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Abstract

The main aim of this study was to investigate the long run causality relationship among
three variables, namely, Fossil Fuel Consumption, Carbon Dioxide Emissions and
Economic Growth in Libya. In order to achieve the study objective, the Toda &
Yamamoto (1995) approach to Granger causality has been adopted.

The findings of the study have supported the existence of a unidirectional causal
relationship from Fossil Fuel consumption to GDP. In addition, a unidirectional causal
relationship from GDP to CO2 emissions has been found. Furthermore, the study results
have indicated that fossil fuel consumption and GDP jointly cause CO2 emissions. An
other unidirectional causal relationship from CO2 and Fossil Fuel consumption jointly
to GDP has been captured.

The study recommendations have concentrated around the issue of energy sources
diversification, with focus on renewable once.
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Mis 52 o 89d) bLad s ADF jlasl e PP jLas) 28 5 Ling (ADF Lt donsl e o)aS
LYl

:(1) ) apRe
:Standard unit root tests results cout oty dmldl susg jur Sl wil

e ADF PP KPSS

ENU -2.438417 -2.148311 0.245442

CO, -2.950727 -4.512112* 0.120952**
GDP -2.566769 -2.767337 0.0876052*
D(ENU) -9.542302* -11.84097* 0.0551835*
D(COy) -6.128721* -11.75935* 0.0760614*
D(GDP) -6.884145* -6.954272* 0.0995926*

* %%, %% significant at 1% , 5%, 10% level of significant respectively.
Model specification: intercept and trend.
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ADF Unit Root With jLesl plascinl ol ol susdl jua wlhlas) w8l 4] ede (2) o3, Joudd
IS lpas 3samg 5Las ¥l 3 A ) e Bl LS i) 2> iy U (Structural Brake test
oV G4 wie Oz ENU, GDP il OF ) ,LasY) W iy e Structural break points
B ] o o) 2 o Y s e 06 by (I(0) syl 3 s COp il Oy (I(1)

(2) ¢dy Jg-
ADF Unit Root with Structural Brake testilawls susg jur jlas mit

Juadiall K ADF-Statistic Break Date

10[ -9.920580** 2008
CO2 -6.238171* 1982
GDP -8.440426** 1987

* Significant at Level, (1% Significance Level)

** Significant at First Difference, (1% Significance Level)

k — Number of Lags.

Trend specification: trend and intercept.
Break specification: trend and intercept.
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o s G Gulal ads 3 (3) oy QW1 Jsd cruy cemdl adk autoregressive model VAR
A o Ldde bamadd el 15 U1 SC Ll e Lad sl3g (2 a m3secld I el s sae Of
Sl Wl 3 Ladls Joadl oo JLall 1 O] oy (rgadl 1 2l Ml on 50y cla) 37 OF )
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Vector

F 0l e eV tesl (3 ade slaxe¥) @ i (LU (3 More degrees of freedom ;5T 2~ <Lz
by Tsb residual s awl 3 Autocorrelation gl bLs) V1 aSien syry il 13 )
oo okl @ Y Al Y el as &5 ¢ Ly Autocorrelation LM test 1>y Caslias
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VAR Lag Order Selection Criteria

Lag

LogL

LR

FPE

AIC

SC

HQ

-687.3502

NA

4.76e+11

35.40257

35.53054

35.44849

-625.9755

110.1597

3.25e+10

32.71669

33.22856*

32.90034

-612.6233

21.91124*

2.63e+10*

32.49350*

33.38927

32.81490*

-604.2850

12.40054

2.78e+10

32.52744

33.80710

32.98657

:Multiple breakpoint test z3sedll 1S Skl jlas1 4.3

i L)l DAL dabed) oSl am e Ly Yagons 0L Y1 e 01 (3 bl Kbl o) 0SS
Non-normality  sulall xjsd) Ao &5 ag ¢ ptial) axoW) 3L Econometric robustness
Augmented VAR kbl g1l sl ams 2358 108 dny il 139 ((Karoglou,2010) problem
¢ i alSCall oda adlady ¢ andall xjd) Bl Al $L1 pny ikl AUSED) o 2350 s 3L MoOdel
cobatall b g wdi ) myled) & Dummy Variables iy i (e e jab dondlinl o5
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Bai & Perron (2003) Multiple breakpoint test jue gt :(4) o3y Jas!
Breaking variables: ENU CO2 C
Break test options: Trimming 0.15, Max. breaks 5

Schwarz criterion selected breaks: 4
LWZ criterion selected breaks: 1

Sum of Schwarz*  LWZ*
Breaks  # of Coefs. Sq. Resids.  Log-L Criterion  Criterion
0 3 1.40E+08 -374.9386 15.28332 15.43086
7 73826432 -361.5661 15.00250 15.35617
11 47706064 -352.3963 14.92181 15.49476
15 34710886 -345.7182 14.95978 @ 15.76879
19 22974792 -337.0524 1490309 15.97036
5 23 22648186 -336.7518 15.24474 16.60098
* Minimum information criterion values displayed with shading
Estimated break dates:
: 1984
: 1980, 1995
: 1980, 1995, 2007

. 1977, 1986, 2001, 2007
1977, 1986, 1994, 2001, 2007

Estimation Augmented VAR  iwsldll LU} Sylasy jplalt 311 yludy! e mheb Ul 4.4

:model and econometric robustness tests
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Inverse Roots of AR Characteristic Polynomial

:Normality test )l aysdl slest .4.4.2

A Lyl Olpad) plisial W as gl Al e andal) ) 239adl Anl Bledl Al oLl (se ey
el B LY slas) dad Of (5) o5 QW Joadt I e e o)1 Jarque-Bera e s sl &

el gl Jarque-Bera jlat mils 1(5) o) Jgud
VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal

Component Jarque-Bera Df Prob.

1 0.026554 0.9868
2 0.912344 0.6337
3 4.088478 0.1295
Joint 5.027376 0.5403

525 0.1295 o L e 6 U 341 Jlaas V1 a 08 ellsy cigins pé <ilS" 3y 5,027376 siad L
OF e 1y e Oladll giall Sl |57 e paall (28 J08 23K g U1 Y1 %10 o ST

:Autocorrelation LM test 3l bls¥1 jle . 4.4.3

VAR Residual Serial Las plasecn) @ ais gl LLs VI alSlon o m3sadl sds e aSTWU
ale Y Z3sadl s Of claf 3b (6) o) JW) J9id! I3 e amtls (o5 U1 (Correlation LM Test
Jsd s U Y5 e ST el ) el <OlS7 05 P-Value aad O 3y calSal) odas
el BLaY Al e 3sadl 1A Bl s S0Les piay DU el 58




Gb}w.u eIty Ly s s :(6) o) Jgudt
VAR Residual Serial Correlation LM Tests

Null hypothesis: No serial correlation at lag h

Lag LRE*stat df Prob. Rao F-stat df Prob.

1 1502125 9  0.0904 1.810893 (9,46.4)  0.0916
2 4026898 9 | 0.9096 0.433296 @ (9,46.4)  0.9101

:White Heteroskedasticity test caldl W\ ads jla 4.4.4

VAR residual Lz sl ¢ i Heteroskedasticity cpldl 4 pae dlSan o 3sadl b a asT
ASall oda e 3l Y 350l OF (7) o3y QW 9l (3 Bmo bl ails o s U1 (Heteroskedasticity test

Jsd oz Wby chgime 18 BT gm0 03 10 oo ST cilS” LV s by P-Value e 0¥ el

) il pe lSCie e 3gedl b Blsd) Al 0les pimy oW el 28

T3l el E pds st it 1(T) @8 g
VAR Residual Heteroskedasticity Test (Levels and Squares)

Joint test
Chi-sq | Df | Prob.

142.7441 \ 138 \ 0.3736

:causality testing results Cowd! < paee (g demend! B L) il 1.1
13 ez i) Toda & Yamamoto (1995) el 5l caw U1 (8) o3y JWI Jodl IV e

Aty ol Z (3 sa b adysh d o 150 (g9 a Y1 3550 DNl Joak L2l ENU jordll Logy Y
Of et gsbas¥l sall |2dl GDP (L) &1 sl ae Unidirectional causal relationship
GDP @)l Mgl oy Y (s3LaV) godls (ENU causes GDP (sslasV¥) ol o @)l 25z
Modified Wald test Lzt ioldl P-Value aed IS 0 U5 azs «does not cause ENU

BMe (3 dadl ods ey o Toda & Yamamoto (1995) dongre o Guend! Lt (3 pisid)
s Y ENU 0L oWl gl 2,5 235 11y <0.05 e 3T 29 0.0224 o)is Le GDP s ENU
P-Value aus Ll (965 yins Ssims dis I3y GDP s ENU 00U oW il 5,480 Ji55y (GDP
2 paall (o5 L iy <0.05 o 5ST 29 <0.1944 e Lo il 133 ENU o GDP @3y 20U
358 Ld 3 @3LasV) sad) OF Lo ol 0dn Loty (05 Lgins Syims s U39 ENU s ¥ GDP 0L
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Toda & Yamamoto (1995) ot pad! ssums dd) sl gt 1(8) o8y Jauid)
VAR Granger Causality/Block Exogeneity Wald Tests

Dependent variable: GDP

Excluded Chi-sq

ENU

7.600475

COo2

1.578265

All

11.22334

Dependent variable: ENU

Excluded

Chi-sq

GDP

3.275321

COo2

2.935875

All

5.679334

Dependent variable: CO2

Excluded

Chi-sq

Prob.

GDP

9.633300

0.0081

ENU

4.023408

0.1338

All

13.87929

0.0077

al2Y (3 P-Value aes s o ¢ e Sty dh @3e b COyp 9 ENU (spiee g, ¥ (16
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