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Abstract

Today, the issue of significant increases in polluting gases has become a major global challenge. This issue, along with
industrial growth and development in developed and developing societies, has attracted more attention in order to
prevent their destructive effects. The purpose of this article is to investigate the factors affecting the spread of pollution in
the petrochemical sector. In order to test the relationship between the variables, a mild transfer regression model for the
period 1399-1396 has been used. The statistical population of the present study is companies producing petrochemical
products. The most important variables used in this study include per capita carbon dioxide emissions, product output,
energy intensity, technology costs, and added value of petrochemical products. The results showed that there is a
nonlinear relationship between the variables of production and pollution. In the estimated nonlinear model section,
because the energy intensity variable has been selected as a variable, it was observed that with increasing the intensity of
energy consumption from 5.12%, the effect of petrochemical production on the level of emissions is different and
significant. The results obtained from the nonlinear model estimate show that the production of petrochemical products
in companies producing petrochemical products at different levels of energy consumption has different effects on carbon
dioxide emissions in the country. Accordingly, given that greenhouse gas pollution is one of the serious threats facing
countries, and due to its nature, factories and companies producing petrochemical products should be required to reduce
emissions through tax and incentive policies. In addition, more polluting industries and polluting products should be
prevented from entering the production process through strict environmental laws and regulations, especially in the
petrochemical sector.
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1. Smooth Transition Regression
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1. Farin Quantity Theory



VEV | | e 63 Sy tpmin i ik 53 (S5 9T 5Ll 1 5 g Jal g o)

e o S 5 S5 0 1o ol K o etalin 4 e Ol
S Bodls 4 bg e sy Slabie Sl (s oy 53 pl (b asd bl (53b
ol ol el w55 (BL AL 255 5 il p ks ()l Dl ol AS
3ol Sl 3 J Ol a4 L 556 S w55 il 4 oS o) o gt
Dl Ao sl = Sl 5 500 53

(S eS8 &l LS Jals aalllae ol 5 ealial y5e Sl ke o Fge
0353 533l 5 3PS 4 by ye 38 (655 S pae Db (gl 5 Jpames Ol
2l el 5w 53 0l kae Dol ulal Sl pandis 5 DY pames DI 5
Ll s ST 5Ll 5o 2als & i 5580 slaaysa e ol OT
Sl o353l 2550 5 G5H G Ddd (sl 5 DY pame Ol Sla e
b oSS 63 5 ST sl js Sl 4 e ey 5 Y guams

e glaeS b 5 el &y g candllas opl 55 Sledbl L;,)ngfc;ﬁ
Wl 5 (550 9 G ONS slasdl 5 (350 85 5 ST S 0 ardyg m 3w )5
e 55287 55

95 28 e 2550 4
a el by G 53 (ST L fse Jalss e ol i Couta
— WA Glejey3 (T Do JUESl O g 85 Jobo 1 U picte o alaily O g 3T slite
3y50 Jlle s A dal g ealinal pandy 2 DY peams oS U5 b IS S VFVD
Jolo ol anflas (o LT anal 55 dalm R 5 EVIEWSS Guiss pl )5 oslizul
S 55 U e slis Ol 54 anm s oS5 5 LB mlo s slalS s
035 vy 8 S CE (pla (s Ol dbuTam (S5 ol ol
wls  andllae cpl 53 eslitul 3500 G pite oo 5 ST o)y @ aslsl s L]

Sl o



VA
N\
"o

Yot

Y

Y AVA
Y AOY
ALY
VAL

V,0V8

¥,0rY
YAV
¥)A0
FAT

Y, A0

801
+ VAo
CARY
YV

« V0

Y
TS
Gy
A

Ty

Yoy
Y,08)
¢£.y4
Y.YA

Y80

S AeSlgs al il r-"‘i)@

S5 pmams Ol 02 S
E3TRS PEVRURE RPN
SIS 4 by e (1S
R T NSRS
sy Y pame
s el

Shae Olmil 4 ar g b oS ol eay pabge ol Sy okl sty ks
Sldalie 55 035 e Koy 55115 e o5lT 503 oS Slalie SuST

C_,....u‘ a:ﬁ

dlg s,y Ogal Nt

[J‘l‘J’”L&'"“""JJ‘@L‘J'dudﬂJ"*"}@JJﬁ)w;ﬁ@d!.\;’l t )3

Gl e ples S Sl pl odiasilis (V) s ol ol 0l aistls  Godows
Lps o blo (6,8 Jolis Jb ST L 5 ol Bl 5 adls dol g 4oy o ing

LLC 9 IPS Al g Ay, b_,AJT Y d}b

L)}AJT e)l.AT

W/ “\/ot A4/ VAN S Al 63 €l Ll
g0/ —\AN VaA/s ov/y SH 5 Jpama Ol
VoY —YV/ EVY/ -V S5 e LS
W/ —/Y0 o/ Yo/ G595 4 by e a5
N geame Sl 55 03538 3|
Y/ SANY Yyo/ SV R

1. Jarque- Bera

g*:j‘)f:!
S gl e



\fﬂl@éﬂl...g5>)§{3)EM}&M))?A}T}W‘J{;}AJM}Gg.»)ﬂ

I PUIPS IR S
S a0 pe3T 3l eslinal L G (slapite 03 BLob 4 a5 b pss iom 5o
@bgcﬂﬂ‘o-’\.&b‘)ﬁd:bﬁtsuﬁ&’;owQ.«\AM%‘)J?}w}f‘UG}JJ{

CMN‘ ol G\j‘)‘ (“) J)J&- DL QT

e uﬁ;:l,stra Oga3l BB Y dor

G LEA) G¢AY) S V—o Ll
(/%) (/v) S P —el
(o) (/+)) S PP Ui
7+ 0) QVED) st ADF — L
(C7ARD) (/v ) 2S5 P el
QLX) G/ 23,5 PP oLl
Gy (/v0) 255 ADF . L

s e 0L |y (g ls s (-Ja.d Dlde 55l s slael -
o slaasl -

6-?‘}5‘44:‘4',);Q}AJ'TL;\MJLAT)‘S\);Swlﬁy}aa\ﬁlﬁa,\,«'f@.w@u
033 m 5 o i s Sedily sl 5 0k 35 1y Lo iz oy (Sl o s s ke

2o IS O g 55 ke 5,90 5 ¥t
03 s 5 DN e 5> SUNT Sl Sse Julse s st o
ook Dl (ol o e (ot 3I e 5 & (STR) Mo st O o 85 diko 2853,
Slslme 5 4908 pm 035 S5 S @ a5 L) (ot 8 1B (Sledde sk 4
o Gldde T3 b chay dm e 3 358 0 35T 5 s e (g 5158 (&SST
K S S st wlsy D3 ot b Blie 53 O35 et b 5 0se5T
95 e dlaly O3 st ans b VAP b ysul 5 5 20 § Lo g ol 4 § O g
dte 5 (LSTR) StV (o 12 (5 S5 M) (oo s el obe 5> e
s Og03T plil 5l Jol ol sb 0 05T (ESTR) glos s 1 G 55
Wl 0l 4o (F) Jgdor 55 (golgiin S8 ate e b ba e o o 8 dlal



ol a3 gr 0L 15 (PPOD FOFe,UT Olabl s gelans (F) Sy > ook &1 jp0lie
4 Gl Ogiw 9 O3 b as b 5y 55 Ol r.\gdua,u;ou.; Jsl 0w wlal
ZwlHog 5 Hog Dld 335 Ol o 4 b sy 1o 5 5

Ol 08,5 85 03 L Jus 033 o 2 i Ho 4083 sl 052 5 ol
Oropad 3 gh oo 35 A 53 A8 Oliabl o s JWE] jine Ol s 4 (g 5 U sees
Lo ite ;505 51 208 (65,50 O3 pmme Sls iia (61 05037 o 5 P-Value Sl
i e ol e JUiSH e Ol e 4 (65,51 O3 uan ki uite s
s 0535 i 53 LHog 5 (Hog ol 35 51 (Sl K5 0 g a5l Jolo il
(S ook gty nlin a5 3 el 1y Tl JUES ke O g 4 (55,51 5 s
> gor g ek 0L S w5 (812 ol 3l ol Sl LSTRL & 50 a4 JUiSH
sl e &G s SAVT Lt e Jalse ol ol ol b o oS
O 5o e Gl e 55 ek Sl s (el Gl o e lan &5 (65 51 5 e
) e G e S 50

oo g3 s QU it (S (03 o sl g5l b £ s

oleln Hogs Hyz .5 Hppaop  Hpaws Jas!
&l Lizl
Linear JOA ARAL LAY LoV E 7
oS AeSless
J ol
LSTR2 /v A4 V) VL YTAA e 04 e o
S5
O s Sk
LSTRL /o1 Lo CYAE e 3
S5
“ by an
LSTR2 *, A0 ' AVE 001 RN T
SIHFS
o353 55
Sl g
LSTR2 et ALY CYVos YA 4
Y pae
J":“"“‘}J:i.

o slaasl o



VOV | yno | oo 63,8005 b onndin iy i 53 (S 9T HLES1 g0 Jalse o
! (\‘) 4]44\) Cj& Y axdlas U‘i‘ BE) oslazwl S48 Jv\.ﬂ

Yic = Bo + B10Ti¢ + B2EC;; + B3TEC;, + B4VAP; + (o )
+ a; 0T + 0, ECj¢ + a3 TEGC;,
+ a, VAP,) (1+exp{C * (S; — )P !

OIS e S (s ge eyl L C ol oy S ATl o5 HLisl Ol Y o) o o
4 p TECit (65 51 O e SU S ECt c gl 5 J smames 01720 OTp e iy
sl o s 7 Y guamen Sl 5 03531 25 VAP (655555 4 by e
OLSan 5 6K g5 anlllan ot 4 8 1 andlan ol 55 03kl 350 o 25 Jko
4y (0) Jsr 55 LSTRIL (6 KU1 ol b ot & Jks (oassd guolss .ol (Y2 Y1)
4 LSTRI Jus j5 (65 51 O e Sdld ke s ol 55 .Sl 0 0315 il

ol 0 s digy SIS ke O 2o

Jao s 1o o Q15,50 5 .(0) dgar

die o= o

(/ee) oY shhoe Sl 2 2

(+/0)) Y S5 Jsams Olje

(OB SRVARY SIS e

(+/+0) =+/+QA SIPFS w bs e aupn

(+/08) 2 /08 o gy Y peamee DI 5 058l
N

(+/0n) /4QY sl 512 2

(/1) +/Y 8 S5 Jsamn Ol

(+/+¥) +/YYo SO A B e S

(/e0) = NAY SIAFSS 4 bs e au e

(O DRVARY: PSS SYCIRCE WY RCHR WP Tt S8



oY LS o

/A Ce. s
VA 20 gy (a3 oslal Y0/4A F o Ll VL LERPL S

X

O ez ey sl ck.» 23 Shasn bz sl Sol 4 oamg L
(S 5 Jgame Olimn sla piie 45 Sl pl Kby aomsts (iyls Lo 1 (I3 sne
5 b i o e O pams OIS 035530 3550 5 6551 O e Dl
N game b 53 SaVT Hlasl , gyls me s Cute SIS lols Jue b 8
Sds S ey Soge opl wekd 5T ey e el 03g i
EECURSTOPIRYEL ARNIRYA S} SFTVAL N A S P E O P S M PSR gl
o (GalE Sl HLasl ol o3 /N0 0 5 /FYO /Y F L Ll s b
035 % 3 el DIk ule e (e b 5 5 (ST sl
Jlo olonty b dglie 53 48 Sl OT 31 (Sl b gy p Sl 039 o) b S
b oS 55 0 gt 5 ol ol plpy 55 4 S0 5 e sles I &5 s dS
0 pmn Sl b il 53 318 Sl a3 #/F 35 e Sl am sy YV
OF g & 5 ot (a5l 2alS 5 e (Rl ) @ e (ands o i3 5o 555!
Wl 0 i opl 53 (SANT HLasl js il5bl 4 o

25 G5 OY game Ol 55 SRl 555 oo odalie ol Costy mmls ol
S Ll S I SLasl Ol 55287 53 a5 Gl odd ol 4 onie candis 0 i
CoiS b 4 5 pde 5 G5 SIS O3 Sy 4 pde 53 p b s pl
Sl i onl 53 I Saolls o Fis0 55 Crimped ool 035 S Lome
Sl 53 35 b ims 21530 1y o (Sl o 5555 Sl eslitul o gast )3 0 U5 0
b 58 55 S I jlasl ys S 4 e WIS 0 5 5 s 5

5 Sar 5 3 g pe Sy Jde paiets a0 p5T 1 odaT s, =
el Je I ez 55 Slaanl il g [SCia

LG i~ ﬁj)jbd‘)‘}&j&dhcmOJu‘&éuw)bg)#bu
O e s (YL iy L b)) HG 5 (6550 O e s ol Aiy L JbLs)



VO | i jno | oo 63,805 b onnin iy i 53 (ST HLESI g0 Jalse )

(ol by (6551 o pae s oS ais clins o O s o 13 g Al g5 (65 51
Gl te 5 o Blod by n iw s ST Slasl JLjsl ps b 4T
Y s SIS 0331 S5l 5 5 Jseme Ol (S35 O e DUl
DSl 5 fee Jalse e 6l LSTR Jute Cldl 4 a5 b ool (i 4
o e oglita zshe 4 s ST Ll ST 25w Ol (( SAYT
JJ@QM..LS)ﬁjjjb&ﬁ)\fs;&ﬂ.iﬁbdnouJf}\g)uﬁ;ﬂ\}&)\:ﬁ)é}j‘
el O/1Y Uslas (ECip) 0 053 e JIS a3l @ dor 55 b (650

Cld il ol G55 e S A F5 8 Gl das e 0L S
S5 035530 5550 6551 o e Sk (S5 gmammn Oljn (sl ke (5,18
4 ad dal Sslie ST Ul @y G5 5 eedsn OV s
ol DB (e Lo y3 OV 350 4 (651 U3 mme Ss b, S oy s Ole
0t 3,51, K =1 Lol ,ea LSTR oluly dite Sul 6 4 5 b3 S a5 i
S8 oIkl 4 I aze s yls 1y b pie O,lze b, (g ledie < lls (LSTR1 )
D315 5 0 Ol eai 095 L 5

(Sal3) by Sy € LT Cavy )y 415 LSTRI Jus
Sy By Slaeyss 53 & ST 3) 035 Sslie s NSRS PRC SRR
e D)o 4 S 2504 w50 &S 5l 5 (L5l (63585 (slaeyss 3 sline
LSTR2 (K = 2) Jute c(pl 5 oD il s 5 2651 BB o 3 50 o0 &) 50
S e ol s VU polie 53 5 by bt T 5 ST ol il il sl
Aas Olas s 5l glate gl Sle pslie j add g atdls wlie g ,lb,

S S ot 5 sduper 0
ol g e s (ST sl S el owsn ol i o
Qlﬁc&;wlésd\ﬂ)uﬁi‘_}mwudlk.agﬁ\)sosuz,,Jb)nghxiuajr@_e
0353 S50 5 GIIFS 4 b aups (g5 Dpme Db (g5 J e
dbe 51 byaae o ally 05T Hobie 4 il andsn OV e SIS g
oS5 S E VD — WA Sl ey ¢l wdle Jls! P



Slasl oS Jelge 4 § Oy go andllan 4 ax 5 Ll oslinul by 2 Y gamoms
olilgs Sl gas S Cul (golyee Jolie WliE e S0 Tea glaedn¥T
(e g S Rl L Ok 0l g 5 S e il (s sla Lk
laodu VT il &S > b sl g osls 515 50 Cous 1y 1 slaodtu VTt oo Casb
;pq?};.p,u@uuch_b);mxiww.m@tﬂ,,t?h}‘.}b
Sl s LosS Al milse 5 oped L5 semse laglsenl gl Ko
3 US| e g Llg e gl 5 e ¢ S Ll d 4 a5 1S e ST e VT
ol claots T o511 5 g 55 4 19n (ST Jilw el il 3 go Lo YT L
& diy et 53 Lol VT o 28Ty 5ol (S 55 0T 055 56 L el
as EASTL 5 st 55 ol VT Sldie Sl S 0T Sl goms

O Slo ke o b ol 48 351 0l B0l aalllan o) 5l ool sy s
ok 33T 5 ot b Jde i 55 5518 sy ST HLasl 5 b5 Y peamms
N gams G108 51 doys ONY 1 6551 o pme Sdd LRIl L aST As odalin
ol I3 gma 5 glize SANT HLasl p esds n g5

O pan sl sl 53 oactis S5 Y peams Ol jn S 5 ) Sl ol
Loy 4 4y Lol atdls 5428 55 o SAuSTles Hlasl , gelawe Ol 1 (65,
Sl (-)'Y 9 S 3> o st 5 5iS 53 o S ALS Tl &l w Lzl il
OB Ll oy A Sl B s 58 3T e (ae D Sl
b

o GME S o gasp3 G Slusl b el oyl Sl ekeT Consay il
@3lasl sl i olos 53 ST Lasl i n idw 53 5 OY peamms
s §3haBl sy (655l o e Sdd JUIST S W5 o p s nl 5 bl 6,6 5L
5,8 55 5k o

2 A ol osatsn & a3 pl ekiasilis anlllas ol Sl ekeT Cansa
(P 18) 55l T+ Y ) O 5 &5y Slallae Sl oceT s &3 s b S VT L
(199) (oLl e 5 3T 5 (WA OLSKer 5 Olglite o (YVF) (g5)l4s



V00 | i yno | oo 63,055 b onnin iy i 53 (ST HLESI g0 Jalse oy

o e Skd g 6 5 Y gamen Sl g ol s ediailyl Jde bl

ol sd e S S Tgs Ll il dawlge ST il o o5
oIl o g5 (slacs ST 3l eslizal by als g b 51 (ST als sl S
& Juadl w2218 6 508 0 Jlzdl 5 S wle o 2l 4 e 550
S5 O pan 210 3 s abal gy Ol oo Lol (dij g0 el )5S )3 (5,15 K
Gl ol S ols Sl Iy (65 51 O e Ol g (538 S5 55 ) 5 sladly s
o Gt el s 4 S Lyl pedle 58 ST ST el .
4 ey LS 358 e slgtty (SAVT Lt b (59555 1 eslizal (551 O3 e
3l b (ool ) Gl (o SASTles &l Hlasl L1 50 Ly,
2D s dbalsa Grmen AL P Gl R G5 Gl 4 B e
sl Al 1y 6551 O e Ol e ()i J50s 53 g 5 Gladly s (6551 o an
G e &S e SUwarg LS eSS ST palS 4 s b ol Sl
N T YL ITE B CApPS. PRCTRp - W Py (PW-R R ;.\.Q’YT slas! sy
5 a0 bl 5 Caw) b I CBl- Glalln S ol Gl
S sl il w53 SIS ale jur 5 G AST 1l 35 53 15 (51 3
Nl (St b g 558 (ST jlasl J a8 T 51 dbghe s b
5 bl el oo G ) Glaiawl @l (opl pls i ouuNT gl
Ly ST lasl Ll o SSLL 6551 slacaba 53 hikdos uoees 5 (&5

S S

8\.’«0 Jwa
..s)\u\}.sﬁjgbaué)bd

ORCID
Roghayeh Marefati https://orcid.org/0000-0003-0137-5333
Narciss Amin Rashti https://orcid.org/0000-0003-1446-254

Azadeh Mehrabian https://orcid.org/0000-0002-6679-8049



https://orcid.org/0000-0003-0137-5333
https://orcid.org/0000-0003-1446-254
https://orcid.org/0000-0002-6679-8049
https://orcid.org/0000-0003-0137-5333
https://orcid.org/0000-0003-1446-2540
https://orcid.org/0000-0002-6679-8049

Roya Seyfipour https://orcid.ora/0000-0001-5311-0391

@L’vﬁ

Coip Sl 5 w3 .(WWAP) LJLS (sl 5 (g 6 alkn e daes (S gbos]
AN OV o Ol g 5Bl O ) oy

ke Y 555 s iy e SULLOYAY) | i e ool slil V'i; OLS ghadlul
YV WD O ) s p bzl da g5l ks :JQJJ W0 gy

$Heslizal b0l pl ooy 5 s slapazmn (LIS (551 OAD) . pm damms ¢ aBIS 5,
FO-FO ((VF (o S clrosls il g o

DLl e S atg Ol 5557 5 .(0F40) cda 0315 sl 5 Bleo (LIS s ¢ gl
B Y (BN (Conj Loa (slo 25 3 Ol ol Olos Cxis 3 o S STl (63

et (8 oo e 285 gy 5 (ITA4) L Jsle 0355 (Samms oo 2l (B g0l L s
eyl g LSy (oo iy coalaml Calibes gla idw 53 5588 (golal Ay sl
NFENAYN () Y ((oobatsl slo_ingp) Il

SLoE mb s (¥R Ll o el 5 (3l pblall (5 cdnn cpkin 031
Al g SVslae 05 85 iCmio i 5o boslg il 5 ged 2S5 5
XY=\ BV Y Ol 6 ) slami] asliia g SUR L5 b

SIS 1 ans 3 0503 0N Lo cosl 53 5lutss 5 doea o3 3335 gluds ¢ Jio el (Kta 5
OY-¥ '+ tmw 5,8/, 00l ) 55 (63ladl iy T 53 (6l 5b 03 lazels

5 BT GL Code BT ay r LO¥AY) Ol (= 5 jrol (63l ,enlis 355ls ¢y shae
OF-YN ((YP)V (o)l slass] Slallls () 5l 55 655 Olgs

Slelles (S50 S pan g 5o o SIS Sy Fl pnsp (VA0 ks il 2
YY=F\ VY o) sl

References

Ahmadvand, Mohammad Mir Mazaheri, Mehdi And Adibi, Kamal. (1386).
Opportunities and Threats of Iran's Petrochemical Industry, New Economy
and Trade, 10, 111-86[In Persian]

Akkemik, K. A. (2009), Cost function Estimates, Scale Economies and
Technological Progress in the Turkish Electricity Generation Sector,
Energy Policy, 37, 204-213.


https://orcid.org/0000-0001-5311-0391
https://orcid.org/0000-0001-5311-0391

VOV | i yno | oo 63,8005 b onnin iy i 53 (ST HLESI g0 Jalse o

Chan, K. S. and H. Tong (1986). On estimating thresholds in autoregressive
models. Journal of Time Series Analysis, 7:178-190.

Christensen, L and W. Green (1986), Economies of Scale in U. S Electric
Power Generation; Journal of Political Economy, 84, 655-676.

Christensen, L. R. , D. W. Jorgenson and L. J. Lau (1973) Transcendental
Logarithmic Production Frontiers; The Review of Economics and
Statistics, 55, 28-45.

Farhang, Amir Ali, Khodavardizadeh, Mohammad and Khodavardizadeh,
Saber. (1398). Testing the Hypothesis of the Asymmetric Impact of Income
Inequality on Economic Growth in Iran, Development Strategy, 60, 30-52.
[In Persian]

Hasanloo, Saeed, Khalilian, Sadegh and Amirnejad, Hamid. (1395).
Estimation of the optimal amount of green tax on carbon dioxide emissions
in the Iranian cement industry, Environmental Research, 12 (6), 39-50.[ In
Persian]

Hassanvand Dariush, Hassanvand Dariush, Asayesh Hamid, Mohammadi
Nodeh Adel. (1399). Investigating the Role of Foreign Direct Investment
on the Economic Growth of the Country in Different Economic Sectors,
Research on Growth and Sustainable Development (Economic Research),
20 (2), 144-121[In Persian]

Islamlouian, Karim and Ostadzad, Ali Hossein. (1394). Green tax in energy

and final goods sectors in Iran: Game theory approach, Iran Energy

Economics, 5 (17), 1-37[In Persian]

Manzoor, Davood, Shahmoradi, Asghar and Haghighi, Iman. (1389).
Investigating the effects of eliminating overt and covert energy subsidies in
Iran, Energy Economics Studies, 7 (26), 21-54. In Persian]

Pourkazemi, Mohammad Hussain (1385). Evaluating the efficiency of Iranian
petrochemical complexes using data envelopment analysis, Peyk Noor, 4
(2), 35-35.[ In Persian]

Quandt, R. E. (1958). The estimation of parameters of a linear regression
system obeying two separate regimes. Journal of the American Statistical
Association, 53:873-880.

Sadrzadeh Moghadam, Saeed, Zainul Abedin Sadeghi and Ahmad Quds Elahi.
(1392). Estimating the function of energy demand and price elasticity and
substitution of inputs in the industrial sector: Regression of seemingly
unrelated equations SUR, Iranian Journal of Energy Economics, 2 (6), 11-
32.[ In Persian]



Terasvirta, T. (2004). Smooth Transition Regression Modeling. In H.
Lutkepohl and M. Kratzig (Eds). Applied Time Series Econometrics.
Cambridge: Cambridge University Press.

Terasvirta, T. (2014), Modeling economic relationships with smooth
transition regressions, In A. Ullah & D. E. Giles (eds. ), Handbook of
Applied Economic Statistics, Dekker, New York, 507-552.

Truett, L. J. and D. B. Truett (2007), A Cost-Based Analysis of Scale
Economies in The French Auto Industry, International Review of
Economics and Finance, 16, 369-382.

Uzawa, H. (1962) Production Function with Constant Elasticities of
Substitution, The Review of Economics and Statistics, 70, 67-75.

Verhrami, Vida. (1395). Investigating the effect of technological progress on
energy saving, Energy Economics Studies, 23, 41-23.[ In Persian]

J_A‘}Q =y (\¥44) L oy 5 i cosl3T Olal oea ¢ a3 B 2 ol 4B ¢ 5,20 RV 7Y &'Qém‘
YO (Ol 65 1 sbadl anlitin g3y oude Uil 0 g 85 Jbo bl (omds 2 Canio 53 (ST Lesl e
AOV-1¥Y (V)

Iranian Energy Economics is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.






