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.344460 0.057839 5.955489 0.0000
R-squared 0.975271 Mean dependent var 8.477773
Adjusted R-squared 0.972265 S.D. dependent var 1.206458
S.E. of regression 0.200921 Sum squared resid 14.61373
Long-run variance 0.108455

:Aiall Jga U<y Jilll DOLS (FMOLS ki, sl =

sy JSU 5 A sendll DOLS 5 FMOLS duity ot :46 o3, Jpoa

LCEH
Pays FMOLS DOLS
Algerie 0.333* 0.512*
Arabie Saoudite -0.357* -0.172
Egypte 0.947* 0.932*
Emirates 0.079 0.292
Iran 0.080 0.164
Iraq 0.253 0.06
Jordanie 0.520* 0.465**
Maroc 1.022%* 1.016*
Oman 0.235* 0.245%*
Soudan -3.028* -3.293*
Tunisie 1.119* 1.152*
Panel 0.302" 0.344"

L sl (Je 75 1 sie Apginall griae e Ju *F K
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(FMOLS pa3gaill 13 (paiia dag y e il (e 3l an & hsil) (4e %95 eSS
+dushall Ja¥) 8 DOLS
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Lol y) Aligd Aagelly asad) Wl (@had) (ol ccahle¥) acle (uigh clae ccjaadl ¢ja Y]
() GV (bl ¢ an il sAEN Joall o QI e T ¢l on e S
b bla¥) oy ol Ak Wl aBlall @Dlgnwly by (ol saill o) Guish (Olae
el o8 lasdl 5 sl 3 L BBl Blgn w5l Y alaid) st Gl Glal
b G a5 AUl @Dl 85l o) () e Lol sy LeSlen s (sl
dbedly galan@y gl

Opaiall (p nges (568 Laliyl dsmsy i caly IS (551 ase e :DOLS i Pla e Wil
(O mn Gl e U 8 %] Lisine (e die (galeaiBY] saills Al Digiul
L5 die ygina (s5iane die O uaiall G dali)) dgag Asamd b g cpuig Olae capral
Ol (g Lo oo dala) clligh (lasud) Ll ¢ ol ¢ @byl ccalla¥ ] caaagand) (e S "
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caag o) Al olad) Adyeal iyl sae Jeatiod ddajall s3a 3 tdussed) ddye 3.2
:Panel Granger causality i) :Y

Ll aihe b laa) 247 &8y Jsas

Pairwise Granger Causality Tests
Date: 08/04/20 Time: 14:06
Sample: 1975 2014

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
LCEH does not Granger Cause LPIBH 418 2.58614 0.0765
LPIBH does not Granger Cause LCEH 28.1635 3.E-12

Panel Dumitrescu hurlin causality jlaii) : b

Al Sy Bib Hlaa) 148 &8, Jsoa

Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 08/04/20 Time: 14:09

Sample: 1975 2014

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.

LCEH does not homogeneously cause LPIBH 4.00060 2.73314 0.0063
LPIBH does not homogeneously cause LCEH 5.44294 4.83946 1.E-06

:Panel Angel granger causality Laa) : GG

e pat ) sl Gadl es sl sadl o el Al Gand e HLaaY] 1 a5k
b z 3l L) Al iils e g Ll

Al A yall Wb ¢ Blsl) Ay Jal e A apall sl #3saill i ) Cangd 11 Als yall

il (saall ol Ailaiall Cilalall i ) Coag

m m
ALPIBHi,t = allt + Z al,l,i,kALPIBHi,t—k + Z al,Z,i,kALCEHi,t—k + Al,iECTi,t—l + ulli,t
k=1 k=1

m m
ALCEHi,t = az,t + Z a’z,l’i,kALPIBHi’t_k + Z aZ,Z,i,kALCEHi,t—k + AZ,iECTi,t—l + uzli,t
k=1 k=1
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Schwarz jlae o i) clpalll sie Jik (A=1,...m) IV Gl Jiay A of s

ECT

it—1

ECT;, = LPIBH;; — B;LCEH;,

el dalae Jia A s Alaall Jishall gaal) e el nsal JalSill il ) el

Schwarz 1 2l (sl

SOl A Ll mili 149 a8 Jgaal)

Type de Causalité

Variable NN .
Dépendante Causalité a court terme Causalité long terme
ALPIBH ALCEH ECT
ALPIBH 2.359 -0.034*
(0.124) (0.0002)
[-3.79]
ALECH 2.388 -0.072*
(0.1223) (0.0000)
[-7.082]

Eviews10 cilajydae Ao lely Caald) slae) (e 1 jaadl)
LAl e TS5 AT e Bgadl ggise e JuyFX
JlaY) iag()

T-stat ~8[ ]

Panel Dumitrescu hurlin causality <Panel granger causality cr WYl SO e
Panel lad) W ¢ gabaid¥) saill 5 A3Ua Blgin) m olai¥) Aagaie Ale 2gay W Sty

fohle a3l angel granger
: mall) (saal) %,A ) =

. %5 Aysina die eyl b A8l Dlgiuly ol saill G 2V Byl ADle a5 Y

ramd) gaal) A ) =

O e Ju lae ((-1<ECT<0) %1 e (ssinas call s Uadll aa ma o Jalae DA (0

agle s Jsite Uadl) mon ol 73508 (45S0 Maie ¢3lal) Und am i o onad 301 (aiialy 7 35l
cdashall Ja) 3 3l aagl) ) sagad) dal (e pomeal) 3lKa) dllia Jsil (Ko
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sail) ) AUl $Dlginl e cJal) dbsh slatV) dagage ADle ollia o panw bl DA G
I Gl el (g Gy A 29 Baa 8 Sl ans ) gsasl) RIS (galaY]
saill sl o ol d w14 8aa A ol iy (M gl AulSa) pe dBUAD) DUt
i Al Dlgia) 85l o () cdashall gaal) 8 38Ul @Diginl b ok allaiy (ol
Jig saill 8 5ol QIS (Al Akl e (3815 e gas Lulal 1yl galai@y) saill

Akl Dl b

spll) dEBliag andi 4.2

Dl Cagay 58 byl @llia o) 25 DOLS 5 FMOLS iy 383all s il el
Aoadl 5 ym L 13 g paall Al Jo Alel b S Jlll & wally (ool @) gailly A8
Gls Lo 13 Al Dlgnul 5l Y e ) Joall Al Wl (MENA Ja) 30l 23l
05 Bl sl o canalaniad ) gL Gluhall Hene b madase g WS Ll e i)
Agelial) Joall 8 s LS el (ad A8l @Dl ) (sabaii¥) sl pe Al olasly 50l
(Al Dleinds gaill cpuoslai¥) dasaie Ao ADe Sy o LSl il dadd) duln DA o
Al Al cilgad) G bl a3 8 JalS s dllia (35S o) ki) Jgo e ding Les
Sl 8 b8 dalually 4y Ul

Al ) i s e Joall (ggin ) a5 AL Dlgind b5l 52030 o) palii
SV el MENA Jsad 5lly Jadil) J< Gam olalil) s3gd Aadismall Cagyball cpants Jlaay)
oLyl 2 lily 38 clabials e lial) cilalaadl deadtial) 361 Al ) o

Los dadaiall ) daagl) Ao Llad g 28U eDlgn ol 8 5yar ) 32030 ¢(gAT dga (e
23630 Ll ehal) o A Lghay AU ALl sl salas ) Cia Lo sl sl (e Lualaa
) gaall ggainsa 5S35 )Y S e slall sl
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zbY g (MENA Zihia B oalaiBy) gaill Ao A8Ual) eidlgind S Aus s&dll) ) gaal
2014 -1975 554l (CO, Ogusl) wuyl AU & ilanils Jiaially Anl) psiial

gl
pal e imaal (o<l 2l Sl e Gilaily (sl sailly AL Dl o A )
Aal el Zaaiil psgde unySi by 2l e ddsilaall dal e JLAll g lia 4als Al cbaasl
o apala e aal) o Julall e Jeal) S5 23U (e Zaaldl) Jla¥) cuai e sl 4
sl 8 AU Blgiuly saill G A Aagla Ly Lodey ALl @D Y Gaaliad) & Lidll
Gl a Sl S e laily 28Ul @Dlgn ) A A Jalaiw eaall 13 el )
Aol bl DA e galaiBY) saill e 4l Caliadl
t VIS s Al i)y 3 ld) jsaall clshadl) i oty jnall 138 b
Al Apeg zigal waai 1.3
gl Jalady dudpr 2.3
Lapal) il 38)gal) zigalll a3 1.2.3
Ll ghal) Jeadlad) Aoyl liia) 2.2.3
& idall Jalsall Las) 3.2.3
Jal) Aigh A8dal) 485 4.2.3
dd) Aupe 3.3
goilial) Addliag andi 4.3

ARl Al e g zigal waa3 1.3

Gl Adlaia e An 11050 L5aly ISV pmall (3 Al (a8 Aholl B i)l Asal) )
bl bl «o V) ol « 5 an (s Ol curall f s Ly Jlady oY)
COlee cahyla¥) A gad)

QL:\LMS\ ‘)3‘9:1.\ LBL:M ‘2014 eLC L.%J\ 1975 eLC e 2\....;.&1).3“ 3)33 Aﬂlls‘j Z\_\:\,J\ dj.ﬂ L\‘)l:\:\;\ ULSJ
(WDI) allal) elid) (sl sadiaal) culiladl 520l (1o 530 lalls Aol <l puiias Lalal)

Jsally ealadl o Amalag cplall 2o s Qs Jal (e clysiall (uld 8 2le sl alasn )
ol EViews 10 galiy Jasioss GlaSy (Luilas ST cilidasall (5S35 (9

) sl e il - el £ 35l
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LCOZit = + ﬁiLCEHit + 61LPIBH“5 + €it

:‘_'j dua

b3l AT Al sl leaY) Aasall @3l (e 2l das Sojle sl Jiay :LPIBHI
LS Ysalls Gl (s e iy ol 2308 2010)

e iie e ey o 3l 31 ALl ABUall @Dt ) (e 2l Aias e ol Jie (LCEHy
Rl Lunall Jiay sag ot 3l 31 AMC0O; jle Gl o 3l das dijle gl Jiay :LCO
Gfe sl il (zagall

L Sstall Wadll e sty

el Julaty dula 2.3
il de cilibud aidlall 7 3gail) £65 maai 1.2.3

DAY el yals il 150 ad) Jgaad)
Hlgdall Y £ igal il Y zagad A Guilatl 7 3gal i paicial)
REM FEM PRM
0.299 0.297 0.311 LCEH
(12.23) (12.138) (5.713)
(0.0000)* (0.0000)* (0.0000)*
0.581 0.569 0.754 LPIBH
(16.77) (16.057) (12.708)
(0.0000) * (0.0000)* (0.0000) *
-5.89 -5.782 -7.446 o
(-18.39) (-19.92) (-45.60)
(0.0000)* (0.0000)* (0.0000)*
0.606 0.980 0.866 R2
336.81 1782.35 1423.47 F
(0.0000) (0.0000) (0.0000)
Prob(F)
0.456 0.465 0.075 DW
Eviews10 cwlajne Je tely Qlitall slac) (et il
llaal) cyoid Student Ly 4 suaall Alasy) dia ()
Sl Ao 75 1 vie Al ggiwe e Juy ¥ E*
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:Fisher zisail) & 538 i asa 40la) jLad) Yy

(Rine — Ruc)/(N — 1)

PN = L= =0 = R/ (TN K

R%=0.980,  R’unc=0.866 K=2 T=40 (N=11 Eua

Al iy adles « F(10,427)=2.60 alsaaall iedll Ll (FE=243.39 :aa3 saaell Gadaill,
Auhal e @lily Gea g2 i s of Jsiig % Aysine (S5 e Lasieall

A deg yaan sl Ll

Jlasialy 13a5 ) Gae 5 oty asii Cigo g0 ) dgns Om (35 5 La) el aay

:Hausman Lus)
Hausman jlaal :51 &) Jsaall
Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Chi-Sq. Statis-
Test Summary tic  Chi-Sq. d.f. Prob.
Cross-section random 2.331791 2 0.3116

cpaad) A b i s %1 Bygine (55 die x07=9.2 & Usaad) el Wl x=2.331
L sdall Y g5 e s bl DL £ 3sail (6 Ade

1 dgadll andl WG

Pk Lo Ll ) V) 2 3sas DIA (e 1 dgaill (galai@Y) Julazl)

las %1 2ic Ailian) dysine leds duage Leiyld) of aadl «CEH daUall ebDigin) e il
S ik A @Dl o) 6l (CO, ey Al eDigind G Guayha B Ae Lo 3eag e
G5 %1 o A  Dlen ) 8 salll culS 13 Cun il Ol O Sl 8 S 6 Sl
.%0.29¢: CO, jle e pna 353030 )
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Al duyall sl Juadll

Pl xie 3Alian) Lygina Lels dunge gl Sl 1aad coalaai@y) gl Ialal) daleall L

Jare (A 5l il 1] dua (GO, jle ilaaily saill G Aamse Bpyk 3B 39a o Ju s

%0.58 CO, Sl Slal paa (3 (332U ) (5250 %1 o (5ol sl

;g agaill Alaay) Judal) =

Jare Gad (s %01 aic AUS Aygina 53 Adlgdiall 3l 2353 o Fisher jladl DA ge oo

el 258 Byudal) lysial) (e %60 O i Lee W site dad (25 0.60 z3sal) 138 3 sl

.l

Lae (J5¥) Aaall e eladBU i3 bl asas ) i 0.456 350 DW dglas) of e

Sl J:.t.ﬁjﬁ\ a6 W ail Lol a1y diiia e Aalul) alladll cihpsie of (e

JAY) A ala g Lkl jaail) pe Ao ald o dadlan 23 sal) cilyaie u\u_uu\.\m CJ}«.\S\

) Caal gb Ml ¢cpls

OLS (symall cilasyall Zanyha Allad adel a5 Jlsa) (e Jla sh 2 3saill 10 Job LiSay Y e

Zosall 138 i A

1 dgadl) piia 4 )b dafps 2.2.3

Aghall Judlodd) A i) L) gl 152 a8y Jgaal)

LCO, LPIBH LCEH & puriall
LLC-t*
(0.8746) 1.148 (1.0000)  5.137 (1.0000)  6.182 gl
(0.0000)*  -13.568 (0.0000)*  -10.17 (0.0000)* -11.92 I8 Gl
ADF-Fisher X2
(0.9966) 8.210 (0.9900)  9.540 (1.0000)  3.503 ol
(0.0000)*  209.52 (0.0000)*  149.44 (0.0000)* 194.88 I8 Gyl
PP-Fisher X?
(0.9882) 9.776 (0.9874) 9.880 (0.9997)  6.060 ol
(0.0000)*  647.84 (0.0000)*  296.51 (0.0000)*  447.27 I Gyl

Eviews10 clajia Je el bl dlael ot jaadl)
el iy Student sy el Aslasy) Jia(.) :
L e 75 T sie Rusiaal) g o ¥ (¥

5 LCEH (LPIBH:ciall o) oS5 saagl) 53 clad¥ odlel Joaall 6 dls ) il o
2:1}.1’.40 (Sa e u.\l_.w BJ}SAAS\ le.\h\)_” duzﬁ_ml.l \.JA} Lg_'“:\}:t_um Lﬁ 'é)fz:t_»..u.n e L@S LCOz
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Byie Ll candi Ah)al) Jae clyusid (I8N 35,80 calloa¥l s Jlaaiad o) e /5 5 %1
8)¢iue «(LCO, (LCEH, LPIBH « :a i Ll Judud) o g Jally o 1 dsina (g5ine dic
A(1) e AelSia Wl (ol (V) Gyl xie

S idall Jalsal) sl 3.2.3

L85 8 die 5y e gl cujelal il LPIBH, LCEH LCO, cywiall dhn il iy e ol
Al sl @ sl Jalsall sl Y1 ek oY)

e JalSal (leal Lieadiad ¢lgiadyy Cads Al AN Cbsiall G JolS5 A 35mg HLAY
Kao (1999) _laals Pedroni (2004) laal

) il e Lloass s

Pedroni Ll :Yf

(Pedroni) &aidal) Jalall jlaal :53 o3) Jsaal)

Pedroni Residual Cointegration Test

Series: LCO2 LCEH LPIBH

Date: 07/15/20 Time: 12:15

Sample: 1975 2014

Included observations: 440

Cross-sections included: 11

Null Hypothesis: No cointegration

Trend assumption: Deterministic intercept and trend
User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

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

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -0.062533 0.5249 -0.269136 0.6061
Panel rho-Statistic -2.120313 0.0170 -2.935585 0.0017
Panel PP-Statistic -3.640335 0.0001 -4.661207 0.0000
Panel ADF-Statistic -3.767199 0.0001 -3.145830 0.0008

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

Statistic Prob.
Group rho-Statistic -2.083257 0.0186
Group PP-Statistic -4.678964 0.0000
Group ADF-Statistic -2.758193 0.0029

LCO, LPIBH, cilysidll o i de JalSs Sl 4 Pedroni jladl cilsl cas) 4kl opi
JaY) Al 3Dl i Wie adleg ¢ %1 Apsinal) (s5ine 2ie LCEH

220 |



Fanslal) 2l z ) Joadl

Kao laal : Ll

(KAO) éljiiall Jalsall lial :54 8, Jyaal

Kao Residual Cointegration Test

Series: LCO2 LCEH LPIBH

Date: 07/15/20 Time: 12:16

Sample: 1975 2014

Included observations: 440

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -5.193665 0.0000

On i e dalS agag 2o e (ati Kao di ddll JalSall o) 8 dasaeall il
b Jlesiuls Gy 05855 Haai¥) s Ahi) ksl ) sy 13 adie G oDl
3l prall B b by Ao 2S5 odlel Joaall A il DA e ((ADF) ausall 5l S0
i) o) iy Jally @i se JalS5 g adal diaially /] dysien (g5 snay LAY
L) Ak Al i LiKays oljidie JolSi Alls 8 4 z3salll L deddiu)

rdal) gk ABMal) adi 4.2.3

o Jari st (JaY) Abghs A ks Wiay el e JalS3 Alla 8 = dgaill ciuria ey
tsts Y1 osaall 85y oSall Andaill 8 Al

Sle A IS ey (Panel) de seaall LIS 2laeall (gaaall cilasydl) 4yl FMOLS ik il

NTATN

oo W IS ey (Panel) de peaall 2Sualisall (g —call cilasyal) 3yl DOLS sl ol

BTN

gl s i Al LasY) i e ol
LCOZit = qa; + ,BiLCEHit + SLLPIBHU_- + €it
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iesanall i e Joasti Eviews 10 gulin DA o :FMOLS &y padil) =

Al =il e (Panel)

FMOLS sy il s :55 o3, Jsanl

Dependent Variable: LCO2

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 07/15/20 Time: 12:23

Sample (adjusted): 1976 2014

Periods included: 39

Cross-sections included: 11

Total panel (balanced) observations: 429

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic Prob.

LCEH 0.337440 0.042387 7.960877 0.0000

LPIBH 0.588930 0.058414 10.08195 0.0000
R-squared 0.981973 Mean dependent var 1.157765
Adjusted R-squared 0.981453 S.D. dependent var 1.302797
S.E. of regression 0.177426 Sum squared resid 13.09568
Long-run variance 0.082214

dcganall 58 Ao Joasss Eviews 10 zaliy DA e :DOLS  dgidsy i) .
sl <) e (Panel)

DOLS &ilas o) ilis :56 o) Jpanl

Dependent Variable: LCO2
Method: Panel Dynamic Least Squares (DOLS)
Date: 07/15/20 Time: 12:23
Sample (adjusted): 1977 2013
Periods included: 37
Cross-sections included: 11
Total panel (balanced) observations: 407
Panel method: Pooled estimation
Cointegrating equation deterministics: C
Fixed leads and lags specification (lead=1, lag=1)
Coefficient covariance computed using default method
Long-run variance (Bartlett kernel, Newey-West fixed bandwidth) used for
coefficient covariances

Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.352383 0.051895 6.790363 0.0000
LPIBH 0.564132 0.074947 7.527133 0.0000
R-squared 0.988278 Mean dependent var 1.153793
Adjusted R-squared 0.985491 S.D. dependent var 1.298087
S.E. of regression 0.156359 Sum squared resid 8.018962
Long-run variance 0.049060
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dial) Js2 ISty Sl DOLS (FMOLS s, podil) =
DOLS (FMOLS &y &iual) J g3 (S5 Panel deganall jusi :57 by Jgaal)

LCEH LPIBH
Pays FMOLS DOLS FMOLS DOLS
Algérie 0.298* -0.222 -0.06 0.721
Arabie saudite 0.406* 0.390* 0.480* 0.433
Egypte -0.081 0.04 1.108* 1.041%*
Emirates -0.228 -0.004 0.664* 0.515*
Iraq 0.169 0.229 0.220*** 0.260***
Iran 0.711* 0.741* 0.541* 0.480*
Jordanie 1.083* 1.115* -0.127%** -0.159***
Maroc 0.986* 0.926* 0.146 0.204
Oman 0.469** 0.646* -0.470 -0.836
Soudan 1.071 1.548 1225* 1.463*
Tunisie 1.328* 1.200* -0.371* -0.282
Panel 0.337* 0.352* 0.588* 0.564*

Ll e 75 1 tie dysindl Sise Sle Ju *F (F

b Lo gt (ilgs (<05 3Ll 4l DOLS (FMOLS ity 7 35aill s DA (e

:Panel Jildl i mslild Aty . ]

Lelals %1 AN (s die Lilas) Algie ¢8 LCEH a8l eDlginl dales 3y0kal duilly =
& 33l il 1) G caghall JaY) 3 CO, Sle cilasil 30l A 0 L o (6l cAansa
Al %0.33¢ CO, Sle Slasih pana 353030 ) (a5 %1 o A8l Dlen ) pna
.DOLS sl dsaills %0.35 < 5 FMOLS il

%1 AN (g5 wa die il an] Usita 43 LPIBH (sala@V) saill dales 5)02al 4oy
skl Ja¥) 8 CO; e (e lilasV) paa iaas 8 o) 58 Lol of 6l cnsa L3505
5L e AL %1 o Y el Jaee (3 8oL lS 13 G ¢l B
el il %0.56 @ 5 FMOLS il 3 —alls %0.58<: CO, Sl culail aaa
.DOLS

(DOLS (FMOLS (i saill 4lall 4oy il 562l R*=0.98  waail) Jalas dad (it LS
dagde sl 23Sl 6 Sl Gl aaa b @l 50 % 98 e ST T Js S
cdishall Ja¥) 8 DOLS (FMOLS aisaill 13 (e
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Om donges g8 ADle 2520 DOLS  paig (FMOLS & (P e e lae aldn 0y @
sailly COy i paial) (o S %1 Asina (551 sne e d8lhll Dl ulg CO, (4 uatiall

rgia Ao A I pilild Aty .2

A8l @Dlginl (o<l 2ul A6 5l Gla) Gu A dad W el codlel il (DA
sl oS Aall e aly S0 e (salai@ ] sl

:FMOLS _a&i JMA (Yl =

Nie oppaiall (a8 bl dllia :COy 5yt 5 A8l Dl (4 paiall A8 dpally
(DY) ¢ ymn ol ul Al 5o aen (8 g2 e Ay ST A il %] dasiee (g5
LOlasadls Gyl

O ey (558 bality) @lia el @) sailly CO, Sl calaul (i puaial) A8al A0l
¢ Aall lacle Al Jso paen (8 g2 e Apn JST A il Y] Lsine (55 sue die (45 paiall
LOlass Gayrall

LCEH (LPIBH ysie canse bl Alaiiye CO, 3yiia of FMOLS s S (pe i
.MENA Zakic Jgo dulel 3

DOLS : _afi JMA e Wil =

Ciagas (658 bl @llia (el Sl B 5le ety AU SDgiul o paiall A8l Al
Ghadl eV ¢ 5 an ¢ il laele Auell g gaead %1 Aysies (e die Gl G
cON2 gl

el G nsas (658 i) dllia 1 galai®Y) sailly CO; e ilas ¢ puiiall A8l dnsailly
coisis Olae ccpial cdansand) ¢ ilall aele Al Jgo JD %1 Asine (g vic

Oy Al Jgo goanal s2a e Alga S i Panel iz DA e dlaas
Dlgin) LCEH (i yuaiall Gu cange Jaul i A8e llia o G DOLS (FMOLS La juebiasg
5 aBY) saill LPIBH (3all 0 iy CO, (58l 2l 8 Sle el 5 5Ll
Dsnall (G paall (il G Ja il 3B AELY L (COy (s anl B e el
((LCEH (LPIBH) &L
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Dumitrescu panel causality Lol :58 o3; Jsaa

Pairwise Dumitrescu Hurlin Panel Causality Tests

Date: 08/04/20 Time: 22:19
Sample: 1975 2014

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
LPIBH does not homogeneously cause LCO2 6.45771 6.32137 3.E-10
LCO2 does not homogeneously cause LPIBH 3.69757 2.29061 0.0220
LCEH does not homogeneously cause LCO2 495718 4.13007 4.E-05
LCO2 does not homogeneously cause LCEH 411720 2.90341 0.0037
LCEH does not homogeneously cause LPIBH 4.00060 2.73314 0.0063
LPIBH does not homogeneously cause LCEH 5.44294 4.83946 1.E-06

:Panel Dumitrescu hurlin causality Laa) :Yf

:Panel Angel granger causality jLia) : Ll

o o il ad) e elg Ay paal) cilpuial s A ud) ass Angel Granger jlaal
L 3t ) Ayl il e g Ll e s ) cased) (gl

Al A yall Wb ¢ 8lsal) Al Jal e A ahpall sl #3saill i ) Cangd (11 Als sl

gl (saall ol Ailaiall Cilalall i ) Coag

m m m
ALPIBHl"t = al't + Z al,l,i,kALPIBHi,t—k + Z al,Z,i,kALCEHi,t—k + Z a1’3'i'kALC02i’t_k + Al,iECTl',t—l + ul'i't
k=1 k=1 k=1

m m m
ALCEHL'I = az’t + Z az'l'i'kALPIBHi't_k + Z az’z’i’kALCEHi’t_k + Z a2'3'i'kALCOZi’t_k + AZ,iECTi,t—l + uZ,i,t
k=1 k=1 k=1

m m m
ALCOZi't = a3't + Z a3’1’l"kALPIBHl"t_k + Z a3'2’l"kALCEHl"t_k + Z a3’3’l"kALC02i't_k + A3,l‘ECTi,t—1 + u3’l"t
k=1 k=1 k=1

Schwarz jles cusa iall chdlill sae ik (A=1,...m)  «J¥) Gl Jiar A o Ga

ECT;, = LPIBH;; — B;LCEH;, — §;LCO2,;,

ECT

it—1

225



Fanslal) 2l z ) Joadl

b el Jalee iy Ap cun Alleall Qishal) gaal) o junall JalSall il ) ey
2anll (a4l

Schwarz=1 jlas s

ol A JLAA) @il 159 a3 J gand)
Type de Causalité
Variable
Dépendante Causalité a court terme Causalité long terme
ALCO2 ALCEH APIBH ECT
ALCO2 0.892 0.005 -0.006*
(0.344) (0.941) (0.04)
[-2.046]
ALCEH 3.159 2.944 -0.08*
(0.075)*** (0.086)*** (0.0000)
[-4.045]
APIBH 0.0547 0.802 -0.0022*
(0.0016)* (0.370) (0.0029)
[-2.197]
Eviews10 clayie e tely caalill dlacl (e 1 jaadll
sl e 5 K] vie Asieal g Sle Ju iFE
T stat 4] ]

olan¥) Aagaie A ww Ale 29a g X5 Panel Dumitrescu hurlin causality o) A (e
S e on QIS Al @Dlgi ) (sl WS B Sl o (6l e e il G
A8l Dginls sailly ¢ s3baiB¥) sailly (<N auSl

Jaad cammdly jucadll lal) & danad) ALY asdy (53 Panel angel granger jlos) Ll
:&g:\ 9%

tpall) gaall B Aupd) @

Al Jsd B (ealai®Y) pail) Jana 53L) Ao AV Ol a6 S5l aaa i 5aL3)

23l eDlgind Jaee 8 555 Al ClilaaV) aas Joee Gl (sala@V) gaill Jane il
Al Jsa

Jaee 8 oatll e NS Sl s oSl B 5paie paa 3 ) o) Bl el JaY) 8
O 5 Al DIt ) Jane B g sall) Jane A el QK iUl eDlgiul Jaea by gl
skl gl e s padll sl e 5l Y 0 Sl a6 e
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raal) (gaall (B Add) =

oboa) 8l @il skl Ja¥l A W) of s dagies AN 535 —1<ECT<0 ¢ Lay
Gl pxiall o oladl dasaie Al o) J=a <Panel Dumitrescu hurlin causality
) L;T Bl

Bl ol Azl ) 625 CO,y jle Slauil 8 5aL3 iy ool i@ saill 4 3050 o
LAalal)

LPIBH+LCO2=LCEH
S e Elasl 85l I sag (slaiBY) il 3 Balls Bl DUl i sl ¢
BRI

LPIBH+LCEH= LCO2
sall 8 5al3l g S 2 Sl A5 aaa 52l RS DU 8 sal3)) o
- L8y

LCO2+LCEH= LPIBH
) (KA it gl AV 8yutiall e Byie IS o)) s Ml

hiiall dald) 2D 279 A8, J<al
LPIBH

O\

LCO, = —» LCEH

i) Addliag ani 4.3
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LCO2 LPIBH LCEH LTRADE
Mean 1.571922 8.802116 7.549493 -0.300438
Median 1.260001 8.465397 7.052163 -0.212252
Maximum 4.209316 11.15166 10.00425 0.644279
Minimum -1.838010 6.901171 5.861387 -1.744205
Std. Dev. 1.356572 1.099864 1.207669 0.476201
Skewness -0.202442 0.532652 0.510226 -0.802467
Kurtosis 2.825949 2.358783 2.000432 3.208488
Jarque-Bera 1.456680 11.59525 15.30343 19.64459
Probability 0.482710 0.003035 0.000475 0.000054
Sum 282.9460 1584.381 1358.909 -54.07876
Sum Sq. Dev. 329.4117 216.5365 261.0650 40.59128
Observations 180 180 180 180
LCO2 LPIBH LCEH LTRADE
LCO2 1 0.953 0.957 0.618
LPIBH 1 0.968 0.579
LCEH 1 0.526
LTRADE 1
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REM _ilgdall 73 sail) FEM ol z35all | PRM SI =3 gatll o) puial)
3.25 5.024 3.38 LPIBH
(6.90) (08.48) (09.31)

(0.0000)* (0.0000)* (0.0000)*

-0.17 -0.293 -0.16 LPIBH*LPIBH

(-6.164) (-7.95) (-8.58)
(0.0000)* (0.0000)*

0.71 0.686 0.644 LCEH

(14.55) (13.69) (8.96)
(0.0000)* (0.0000)* (0.0000)*

0.05 0.06 0.148 LTRADE
(1.244) (1.416) (2.42)

(0.215) (0.1584) (0.016)**

-18.60 -24.72 -20.34 C

(-9.26) (-10.33) (-12.53)

(0.0000)* (0.0000)* (0.0000)*

0.729 0.996 0.957 R?
117.781 3436.7 977.34 F
(0.0000) (0.0000) (0.0000) Prob(F)

0.671 0.86 0.06 DW

Eviews10 clayie e tely calllall slae) (e 1 jacadll
Al cysial Student [LasY G pead) dslasyl Jia(.) :
sl e 75 A1 sie Gyginall (Gima e Ju 2% e*

FIN-1,NT-N-K) =

:Fisher gisaill 8 s1d Jif 5oy Lil<a) jLid) Yl

(Ryne — Riyc)/(N — 1)
(1 - Rino)/(NT =N — K)

(5o 12) Y sac Jiay :N
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Ugasall dadl) Ll Fe=146.25 : o 38l caayl daall of s fisher jlaal Lo slacyU
Sl ellia o Jsis %5 Gasine (55iue e dagaaall e dll iy ades « F(11,165)=2.60

Al e Glily Gaa (5358

A Lo paad jlas) Ll
bl 4 (35S 3 Hausman [Las) assia ¢ Slsdalls ol o Y1 dae g5 aans (i
:Léjg 91
ALl s Al gdal) il 3 ga 20
A0l s A3 sl 3 sas 1y H
o Juanii Zhgaill Je Hausman jladl en e el Eviews zalip cilsde S (0
Gsie die 135 X37=9.83 Asaadll Adlany) e B x2=32.01 Agunall 3glasy) ¢
dile s sl AN 5 yasiall clial) (o 2 Y Al (ol Aaganall A il (i dieg /1 Fpsine
il Y e e sa Al die bl DL 23l s
Hausman jladl :62 &8, Jsaall
Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Chi-Sq. Statis-
Test Summary tic  Chi-Sq. d.f. Prob.
Cross-section random 32.017547 4 0.0000
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LPIBH LCO, LCEH LTRADE &) paiial)
LLC-t*

(0.058)*** -1.567 (0.3609) -0.356 (0.5971) 0.245 [ (0.0000)* -4.466 sind

(0.001)* -2.89 (0.0000)* -8.26 (0.0000)* -5.13 | (0.0000)* -4.12 I Gl

Breitung T-Stat

(0.1574) -1.005 (0.6620) 0.417 (0.488) -0.02 (0.415) -0.214 sinsal

(0.004)* -2.608 (0.0000)* -4.859 (0.0004)* -3.36 | (0.0002)* -3.61 I Gl
IPS W-Stat

(0.5568) 0.142 (0.728) 0.607 (0.936) 1.522 (0.424) -0.190 sinsal

(0.002)* -1.94 (0.0000)* -4.841 (0.0018)* -2.91 | (0.0061)* -2.50 I Gl

ADF-Fisher X2
(0.266) 27.84 (0.751) 19.00 (0.965) 13.02 (0.310) 26.86 &5 1

0.015)** 41.32 0.0000)*  68.437 0.0016)* 49.58 0.0085)* 43.59 - .
(0.015) (0.0000) (0.0016) (0.0085) JN G

PP-Fisher X2
(0.808) 17.882 (0.003) 47.02 (0.193) 29.74 (0.988) 11.07 &5 1

0.0000)* 79.615 0.0000)* 166.249 0.0000)* 112.37 0.0000)* 90.66 -
(0.0000) (0.0000) (0.0000) (0.0000) JN G
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PEDRONI Laa) :y
(Pedroni) &l nidl Jalall lad) 164 A3, Jaal)

Pedroni Residual Cointegration Test

Series: LCO2 LPIBH LCEH LTRADE

Date: 07/17/20 Time: 14:39

Sample: 2000 2014

Included observations: 180

Cross-sections included: 12

Null Hypothesis: No cointegration

Trend assumption: Deterministic intercept and trend
User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

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

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -1.085644 0.8612 -2.207201 0.9863
Panel rho-Statistic 0.926926 0.8230 1.194379 0.8838
Panel PP-Statistic -7.945683 0.0000 -7.638040 0.0000
Panel ADF-Statistic -2.088058 0.0184 -3.747276 0.0001

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

Statistic Prob.
Group rho-Statistic 2.473628 0.9933
Group PP-Statistic -10.68700 0.0000
Group ADF-Statistic -2.479067 0.0066

KAO: jLii) Ll

(Kao) et Jalall jlal :65 o, Jsaal

Kao Residual Cointegration Test

Series: LCO2 LPIBH LCEH LTRADE

Date: 07/17/20 Time: 14:40

Sample: 2000 2014

Included observations: 180

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -4.728978 0.0000
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2 Al gl A
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FMOLS sy il s :66 o3y Jsaal

Dependent Variable: LCO2

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 07/17/20 Time: 14:41

Sample (adjusted): 2001 2014

Periods included: 14

Cross-sections included: 12

Total panel (balanced) observations: 168

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic Prob.
LPIBH 5.215650 0.788780 6.612302 0.0000
LPIBH*LPIBH -0.308189 0.048954 -6.295517 0.0000
LCEH 0.718329 0.066156 10.85815 0.0000
LTRADE 0.045272 0.054522 0.830337 0.4077
R-squared 0.997219 Mean dependent var 1.580850
Adjusted R-squared 0.996944 S.D. dependent var 1.346364
S.E. of regression 0.074428 Sum squared resid 0.842014
Long-run variance 0.008741
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3 e cpa iaill Alga JSUy Jill FMOLS ke usiil :67 o3, Jsasl
Pays/ Panel LPIBH LPIBH? LCEH LTrade Constante | Forme de la
Courbe
Algérie -90.15* 5.45* 0.538% 0.642* 370.26* U
Arabie Saoudite 82.15* -4.145%** 0.660* 0.388*** -410.02*** U inverse ECK
Bahrein 110.86 -5.492 -1.013 -0.413 -546.66
Egypte 64.61 -4.110 0.019 0.061 -253.07
Iran -6.033 0.366 0.489* -0.180* 22.69
Jordanie 26.51*** -1.659%*** 0.962* -0.018 -111.35%** U inverse ECK
Liban 6.586 -0.378 1.018* 0.302 -34.52
Maroc 7.718 -0.472 0.537* 0.225* -34.30
Oman 254.31 -13.04 0.682* -0.155 -1242.86
Qatar -284.51 12.73 0.998* 0.024 1583.47
Soudan 40.24** -2.716** 0.858 0.376%** -154.71** Uinverse ECK
Tunisie -31.97* 1.975* 0.680* -0.146* 125.57* u
Panel 5.215* -0.308* 0.718* 0.045 24.85 U inverse ECK
(Dl e %105 ST vie Dyginall gina o Ju i¥*® (*x o
ok ddlasl( )

gl diBliag andi 3.4

Al J< FMOLS iy jaiill Pl (e Laale il &5 Al bl sl ) Joaad) (e
Aalea haele 7 1 Aoe die Aysies Clabeall poen of Jaadl Ll A ally ¢ (Panel)ie sasalls
5L Cus Panel desenall Gine (s Jinie T of Lo Jaa D oglaall i)
Lgiee clabaall 06K )y B2i<0 5 B1i>0 of (sl dalall dlalaal) (38153 5Ll cilalaal D leladl)

il aie BN 5 L laag
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: M5l e & LCEH, LTRADE, LPIBH, LPIBH® labed) cBlelss diga ¢iii)sS
S ) Ol WS 6 el &g o) e 138 <0.718 <0.045 ¢5.215 =0.308
ALl Digind 8 7 1 Aty 3303 G LPIBH 0.616-5.215 & sl Jleay) sl

J0.718 iy GsSl 2l 6 Cllasil 2
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Dependent Variable: LPIBH

Method: Panel Least Squares

Date: 07/15/20 Time: 08:21

Sample: 1975 2014

Periods included: 40

Cross-sections included: 11

Total panel (balanced) observations: 440
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Variable Coefficient Std. Error t-Statistic Prob.
LCEH 1.085815 0.023233 46.73674 0.0000
C 0.813263 0.165686 4.908468 0.0000
R-squared 0.832973 Mean dependent var 8.476850
Adjusted R-squared 0.832591 S.D. dependent var 1.217977
S.E. of regression 0.498343 Akaike info criterion 1.449479
Sum squared resid 108.7754 Schwarz criterion 1.468055
Log likelihood -316.8853 Hannan-Quinn criter. 1.456807
F-statistic 2184.323 Durbin-Watson stat 0.068304
Prob(F-statistic) 0.000000
ol 5 3 gail)
Dependent Variable: LPIBH
Method: Panel Least Squares
Date: 07/15/20 Time: 08:21
Sample: 1975 2014
Periods included: 40
Cross-sections included: 11
Total panel (balanced) observations: 440
Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.241376 0.031323 7.705993 0.0000
C 6.773240 0.221404 30.59225 0.0000
Effects Specification

Cross-section fixed (dummy variables)
R-squared 0.958060 Mean dependent var 8.476850
Adjusted R-squared 0.956982 S.D. dependent var 1.217977
S.E. of regression 0.252617 Akaike info criterion 0.113009
Sum squared resid 27.31296 Schwarz criterion 0.224467
Log likelihood -12.86201 Hannan-Quinn criter. 0.156979
F-statistic 888.8285 Durbin-Watson stat 0.129666
Prob(F-statistic) 0.000000
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Dependent Variable : LPIBH

Method: Panel EGLS (Cross-section random effects)
Date : 07/15/20 Time : 08 :22

Sample : 1975 2014

Periods included : 40

Cross-sections included : 11

Total panel (balanced) observations : 440

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.352281 0.029504 11.94003 0.0000
C 5.990483 0.224263 26.71184 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.273213 0.5391
Idiosyncratic random 0.252617 0.4609
Weighted Statistics
R-squared 0.206396 Mean dependent var 1.226235
Adjusted R-squared 0.204584 S.D. dependent var 0.316873
S.E. of regression 0.282606 Sum squared resid 34.98150
F-statistic 113.9126 Durbin-Watson stat 0.105125

Prob(F-statistic) 0.000000
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Panel unit root test: Summary
Series : LPIBH

Date : 07/15/20 Time : 08 :39
Sample : 1975 2014
Exogenous variables : None
User-specified lags : 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 5.18388 1.0000 11 418
Null: Unit root (assumes individual unit root process)
ADF — Fisher Chi-square 9.50449 0.9903 11 418
PP — Fisher Chi-square 9.89131 0.9873 11 429

** Probabilities for Fisher tests are computed using an asymptotic Chi

LPIBH il
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Panel unit root test: Summary

Series: D(LPIBH)

Date: 07/15/20 Time: 08:40

Sample: 1975 2014

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -9.29964 0.0000 11 407
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 145.011 0.0000 11 407
PP - Fisher Chi-square 294.131 0.0000 11 418
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Panel unit root test: Summary
Series: LCEH
Date: 07/15/20 Time: 08:41
Sample: 1975 2014
Exogenous variables: None
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 6.19910 1.0000 11 418
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 3.53751 1.0000 11 418
PP - Fisher Chi-square 6.08786 0.9997 11 429
** Probabilities for Fisher tests are computed using an asymptotic Chi
Panel unit root test: Summary
Series: D(LCEH)
Date: 07/15/20 Time: 08:41
Sample: 1975 2014
Exogenous variables: None
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
Method Statistic Prob.**  sections Obs

Null: Unit root (assumes common unit root process)

LCEH _saal
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Levin, Lin & Chu t* -11.9023 0.0000 11 407

Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 194.250 0.0000 11 407
PP - Fisher Chi-square 446.337 0.0000 11 418

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Dependent Variable: LCO2

Method: Panel Least Squares

Date: 07/15/20 Time: 11:09

Sample: 1975 2014

Periods included: 40

Cross-sections included: 11

Total panel (balanced) observations: 440

Variable Coefficient Std. Error t-Statistic Prob.

LCEH 0.311579 0.054538 5.713106 0.0000

LPIBH 0.754859 0.045841 16.46685 0.0000

C -7.446705 0.163269 -45.60993 0.0000

R-squared 0.866929 Mean dependent var 1.151218

Adjusted R-squared 0.866320 S.D. dependent var 1.307636

S.E. of regression 0.478102 Akaike info criterion 1.368810

Sum squared resid 99.89013 Schwarz criterion 1.396674

Log likelihood -298.1381 Hannan-Quinn criter. 1.379802

F-statistic 1423.478 Durbin-Watson stat 0.075621
Prob(F-statistic) 0.000000
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Dependent Variable: LCO2

Method: Panel Least Squares
Date: 07/15/20 Time: 11:09

Sample: 1975 2014
Periods included: 40

Cross-sections included: 11
Total panel (balanced) observations: 440

Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.297941 0.024545 12.13880 0.0000
LPIBH 0.569943 0.035494 16.05745 0.0000
C -5.782947 0.290221 -19.92601 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.980427 Mean dependent var 1.151218
Adjusted R-squared 0.979876 S.D. dependent var 1.307636
S.E. of regression 0.185498 Akaike info criterion -0.502445
Sum squared resid 14.69286 Schwarz criterion -0.381699
Log likelihood 123.5378 Hannan-Quinn criter. -0.454810
F-statistic 1782.353 Durbin-Watson stat 0.465145
Prob(F-statistic) 0.000000
Dependent Variable: LCO2
Method: Panel EGLS (Cross-section random effects)
Date: 07/15/20 Time: 11:10
Sample: 1975 2014
Periods included: 40
Cross-sections included: 11
Total panel (balanced) observations: 440
Swamy and Arora estimator of component variances
Variable Coefficient Std. Error t-Statistic Prob.
LCEH 0.299788 0.024501 12.23564 0.0000
LPIBH 0.581572 0.034667 16.77593 0.0000
C -5.894557 0.320368 -18.39930 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.511331 0.8837
Idiosyncratic random 0.185498 0.1163
Weighted Statistics
R-squared 0.606533 Mean dependent var 0.065925
Adjusted R-squared 0.604732 S.D. dependent var 0.295160
S.E. of regression 0.185568 Sum squared resid 15.04838
F-statistic 336.8192 Durbin-Watson stat 0.456739
Prob(F-statistic) 0.000000
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Panel unit root test: Summary

Series: LCO2

Date: 07/15/20 Time: 12:07

Sample: 1975 2014

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 1.14835 0.8746 11 418
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 8.21022 0.9966 11 418
PP - Fisher Chi-square 9.77644 0.9882 11 429

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

Panel unit root test: Summary

Series: D(LCO2)

Date: 07/15/20 Time: 12:07

Sample: 1975 2014

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -13.5686 0.0000 11 407
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 209.526 0.0000 11 407
PP - Fisher Chi-square 647.842 0.0000 11 418

** Probabilities for Fisher tests are computed using an asymptotic Chi
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Dependent Variable: LCO2

Method: Panel Least Squares

Date: 07/17/20 Time: 14:30

Sample: 2000 2014

Periods included: 15

Cross-sections included: 12

Total panel (balanced) observations: 180
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Variable Coefficient Std. Error t-Statistic Prob.
LPIBH 3.381213 0.362909 9.316963 0.0000
LPIBH*LPIBH -0.160931 0.018739 -8.588068 0.0000
LCEH 0.644106 0.071817 8.968777 0.0000
LTRADE 0.148699 0.061311 2.425330 0.0163
C -20.34584 1.623644 -12.53097 0.0000
R-squared 0.957154 Mean dependent var 1.571922
Adjusted R-squared 0.956175 S.D. dependent var 1.356572
S.E. of regression 0.283992 Akaike info criterion 0.347642
Sum squared resid 14.11399 Schwarz criterion 0.436335
Log likelihood -26.28779 Hannan-Quinn criter. 0.383603
F-statistic 977.3477 Durbin-Watson stat 0.064672
Prob(F-statistic) 0.000000
Dependent Variable: LCO2
Method: Panel Least Squares
Date: 07/17/20 Time: 14:32
Sample: 2000 2014
Periods included: 15
Cross-sections included: 12
Total panel (balanced) observations: 180
Variable Coefficient Std. Error t-Statistic Prob.
LPIBH 5.024199 0.592318 8.482264 0.0000
LPIBH*LPIBH -0.293423 0.036893 -7.953273 0.0000
LCEH 0.686051 0.050086 13.69732 0.0000
LTRADE 0.060966 0.043029 1.416851 0.1584
C -24.72609 2.392000 -10.33699 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.996829 Mean dependent var 1.571922
Adjusted R-squared 0.996539 S.D. dependent var 1.356572
S.E. of regression 0.079811  Akaike info criterion -2.133622
Sum squared resid 1.044648 Schwarz criterion -1.849803
Log likelihood 208.0260 Hannan-Quinn criter. -2.018546
F-statistic 3436.703 Durbin-Watson stat 0.866680
Prob(F-statistic) 0.000000
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Dependent Variable: LCO2

Method: Panel EGLS (Cross-section random effects)
Date: 07/17/20 Time: 14:32

Sample: 2000 2014

Periods included: 15

Cross-sections included: 12

Total panel (balanced) observations: 180

Swamy and Arora estimator of component variances
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Variable Coefficient Std. Error t-Statistic Prob.
LPIBH 3.250911 0.470894 6.903698 0.0000
LPIBH*LPIBH -0.175672 0.028498 -6.164468 0.0000
LCEH 0.714908 0.049108 14.55785 0.0000
LTRADE 0.052816 0.042452 1.244147 0.2151
C -18.60237 2.008540 -9.261636 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.343675 0.9488
Idiosyncratic random 0.079811 0.0512
Weighted Statistics
R-squared 0.729155 Mean dependent var 0.094085
Adjusted R-squared 0.722964 S.D. dependent var 0.163321
S.E. of regression 0.085963 Sum squared resid 1.293182
F-statistic 117.7813 Durbin-Watson stat 0.671046
Prob(F-statistic) 0.000000

Panel unit root test: Summary
Series: LCO2

Date: 07/17/20 Time: 14:35
Sample: 2000 2014

4Ll eviews cila i

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Method Statistic Prob.**

Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -0.35617 0.3609
Breitung t-stat 0.41799 0.6620

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.60750 0.7282
ADF - Fisher Chi-square 19.0009 0.7519
PP - Fisher Chi-square 47.0222 0.0033

Cross-
sections Obs
12 156
12 144
12 156
12 156
12 168
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Panel unit root test: Summary

Series: D(LCO2)

Date: 07/17/20 Time: 14:35

Sample: 2000 2014

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

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -8.26983 0.0000 12 144
Breitung t-stat -4.85946 0.0000 12 132
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -4.84137 0.0000 12 144
ADF - Fisher Chi-square 68.4372 0.0000 12 144
PP - Fisher Chi-square 166.249 0.0000 12 156
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: LPIBH
Date: 07/17/20 Time: 14:36
Sample: 2000 2014
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.56781 0.0585 12 156
Breitung t-stat -1.00520 0.1574 12 144
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 0.14294 0.5568 12 156
ADF - Fisher Chi-square 27.8487 0.2665 12 156
PP - Fisher Chi-square 17.8826 0.8087 12 168
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Panel unit root test: Summary

Series: D(LPIBH)

Date: 07/17/20 Time: 14:36

Sample: 2000 2014

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

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -2.89065 0.0019 12 144
Breitung t-stat -2.60827 0.0045 12 132
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.94712 0.0258 12 144
ADF - Fisher Chi-square 41.3202 0.0154 12 144
PP - Fisher Chi-square 79.6151 0.0000 12 156
** Probabilities for Fisher tests are computed using an asymptotic Chi
Panel unit root test: Summary
Series: LCEH
Date: 07/17/20 Time: 14:37
Sample: 2000 2014
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 0.24591 0.5971 12 156
Breitung t-stat -0.02898 0.4884 12 144
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.52259 0.9361 12 156
ADF - Fisher Chi-square 13.0275 0.9657 12 156
PP - Fisher Chi-square 29.7417 0.1935 12 168
** Probabilities for Fisher tests are computed using an asymptotic Chi
Panel unit root test: Summary
Series: D(LCEH)
Date: 07/17/20 Time: 14:37
Sample: 2000 2014
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -5.13117 0.0000 12 144
Breitung t-stat -3.36411 0.0004 12 132
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Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.91773 0.0018 12 144
ADF - Fisher Chi-square 49.5859 0.0016 12 144
PP - Fisher Chi-square 112.371 0.0000 12 156
** Probabilities for Fisher tests are computed using an asymptotic Chi
Panel unit root test: Summary
Series: LTRADE
Date: 07/17/20 Time: 14:38
Sample: 2000 2014
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.46686 0.0000 12 156
Breitung t-stat -0.21418 0.4152 12 144
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.19076 0.4244 12 156
ADF - Fisher Chi-square 26.8687 0.3106 12 156
PP - Fisher Chi-square 11.0723 0.9885 12 168
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
Panel unit root test: Summary
Series: D(LTRADE)
Date: 07/17/20 Time: 14:38
Sample: 2000 2014
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.12357 0.0000 12 144
Breitung t-stat -3.61207 0.0002 12 132
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.50870 0.0061 12 144
ADF - Fisher Chi-square 43.5996 0.0085 12 144
PP - Fisher Chi-square 90.6699 0.0000 12 156

** Probabilities for Fisher tests are computed using an asymptotic Chi
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