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2 Corinne Gendron, Le développement durable comme compromis, Québec, 2006, P166

* Le Rapport Brundtland, officiellement intitulé Notre avenir a tous (Our Common Future), est une

publication rédigée en 1987 par la Commission mondiale sur I’environnement et le développement de

I'Organisation des Nations unies, présidée par la Norvégienne Gro Harlem Brundtland.

3 P. Aghion et P. Howitt, Théorie de la croissance endogene, théories économiques , Collec. Théories

économiques, Editeur Dunod, 2000, P 165

* Robert M. Solow, Capital Theory and the Rate of Return ,Publisher: North-Holland Pub. Co.,

Amsterdam. 1963.
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intergénérationelle DURABL
vivable viable

Environnement

Société

Préserver la diversité des
espéces et les ressources
naturelles et énergétiques
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* Hsiao, C. Analysis of panel data.Cambridge University Press. Cambrige. U.K. 1986.
* Baltagi, B. H. Econometric analysis of panel data. 2" Edition, New York: John Wiley & Sons. 2000.
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! Manez, J. A, Rochina, M. E. & Sanchis, J. A. The decisionto export: a Panel Data Analysis for
Spanish manufacturing. Applied Economics Letters 11, 2004: PP 669-673.

2 Torres-Reyna, O. Panel Data Analysis: Fixed and Random Effects using STATA, Princeton
University,2007.Available. online, http://dss.princeton.edu/training, 2/9/2015.
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Panel unit root test: Summary

Series: EMISSCO2

Date: 10/16/15 Time: 16:26

Sample: 1980 2014

Exogenous variables: Individual effects

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* -2.56081  0.0052 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 1.53016  0.9370 7 231
ADF - Fisher Chi-square 9.46820  0.7999 7 231
PP - Fisher Chi-square 20.1704  0.1249 7 238

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8

PP O, lby ADF J6 Sod 2l elgw 2gts) 2 bl o ) OF oS Jgidl oo
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Panel unit root test: Summary

Series: D(LNEMISS)

Date: 10/23/15 Time: 16:59

Sample: 1980 2014

Exogenous variables: Individual effects

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* -7.81249  0.0000 7 224
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -8.06459  0.0000 7 224
ADF - Fisher Chi-square 88.2954  0.0000 7 224
PP - Fisher Chi-square 144,561  0.0000 7 231

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

-square distribution. All other tests assume asymptotic normality.

Source : Eviews 8
O L 1 ool Jaudt cry WS LoY1 oyl 1o Bgall adl SLas Y S5lel dmy
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Panel unit root test: Summary

Series: IDE

Date: 10/16/15 Time: 16:28

Sample: 1980 2014

Exogenous variables: Individual effects

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* 0.76573  0.7781 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 2.38509  0.9915 7 231
ADF - Fisher Chi-square 9.95269 0.7656 7 231
PP - Fisher Chi-square 5.86738 0.9697 7 238

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: D(IDE)

Date: 10/21/15 Time: 14:25

Sample: 1980 2014

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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* -6.56192  0.0000 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -6.41468  0.0000 7 231
ADF - Fisher Chi-square 68.8894  0.0000 7 231
PP - Fisher Chi-square 68.4479  0.0000 7 231

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: PROIL

Date: 10/16/15 Time: 16:29

Sample: 1980 2014

Exogenous variables: Individual effects

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* -1.17538  0.1199 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.42777  0.3344 7 231
ADF - Fisher Chi-square 20.1547  0.1253 7 231
PP - Fisher Chi-square 12.5320 0.5637 7 238

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: D(PROIL)

Date: 10/21/15 Time: 14:21

Sample: 1980 2014

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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* -10.9364  0.0000 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -11.1854  0.0000 7 231
ADF - Fisher Chi-square 125.043  0.0000 7 231
PP - Fisher Chi-square 123.234  0.0000 7 231

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: PRGAZ

Date: 10/16/15 Time: 16:26

Sample: 1980 2014

Exogenous variables: Individual effects

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* -4.16085  0.0000 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.05193  0.0201 7 231
ADF - Fisher Chi-square 32.1283  0.0038 7 231
PP - Fisher Chi-square 83.9973  0.0000 7 238

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: PIBT

Date: 10/21/15 Time: 14:49

Sample: 1980 2014

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 2.91827  0.9982 7 237
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 3.69185  0.9999 7 237
ADF - Fisher Chi-square 2.31642  0.9998 7 237
PP - Fisher Chi-square 2.60596  0.9996 7 238

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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Panel unit root test: Summary

Series: D(PIBT)

Date: 10/21/15 Time: 14:50

Sample: 1980 2014

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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* -9.26774  0.0000 7 231
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -10.0329  0.0000 7 231
ADF - Fisher Chi-square 110.692  0.0000 7 231
PP - Fisher Chi-square 112.442  0.0000 7 231

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

-square distribution. All other tests assume asymptotic normality.
Source : Eviews 8
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LNEMISSCO2 LNPRGAZ LNIDE LNPROIL LNPIBT
LNEMISSCO2 1 0.6955917404613987 | 0.7894809198650945 | 0.8688045072067315 | -0.2259380268641234
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LNPROIL | 0.8688045072067315 | 0.4583235280676781 | 0.6524114010171457 1 -0.07945983403311624
LNPIBT 1

0.2259380268641234

0.1300564226052721

0.005523406342360091

0.07945983403311624
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Dependent Variable: LNEMISS

Method: Panel Least Squares

Date: 10/21/15 Time: 14:37

Sample: 1980 2014

Periods included: 35

Cross-sections included: 7

Total panel (balanced) observations: 245

Variable Coefficient ~ Std. Error t-Statistic Prob.
LNGAZ 0.221553 0.031953 6.933619 0.0000
LNIDE 0.086779 0.017029 5.096044 0.0000
LNOIL 0.697600 0.031889 21.87602 0.0000
LNPIBTT -0.117711 0.017583 -6.694415 0.0000
C 1.042574 0.209082 4.986444 0.0000
R-squared 0.893384 Mean dependent var 4.665689
Adjusted R-squared 0.891607 S.D. dependent var 0.928428
S.E. of regression 0.305667 Akaike info criterion 0.487556
Sum squared resid 22.42376 Schwarz criterion 0.559010
Log likelihood -54.72563 Hannan-Quinn criter. 0.516331
F-statistic 502.7671 Durbin-Watson stat 0.313838

Prob(F-statistic) 0.000000

Source : Eviews 8

Gygial &dl Wl (iogdas Prob F-statistic) 0N (Sys Tsed) of giend Jgdsl e

253



izl e o519 OPEC Joub 0By peddl Jlme @ polall oot jlaiea¥l : pwalsd) fadll

Slpad) o IS LAY B Ty i Jolas Sl Jo R spusdl Lalas O

S Wad P o X i) ) s Ay Ay illy ¥ ald) pad) 3 R
ZWls Josdl Zly Ll e Y1 jlema ¥ (3 laesl) alizll Spadl OF (61 0.893 L Lolas
DS 2eST G Bl o %893 (3 s o s s ) mlly adall Sl

(@ Rl i pane (3 m ) 8D £20 Lede el oMlaal) 2l W

Ofy %2.21 5 05 S ST 36 sl @ el d1 5o %10 4 5 ) (3 slap V) OF o
Oy %06.97 5 05 S weST Gl Slad) 3 gl I g %10 5 Joid 21 & g,V
2 0SS b Sl 3 gl ) o3 %10 5 el oY1 L) (3 slaY)
deeST 30 Slas) 3 L)) U o5 %10 5 s all pUH sl U1 3 24l ST 5 %0.86

117 dﬁﬂ\

I dreal) o al) Al 3l s

LNEMISSCO2 = C(1)*LNPRGAZ + C(2)*LNIDE + C(3)*LNPROIL + C(4)*LNPIBT + C(5)

LNEMISSCO2 = 0.2215*LNPRGAZ + 0.08677*LNIDE + 0.69759*LNPROIL - 0.1177*LNPIBT +
1.04257
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Dependent Variable: LNEMISS

Method: Panel Least Squares

Date: 10/21/15 Time: 14:44

Sample: 1980 2014

Periods included: 35

Cross-sections included: 7

Total panel (balanced) observations: 245

Variable Coefficient Std. Error t-Statistic Prob.
LNGAZ 0.440696 0.027110 16.25568 0.0000
LNIDE 0.101195 0.011089 9.125513 0.0000
LNOIL -0.003577 0.053691 -0.066631 0.9469
LNPIBTT -0.013071 0.028245 -0.462774 0.6440
C 2.530329 0.250698 10.09314 0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.972032 Mean dependent var 4.665689
Adjusted R-squared 0.970837 S.D. dependent var 0.928428
S.E. of regression 0.158549 Akaike info criterion -0.801653
Sum squared resid 5.882207 Schwarz criterion -0.644454
Log likelihood 109.2025 Hannan-Quinn criter. -0.738349
F-statistic 813.2839 Durbin-Watson stat 0.330243
Prob(F-statistic) 0.000000

Source : Eviews 8
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Dependent Variable: LNEMISS

Method: Panel EGLS (Cross-section random effects)
Date: 10/21/15 Time: 14:45

Sample: 1980 2014

Periods included: 35

Cross-sections included: 7

Total panel (balanced) observations: 245

Swamy and Arora estimator of component variances

Variable Coefficient  Std. Error t-Statistic Prob.
LNGAZ 0.424153 0.026651 15.91532 0.0000
LNIDE 0.102945 0.011017 9.344490 0.0000
LNOIL 0.041507 0.052081 0.796961 0.4263
LNPIBTT -0.025020 0.027507  -0.909598 0.3639
C 2.468646 0.288294 8.562957 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.394900 0.8612
Idiosyncratic random 0.158549 0.1388
Weighted Statistics
R-squared 0.902119 Mean dependent var 0.315907
Adjusted R-squared 0.900487 S.D. dependent var 0.511072
S.E. of regression 0.161221 Sum squared resid 6.238138
F-statistic 552.9866 Durbin-Watson stat 0.343962
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.623412 Mean dependent var 4.665689
Sum squared resid 79.20485 Durbin-Watson stat 0.102464

Source : Eviews 8
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Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic Chi-Sq. d.f. Prob.
Cross-section random 12.159315 4 0.0162

Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.
LNGAZ 0.440696 0.424153 0.000025 0.0009
LNIDE 0.101195 0.102945 0.000002 0.1672
LNOIL -0.003577 0.041507 0.000170 0.0005

LNPIBTT -0.013071  -0.025020 0.000041 0.0625

Source : Eviews 8
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LNEMISSCO2 = C(1)*LNPRGAZ + C;2)*LNIDE + C/3)*LNPROIL + C/4)"LNPIBT+ C/5)
+ [CX=F]

LNEMISS = 0.4406"LNGAZ + 0.1011*"LNIDE — 0.0035*"LNOIL - 0.0130*"LNPIBTT +
2.5303 + [CX=F]
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Upstream Upstream Upstream Royal Upstream total
Upstream BP | ExxonMobil Total Dutch/Shell Chevron Upstream
1980 5018 6 974 0 4979 4273 21244
1981 6 700 9452 0 5911 5746 27 809
1982 6 738 9613 0 5487 5410 27 248
1983 5629 8 023 0 4 596 4 457 22 705
1984 5 840 8 859 1305 3732 5878 25614
1985 6 656 9167 1206 5021 4902 26 952
1986 4 382 5917 1529 2833 3130 17 791
1987 4 856 4 391 1272 2744 3044 16 307
1988 10 091 5198 1403 4040 6 096 26 828
1989 4677 5 458 567 4975 3870 19 547
1990 5592 6 273 1172 3736 4243 21016
1991 5760 7168 1338 4 475 4542 23283
1992 4519 6722 1260 4321 3997 20819
1993 4217 6 160 1337 3723 4 067 19 504
1994 4 285 5642 1037 3811 4 323 19 098
1995 5261 6 986 1294 4 477 4 651 22 669
1996 6433 8 863 1473 4 995 5400 27164
1997 7879 8 188 5079 5724 8 067 34 937
1998 6318 10082 6 108 6474 5811 34793
1999 4194 8428 5467 4137 7 290 29516
2000 6383 6933 5191 3801 6 251 28 559
2001 8 627 8 816 6 746 6 847 7129 38 165
2002 9 266 10 394 6 500 13 064 6 283 45 507
2003 9 658 11 988 5 996 8129 5675 41 446
2004 11412 11 715 7 696 8 699 6 321 45 843
2005 10 398 14 470 10091 10 858 8 389 54 206
2006 13 252 16 231 11 302 18 507 13 270 72 562
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2007 14 207 15724 12 172 19 217 15 900 77 220
2008 22 227 19 734 14 733 28947 18361 104 002
2009 14 896 20 704 13 746 20264 18296 87 906
2010 17 753 27 319 17 510 22323 18904 103 809
2011 25821 33091 28 762 20681 25872 134 227
2012 18 520 36 084 25 205 27930 30444 138 183
2013 19 115 38 231 29 744 34633 37858 159 581
Source : /http://www.opec.org/library
IDEZ.= C0+C] UPSZ.+ l]l' . CJ}AM.S‘ g_,.’.’ggj

ik e 35 ods Gllasy Gewte pf e e Ladl ghall Ol M aa b e

2013-1980 - 2l Al efy o)l £

Ml e bl 2 g 6p 5 bt a2 U

=Y Ol e a8y E3g s J‘“"T sl Jold 45y Ll oda ot « Gauss—Markov

U L)Y @sdims 15-19] sl

UPS IDE
UPS 1 0.982027062279633
IDE 0.982027062279633 1

Source : Eviews 8
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Dependent Variable: IDE
Method: Least Squares
Date: 11/13/15 Time: 15:07
Sample: 1980 2013

Included observations: 34

Variable Coefficient ~ Std. Error t-Statistic Prob.
UPS 4520365  0.153582 29.43297 0.0000
C -60772.07  9367.672 -6.487425 0.0000
R-squared 0.964377 Mean dependent var 154086.0
Adjusted R-squared 0.963264 S.D. dependent var 178599.2
S.E. of regression 34231.49 Akaike info criterion 23.77670
Sum squared resid 3.75E+10 Schwarz criterion 23.86649
Log likelihood -402.2039 Hannan-Quinn criter. 23.80732
F-statistic 866.2999 Durbin-Watson stat 1.395228
Prob(F-statistic) 0.000000

Source : Eviews 8
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LNEMISS = 0.4406’LNGAZ + 0.1011*LNIDE — 0.0035*LNOIL — 0.0130°LNPIBTT +
2.5303 + [CX=F]
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