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Considering the short- and long run relationship between
the variables of employment, coal consumption, capital
and economic growth in lIran

Mehdi Behname
Assistant  Professor of Ferdowsi
University of Mashhad

Abstract

Nevertheless, the extraction and consumption of coal aren’t comfortable as well as
oil and gas but according to increasing oil and gas prices we can do a study for the
ability of substitution of oil, gas and coal.

This paper investigates the causal relationship between coal consumption, GDP,
capital information and unemployment in Iran for the period 1350 -1386. We apply
KPSS unit root test for surveying of stationarity of the variables. This test shows the
variables are stationary at the first difference. Since, the variables are 1(1) we apply
Johanson (1988) co-integration test for studying of long run relationship between the
variables.

CUMUSUM and CUMUSUMSQ tests show that the variables are state. The
Granger causality test shows a bi-directional causality between capital information
and GDP, it means economic growth and capital information strengthens each other
in long and short run. Capital increasing lead to unemployment augmentation. On
the other hand, coal consumption isnt cause of economic growth; but the inverse is
true.

Keywords: Coal consumption; Economic growth; Capital; Employment

JEL: COl Q42

dodo .1

T sl 4 A 5 e Jol 58 511 5 e s ¢ (SCudIS 58 5 (SeadIST 55 15 )
sy sladie 53 1t s ol o 4 8 L5 53 1505 2 S 4 555 ite e a5
el ok e 5 )ly A5 e ale &K Olse 4 (53
ol 2509 LB e gme g (S5 e Oab Dledts 9 VIS i 5 b (IS 55k
JLe 5 58 (ks Ol 5 on 85 51 pr SlaJil Sy oo Sl 4y it A 5 5 s ogn ol
gwdjj_nc;ﬁwp&_wdu;‘@ywg;,“ﬂ;t,Ju,;. sp el K
il 86 W5 o S 15 0T & b o (slaS s i a1 L ST 5 o0



147 L) o puiso ool aS g owaidy galaly (w )y

o&l;l.ﬁolfjﬁj)bli}&h]’g}:)Mb@i&@@))&wd&jdﬂ}go|ﬁ|)b
S5y ml b e Sy S8 S5l 9 s war 5 L Jal ol O e L a0 o
4 a5 Lol sl anils S S i e JUzd) 5 W5 0 il 5 e mlis ol b )
Ju;gﬁm@;)g‘;ugwum&,su,dﬁrﬂ,ﬁ@djﬂéu&udww
LS K sl ol gl w ol cpl ekl gladin) Sl 4 golasl Ay 5 K
J:ib_;m._pt{d,u_ﬁiuﬂgﬂm;w@bjbuwﬁ);uypuﬁggyj\.xsg
e LT3 55 ST Gl . das o LIl 1y S slols g li8 awle il 5 ols arls
i ol STyl 51 s ol b das o il 58l 1y Jlzal Lo T s 5 esls iul5al 1,

.@uuw,ﬁwwu)uwdj;l@&og&@gi;ﬂjuﬂg,}»@
cbf}w|b4&b6ﬂw¢>‘}wuﬂjsdbm‘)oi&ah d‘j|)34"65f|r€" J.Al> U‘."|
S Ll b B3l 55 ames o5 Bl aa 53 1) (SKe oK I 4 03,557 535
el a3y s ety

,g._“u),:s,wglz;@ﬂéjjg\v_@,c;ﬁgiﬁ&@dwsug,a\r;)&c
5 maz oo (i 3Laatl Slallan 1 (oS sl sl il LS 1 o 5y il oo
&‘o);w)jbdbw‘u\.&))&wdb)er&ﬁi.:lﬁdstk{b

Jools 5 sl 5 (g 108 wle o (K I3 o pme 5 i S5 Il 53 &S 5 sb0len
W 8 55 1) el bl Je 5383 5 ey g e Sl Bl e oa U
355 s slas s e sl (S s i 1 dm o LS 2
G (Sl . 2

V.»_M.EJCM:}:QQ\}JGAI)&MJ&)'erjﬁ)@b@j)so&rlqdloﬁﬁﬁ
L.f)w|)>¢?ga‘ﬁ>d'c6>)l>g;aﬁw&‘b&&#}@)&@&ﬁJ;
O e e gadal) (A5 Sliies olal Ll el oaT |13 53 OT gl o8 ok plal



(@il axwgi g 213) o Joy SLasl 148

el 0z andlloe s O 1 5 (o5l iy S J

Ly 56K I3 O pmn oy ) Olyie U —ias3 3« Wolde- Rufael (2009)
S et 355 it 8l Ly i GDP' 5 6K J5 O e ke ) (5L
(sl s 558 0n Griond 53 Sl 03,5 gy VAR? 35, 42005 5 1965 Sl (slao, 53
O35 ok 5 ilous anlllan 130053 5 by (s3Lamdl Ay 5 &Kow J5 5 e IS (53,5
53 @bl ) g Ko JIE5 e 51 48,b 6 Ll salaly 67 pelel 5 155 e
B oo oS e S 5 o o3 Alaly ) 45T Sl 5l 03 gad atalie 5 5 s
Sy iia 53 ol e b 55 e gabaly 6§ Il I 6T 5 op sl BT s s
AN A Gla b ) S JEj B pan 288 osre S 5 e 0l a2l
2l gslasl iy gl

ddy 5 6K JLe ) O me 65K 5 gl Ol gie b slddlie 45 ¢ Jinke, et al.(2009)
O3 e L5y 5 (85 -1 Dglite S 5 Carw g Jl 5 g aliana 5 (sla)y 4S8 w5 (ool
adaly o5 LT ad p Ules 7 ) dmn g 5o 5 albiann g glay 528 53 1) S5t g
03T 05 s S8 4l 558 e i 53 Bl on (3Ll iy 5 &K JE§ O3 e o e
Sl 52S 53 ealal diy 5 K JLe e o el Sl g i 8 e
ey Lioalodd w2000 5 1980 (cojss ol o s > 55 5 b 5
b gad o> 5 8hS At 53 ol e splie Cude alal ) codeT s

1 I3 O e 5 ool Aa gL L i, 5> Apergis and Payne(2009)
5 5gb I o 5L skl 15 5 8 ki s L6 s b s 5L onlaslasl I gualpi
Soadcly el &S & Aoy pn a5l 4, 1980-2006 6555 b 53° o B slaesls s,

i AL ol e (63 5 g0 5 4L (69, (K o) U3 pume ¢ > GDP

1- Product Gross Domestic
2- Vector Autoregressive
3- Toda and Yamamoto

4- Granger causality test

5- Panel



149 Uil gl piso el g coeaidy (galaly oy

i~ GDP 1y oo ls e 51 6SS LIS (65,5 5 ayle pur ooty 53 aS 1 Lus s 5
o sy G g 5 e 31 0T e sl me 16 S U5 O3 e 115
das g OLES |y e3lasl iy 5 (651 O3 e 4 b 93

1w JLe5 O e 5 ool Aa gL Ly i, 5> Apergis and Payne(2009)
Slesess 53 laysiS ol 534S Aias e 0L COECD! (slay 528" (sl bl 51 sbal ps
ol alo o (63 9 50 (6Kt B3 2 o ¢ i GDP o Stakils sl 5 1980-2005
&S o shb lesls (515 (sl promeds Jia 5,13 3525 L8 (65,00 5 (i Al
DL |y Sdadily 5 Sodaoli 557 3 c(glamdl iy 5 K JE5 O3 pze o e 4 b 55 alal
-*“"s‘

55 (GDP 5 &8 JIe 5 s e e alaf 9 pb b i 5 ¢ Jinkee, et al(2007)
=5 3 OECD (sla 558" oy Sde oy 53 5Lis €OECD - 5 OECD sla ;328" g
aoms Lilos S oy 2005 61980 sladle gl 5 Slej (g m Wesls 03 5 54 L1, OECD
2353503 3555 K JLe5 O ame s GDP 1 b S ey (15 5 o )3 oS
GDP 5 oK Joj 5 e 2 ol daly g5 SR 3T 5 oyme S Obsin sla 5287
P WU NP PO SPRE. OIS P B SR VN G A I S PN Sty D WU,
I 1 el a6 I o ae 2alS oS | cdins aals)

o3l iy 5 Ko JE O e o e ddal ) Ol e Cow ldlie 5 ¢ Y00(2006)
L1y (sabasdl sy 5 &S L o pan o Sasli S 5 oy e alaly (g 057 3
W)ﬁd}}°;,>2002u1968@ujo)pdlﬁwcmJ.ujdzu)'dudﬂu:,,
u,j&wdu;gﬁmwu,»ﬁq;@b@5m;@ou@u.@|o>;
©3lasl Ly et 31 6K JEo§ 5 ume 53 il 3l esy g0 ol 535,05 350 5 (3Ll
s o il 1 Ko Jej o e (g3lasl w5 (il S b 3l g syl

s 3 eslial Uy 5 (5 i S oo o s 4 G L (sldlie 55 Arman and Zare(2009)

1- Organisation for European Economic Co-operation



(@il axwgi g 213) o Joy SLasl 150

(6oL ( SU) Ciliien o idn 53 (65,51 O3 e o 6 S oo dal) §galel 5 15
5550 1346-85 cladlu b1, Ol o 53 goleasl diy 5 (650sS 5 & 5 Jom (Cmio
i 33 S5 O e S b G e daly S5 48T dins oo O g Llesls 15 g
))Q}J)‘JJ}#}&JL&J&M}QM}J.a}uiér.gjséjj\;}fmjéJl?rﬁju_iiu
I 3 gy e 93 opl e oo gabal 5 (65558 5 Lo 23

5 sLres sl 5 me ey e daly id>s > Abrishami and Mostafai(2001)
U"‘}—’J—:,l"-;'d‘ﬁ‘)lf“\‘—“{,ﬁ"\—’|°-’J—{6"')j1378t:1338 L;o))QL;‘ﬁG;&GDPl}
Ul S oslinal (453l paas) ST Jodll oSe w5 5 sl 42 s ) oKaws oLy
ob.a.lh4.3‘)@j})ﬁﬂ)}w‘u&&éuob)}‘};bfmjzQJ}JNJMJGAQL&J@L’S
WOl dal

AL A5 5 Jlaal (6550 O mae Jo galail, (1386) 0, Ken 5 obT o s
e (O 3a)T 5l eslizal bodilos Sy 5 010 551384 1 1350 sladle g1y =15
5 M1 Al b 5 4 (6551 e 1 b oSG e daly 6 oS 558 0 S uila

3355 9 51 e 5 S LRIl ] 54 Jldd

e (G 3
q_x—,'u%.:&,,,gwtﬂu)cbdﬁfgm;%W,Lguaiimy@@u;yu)
C‘ﬁ)‘db@‘“)ﬁ&})@ﬁﬂb%@&ﬁ@‘Ca«‘o.}yb}: b)}ﬂdbl«dﬁé‘
a0 o5l (SIS 5 A 5wl (ghize a5l 5 5 (S5 Ol 53 bl 0, S 5

Paser Ol 25 e
Q=F(A LK) (1)
ol o K 5 )8 s 0L o535 A W5 QoT ya oS
ol a2 W5 5L 5 (S8 ane 5s SIS 5 llslal  JS 5k «

1- Product Gross Domestic



151 L) o puiso ool aS g owaidy galaly (w )y

G553 5SS LT S o iy 1309 5 5sb ay Sl ey 487 S o 55 5 Ll SC 111,
Gy Lge ¢ opble 3 Cal oS 213 (dls o sleamsl & 53 o s BB 2ils 6,530,
.;ﬁwgwlduﬁo,y@g@ul

Jole ol il (655 gms ¢ ol 457 en (550 Oled LSS 55 Jula 53 03 5o o 4o
JLej asle Sladl L (6551l 0l SIS g5 5Ll 555 S (g5 AW Ol 4 pgo
a e Slplem 53 om 8355 o0 e 3505 (slabaul s 03Lg5 & Ol 4y 3 By s (K
[(Shahid Alam, p.6) 355 o 4 8 55 55 6551 Jidw y3 o350 i3l Olgie

a8 55 a5 esle K Olse 4 55 65 ecsalal by e 53 e S S s
S G S g5 S a5 rses pB 015 r cata) ) 5o el 0
Q,..Q,)=F (A X, ... X, ,E, .. Ep) ®)

tCakites glrokilin | Q; &S

wle 5,8 WSl (At slaesly X

¢ Soslaze sbaesly  Ey

bl Jalse JST 65 0 pat i Ll 2 S35 Cands T A

OLS 853 i il gy g oLl A 5 (6551 3 e o by I 5 5o
St A5 5 s e O O el 50 st e 8 S5 P55 e

L;jj_;l&:_m?)ljjquﬂo,\_ﬁ.x_;p,;.@>0, @>O, Z—g>04_:~%_ﬁ

oL oK
B 3o e e 5 ST Jole 93 51 i Jlestel Col Cad 5o 581 O Bl e
|y e parass (5,51 Cnd Sl Ll pl 53l oo B A5 55 e 5 1S g
b (S5 585 Glacs i dil5 oo Sl gl Olsie 4 anadnte S (55,5 dj 00 o 2
&35S Sl &L 3 st e bl us) B el 1 3,8 S a oo,
o 5S 53 das oo il (ealaml Wiy g odd (651 5 LIS (e w (5h90 4 Sl B Esly
il (6l (BLST OLe) O diilygn b JoSta 5575 arle e L 651 el 5 b > oo
35 5 g g

o2 balem 55 Q= f(G(K,E),L) « &> slizel Brandt and Wood (1990)



(@il axwgi g 213) o Joy SLasl 152

e 1L o 1S g5 0 58S 5 ) g 5 S e M5 156 5 s S
a3 o 13 L o ale e olg M G gl 5 R3S 05 (55

osu-_wu_,;t;jj_n@ujquﬂ,)l_fwﬁ;,_gop&_o@); Lsy 0 @ls g5 ol
il YIS 6K 1) grio e (6551 5 iy ate) 53 (olamdl Slalllas I lm 5 gl e
w o A 5sb 4 Js.(Brown and Field, 1979) &8 o k5 55 ad g dnl b 55 6550 @l
SodeolS 58 53 5 il Ol an by e Ll 53 (651 5 e s 45T iy e S
dib el oS Lal e (allsl il 48 Cal s 5 diS o fos oS Ol sis 4
.(Brown and Field, 1979)

adaly 0135 oo iy 5 (6551 SIS (658 5 wle o dbaly 2 S 3 6l Dy 2w
A1 55 G5 A1 O e 5 ool Wiy o Cude dlaly 3 S 1y e slex cpl e
o> liien glaames ailate 0T 552 gn oyl a9 L ailaie a5 5 0uld anlllas n 5287
S 4 0l e 1y ool iy 5 (K J5) (65,51 O3 e o ke sl ol 05
JBj5 O e &8 iS00 Ol Laied b ol 6y Glaansd 1l 3 s el 25Li2e (G40 3
2 le 55U (55,5 6l JoSe &S Dl a5 3505 g3l )y ot 1SS oS
Wiy 53 il S e S 5 o pme 3 2l 318K S, 00 54 5 L)
e oS (555 i B a3 350 0 A 4 b nl L (53l
Sl Jool laans b cpgs . dins oo OB 5ol eolaml wsy (las e 2alS Kew JE
Bl 18 S JLe ) O e 4 i Sl b oS e o SN S o 55 65
O 65,5 L ol b cins ol 53l (g3l ) 1 e &K S5 5 s
Al ails (oalasl by odkialS 31K ol Ko 5 0lkd e 68w JE ) U3 uze ialS
w1y 3Ll Ay 5 K I O e s Jlite adaily 5555 5 (slaas b cppm
Wiy 5 K JLe ) O yme s 4 ,b 53 e 3 gy b5 5, 505k e 5o e
95 adaly ealaml Wiy 5 (6551 o e 45T LS 0 Ol g ans 5 ol Lilods LI (ool
4SS o Ll 0 (5 b epsler il o oS (l (S 5 ils 6 b
Oo pman 53 ialST (6l sl (alasl Aby o i Lud ik &K JLE Oo

sl dal g ealaml by o 6,5 65 - sla glauln o b di.._wdl_p)



153 Uil gl piso el g coeaidy (galaly oy

. (Apergis and Payne, 2009 : p. 1354)
Sl s BLST (bl i gl oS o S Jole eSSl a5 L

Dshsn g o LS e ke

991,97 2 9 oo 9 4 525 4

335 (g 1 e graz o 5 ()1l S Bl b s 8 ke 05057 1 S

a9 Sddyy 03T . 1-4
ol i S 358 o 03lizal T KPSS (1992) 0 a3T 51 s ke doml g 42y 5 gy 81
bl bl s KPSS 050 5T Jho 4 b il o S3lina PP 35 s (6la 55T b 05037
S e 03T .2-4
@_54_{!).?&:;;6‘”@1.>)l..\£l:,.~l§j>.r_ijf¢..».l.pj| ..\..&L.JC.>V.A}§J| L;Lmﬁjaﬁjf\
Al 51,5 s i o (Do) razren oy ST S5 63,5 5 52 5 atily ala La e
15 b g0 o3lizl 5 S8 4 VECM? Gl (5 26 § Cole
p p P
AY, = 540 +Z ﬂ411’AY1—1’ +Z ﬂ42iCC1—i + Z 1343,'A
i=1 i=1 i=1
p
+ Z ﬂ44iAKz—i + ﬂ45ECTz-1 +éy
i=1 (3)

P 2 2
ACC, = By + Z B ACC,_, + Z p32iAYH‘+Z B,
i=1 P P

p
+ Z B Ak, + B ECT, | + &,

@

1- Kwiatkowski, Phillips, Schmidt and Shin
2- Vector Error Correction Model



(il dnwgi g S218) o Jog Sl 154

p p P
AL = ﬂzo +Z 1621 AL, , +Z :BzzACCH +Z ﬂz3A
i=1 i=1 =1

p
+ Z ﬁ24Yt—i + ﬂZSECTt—l T &y (5)
i=1

p P P
AK; :ﬂIO +Z ﬂlliKt—i +z ﬂIZiLt—i +Z ﬁ13iCCt—i
i=1 i=l i=1

p
+Z,B14,YH +BECT,, +¢, 6
im1 6

k=0 sloe i g 351 «Cai X g 8 e 7 X Sske 05037 s
oS o oLzl
JLe; s pae GDP oy e dlaly oy clin ol G151 31 ke s i€ oS 5 sbOles
Sl ysbhte ol (gl . dib e 1350-1386 sladlu gl 0l 55 Jlasl 5 wle S5 (oK
) s Lalsb a5 (L) L8 g0 51w 5 (CC) Ko Joj o s o) (5 m (Slaosls
osliul Jus Cpass gl (K )1376 Ul slacoad o Lallsb ol wle 1S5 5 (Y

a

...Ulouqu:)UJm)JlSSO-138663L:)'Lgo)5.>6|}3r:..ul§3 g bs i oled o 5d
JLe5 O e (6l 0655 0 ST el LS5 5 (s sl il 5 6l ol e
sl www. Conference —board.orges b JIS™ (g5, sl 5 6551 (sasli 51 5 G

by o sh (s p b e (Bl b o3 O B 5l 0 1 s 2 51 S
L 1 bl oo UL pebans 55 s 51 5 o5 L YL e Sler oo 0T (1) gt 55 oLl
$lST KPSS 0 yaTay a5 L Lol b oal i O3 G 85 s gabams 53 0o 5
bl o Ble sy 3 e 31 0,0 b o 5 I 31 0 s b b (55 Joolis DL S5 L L e
St Il o ol 53 s e 0 S5 1 (Ul okt ) 2 U5 oo 5 Ls i)
2l i o 1y I O g 5

wls 5 g g (65l L S O ) 5587 6 ) 5e (gl it L) 53 Sl (S



155 Uil gl piso el g coeaidy (galaly oy

S O g3 Tl 53 O 90T (gl b Sl *,)a;yuﬁmduwdﬁcﬂﬁml;u.ug
. W 2 - & . 1 - o 04 -

0L CUSUMSQ? Sl o 4l o ol 5 CUMUSUM! sl mar Jool (5L
LL.EJ)JL{)J&)J.;L}L}Jf‘.mlidﬂ)‘u\ili‘ﬂ‘)JoMJ)}TJ{dUJ&:bE5“36/:
on) 3 g5 gn otalie 5 ol g0 53 55 S 5 sb0ken tal o sl Gk SN L ,S 18

RS A

b 53 KPSS 03T :(1) Jgue

o 31 o3 | i | N9y 9Tawm 3l (o0 | domd
»
cc 0/5701 Ll 0/0954 e
0/5218 Ll 0/1669 (HIH
L 0/71321 Ll 0/1901 (HIH
0/4522 Ll 0/1704 (HIH

Gl (Slaasl e

J9l 4 30 ol 33 KPSS 0g03T:(2) Jaur

250 el e b | domi | Nigyglam il o e | dmd
D(CC) 0/981 e 0/887 e
D(Y) 0/2008 e 01277 e
D(L) 0/6294 * 0/948 e
D) 0/1670 e 0/1135 e

il o Ul Y] pelans ,5*

Gl (slaasl e

SAICY L jlas G b SIVAR (6581 )3 aingy 485 Jsb ool p3Y mamoa 05057 31 I3
iy J b sl MICIOfit 531 0,5 Lo e slne,LaT 554 o a SBC

1- Cumulative Sum

2- Cumulative Sum of Squares
3- Akaike information criterion
4- Schwarz Bayesian criterion



(@il axwgi g 213) o Joy SLasl

156

w@wﬁ4|)wwj)@jbﬁ@|oﬁwwpzl,,5

1.4

B ———
5 10 15 20 25 30 35
l— CUSUM of Squares --—-- 5% Significance‘
il yo 43 oo folbs 1(1) Hl0ges
G sl 4L
20
15 T
10- /////
0
5] .
-10] \\\\“\—»\\\\
-15- \\\\“‘*«\\\\\
-20-L ‘ ‘ — ‘ ‘ ‘
5 10 15 20 25 30 35
[—cusum - 5% Significance |

G aoer ol (2) 515908
G (glaanll o



157 Uil gl piso el g coeaidy (galaly oy

0> iin ol BN Sy 63,0055 5 ba ke o iy oy LBl Ule pebann )3 Lo e S

a5 L il andls 5 o g e dil alasly by s 4S50 Jlaz| sl Ul ol a5 6 Jolss
G b 31 LT e iy alasly Ol 5 o il oo Bl U gl a5 o ol 53 e d 2 4l
2 VU el o il 25 & rez et S0 ST g eila gy rer e 0T

(A8 gn L35 05 5 slon 31 2,0 L 0305T) ol e (4) It

Cpilngs (xo e S903T:(3) Jgua

* 039 slud plus u,.n)T *x S g,.n)T
S 4o 4o ©oskT Sl S B ©osbT Slade
ke O3l Sl o Oga3T Sl
r=0 r=1 54/9229 27/584 r>1 112/497 47/856
r<i 33/7009 21/131 r>2 57/574 29/797
r=2
r<?2 f_3 23/8185 14/264 r>3 23/873 15/494
r<3 r=4 0/0551 3/841 r>4 0/0551 3/841

G slaedly [ae
* Maximum value test statistic
** Trace test statistic

CaS 48 55 e D pdy mezr e I3 5T 3y i b p (85 05T ol el 5o
Jdsdr asarg b ol plo dil a8 puils g Lo g odd &1yl S pu ldia 5l ab g e 0 )lT
&HWV_A)DJ_EMA_{J}JGAoML&Aokjﬁbuﬂ;f|4>j;|o)uT}Jﬁwu\j}
3y 549 s e
S sl g S Cale AL bl | b gla e I s S 5 S B
455 o ECMY Ul 1 asl bl (Bl sl e 51 ot oS 5 oS ST 5 635,00

1- Error Correction Model




(@il axwgi g 213) o Joy SLasl 158

&b.’.ﬂ}oaﬁ)bu.’m%..i‘féoﬁ¢¢M\J}\J\3JEL§,:B>JJ‘)bﬂb)yﬂbﬂ&.})b:ﬁj
@olasl iy Sl 33l Eel 6K JE 5 o pan & s o Ol 5 dlslas . dits (5555
.5‘5.&6/:

Y=-129/89 -10/22t+35/65CC +0/0118L +2/66K
(-14/2) (21/27) (13/64) (46/84)

Al ot ol 2, Js1s slus

Olsie 25 8 358 oo 030wl VECM Juke 31 s e o Soke il dlaly 3935 bl
Lo e ol G b 53 L 46,b 0 Ede b il e o 5 1(1) Lo ST 48 S 0
AL il > e g

a3 S 5 0ds s p SN Gl ite ez s 53 ot s IS meor o2 05057 3
D331 OT Sl dm 5 padss (Jgame Sl o Pl B9y 40 Joho AL DL s ke e
OT 31 Jeolo 3 55 o0 035 (Sladiloy $1.5,8 o plonit S (slasbilony (555 5 s 42
2 O B 5830 0T 53 il 3801 (ol ki 0 o (55 0 45 0 S mer D5 S
3,5 35512 LECM Ut e (6 S 015 on ¢l iy ol sl ke il 55 0k 35T

oo o (5 P 7 e 9031 1(4) Jour

4udlg gk Yy A|lL A|K A |Acc
oo ol S
AY 0/631 10/33* 8/895
LA 9/397* 9/288* 6/073
AK 15/929* | 10/897* 13/128*
AcC 11/861* 8/389 18/138*
e L
i -0/631 0/393* 2/600
ETC/ YA
LA ETC/ 0/028* 0/014* 9/760
KA ETC/ -4/0003* 3/291 -1/350
cc A ETC/ -3/166* 2/601 -1/625*

Al N> (gme D o 3 ol ¥

G sla L] e



159 Uil gl piso el g coeaidy (galaly oy

3355 sobasl by nl 5l el e ol ST 55 wle ke (4) s 55 Ul o o
W s 5 paan g o 53 L5 izl St 1 (63Laml by 5 4o 033 o 3
LE.&QJ._Aol_?;ﬁr)\@.?p):u)}e.u}&dnAiujwuiilj‘él@lgdsl.aélHL&)jdl:’c.&I
35 ol o Sk i 3 S JE (sl g0 S L 3 ey (3Ll Ay 5 e
IS o ST e

g ey Dty Cde e s Do ob ST e alaly ol (B) s Ll
Ly ale o JSCa5 5l e b g3 e abaly 6K b g o bl Jgd 58S boles
ol Js il e 5L s CC e (oalaamil diy ¢ 3 b o5k o odaline WS 5 (ool
b el 3 p L sCCaY jla b oS gabaly o sn tuiil o golasdl iy e 5o
).>Ql}_?b_nd.i_‘...u)l.l.id;l.a;élM)ﬁdjl)lfdjﬁ.}j&wd&j@wcwol:;)s
Al 3l RelS (ealaml i, aSKul Ogdy eols S2alS 1 oKaw JIo ) o pan Soa ol 58
L;.)L,a:é‘.xfu)ujjéﬁl{dn)b.;ﬁdbt&?ﬁ‘ﬁ)jgbﬁm&xéjbjzd\k{brhjl{g).u
6T K e 3 mme 5 ke il 53 old et 45 jshiles.dil WLy CC Cle
S b e 3l iy K Jo ) U5 uze alS LI oslamsl s
S5 Ao 9 SNy g0 D

Ly s Jbesl (K JLo O pame ctolo o LS5 g oo poiie alaly callin ol 53
2 O 2l sa5T plasl 51 i s O 1 5o 1350 -1368 sladls sl (g3lassl
e 1 La e ey Sty daly 35 4 a5 b crar b 5 (6l L S s ke
...\isjfo.sLtM|VECM L;l:.'.nﬁkgﬁdjf

b S daly Doke ol ST )3 a5 e ik 3 dg S ol ] Guiond 4B 5 i
L a5 K JLoj U0 mmme ol 31 i 60l )3 6w L3 O e 40 (3Ll s
25 1 1an (ST (131 Sl e oS 050 a5 01l 55 (s3Lasl iy 31 Cor o
Tt U s ey 555 ST 0ol (65 51 dile o B Lo 5L A1 31 ol gy g 23557
JLej o e 5105 gme o358 5olo shile ¢Kiw JIEj 5 548 oslinul gl 5 PN
LT 0lsl 53,008 5 i 5 58 s 51 (550 gl b bl & s (oolail sy S



(@il axwgi g 213) o Joy SLasl 160

Ll 0l okl il a5 Ko J S5 e cnl 3525 b oS LBl 0 Oyl b )

(solassl Ay 5 sl JSC5 adaly 4t 5 codaT Sy Godod 1 oS (6 505 4
b SRSy (olamdl iy 5 aple o JSCT e iy 53 4 5 Sa ol S 55 4 m S Sl o0
Sl b cils Sl 015 g e Sl 15 T o b b g5 e &S5 5 ST e o oS
S s e S B sl 35 A pl 5 bl el 55 bl s e
3 e o S oty 4 015 o (S 3 5 or TS 1 o e e e S 15
Al gl B e D Ay 5 Da 0B S o dlaly pln s g Olal e L

References:

[1] Abrishami, Hamid and Mostafai, Azar (2001), The study of the relationship
between economic growth and oil product consumption in Iran, The
journal of Knowledge and development, No 14, PP.11-45. (In Persian)

[2] Alam, Shahid., (2006), "Economic growth with energy"”, Working  Paper,
Northeastern University

[3] Apergies N., and Payne J.E., (2009), "The causal dynamics between coal
consumption and growth: Evidence from emerging market economics”,
Applied Energy. 87, pp. 1-6.

[4] Apergis N., and Payne J.E., (2009), "Coal consumption and economic
growth: Evidence from a panel of OECD countries”, Energy Policy: 38,
pp. 1353-1359.

[5] Arman,A and Zare, R. (2009). The study of Granger causality relationship
between energy consumption and economic growth in Iran, Iranian
Journal of Economic Research, No 24, pp.117-143. (In Persian)

[6] Asafu-Adjave, J., (2000), “The relationship between energy consumption

[7] energy price and economic growth: time series evidence from Asian
developing countries”, Energy Economics, 22, p. 615-625.

[8] Behname, Mehdi., (2011), Studying the Relationship between Coal
Consumption and Economic Growth in the Greater Middle East,
Journal of Emerging Markets: Regional Perspective eJournal.

[9] Behname, Mehdi, (2011), The study of short- and long run relationship
between coal consumption and economic growth in Iran, The Quarterly
of Yas Strategy, No25(In Persian)

[10] Bowden N., Payne JE., (2009), "The causal relationship between U.S
energy consumption and real out put: a disaggregated analysis, Journal
Policy Model: 31, pp. 180-8.

[11] BP. Statistical Review of World Energy., (2008), Ava: label at
http://www.bp.com,2008.

[12] Brown, M.T., Field, R., (1970) “Embodied energy analysis and emery
analysis: a comparative view”, Ecological Economics, 19, p. 219-236.



161 Uil gl piso el g coeaidy (galaly oy

[13] Chontanawa J., Hunt LC., Pierse R., (2008), "Does energy consumption
cause economic growth?: evidence from a systematic study of over 100
countries , Journal Policy Model: 30, pp. 209-20.

[14] Engle, R.F., Granger, C.W.J., (1987), “Co -integration and error
correction: representation, estimation and testing”, Econometrica, 55, p.
251-276.

[15] Granger, C.W.J., (1988), “Come recent developments in a concept of
causality, Journal of Econometrics, 39, p. 199-211.

[16] Gujarati, Damodar (2003), Basic Econometrics, McGraw Hill, New York

[17] Jinke L., Feng-hua W, Hua-ling S., (2009), "Differences in coal
consumption patterns and economic growth between developed and
developing countries”, Procedia Earth and Planetary Science 1, pp. 1744-
1750.

[18] Jinke L., Hua ling S., Dianming G., (2008), "Causality relationship between
coal consumption and GDP: difference of major OECD and non-OECD
countries, Applied Energy: 85, pp. 421-9.

[19] Kraft J., and Kraft A., (1978), "On the relationship between energy and
GNP", Journal of Energy Development: 3, pp. 401-403.

[20] Payne JE., (2009), "On the dynamics of energy consumption and output
in the U.S.", Applied Energy: 86, pp. 575-7.

[21] Pesaran HM., and Pesaran B., (1997), Microfit 4.0, Oxford: Oxford
University Press.

[22] Shyamal, p., Rabindra, N.B., (2004) “Cansality between energy
consumption and economic growth in India: a note on conflicting
results”, Energy Economics, 26, p. 777- 985.

[23] Stevn DI., (2003), Energy and Economic Growth, Rensselaer polytechnic
Institute, Working Paper.

[24] Yong HY., (2000), "A note on the causal relationship between energy and
GDP in Taiwan", Energy Economics 22, pp. 309-17.

[25] Yoo S-H., (2006), "Casual relationship between coal consumption and
economic growth in Korea, Applied Energy: 83, pp. 1181-9.

[26] Yuan J., Kang J., Zhao C., Hu Z., (2008), Energy consumption and economic
growth revisited: evidence from China both at the aggregate and
disaggregate level, Energy Economics: 30, pp. 3077-94.

[27] Wolde- Rufael Y., (2009), "Coal consumption and economic growth
revisited", Applied Energy: 87, pp. 160-167.

Received: 19 Dec 2011
Accepted: 29 Feb 2013



