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ABSTRACT:

The aim of the research is to determine the direction of the causal
relationship between economic growth and electricity production by using
Iraq's annual data for the period (1971-2011). To achieve the objectives
research, The Akaike Information Criterion was used to determine the
deceleration periods. The Granger Causality test and Variation
Decomposition also have applied. The results showed there is a one-way
causal relationship from the economic growth to the production of electric
power, and This relationship appears in long-run. The Variable (DGDP_PrC)
which reflects economic growth which its data are stabilized at the first
difference "D" in the fluctuations in electricity production which symbolizes
it by (DD EL_ PRO) which its data are stabilized at the second difference
"DD", Has contributed about 48% according to the analysis of the
components of the variance, thus the research concluded that the increase in
electricity production depends on economic growth and that the
improvement in economic growth should be directed towards improving the
production of the electricity sector.

Keywords: electric production Economic Growth Fluctuations in electricity
production.
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i) Glalad) Julads Aasl) slaay) 1-3
Joeanl o5 Al &gl Sl aladind 23 385 (2011-1971) e s2al dshyall 038 s
e Auball cysne caladly eyl e dabial ol el il saels (e lgle
@B sl iag (L) Alanll 3 SlanL) o) i) Maa) (o 38l Ganas
/(GDP_PIC) 2 4l 3ays dushyall o388
Z(EL_PRO): 4l 3ays (Aels clgsl) olygSl # -

(1) a& Jo2n
3 sasl) slasy)
Descriptive Statistics
I Minimum Maximum fean Std. Deviation Variance
GOP_P 41 F33.12 200410 12441822 40708358 16A717.367
EL PRO 41 2800000000 RAZE+10 23213E+10 | 1.29886E+10 1.686E+20
Walid M (listwise) 41

Gross Domestic Product Per Capita *
Electricity Production 2
(1) by Galdl clily ) Sliiull Jsaall il
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:2011-1971 52all A Jlaa¥) aal) il o A1 qunal b gall) olad) —
Joax s DA e el 5 Tals L Jlaa¥) sl sl e 3yl st 25 )
celally  (407.08398 ) Std. Deviation  (gleadl Gl o) (1) &)
gl A aie 5S) s s sl @bl e 33l s & (165717.367)variance
B Mlaa¥) sl il s 8 Jadil) algad o ) 2gm 1385 dudall aa (DA ol
Gaan Lo ) o) il 8 (oo Jadil) el (3 Jma’ ) ) 6 L (s’
& (1244.192) s (Mean) Ll cuail lavgiall Gl ¢ Jal o 3dl) a3 L
sebass (593.12) & Mini ded s (2004.10) a leals Max des il of con
((2011-1971) &bl 530 DAs (GDP) (30 ill et i salal) il (50 (1) S0

GDP
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e e LA A e e e e e e e AL e s s s e e
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(1) p s
(2011-1971) s3dl Pa Jlea¥) Al il (e 351 s

. (2011-1971 )saall Jlaa¥) Asall z3lll 9% ddasill chlal u¥ e Gaw 5 (2) A Galall @iy ) JU Juw e il 4
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EC_P
6E+10

5E+10

4E+10

3E+10 -]

2E+10 -

1E+10

OE+00

1975 1980 1985 1990 1995 2000 2005 2010
(2) o8y J2
(2011-1971)s2all £loyell = s)

:2011-1971 5aall JMS sl gz il olad) -
DA 505 2011-1971 saall Lae loas sl Logas Glall 8 olijeSl) 2] el 3,

$laall CalaVIg(1.686E+20) variancelil) dad o) iy (1) Jgaadl il daadla
o @Rl aaay and) elpeSll Zll o) ) eds Les( 1.29856E+10) Std. Deviation
S selail slayl (2) JSall Hedas ¢ JaaW) Asall ol (e Dl Cuaal (e Sl
el )
Ayl cflad) 2 -3
sBaagll Lda ,lad) 2-1-3

Gl 38 el dudlall didas (3 Lage daiedl) Judladl ahiinl 4 lis) aey
Baagll s Ao W@l ha) s el Aol dudlddl e 8N o) @l
(136 2006 czaadll)

A5 e (S iV i e @ V) z3sall LAY 3 e 8 Tag
AR(1) Js¥

pall (gl leall adang o) 4 i Wy Jledall Ladll s i w9l 3

o) Waal) any _avn Yidie g adaiiye i daidy cculi aulig
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LA AlKEG dsag () sage lld (8 aalsll (golan OIS 1) (1) daal) Jalas (o)) JasDlg
i 130y lilal) 8 e eladl i amgs AL il ShEd e i ) saa)
2\:\3:2“ 2\3,_1.;.45\ J,}szla

Yi= pYioq F Upeoeeiiii (2)

Db ane dlKie (e Glag saagll jia Al G5O Y il Qi sl ol p Gl gl
.UJS“J\ pe j\

ARRY) sl oy sdial) o) ALl sangll (b ia Lol angy A ALud) Cipels
A Baaall 5 (2) Alsbeal) e lim Bale) (Kas ASL) i AL

AY;=(p — DYqtue
AYt= }\ Yt—1+ ut
Jpeal (2) Al il o (p — 1) ot L Jpemall 5 85 (p — 1) = A o
i Y, sl g Bl e
Yt_Yt—1= AYt
A=0

Byte e (3o bYW AL Gl aall (gl A o i 131 43 Jaadly G

AY,= u, ol

OsSa Al AL s Sle Slgdiall puad) Alide (i Jo¥) 39 8l Alidis cilS 1)y
L gyl e Jomanl day AL Alulid) cul€ 13 Wl L T (1)) (oY) Ayl (e AlelSia
Lla¥! Al cul€ 13 130 T (2) Al A0 e AlalSie ()5S Abal) ALl ol
A (0) Lg\ ‘)ﬂmz\_ﬁ‘)ﬂ UAZJA\SBA \.@_1\ du:i §)§:1MA

Bansll 53 3sag aie o) dsag e B Lt (Ko S CHLEAY) (e 230 a0
(656-654 2005 i)

i e (ADF)Augmented Dickey-Fuller susell = S jlad) aag
adil) Alalae 320 L Lelal&s A pn aaaty duia3l Judladl b ey deadied) <l yaaY)
:‘é_*&\ J<a
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AYt= a+,3t+/1Yt_1+Zk p] AYt—j+€t

QG Gag @l LAY Gaaing

A=0 s Y;

).\S\ A dalel :\_1‘9»4;.45\ Z\A:ﬁ\ cals 1Al z\:tm)ﬂ\ 238 UAEJ e'.'tig 6‘;}\}“ S\AJJM (e PAA LN

Bam il 038 Jsisy sme oladl (93 Lilsde sladl i3 ¥, o () A=] Anpsll el (e

cibaal gl aaa eladl gga oK1 Alsdie olasl 3 Y o) 610 =as 0=B 1=A

plina 9y Sl Ligile (5Sand ganalal) il i ¥t las) o) Adaadlall sy

) Ayl il At S Aadie e saliaal) Aajall b a8 a3 el e JB) 4t
(14 2006 caaadl) Slshy (S5 e S Leilinsl
Cbaiial (pagall ald = S3) Hlodl aladiul sasgll jia HLis) =308 (1) o8 Jsasdl s

sida il 3 B ligiee o il cbpiiall o) o) Jeaal) e By oz dgail
(EL_ PRO) ¢LeSl 1l i il Ly J3¥) (i)l 2ie (GDP_PIC) (sslsi@) seil
PS5 e S AN (e OIS SN Bl vie

(2) & ds>
(ADF) sl s S0 o) it

Shauay) sl
. Level 1% Difference 2" Difference
Variables ADF Prob Result ADF Prob Result ADF Prob Result
No .
GDP_PrC | _1.989 0.2901 stationary -8.4026 0.000 Stationary
No No Stationary .
EL_PRO | 1.012 0.996 stationary -2.609 | 0.1000 -13.488 | 0.000 | stationary

ttal) Shlall dae aae jLad) 2-2-3
-(AIC) Akaike Information Criterion (sbaa coalll o3 glalall anal Jia¥) anall Lol
ey 23 (1) 58 el shalall axal iaY) aaadl o (2) ) Joaadl DA (e JaaDlid
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(3) & s>
Shlall aae lasl
(Lag) sy Akaike information criterion(AIC)
0 60.46296
1 59.84870
2 60.04319
3 60.30532
4 60.52055

ded Bl o) 1P (AIC) & dad 8 o 2l bajlad) o JueY) shlall 558 lasl ) o8
(1) 2 el sad culg

-

(Causality Test) 4wl jlas) 3-2-3

slatls ADle & o clyiial (p A8a) ol apanil Al jainpe Hlaaly L) 2
Om olaal @l Alls Gle 35a5 pae (3) o) Jotall (e g oulatl ol 2l
@la®Y) galll (e 4nw unidirectional olasyl Loalal duwdl Al o Cus i panal
] Ligiea (s5iue e (EL_ PRO)sLyS) zwl I (GDP_PrC)

(4) o5 dsx>
Null Hypothesis: Observations F-Statistic Probability
DGDP_PrC does not Granger Cause DD EL_ PRO 38 9.45228 0.0041
DD EL_ PRO does not Granger Cause DGDP_PrC 0.03042 0.8625

dpagh by s @l (%5) e J8 25 (0.0041) a(Probability) des o 13)

DD el z bl 5245 caww ¥ (DGDP_PrC) (gabai®y) saill o)) o (yaii Sl el

Oe DAl Cualy Wine (gabai®¥) gaill o o (et Al Al daasdll Jiiig (EL_ PRO)
oS Gy el 21 80l e (3 g8 A el laa¥) el il

(ACIHSAS) Sl da J8) ae 73 saill Jiady 43l ST ) (pand g 43 e 20 5

( Gujarati& Porter:2009,494)
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(Variance Components Analysis) ¢pball cligSe Julas 4-2-3

z2sail e (he e IS gail) il Jlake e Capall cplal) Jilas 8l pasnid
2 cuelly VAR zisai 8 @AY hariall 8 43 juaiall 6 gl Uad ) 3ga (s3)
Ol sabias dlay 3 Jg¥) exadl (8 (5) ad) dsaadl A sylsl) cplall @lise dlas Lzl
O (1) sV 5240l 8 431 (DGDP_PIC) Jlaa¥!) laall milill (e 3l st paiial dpasilly
slygSll =) e algn) Lain DGDP_PIC (o) ands yaaiall ) agas Sl (10 %100
Baall Jing Lot %06 muanl (3) 85l A akifi 5 gV sadl S (%0) s» DDEL_PRO
CLlall & 2yl Cual e algad (25 Lain %7 05858 dashll Ja¥) i a5 (10) 8dlad
385 doghall Ja¥) i l5(10) palell 35l & %99 a5 Alle yuiall 13g) oy
«(DGDP_PrC ) (sabai¥) gaill & aliliil) jouds A Alim dpty aabun oLygSU 2l o Jiay
slyesl) 8 Gaaas Al bl o) ge S (5) dsand) e S gall o) s
DA Coai daalioe Mia (1) Jo¥) 85l Pl o) eadll Ja¥) 4 DD EL_ PRO
gl ot dealue Lein %12 & clyeSll Wl & Juaas Al cldall & DGDP_PrC
Cana 2a3 g A Byal) Py cdusdy piall 8 Gaad ) Ll e %87 sty £LyeSl)
DGDP_PrC  Jlaa¥) Asall bl oo 2l Cunal juaie daabus Gl JaV) 8yuad 8yl
Y037 ol ad i
S ablal 0 %62 4 DD EL_PRO sLygSll z 1) (o) ands paiall algud (35504
osiie dasle Old Jishll Ja¥) Jia Ally palall sadl 3 Ll uand) a8 Guaas
%048 muail aiiii DDEL_PRO  sliygSll #lul & Gy ) wllall 8 DGDP_PrC

eVl adll mUll 6 elpgSll 2l algas) o e gan dalaall 13g] Lt ) Aol o
cldall & bVl saill algud o) Cpa (B V) 2930 & (galai®Y) sl Jiay (53l
ol ol (ARl LEAY) il pe (5 Aaiill o3y 830 elueSl 2l b Jumss Al
4o B Lo (06$ (A adiey (Slly Ghall (B JeaV) sl bl LS5 sa Aol o2gl
Jb b ool pall 8 Tawls Slale U8 Y clyeSll z 1l Gl &8 g il Lol e
o sai b ads 5 Maay) sl gl s 8 del g deliall cilelad alga) S
P F PPV 1051 Gy ENON
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6 .
(5) dsas
coll g€ b
Variance Decomposition of
DGDP_PrC
Period S.E. DGDP_PrC DD EL_PRO
1 261.3173 100.0000 0.000000
2 273.5691 99.96330 0.036703
3 275.0755 99.93983 0.060167
4 275.3330 99.93031 0.069687
5 275.3899 99.92702 0.072984
6 275.4047 99.92595 0.074054
7 275.4089 99.92561 0.074392
8 275.4102 99.92550 0.074498
9 275.4105 99.92547 0.074530
10 275.4107 99.92546 0.074540

Variance Decomposition of DD EL_ PRO

Period S.E. DGDP_PrC DD EL_PRO
1 2.20E+09 12.65145 87.34855
2 2.92E+09 37.31525 62.68475
3 3.20E+09 44.80933 55.19067
4 3.30E+09 47.17485 52.82515
5 3.33E+09 47.92873 52.07127
6 3.34E+09 48.16694 51.83306
7 3.34E+09 48.24149 51.75851
8 3.34E+09 48.26466 51.73534
9 3.34E+09 48.27184 51.72816
10 3.34E+09 48.27406 51.72594

Cholesky Ordering : DGDP_PrC
DD EL PRO

(1) o Galddl cilily e Syl Jilaill 6
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ralaliiigy)

oLeSl) z 1l ) (ol ) saill (pe anlg olat) & Lanand) A o)L il sl — 1
a0 A00esl) A8l A1l e sp Apnaaad) el Gl Gan) dia b Al caad Lo Callas e
by gaill

oKaii o) Ll (e (galai®¥) gaill & Gaan ) cldally clesall glé dlld e sl -2
bS]l e dalil ad) Ao @hall 38 A Ll

O I Ol dadday 33ey salai@) el g b 6L eSl A8l plen) a2 o -3
—sleSl) e ogais daxiy Y (sal-aiill il (el dayy alSg 3hall ea¥) sl
e Al day Labsa b oladiny ol el lly delall el Jleu) s dl
Al e sl Jaa

s lua gil)

saill (e salaal) hall plia Jo (b galai@) gail) o adiay clipeSll 2l o) Lo -1
&y Bygpam Jasiys 13ng ALl A8Lall il ujas b Lkl dilse (g Algiall (galai)

A g e LIS gl 8 s (oA alusdl) iy sanll AnaSlal) s

g i) alga Sy Jidially  Ayall Sbai®l LSl YAV ~Sal e Jaall 8)9 o =2
S (e Bl ALY om0 Jlea¥) aal) alil) (3055 e liaally o3
bl glalasly Jaitl lad & a3l

Jéw‘

dupll jalaall Yy

Lohaill oy ulidl) SLaiBY) (3 Euaall ((2005) cdidae Halall e desa 2l ne -1
el jeas do)sgan— L)WY cdamalad) lall Gadaill

2004-197085l A dijgs 3 padaill asne (2006)zias 2aaf cpall slee =2
(4)34cie LasY ) pslell Al

https://mpra.ub.uni-muenchen.de/46982/
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First: Satatistics

1-http://data.albankaldawli.org/country

Second: Researches

1- Angelina DE Pascale(2012) Role of Entropy in Sustainable Economic
Growth, International Journal of Academic Research in Accounting,
Finance and Management Sciences, VVolume 2,

https://www.google.ig/search?newwindow=1&sit

2-David I Stern(2010) The Role of Energy in Economic Growth, Centre for
Climate Economics & Policy Crawford School of Economics and
Government The Australian National University.
https://www.google.ig/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1

&cad=rj

3- Edward B.Barbier(1999) Endogenous Growth and Natural Resource
Scarcity, Environmental and Resource Economics ,Kluwer Academic

Publishers. Printed in the Netherlands.
https://www.qgoogle.ig/search?newwindow=1&qg=Endogenous+Growth+an
d+Natural+Resource+Scarcityl&og=Endogenou

4- Edward B. Barbier and Thomas F. Homer-Dixon(1999) Resource
Scarcity and Innovation: Can Poor Countries Attain Endogenous
Growth?, A Journal of the Human Environment, Vol 28,No2.
(https://www.google.ig/search?newwindow=1&q=Edward+B.+Barbier+
and+T -Dixon+Resource+Scarcity+and+Innovation#

5- Enu, Patrick(2014) Influence of Electricity Consumption on Economic
Growth in Ghana an Econometric Approach , International Journal of
Economics, Commerce and Management, Vol. I, Issue 9, Sep,

United Kingdom.

https://www.google.ig/search?newwindow=1&q=INFLUENCE

6- Hong To,Albert Wijeweera and Michael  B.Charles(2011) Energy
Consumption and Economic Growth — The Case of Australia,

https://www.google.ig/search?newwindow=1&q=Energy+Consumption+an

d+E
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https://www.google.iq/search?newwindow=1&q=Energy+Consumption+and+Economic+Growth+%E2%80%93+The+Case+of+Australia&oq=Energy+Consumption+and+Economic+Growth+%E2%80%93+The+Case+of+Australia&gs_l=serp.12...416092.416092.0.417323.1.1.0.0.0.0.254.254.2-1.1.0....0...1c.2.64.serp..0.0.0.MKCN6UqCPwI
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7- J.Cleveland ,Robert Costanza ,Charles Cutler A.S.Hall and Robert
Kaufmann(1984) Energy and the U.S Economy: A Biophysical New
Perspective, Science Series,Vol.225,No.

https://www.google.ig/search?newwindow=1&site=&source=hp&g=Energ

y+a

8- R.M.Solow(1974) Intergenerational Equity and Exhaustible Resources ,
The Review of Economic Studies .VVol.41,symposium on the economics
of Exhaustible Resources .
https://www.google.ig/search?newwindow=1&site=&source=hp&qg=Interg
# enerational++Equity+and+Exhaustible+Resource

9- Robert U Ayres & Benjamin Warr(2002) Accounting for Growth :The
Role of Physical Work , The Centre for the Management of
Environmental Resources, Fontainebleau Cedex, France.

https://www.google.ig/url?sa=t&rct=j&g=&esrc=s&source=web&cd=2&¢c

ad=rja&uact=8&ved=0ahUKEwiGmuTa5¢czSAhWhJ50KHSTWBf8Q7gEl

KzAB&ur

10-Smulders, Sjak(2005) Endogenous technological change, natural

resources and growth, Tilburg University .
http://www.feem-web.it/ess/ess04/contents/smulders2.pdf

11-Samuel Kwaku Adjei(2016) A Dynamic Estimation of Electricity
Production and Economic Growth in Ghana, International Journal of
Economics, Commerce and Management, Vol. 1V, Issue 2, February
United Kingdom.
https://www.google.ig/search?newwindow=1&site=&source=hp&g=A+D
YNA

Third: Books
1- Damodar N. Gujarati & Dawn C. Porter(2009) Basic Econometrics,
Published by McGraw-Hill/lrwin. United States.
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(1) o Gale
Aaall 8 L) Aadl ) Jles) o Bl Caseas gsk) eyl 7 ) ol gl
(ulaal (A=l
622.831493 2800000000 1971
625.1317236 2900000000 1972
631.8138274 3519000000 1973
710.2001502 3855000000 1974
773.4549408 4493000000 1975
877.4806725 5239000000 1976
865.9504193 6364000000 1977
982.2499048 7835000000 1978
1151.54453 10140000000 1979
1395.034101 11383000000 1980
1346.208203 10814000000 1981
1354.773934 13664000000 1982
1146.940492 16185000000 1983
1101.642126 19459000000 1984
1090.855677 20973000000 1985
1115.430667 22287000000 1986
1192.249065 22510000000 1987
1165.495615 23450000000 1988
1102.656163 23860000000 1989
1696.079029 24000000000 1990
593.1193821 20810000000 1991
763.6525642 25300000000 1992
964.9472465 26300000000 1993
971.273025 28000000000 1994
961.1092357 29743000000 1995
1033.829202 30041000000 1996
1214.307613 30339000000 1997
1586.845757 30945000000 1998
1808.945561 31563000000 1999
1779.686667 31900000000 2000
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1767.564517 32251000000 2001

1598.56063 33863000000 2002
1039.710617 28340000000 2003
1559.890672 32295000000 2004
1586.686949 30400000000 2005
1705.075471 33823000000 2006
1687.875318 33237000000 2007

1757.2851 36838000000 2008

1814.17097 45607000000 2009
1865.218371 50167000000 2010
2004.104531 54240000000 2011

(2) & Gale

Mol @l s e %) Bohaiill 3))sall il

(el ) len) (e %) Aaaiil] 3lgall sl Colgiud)
0.09231 1971
0.143639 1972
0.551281 1973
39.99798 1974
38.72391 1975
36.31997 1976
36.03327 1977
34.00894 1978
82.52409 1979
52.78291 1980
19.62519 1981
16.09164 1982
17.55005 1983
17.71721 1984
20.2034 1985
10.62963 1986
16.54743 1987
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15.39512 1988
23.18941 1989
9.000975 1990
63.25058 2004
64.30705 2005
61.50579 2006
50.48279 2007
51.32922 2008
36.25566 2009
40.82653 2010
49.93587 2011
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