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GMM 5,14 (Tayebi et al., 2011: 51) wils ls e (s)LeT Blod 5 las 5T 5 5 das
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1. Generalized Method of Moments
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1- Sargan Test
2- Serial Correlation Test
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Sililes o ygdn 3,8 ool Ll (Sesbiles 05037 51 St ol 8, 1 0150
O Gt Ol j Jsb 3 (ooliasil (e S ol el Jol daly ¢S oS ol
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1- Within-Dimension
2- Between-Dimension




10 0 ylouis (g Ak druwgi alo 132

Wl 0daT (3) Ugor VU Connd )3 L5 ite 5 e 51 4o 0 355 b 0057 ol ol
sprs b (Seabilen 5 e st 55 sdidil)l sl bl 35 0 a4 b0len
5 oleMbl g sl la e La jleslanwl §ds Jde sla jite o el J:L’G abal
3PP o3, & o ,LaT 55 3 ADF 3PP 5L o )LaT 55 53 cla et Ls ol 5l eslizal b s Sl
.3}54‘54 AZBJ..’.-:\:" M)J 95 g)t.:o.b‘ ck.NJJADF

Kao Saabilen 0aiT 5l edde e a sla pize o Sealilen 51 el Oliabl ) shiea
ADF 3 DF >y 4oy slad gaT o leT 3l oslizul b0 gaT opl .Gl o o3lizul 55 (1999)
355 0T Cllinn 4 3 5 Saslilen sy e ol i 4 b Loy leT ol 530355 on plovl
oylsT 3l esliul L (1999) Kao QS;.:L,;\(..m 05057 gl ol Jko gla e sz.:lg\r.a
2l nl ol ot 0313 0L (3) Ui (sl Coad 53 S Je Sl 2 ) ADF
osaT bl ecpl by 355 o035 403 90 Ol o 53 Jis 4 b 45 das s OLES
S1CT by aw pa jlaslizal b e (sl ize o Seslilen ¢35 (1999) Kao 45T ADF
el 15 e el ol Sl eslial O sk

IS 55 31 (1SS 0 s sla ite y (Sblilps 355 b 51
Sl gy e as 5l 85,8 355T 1 1) adie pl Ol 5 o« 0 g 55
S y) 16_1,‘11: laesls 5 Bl (slaesls (sl B,y o bl Oluabl ) ghainss cadl pass
o $ S e sl K aS™ ol ods o3linwl (N-1, NT-K-N) 35T a5 b ed F oyl
) u.)[ﬂ) Z)}JT 9 CELE.A sldxs N (Je Dol L
_ RRSS— URSS/N -1
~ URSS/NT —K—N
oa Tz Bl e e 1 ool e oiladl Slas o ¢ 5020 RRSS (556 ol 5

05231 ) (Ho) o a4t bl e 1o 0uiladly Slas o ¢ 502 URSS 5 OLS s,
Seslizal pg ) dsyls SLS clas 5l s e ol 5! S 48T ol O odiasplis

3503 pblie 5o s Gl 51 o e Slaeal @ oylal (Hy) blis as b 5 ( il glaesls

1- Pooling Data



133 b pan 3 (ICT) bl g cledbl g yobd il ioxiun

2 p a5 s Jlgz a5 Gaiss ol Slasbes elul (L (laesls 31 oslizal ws)
Ladibe cal ol 5V 5358 (od 48y (Gl 0308 3 a3l (raded S g ho 458
.,U\a,\.ijﬁ\)\diﬁéﬂ)}ﬁ;ﬂy@lzgx}.& 5587 5 bb slesls Jogsa
Sy 5587 (sl 085 5 o man 35 2 ICT 305 e 3 Gaioed (sladite 35T il
Magrﬁg‘5u,)\;,:fu:,,,~\agm\p31995—2011 Sl a5k b L dilaie Coutie
Jsdor ol YL Coad ol ol sl 0ol (4) Uik sV ed 3 (GMM-SYS)
i s (65LeT Hlisl (glls 5 dles 5 laline do s 90 Oleb! rlams 3 Lo pize 4lS”
56 Glawar 5 L adue ples 55 0T DU 5 J 287 (ol it sdldaulons ol b Cdle
mgsz.mwa;)}TﬂoTw;dua_a&J):\)LA)Ué_:.Z\c‘SgﬁJQLJUm
a8 W5 03T s bl o Sl 0 03,57 Je Gasnts Lol go5T gl (4) Jso
Cmwl Gl 55 0 El s Lg@ﬁj&hﬁ;l@dswdslj\'@):lf):‘_g\fc_)'y‘
e GLadis 53 A5 & (g laline el 53 ol plad D3 o p (un o 4
a5 L 08l 05a5T a5 55 oo i (63,557 1 l b el ames 3 5 0l 5,
L il 03 3 e pols (e s 0 b coddidnlons ezl sl 5 0 )LT il
=5 2L St BMM o peins (6585 1 (ST 5 ST a3 35 15 (6,150 (sl ie
23 o (Sen 35 AB ga e BB 5 0ld o (LT i Sl ein 5Tl
aS 55ls SV g pbge ol 2 AR(2) asle S 51 YL Sl s el Uyl 45 e Juolis
0355 y=xe (1991) Arellano & Bond  Seans s 0 ye3T plonil shatens (555128 Lol
ol omlin gy G 53 b SIS Codm (gl Jsl a5 50 6,8 ol 35,15 6wl
ot ol G sbate ol Bl 55 A5 e 5 st S e (Siens 5 5 0 45
AR(2) p33 35 o gy 8 9355 s b 3 A8l s mae AR(L) sl i jo g g S 53 55
pe s i 4 (8) Usdr (b s wlal - (Green, 2012) 1il ,ls ias
ol g g o &b Ll (015 a1y OBt | SMar Ul 5 0 Jlis Il 4 55 (Sans 5
sladde 53 pl s 65 575, 018 sad |y I OV ol £33 4> b LSL...@J?

OIS g a5 G



100;&&‘5‘4.5.‘94&4&»93’4&0

134

GMM (i 3 yds LaJas (paadd galii ((4) Jgua

LN(EC) diusly yuicio S o
el po o
0/722 (0/000) |  0/684 (0/000) 00695 (0/000) | 0/709 (0000) | [Ln(EC)](-1)
0218 (0/018) | 01208 (0/024) | 0/218(0/025) | 0/228 (00024) | [Ln(EC)](-2)
0/401 (0/000) 0/341 (0/001) 0/379 (0/001) 0/383 (0/001) Ln(GDP)
-0/362 (0/000) | -0/278 (0/000) | -0/332(0/001) | -0/336(0/000) | [Ln(GDP)](-1)
-0/011 (0/052) -0/013 (0/092) -0/010 (0/084) -0/011 (0/086) Ln(CPI)
-0/004 (0/072) | -0/005 (0/072) | -0/003 (0/072) | -0/003 (0/074) | [Ln(CPI)](-1)
- - 01009 (0/077) - Ln(INT)
- 0/007 (0/052) - - Ln(MOB)
0/006 (0/038) - - - Ln(TEL)
0/189 (0/035) 0/198 (0/021) 0/183 (0/032) 0/182 (0/002) Constant
sais glapgs;l
o lel jlaie o90y] b
(0/000)
15284/89 (0/000) | 15278/16 (0/000) | 17937/94 (0/000) ol
15288/52
31/12 (0/384) 22/98 (0/641) 24/56 (0/582) 28/68 (0/462) oL
-2/35 (0/026) -3/88 (0/000) -1/88 (0/061) -3/61 (0/000) AR(1)
-0/81 (0/391) -0/25 (0/804) -0/48 (0/628) -0/01 (0/992) AR(2)

iz Jlais maw sasmslis il s slael *
3aios Slowlne (a5l

éuﬂwbua};d}é_:bddmszaud\)\alzr@j4_34_?}7L.Jl>

odel (4) Ui 53 48T ) 2 35500 SLadile e ol 4 4 5 b (el oS 5 Soankil,
2 bl Sl 0T (D) Ugudor 55 dnlons pl gl oS o dnlonn 1 b 287 oyl ol
Cete Sdaols 58 5 Seadih )3 (51 2 man 2 ICT (6,051l sla o la 1 e ol
100 1 53) ol OF LS sldws sla asla 53 (s 138G il 1L oS (G145 S 4 ¢l
(J_m].OOJ_A);) c,_zlso_ax%_h;;\u,(ra;looﬁﬁ) o) ot a5 b glost ;!Mc(,&?
)0/007cO/OOgQJ_ML?;)JL:.«M@du)}ﬂjsd\ﬂdjj\dﬂ%;q
L S leas . dub o Lol 31 dus 3 07100 5 0/065 (0/103 etils 5 5 Ao ,> 0/006



135 b pan 3 (ICT) bl g cledbl g yobd il ioxiun

Lo ailais it (sl 5257 53 4l (6551 0 pan Lo e 5 sy dCT 3 (go 3685 13l
OT L8000 amss oplbib oo ol 3l das ;5 01089 5 0/007 s ja el 5 ool 557 5
A1 le adlete Cate (glay oS 55 (65 51 5 yeae 5 ICT Alaz\)@jjsctszgcﬂw\
ol Sy iS5 51 o me o ICT Lol 51y ol os gy jss8 il i1 51 bl 5
i ICT (Lis aiate (glay 3287 71 53 a8 Cif 2wl o opl a5 )3 Sl St aiate
Sl gl OT JalS” 0 Kol 5 350 8,5 S0 b Jogd ) sty 5o
AU ) 53 e Tisss s 3 53 o 0oalin ST (ab wlie 5 a0 i o 5 2555
Mahmoodzadeh & -k ¢ g ) 5-iS o Soladllan I (65l ami b (65 51 (3 e 5 ICT e
shls slay 428 (61, (2012) Sadorsky s axw sl ,3 528 25 (sl » (2011) Shahbeyki
Sl Sladllas 5l am 4o U oo Tt aoes andl 505 ‘_sgi-’j s ad ¢y 5gb 5 3Ll
D)l O plas o opls 5 5iS (61, (2014) Ishida asflas L cadlanw 5 (sl ) 5iS
Cie Laddos plad 5o il oty Lol bl 5 pine Saily Sdesls S gl jiiS
adlaie Ste Gla) 58T )3 &l (65313 e it ol PRI EIL e 0 OLE oS el 035
551 O3 pn Ja gia 5 oty it ol 53 (S y38SG Rl oS (g mias bl o0 5 S L
e bl sl g il 530 a3 07671 5 0/376 s jan Souaih 5 Sidaols 7 55 4l e
iV s el Ay 5 (551 e bl ey o) (5 Gl b Gillas oaTwsa,
Cond o Ld it Odeoli 85 5 Odadkls (sla (228 030 o (651 5l eslanal (oolal As
33 Gk 33685 Ll BIL bl cpl sl e CaMe ()15 o w2 53 55 0S5 ez
Odaddly 5 Sdasl S 55 &l (65 51 0 e Lo g0 sbas (0S8 e Cad el i
L Sl alS 5 aS TS e el s s =0/197 5 -0/011 5 5y
L 55 Lol 3 j2als o0 o sl M5 a8 e HBT Joay 5 ods oS s

NG| J},\B J.!B 5 el &Lﬁn ca.LATC,.wJQ del 03 4 8 o ge

(S 5 4 § A& D

S 3l S o Uog Lis aibaie 552812 S5 (glaosls jloslitwl b bl Guios



10 6 louis (g diibivo drawgi dloxo 136

byl sl o ;6100 - 53) ozl 0l )87 s1laws) ICT (sla et ls il (551 o jumn
cdj_:S‘_gLAJ:x;.a;((}_m].OOJ_A);) ol as by las ;\435}(,&?100})3) ol o a5
bs slos Bl due Hler B 55 0S5 jume Cnd Lt Lo il Jstls Lallsb gl fals
OLLSer 5 IM Aty aioy 0 seT Lo 5 Lo it SUle ) o 51 s oSl 0 o3l
SLa 3T Lo 5 Jds sl o (sba e o (ol alaly) (Seblil s 3 5 ((2003)
sobted s .l ot s o1 (1999) Kao 5 (2004) Pedroni L, j;.:tg\r_»
(GMM-SYS) ozt 4L 0ans Glay sk pay 3l el glaadaly pl 03,57 Cmse

Ll o .J.:;"TS ﬁm"ﬁ ‘_ngQ}A)T L_wj}' L&Mﬁ:‘) u-i‘ Coeo 9 ok oslanwl

Gy 9 caaeoli oS (slahidis (5) J gua

iS5l | GMM4 | GMM3 | GMM2 G'\l’”\" 1 o oS
LINVY LY
0/376 0/401 0/341 0/379 0/383 GDP
-0/011 -0/011 -0/013 -0/010 | -0/011 CPI
- - 0/009 - INT
0/007 - 0/007 - - MOB
0/006 - - - TEL
Sdeaids
0/671 0/816 0/583 0/540 0/746 GDP
-0/197 -0/1250 -0/166 -0/149 | -0/222 CPI
- - 0/103 - INT
0/089 - 0/065 - - MOB
0/100 - - - TEL

R EE RO WESSREI

st (& 100 5s) sl 01l sl Sdatily 5 el S ST das e 0L
Q\}_.:«A_,(J_mlooj.a):) @UO_AUL}_BJ\A_J}(J_L].OOJ.A);) a\J_uaO_ilI.la}_lz;
el e L dilate Cizie (slay 5i3ST 55 4l (651 L3 man p dCT (6,5 03100 sla o La



137 i pan 1 (ICT) Glsl 5 Sledbl g y3Ld il iomaw

23 8l (65,51 O e Lo e s b o pat L (pl 53 (s 38K I BI L S gl £
G ) S5 s b e 2l o5 0/089 5 0/007 (s jay ety 5 Sontesls oS
S35y 0 dS D e Cad Gt Li e 15 ol Ay Sote 11 (STl et Gyllas
a3V |5 el Lo aabaie Cdete (sla )y 4287 55 (el 5 Sdooli 55 53 &l jw (6551 9 e
SouE EalS e 55 5 bl e OT Sl ol 5 (655 Sl ealinal (galuasil L
LA 53 alS o ld8 o slorin a5y o it JBT oy 5 odd oS5 e by 5
Dyher sy 85

Coel L adlate Cinite (slay 528 13 ICT a5 48 S 015 o gl ol ool
Sl siS ey Lis aibie glay 3 a8 5T a STl odd (65,50 5 me ol -3
Hlims S 2ol 4 & placanln (b 2 (35515 K55 o seoe drn 5Tl
o 1 6,8 sl s ity 580 ASTE ane 5l 53 5 Blann 5 (sla )5S o
CS o dadubn ml Jlest Sl s ten ST 5 laldS sla8 Les! T &5 % 5 655!
Gt 9 6,5 0,40 6551 o e 2alS Gl LICT 5148 gladel g bl Cama
S o [2alS gliwly jo Co gl 5 i eslanwl (g5lwain L Olg oo Jall gioa . ol
i 5L alST 5 bl gl 03,8 (S S 5 (S SISVl 2 (s 0053
lood VT sloul 5 (65 51 gl Joal o pame ¢ s Jam 62 LOLE 5 (55 o Solax| o
sl Sl el

References

Anderson, T.W. & Hsiao, C. (1981). "Estimation of dynamic models with error
components”, Journal of the American Statistical Association, 76, 589-606.

Arellano, M. & Bond, S. (1991). "Some test of specification for panel data:
Monte Carlo evidence and application to employment equations”, Review of
Economic Studies, 58, 277-297.

Arellano, M. & Bover, O. (1995). "Another look at the instrumental variable
estimation of error compo net models"”, Journal of Econometrics, 68, 29-51.

Baltagi, B. (2005). Econometric analysis of panel data, John Wiley & Sons Ltd.

Barratt, R.S. (2006). "Meeting lifelong learning needs by distance teaching -
clean technology"”, J. Cleaner Product, 14, 906-915.

Blundell, R. & Bond, S. (1998). "Initial conditions and moment restrictions in
dynamic panel data models", Journal of Econometrics, 87, 115-143.



10 6 louis (g diibivo drawgi dloxo 138

Bond, R. (2002). "Dynamic panel data model: A guide to micro data methods
and practice"”, The Institute for Fiscal Studies Department of Economics, 1-34.

Cho, Y., Lee, J. & Kim, T. (2007). "The impact of ICT investment and energy
price on industrial electricity demand: dynamic growth model approach”, Energy
Policy, 35, 4730-4738.

Collard, F., Feve, P. & Portier, F. (2005). "Electricity consumption and ICT in
the French service sector”, Energy Economics, 27(3), 541-550.

European Commission e-Business Watch. (2008). "The implications of ICT for
energy consumption”, Impact study no.09/2008.

Green, W.H. (2012). Econometric analysis, 7" Ed, New Jersey, Upper Saddle
River: Pearson International.

Hilty, L.M. (2008). Information Technology and Sustainability, Books on
Demand.

Ishida, H. (2014). "The effect of ICT development on economic growth and
energy consumption in Japan", Telematics and Informatics, 1-10.

Hooshmand, M., Daneshnia, M., Sotoodeh, A. & Ghezelbash, A. (2013).
"Causality relationship between energy consumption, economic growth and prices:
using panel data OPEC member countries”, Journal of Monetary and Financial
Economics, No. 5, 234-256. (In Persian)

Im, K.S., Pesaran, M.H. & Shin, Y. (2003). "Testing for unit roots in
heterogeneous panels", Journal of Econometrics, 115, 53-74.

Kao, C. (1999). "Spurious regression and residual-based tests for cointegration
in panel data", Journal of Econometrics, 90, 1- 44.

Mahmoodzadeh, M. & Shahbeyki, H. (2011). "The effects of ICT on energy
intensity in developing countries”, Journal of New Economy and Commerce, No.
23, 24, 67-88. (In Persian)

Nofersti, M. (2010). Unit root and cointegration in econometric, Resa
Publications. (In Persian)

Odhiambo, N.M. (2010). "Energy consumption, prices and economic growth in
three SSA countries: a comparative study”, Energy Policy, 38, 2463-24609.

Pedroni, P. (2004). "Panel cointegration, asymptotic and finite sample
properties of pooled time series tests with an application to the PPP hypothesis",
Econometric Theory, No. 3, 597-625.

Romm, J. (2002). "The internet and the new energy economy", Resource,
Conservation and Recycling, 36, 197-210.

Sadorsky, P. (2012). "Information communication technology and electricity
consumption in emerging economies”, Energy Policy, 48, 130-136.

Takase, K. & Murota, Y. (2004). "The impact of IT investment on energy:
Japan and US comparison in 2010", Energy Policy, 32(11), 1291-1301.

Tayebi, S., Hajikarami, M. & Sariri. H. (2011). "The effect of financial and
trade openness on financial development: evidence from Iran and its trade partners
(1996-2009)" , Journal of Economic Research (Rahe Andisheh), No. 4, 39- 60. (In
Persian)

Toffel, M\W. & Horvath, A. (2004). "Environmental implications of wireless



139 b pan 3 (ICT) bl g cledbl g yobd il ioxiun

technologies: News delivery and business meetings”, Environ. Sci. Technol, 38,
2961-2970.

Wakelin, O. & Shadrach, B.. (2001). "Impact assessment of appropriate and
innovative  technologies in  enterprise  development”,  (www.enterprise-
impact.org.uk/pdf/ICTs.pdf).

http://www.itu.int/ict/statistics



