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Table 1- Result of Estimation of dynamic equation
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Table 2 - Result F test and Pesaran et al
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Table 3-Result of long-run relationship
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Table 4- Results of error correction model
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Table 5- production elasticity of independent variables
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Fig. 1- Comparison of partial elasticity of independent variables relative to production
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Table 6- energy savings and emission reductions under two different scenarios

1Y Jlw

Y- AIVY (0 Jl32) Losi¥T jLaz) yzals U5 3 S ale s (I3l gl (gl
VY (05 Oselos) (555 083 70 Sy & g Jo>

¥\V/0F (o5 Jl52) osu VT jLisl zals S5 3 65 ake e ialihl iagd (son b
YIAY (05 Oselos) (555 08 A N

aolllas ol )3 0903 (6)50 il |y gl ) S e 46y
ol g Jelse b b 5yl wtils Sl (g ca
9 dloyw gle Gty IS Sl 035 dnsbre o tS
il Bl Sily cute oMo g +/VA e b (O ) Jlis!
(OKE) 4oy (il (1S ol Wi ole 95 (l o clns
OIS ol el g L ko o sl sty +IVE g3
g dlopw gl Vb (il (ISl 51 Slo Jlade pl a8l oo
Ol s o ile Glgoe |y Mgiele 93 (nl gy ol (6551
D 3 )l dke s i GBI )jgod Ng e St
2 ol Lolen (6551 (5y90 000 SR A 53 5 Jg e
SiPl Grae GiPeSS Sleyjern S Wgdele pl Span
JUdl (uile (RIS D0k ©)go ng Slagby jl edlitul o
80 cpl Chms il 2V Cuto Hlade b 35 (OLE) 5yl 9
] g3 GRS cpl cadle i ya ) plo |y g ale
Se plyedr g Ml Al e geMe 000 )zl 5 39,
®5 sl siils Jlde cpl dg2g il (65l JoSo g Jole
il 1 G g8 g Jele 93 ol & sl ol Sl 3
Ol (aile (B i cpl o8 e i pp Mad e (L5

a0 o s 1y Wgs Jele 93 1l

039381 ()l 53 Jhe yuiio juis Moyd Ko i) &

SR Ojlsar wleioe pui dopd BV JBg Jo (150
3 o el oo 039381 585)) Gial 81 1PV 4 (651 el 81 sy
oy (5290 4 Cud dladly joiile il (i (53]
ol 4 el ud 09l £ Jgar )3 &5 pgbolen adl e
alg ol 039380 5551 cilop (939290 53 I 2y

casld

2 ly ond dlme (gudg lahiS Sy (V) JS
sanlite 45 jshailen am o bt |y il (gl Jlo )3 yuite
425 |y Cllog o yidr 3,90 sl lo 3 (6551 yite 290
2wy dye0 oo &S Aad o L Jhges pl A8
JBg e (i3 03938l 385 2 (Falite il il sl Jlo
Slasls

ol 295 (oot ol o ool oo 1o oS Bl 51 (S

R Osled sl ©j50 42 4 g ele (g alal) o5 ol
JoSo g5 Jalge 5l Jole 93 STl (oS b (ptily dlad
52 52 3l 03ld 93 51 S 2 3 (25> o ol ol 2l
Slr Ol 2l pudile 9> ool ST eniS el a8 03lg

VP 50l oo 0ylods (090 9 Comns 0,90 d‘;’u”lrﬁy
b3 sode 5 a0l Juad



RULS PR

O Gl il shloyw 6554 Sygo > g S
oMle altws ) S LBl | o s g oS (clogll 1, (g5,
@ phobl aie o olyea Gl Gpae ) ppdye p
meon 8 0 ol 3 55 B pae (b sl ST ials

Solso!

il g )9S JigJes iS 53 e My Jelse (o)
ol Mg Jelge plo b calS Wy Jole G lgis ey 65
@ 5 ) Ol .l J1sy55 oy el I iso
s g sl a8)S plol Wid > die) cpl o eiST (gdgane
L3l Geiils BB Ay ol (3 canlio dinej ) (Fglie
adlas cpl ls ol 0l Jobs adllas 3y50 j9iS 4 d>g5
Uiy ¢l (2016) Ahmad 4 Lin adlas gols 4 a5
s olo 4 42 b (30 93 cpl Mdbe ST JEg e
Ui 3 e dleje (anass b oS dmd e il 95
Slgion badye (Bpas (551 2 (292480 (G5 (Jig e
ol 5 (S5l 5wl (o (Gt dlasgpdy g 4Bl dnny
9 Lin 5gd 3ime dous glgeds )8 auST (o0 55 Las!
O 958 30 ol ddllae wlie a5 gldllae y> (2014)Xie
Gk 31908 5 S5 m (uile 45 A8 (o (o ¢ Mo
3 opomen g mlgd cwyiwd LB ($5eIpSS polie (Slwyje)
O el (JigJes Cato )3 iy oy pavass &b
OB s b ol bt ab salgs 3ie 35 (65l g arle s
i 25 31 593 (Jiz )5S ol g Jan 25 (LS ol
N o Slgee 55l 3 ppddpe podle il ()
JBgJes Caio Cuow 4 1) (gt (5039381551 4 53
e e 3 45 (939000 (sadlllas )3 (pimen B Bgw (12
9 BlcdS ygo dlipleds g (dodyl 5k bawgs losl> S
O 9 038 0w 039331551 3 ole s 9 )5 5950 Mg Jale
ORIl iy Colye 4 dlops 03lag Sl381 45 A (6 S o
ey Jole 1125y nlgs 550 39381551 2 S 53565 ool
e 5 Mg 3 1) 650 G O 59568 Jole 4 S
ileie Wl (losl> g

ly 551 9 dlepw o (ntile alaly 3929 Jiogl pl @l

Sl Gagoste RIB! pghaieds 398 o0 Sloiiiy W 3905 a0l
ol G 8 Jlesl 5yl Gpae e Codgaze
slall jials) 65l sladels cuod ZMol lacgdgize
sl ials 4 wlg o gw Sl e Mol ol Labb oo (i
oo 03 ggw | g oad e Gisw (wl ) S5y
23,5 4oy JBgJor slocslo pj 3 Sly o0 Jol>

Syl 5 g5 @B ool 51 el Jiigbes A5 43 (559 il 1

2bo 9 G55l O il Sl oy Gimgh (nl 18 B
5 S5 L 85 Al Jiigden i > g Jole
Oiee 5 455 Jolse (o iy gla S (salons I Jol>
anwle Bl cpl Qe Jlo 3 S8 g Jo> i5o 50 aean VT Lis)
9 2y dloyw 5 (455l Ldils il () Jgdo Cusl 0dd
-oled a3 oo ol | \-. 9 A O & lo g iuli8l cls
SN alo g iol38l b g o odmliie o8 Jodo 3 &S S
S5yl Byas 13 5 Goskeo VFY (g o cdio)d O (line 4
Vo RIBH L G5l opd Glie cnl &5 908 g2 ddre
Sy dalgd o 3 5 ades YIAY & ()l5 0k o (g0u0 )
2o YINO 5 YIOA s & (555 Bpas Lidls Jlade oyl
g oo |y dawse w3 slmosn T HLiml e )3 ialS
oS JBges (i3 53 IS leyw (AIBIL c 5 oo
L3S 4y 5l Spae > pddyo e gl 9
cobe glwly 1 Cunj e bis 4 boan¥l e ials
Dge5 S8 Hluly druwgs

St g Cou L

slagise Jlog sla (Shy 4 429 b JBgdes (i
S35l bl g Cunl 039 5918 LBl 3 (68" 5 (ol
9 S by pas &S daigSa o)l (ool sl yisw pl b
b8l glaize plo Slgi oo pisu (pl 3 p5Y (S wle
Sl Lol Simlan iy 1 g ojlo g9y SSe L 3,
dil> g dswg g 0y sl olyie & JBg ol ecnlpli les
9 395 ik bls)l Lais g sbel Jole 5 S0 L gleo JLa!
)95 2 4SS Load (iSeS adlllao cpl ) 2295 00 b Byae
lae S lpl g s 2 oedy 228 Sl 5 Wy &
JBgdes Jolis oSy (olos sl JBgJes aye (yos)S)
bflae 50 Joo (50 93 2 sl (b 5 (2lop ¢ (e
3 m 2945 3yl AWEY=AYRY Jloj gy (slmodly ) oaliul
¥oleo 3yl 4 (Jho lopite Ul slagige)l plos
ol o 431 Calio 359y 3, 5l odlitul b Sguw S,

St (sl piio sodily )3 a8 ol (L5 Jae 3yl ol
395 5 il Billae (58, 9 0392 jloline (5551 g ulojs (539250
e 5B (gl 3,90 ceadle b (Bypan (551 2l g2
My slagiis wllie JBgdes 5w 0398 (5]
iy A i sl yie (45 Amdoe (LS 0D b
iy 3385 o 03938105, 21y b i by 5 (5550
& Cows 0l 1y Gl e o 3V 009381 45l pusie (S50
O i cpl Cul)ls lo o (6392 90 41 i 9 (55 B e
& e My Jole 93 plgieds dlojur G 5 <551 wre
il SIS S ol ) ola! JBsde> S50 Ay
e il lp ol buws opiisls 1) aylo s ol cawday

VP 50l oo 0ylods (090 9 Comns 0,90 UL)U”J()“’.V
b3 sode 5 a0l Juad



RULS PP

Refrences:

Amini, A., Nahavandi, M. And Safari Pour, M.
1998. Estimation of employment time series
and capital stock in different economic sectors
of Iran. Journal of Planning and Budgeting,
31-32: pp. 69-97. DOI: 20.1001.1.22
519092.1377.3.7.3.7. (In Persian).

Atabi, F., Karbasi, A. and Valizadeh, M.F., 2007.
The Impact Of Energy Subsidies On Air
Pollutants Emission In Irans Transportation
Sector. Journal of Environmental Science and
Technology, 9 (3:34), pp. 255-263. (In
Persian).

Bazadar Ardebili, P. and Pazhmanzad, P., 2012.
Study of production factors in the country's
rail transport sector using Cobb-Douglas
production function. In 14th International
Rail Transport Conference, Iran Rail
Transport Engineering Association.

Berndt, E.R. and Wood, D.O., 1975.
Technology, prices, and the derived demand
for energy. The review of Economics and
Statistics, pp. 259-268. DOI:
10.2307/1923910.

Christensen, L.R., 1971. Conjugate duality and
the transcendental logarithmic prodcution
function. Econometrica, 39, pp.255-256.

Debertine, D. 1997. Economics of agricultural
production. Translated from English by Musa-
Nejad, M and Najjarzadeh, R. Tehran:
Publications Institute of Economic Research,
Tarbiat Modarres University.

Ebrahimi, M. and Jabdarghy, M.A.M., 2011.
Energy Demand Forcast (1404): Iran
Transportation Section, Using Arima Model.
Sharif Journal of Civil Engineering, 2(3), pp.
67-72. (In Persian).

Eslamloueyan, K. and Ostadzad, A.H. 2016.
Estimating a Production Function for Iran
with Emphasis on Energy and Expenditure on
Research and Development: An Application
of Genetic Algorithm Method. QJER, 16 (1),
pp. 21-48. DOR: 20.1001.1.173567
68.1395.16.1.1.4. (In Persian).

Fotros, M, Sahraei, R. and Yavari, M. 2014.
Estimation of Energy Demand Function in
Iran Road Transportation Sector,1978-2013.
Quarterly Journal of the Macro and Strategic
Policies. 2(7): 23-42. (In Persian).

Hosseinzade, C. and Salami, H. 2004. Selection
of Production Function for Estimating
Economic Value of Agricultural Water (Case

Sghdlys 355 @ ool 1 ol Jighes (A5 43 (5501 el 1

Study: Wheat Production). Journal of
Agricultural Economics and Development, 12
(48), pp. 53-73. (In Persian).

Hu, B. and McAleer, M., 2005. Estimation of
Chinese agricultural production efficiencies
with  panel  data. Mathematics  and
Computers in Simulation, 68(5-6), pp.474-
483. DOI: 10.1016/j.matcom.2005.02.002.

Intriligator, M. D., Bodkin R. G. and C. Hsiao,
1996. Econometric models, Techniques, and
applications. 2" ed, Upper Saddle River,
NJ: Prentice Hall, USA.

Khaksari, A. and Bazdar Ardebili, P., 2007.
Investigating Elasticity of Fuel Demand in
Road Transport of Country. The Economic
Research, 6(1), pp.1-11. (In Persian).

Koetse, M.J., De Groot, H.L. and Florax, R.J.,
2008. Capital-energy substitution and shifts
in factor demand: A meta-analysis. Energy
Economics, 30(5), pp.2236-2251.DOI:
10.1016/j.eneco.2007.06.006.

Lin, B. and Ahmad, 1., 2016. Energy
substitution effect on transport sector of
Pakistan based on trans-log production
function. Renewable  and  Sustainable
Energy Reviews, 56, pp.1182-1193. DOI:
10.1016/j.rser.2015.12.012.

Lin, B. and Xie, C., 2014. Energy substitution
effect on transport industry of China-based on
trans-log production function. Energy, 67, pp.
213-222. DOI: 10.1016/j.energy.2013.12.045.

Mohammadlu, A. 2007. Application of the
concepts of "rate of return to scale” and
"elasticity of substitution of factors of
production” in determining employment
potential of investment expenditures. Journal
of Economic Research,3(80), pp.169-145. (In
Persian).

VP 50l oo 0ylods (090 9 Comns 0,90 UL)UI’J()“’.V
a3 ok s el


http://dorl.net/dor/20.1001.1.22519092.1377.3.7.3.7
http://dorl.net/dor/20.1001.1.22519092.1377.3.7.3.7
https://doi.org/10.2307/1923910
http://dorl.net/dor/20.1001.1.17356768.1395.16.1.1.4
http://dorl.net/dor/20.1001.1.17356768.1395.16.1.1.4
https://doi.org/10.1016/j.matcom.2005.02.002
https://doi.org/10.1016/j.eneco.2007.06.006
https://doi.org/10.1016/j.rser.2015.12.012
https://doi.org/10.1016/j.energy.2013.12.045

Journal of Marine Science and Technology

Autumn 2023, Vol. 22, No.3, pp. 1-11.

Available Online: http://jmst.kmsu.ac.ir

Original Article

Khorramshahr University
of Marine Science and Technology

Energy Substitution Effect in Transportation Sector of Iran Based on
The Translog Production Function

Zahra Neisi, Seyyed Nasser Saeidi”, Fatemeh Hosseinpour, Mohammad Amin Kouhbor

Department of Economics and Maritime Insurance, Faculty of Economics and Management, Khorramshahr
University of Marine Sciences and Technology, Khorramshahr, Iran.

“Corresponding author Email: nasser_saeidi@yahoo.com

Received: 27 February 2018 Revise Date: 8 February 2020 Accepted: 18 February 2020

DOI: 10.22113/JMST.2020.120866.2129

Abstract

Energy is the driving force behind all human activities. The scope of these activities is from day to day
activities to macroeconomic activities in each country. Today, the world is moving towards lowering energy
consumption and increasing the efficiency of using existing energy, and the issue of energy substitution in
different contexts in scientific communities is under consideration. Energy is a major factor in the
development of every country that needs more effort to achieve sustainable development. The transportation
sector plays a key role in achieving development. Therefore, it is important to study the effective factors in
this sector as the second largest energy consumer in Iran and in the world. In this study, a transport function
model for the transportation industry in Iran is established and the factors of production include capital,
energy and labor. The production stretch and substitution of each of the factors of production have been
calculated and analyzed, respectively. The results show that during the period of 1362 to 1391, there is a
relatively good substitution between energy and capital in the transportation sector in Iran. This means that,
through greater allocation of capital in the transportation industry, energy-saving technology can be
continuously upgraded and a succession of capital and energy can be realized. Also, the effect of substitution
of capital and energy on the reduction of pollutants from fuel consumption in the transportation sector was
investigated.
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