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Abstract

The absorption of FDI is possible only in the light of the widespread
international relations and the stability of the domestic political and
economic situation. In this regard, it is expected that the conclusion of
international agreements will pave the way for FDI and, subsequently,
technological overflows eventually lead to economic growth. Theories
related to environmental economics show that the above process can be
accompanied by a reduction in the quality of the environment. In this study,
the environmental and economic impacts of FDI and the improvement of
TFP in the six scenarios were evaluated in the framework of the general
equilibrium model. The results show that the entry of FDI in a situation
where there is little technological overflow and poor productivity, the
economic growth is accompanied by an increase in carbon emissions.
Therefore, technology overflows in the FDI process have a substantial effect
on improving environmental quality.

JEL Classification: C68, D58, Q58

Keywords: GTAP-E, Computable general equilibrium, CGE, FDI,
JCPOA

*. Corresponding Author, Tel: 09102008453


mailto:akhbari@aem.uk.ac.ir%20-
mailto:jalaee@uk.ac.ir
mailto:mehdi.nejati@gmail.com
mailto:mina_javadinia@yahoo.com
https://en.wikipedia.org/wiki/Computable_general_equilibrium

YAY-MA o QA cyliaamo) F &3lois OF 0,90 | (gl el

Gl oS 1  Modlops ool cidlgo 3G owy p
CGE o5l céla, b (2,5 pudiinnn (5 135 a3 Lo o JULS
pl> p 3855 (59 g0 anlllao

"Ls0laa bu T (Gl gt < (gobT sl (M suzmellone a5 5L Ls

oLaidl g Cu oo 0aSiild ( Jodl o SLasdl sl S (gobaidl pale (6 xS0 aladio (goiils .
akhbari@aem.uk.ac.ir .yl p! (slo S Sdl sgls ol Kidls
jalaee@uk.ac.ir )l ! cylo )5 bl aupas oGS olaiBl g oy o 00Tl lasdl 0g,5 slcw! .Y
Ol eployS by v oA dlasdl g Cu oo 00SCiils slaidl 09,5 Lokl .Y
mehdi.nejati@gmail.com
SLaiBl g Ca oo 0SSl « Jlodlopur SLaidl g ! )5 (golasdl pale (g 550 orlado (ggmiils F
mina_javadinia@yaho0.com .yl y ! «slo S Rl augs o251

WAALYINS i Gopdy ol ITFAV/YIYE bl p b

onSz

doloyas (695250 (ol (8l (e (lsiedny (2 peiie (51354l iz
S (1315 9Ll 5 o el s 5 Mallier 005 Ly ol 4o g5 o I51s
Cgz o3V s (Mot lodaol 38les sliasl a8 ol o1 jlamsl diwl,y ol o 050 o0
Ay Coles 50 45 S L |y (So3eleiSS slag ;e ol JWo 4 g (25 sladilepw 3454
Bod ainl B as a s o lis s jlass Slaidl b o o sloay jlas o35 o8, 1, (golaidl
g e Ol Sl aalas (ol 1o @il ol jer Cann jlazee CodS alS L wilgs o
S osz ez 5o gyl A (b S 5h90 2 9 9 (2O Sladale e 395 g3l
FDI 55,5 a5 aas oo lis oSl o ol a8 )8 13 oLl 0,00 GTAP-E ogas Joles
B 0wl e 0Bl 52U (90t Dl 5 Sl (S5eIeSS e a5 aalpd 5o
ol 5355 sy i S5m0 e > pimat 3 Sogl] lfnly 4t b
SR IS B s s a5 (Sad ey JUET U5 4 s FDI g, jies 5355
el ol 10 098 o0 o pen )8 Hlasl yioli8l b golaisl uly 99,5 0 g oa Y1
3yl 05T e jlasore S Sguge 50 FDI L ol o (63500355 5,50 (YL Covan]

Q58 D58 C68 JEL guvainb

pl> 5, FDI (CGE aculons LB sogas Jolss GTAP-E : guuds slaejly

<4y Y- AFOY wLu o)l.wiv EJ?:.AM OM}: SR


mailto:akhbari@aem.uk.ac.ir-
mailto:jalaee@uk.ac.ir
mailto:mehdi.nejati@gmail.com
mailto:mehdi.nejati@gmail.com
mailto:mina_javadinia@yahoo.com

YAY e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

doddlo -

wloyw 55 piline (6,505 10 50 (golail drwgi g ol Bas 4 (olitws
S S Ll (5055 5 ol 25 Slagsb LS 350 Jle wlie sl 51
2L 2B mle 5L ogl el LB ol 5L Wl o 3Ls 0550 asle s ¢ LS
Wwgs joS g drwg Jl 50 slaysiS (solatll anwg g o) Heige Olsieds e
Ol 25 b 5 BLEI L ) 595 ale p 35008 Wilos S (A o)lg0m azdly
a2 |y ol s ol sbasdlas— el sl 51 (80 slag e s &0 (Jg s
dagi JLo 53 (sl yiS ool 3,50 5108 ey mels g nl 095l = 00,5
STy olo oo s sla g chlizea el s 5l pilo Jl 0 0,8 o0 1,3
sbac i JUisil (35955 JUsl Jod 51 oble s & (FDIY) (o )5 woitne
Togtioe alis JSal; i st w5 (ke

3l oo &Sl pw o5 |, FDI st o ylojlos dans 3 &los ol s
59,50 Jlis a4 Byl g0 1o sl 1) (o lul adlie g 009 aeads (slabal) p3live 4
TS (b ol8) IS ele s 588 oo golaBl glavsly ol (b (nizeen
a3 DI &3t l by Dasl ansls agle jos 00y 5588 auibe golazdl sloasls
Saoaily bLS )| Sh (gi 098 o0 grhae (armmeden g (owlow (s3laidl oje>
7 ey 895 31 Gy 9 Sl NS 5E neSLs Colio o jpiS e
bds e )0 a5 0gd Conli g hasd (6959 4 Gl j3dS (sl s Sl oo
2 LS FDE iz cnlpls s )18, IS ale pe 55257 1 ol (loles ¢ Dl
S A1 eoladl g sl LS g ohadlias 08 S sl Lasly, asl
o 55 salaidl Lly) 1 ayg 3 e (ol Laly (6,135,585 059 50l 390 oo
by, 25t oe gmme golaidl anwgi g 0l 4 pliws 5o ke ele (ol
OB aS j0lo oy0) yo Lol iy a5 adl anwgs slo,5iS b oo i cwlw
3hoolail LSl aslys g i 1S oo )3 gl isile Sladgr g o5 sla g gl

e 42zl VWAP) Joge 4y .)
2. Foreign Direct Investment
g0 4zl 0 Aliyu and Ismail (2015) 4, .Y
4. United Nation Conference on Trade and Development (UNCTAD)
AYAY) oledye 5 500 4 dedle goladl slooly ple lawgs aid F ploul oyl ala>do (gl 0

g dzxlye (O axiaw



Jbo 5o sloyeaS Gl 1) (Hellom I8 b o ol > 5 599955 slog o
el b a il o oladly wex ez jo Lals, oyl Yool oS g drwgs
) loygiS j5ainse o5 g j5e e dxwgs 9 0y Slge Wlgi oo g 99d o0 Cughs
s 3315 lyie b oS (el ) S ite pladl el sl 4 pymige 38l5
Lael an Lyl ayolosl s 0+ ) paasge 08,5 5 ol los 095 o a5Lis 325 ol
Slop 20 Gdad o 0 a5 s laileis (38ls5 pl ol ol bl sagw,
ez asalz sleiel 5gugs 9 (b g (o Ly, Jugnd 28,5 vl o goladl
Ol 4S5 0,5 aalys el 3 5 oS Ay aple s 395 9 Ol 53 )1 g S (SlAS @
goloamdl axwgi g oy Cled )0 5 Ay b g 559l Jaml b wlgs ge an T
Dol bl LS o 1l @bl con (358 Il
gl a oliws dilw o joline ad 4 ) Il dxngl £ooge 355 AT B2 0
Codl .l (ST gla Jus @ a5 5 s olio 5 oy ool 9,5 50 Il
by Cvgjla e g olaiBl 059> g0 pleol b by s ol molio sy anass
i 00 VARV L s 555 iy &0 i 85 1STe 655 st 0 5 Slir
ol 5l ccnl aslu (59,0 Jlodlop olaidl mhaw jo 1) Jaseduw ) ol 4
g sbasdl olite bl g (Saiip 2,8 ol el soloatdl Sl jlai o e
. a ‘“ . . R . . piid . g .
45,8 9 (BKC) ' ammecnss (8555 (—ovie anlai 4o (g5 o0 S slarone
25,5 o sl PHH) T _Sagll olaly
Cewd Foldin gl a0 Slalllas )0 599 pgpde 90 5 4T L ladows

J,3 FDI o,

4 e FDECJB jo (> )5 ailo s 95,9 a5 ains o lid lllas (S ailadl
39,9 EKC bl 1o a5 1,2 w098 o0 Conajlaome CudeS gm0 5 (Sodll (RalS
S9-S5 GDP 5l (xhaw 4 slail Sy () o sk 90 40 ()15 o
g Jale lytedss oyl agloy Vgl il amles il g iaS SanV a5

1. Joint comprehensive plan of action (JCPOA)

Il alal 4y o Lad Sl S ol iy el e Jiod 51 o bl ool (glygs @il guae & ol Y
3. Environmental Kuznets Curve
4. Pollution Heaven Hypothesis

azlye (VY3%) oolol 5 (55l & lnl )l alarly 3o a4, 99 (ol el (225 )90 S asllas (sl O

RIW



YAQ e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

Ll atsn o s |y s ) ol 53 5 39800 aila o 0255 al33l g
St S9mstt ot Sl e o 45 315 L3 & |, a5 (5351555 33ngs FDI
S0 o 5l Al adgr T Sa oVl G 5l asul v g 0sd oy else
00is¥] als oVL (glaaiszn Lo 4 45 wlools Lis PHH (slice ;o025 lalline
Slo)52S Ceon 1 18925 (pl 5l oy &5 > By g aiBlianngi slo el )
slico B o (5, S Lasil oad ol (ilsd W8 Bl axwgi S g drwgi Jb> 4o
il oy b yeiS pl gl |y SawelisS (golaidl adlin oo ¢ adl, ol ouiyY]
LS 45 el 0 s gl ol OVTRY gy Sl 15 Vo 5 (6 yiol)
Olgmedany Slallae ;o Laca ¥l Ll § consjlaes codS 5 FDI &I 5l g9.590
2l ¢ e 55 ey ey

Syl il ] g 45t slo 555 s o1l gLl Ll 35
8l el gz )3 |y S lame CunS g 05 Ll g FDI s BLS| (oo
=30 Sl Lo an aslllas ol o cplply wasS oo plasz 90 jlal anwgs 5 o
(CGE) agnc Jolss oSl I 5 ;555 4 FDI 04,5 Sod barmacions; Sl
37509y ol 45w e Las 4 S plnil (21 g (Sl Slalllas 590 s
Sg5 a5 8 55 oolatul 0 50 o >, Dlllas jo 4> 5 Jlo Sldllas o 4z euSU
A3 Slallas ;0 GTAP-E Jow fizmed 0138l oo pol> 3o (5,9l90 a5 00 p
Jmabe a5 a5 ool 4285 1,8 ooliiul 5550 5 00l (8 yme (39950 Ly 504
o=l sl Az a8 (6500 £9o50 ailige Alin (nl led ogzg 5l 55 5K (!
s a8 agar Jols S¥oles o slapts )5S 5l eslitasl sl o anlllae
wogoe Jolas oS Sy B j5 3 GEMPACK l58le 5 15 o el o (65l
FDI 59,5 45i) 5l ol & e ko ol Jlgs polol ol 2 -095b g A L]
il 58 (goladl glad 5 Cowyjlae CobS il oo SIS Az plr play 4o
Sloe (i iy 1 Sy9 5l o aelol )3 I Gl Gl 8L (sl it
B sy s 25 (59 )1 (g2 8590 o lanime i p FDI 8T ks
S5 A g Jdod 990 S (29, GLL )0 g &I eslitul 5,50 CGE (6551
IR

1. Computable General Equilibrium (CGE)



iy, Lol Y
A wlos/-1-r

Olyeasy S sl i o FDI 3t oliee (0 YAY) i Vlo 5 (5 il
55555 09,5 4 b o] izen iles Sy |y laoeiens; (Sogll asli
ST VA0CY 1Y SLag 050 0 Lis (i 1S VY 4y FDI gk 51 (g5l 0,050
S el ] Sl 3l gl losls )3 a3 90 i 555 sz o
3939 Cerized 93,18 (n S il (e 2 (5)lobine 5 e Sl ddlaie 4 FDI oy
aSd coais j55 e adlate )5 (635l 0 23S (G395SS 99,9 4 e S & wles ()
CbeS GalS nlpl 5 adss eladie Gl s 4 6551 Brae Sl e
] 00 Sy j Lo

LI, FDI g golaidl o) aocan ) glaasly (VYY) Bolo 5 Solo
slaJlow 0 aug Jlo o slr e iS o cwsjlai e caaS sl eolaiul
5 Saim lNen ogail 5l jskine cnl (gl ilosls 18 gy 090 AT
25 el 00 0ol S28lilen gla oy 30,51 Cewdds sl FMOLS s,
sl 63,5 0l Laoa VT el g solasl ai ) o alal, o |, EKC coms
FDI (509)5 sloaplayz dpdoo ol (s e Jo 5l ool ooty gl (rizeon
Syl oo CoeS GalS Aol )0 g ()8 Lasl Gliee SIS0 Gl o
Dy

6 il Cnlow 56 s Baa L (VYY) e 5 oleso
sgiedny ailos, S iy i | (glailaie diz et ($8] sl (Sl
S jlame (Sogll Tl oslinal a8 Jlole (lgiear 6531 Jole cosliws (nl (o) 2
o=l 0958l il 00l 00938l (GTAP) Sla &)l o555 ol as o)ls o yo |,
59 b Lal 6 S ileslil 236 e Syl o0 oy 1, GTAP-E (o801 Jole
LS sg b 99 50 il 39S e oy SISy 4505 alS O jgods gl
ol (n S sl a5 ams oo lis Sleas 5 Cuaio (55,5laS slaiSu )0 48ye3
b o0 g S jlaie CodS g aidly



Yay e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

=B olos/-r-r

Jeloss sl i Vo g adlate 93 L1, COE (o581l o (V1 +) "o e 5 o)
el o slatdl ez (258 059> 55l Sl 4o ISl w0 S
2 GRSl p3 SRl 5 lade Jlow sl alide 5,k aw 5 (b (25
Gy P g T Ve il 8l 5l o le a8 ailos, S e (65,51 sle i
J=BB aelys o, JAAY B o GDP s, oS s oo lis gl 5,18 ale o
AT /A R VARSI IR UK g KT IRWIN) VL L i C IO v P JOR
ol 00 TNAFY B o 0l ) 7 05 b idu oy 350 58 g i

mmatansy (Fogll 5 (65531 S pan FDI o el (¥ 10) T fuslowsl 5 5.1
S5 glis 2 0 o gy VAVT Ve 000 Jsbo o i 31 558519 0 )
e 4y g Al S el 5 Cuie 651 (650 B pan 45 s sols ylis PMGT
slasl5 jLasil o gloline goalzd JSIFDE Gl 2 L olyen (6551 Dol s 5
S8 5l gaaled il (raizmen Cl 4l Wged slo)9iS (o )3 SRS
S oo ol B 1y 00y Ll gl (Sooll olSaly a8

ddss SaeslssS g Soearly @l samlive an Ly (Y VY) L San 5 LIS
ol olee Sde basly; aiST g op)S jLasil p ©)les g FDI 0L 2 o J3ls allbb
ol gl ailos o pe YoV o B VAVY 6,50 (6l a8 5 AVl slaeols 5l b e
Cie Somei &l ool egdle el 150 4S5 6l EKC alayl, a5 aas oo
S e Olis B g sl dgpedie )5 JLal )5 il o 5L 5 FDI
2,00 592 FDI 5 )il Glos g 90 Sl alail, S5 a8

51 algs e FDIWPHH U gilbae 45 aims so olis oYV Y) T &is 5 555
Ll aaly 51 ol asl anals pliee sloyeis jo jlassl mhaw (S
aS aeo oo plas Jb slaesls 046l 5l fols b .casl lie ;oS o soladl
ol L Lot ol ools 2alS 1y ez 55 00,5 Lasl quiituns jsboay FDI Yl
Jbw o Jbw cite 151 ol eon slail (i jeome 55k 5 a5 &)50 (ol
ozl o FDE e il 51 golasdl clodlol ams o lis a8 ol asdly zals

1. Luetal

2. Aliyu & Ismail

3. Pooled mean group
4. Kaya et al

5. Zheng and Sheng



laibaie 5L dnmgs oz sbaml (o, ol jemme Il b WE ol anulS (pax
el o e oS Ll FDI 51 oy aclesl cgo 5 aelasls

56 FDI az 51 ans o i 438,550 (26 Slallas iy cggaro 59
A e Sdweaids Ho Ll sty Jlos 4 GDP wi ) s solaidl sle psie o cuiie
el odd Cejharzme CudeS 1alS g (n)S jLasl Al

S Gl Y
Sz by an LI Jollonn mlaw )0 (oulew Laly) 90t 39,00 L]
ey yoie Al dnwgs (lo)9dS g drwg Jl> 50 sloyeiS Gl (o5 sk 5 ail>
sloaie) o la,eis ool e golatl lasly) Sopy 09l (goladl Luly) d9upe
Wloyms olomlr ol oo ol aloyw 8L by S0 4 g )5 Ll b S
slaidl wlgsl o axwg Jlo 10 sl yeiS o solaidl glogl ogups 9 bb,yeiS L
Sloo! g o Julos EKC 4 PHH ;o> aolie Sl 2098 b ey jlaie
3 (i 0y e it 98 4 Olgi oo | adlllae g9d9e (gal i 9250 (50
Iy s jlaoe 1 FDI og,9 > (6 )05 00 s j9bay solaidl Lol
wws g a8 bl osse adsi (655l 9 9 S35 Loy e JUS
wolam8l o, JUI 51 cas sl oS o FDI &l 31 goladl b s 51 oo

255 oo 5,8 (59T 0,90 JUIS g0l 51 Gy aslol jo 0uS o Julow

SIS oy e JUU I Gt jlazo CoidS 0 FDI O/ 5T -)- 1

dnsg gl 58 &l ey Ty s dz g L GBI golazdl &l i ool
ol madgi Lagl loe (555l28 a2y BB BISL L plgs oo | angs Jl> o 5 azdly
Bl rals e ol b cow Wlg e dxwgd Sl 0 slo sS4 FDI oy 4
Aleals (e j5iS 0)l5 asle s ol jor 4y 45T Side iz slaolSn 1,5 w09 (5,5L8
A 10595 5 (s (gleolSn b anslie ;o (55505500 (555l I (oo j5bas

0948 o g ) (pl Cd b b &6 FDI 51 Jol> (5,9L3 5 ) 6)‘;\51-.?5%
FDI oL 51 Jols 55 sl b i S, (509 gm0 8 el Sl
SBie 35> d sl o 5 azily Ll Laoly (TFP) ' S (5,90 2 S5y 00 Ui
Syl a ey (g9, olazdl 5 TFP c.'aw &5, ccalizes slo yidu ol Cpuiion 5 e

1. Total factor productivity



yay e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

St SIS R0 (890 e S99 (S35 (Slag )y pe 5l esliul Wiy jo ela
&l 5l SIS ool wl aes 0 9 8 )3 anlgs Ojg0 g slaosly § b
Sl walyS 35y S jlane oS e S3PPSS Sl xS0 e S0 4 b
a ) 4SS lsd ol yan 4y FDI 39,9 «(V430) | 500 4,k ulul
L Sh 599955 b adgs waa slagty, 5l eslitul § So,20 1, (2l Wl oo (21
L ol e (goliasBl a ) waled ;o 6,10 G ndycally dgte e 5l 45 WS 82505

Dslee byl ) Conslaee oS Soue

solaiddl iy JUU j/ Canw jlaxo codS o FDI 5/ -1-V

EKC ay by o olsl 1o 4lsi oo Comslanme s 1 oolazil 0, 6,138,506
o9 Sl lanl jo a S 4y lai cpl o )5 wes oo lid Olalllas jg50 20,5 canlie
39 (1200 (' (u5355) 00 iy ya3 gl 6l g il del s o) oo LS|
ABE PR RSN ) JOURPIET FRETC SOMSTNEIN IS JOPIPISL LRV
sobamdl o) g oo VT Ll oyl dig,lg U &jg0a sove EKC Lulul 5 (129
St (st 3° ;e 39 (il e S akaly T el A8 sl 00 s
ke 3590 1 (6l (GTLSS (25 Lol dgd o sike (S slas il
s (VY & LSan g gysm0 I TAF wsle] g g Ll ¥+ oV T UsS) sus &l ) o8 e
25 e a3 (AISL o e 5 08 5Ll plee BLS ol seled 5o
iyt oM sl IS gl i il saisled X ys) 6551 45 S5 oo gy
S g i 1y B oy L] g ] 355 s S Y it Gilisee

E, =a+PBY, +B.(Y) +B.(Y) +vX, )

2 6leyeiS 50 ol 958 5 golamil wd; S yme jgige lyieas aplope EL L
e 3l abo s S5 hio plsean FDE 2 058 oo (i s >
sz lez ol 5o 00 08, boyeiS il o |y solaidl wly (LB slaojlasl ey
5009 g o (solazdl alsy g FDI (b 2 0959 wig) a5 el ] (6,180 (st
Ol b e (o5 (g8l adl anils JLis & a1 Lasl sl 551 ol pl

1. Porter (1995)

2. Kuznets

3. Grossman and Krueger
4. Cole

5. Saboori et al



48l ansgi (51,58 5l e slaime 00 VT lio 99,5 ST el PHH 458 o]
~Cnd o (il e 45T 098 Cgzo FDI (o9 dnng Jl> )5 la)9iS 4
125 05 aalym ooVl mlio lpdy anwgs Jl 5o sloyoiS and 8 (ol sl
O 99,9 i 00 ¥ Ll Cailen Cax Sel slasly w8l e ,giS ol
CaS Cdl g ooVl ok ol 8l golamdl o, sepy ;o odle mlio
Jolis Yo ane wans ol | ol cnl wlgy a5 SoSI .05 ol yon 4 1) e jlanses
5 Olowdw AYAF wolal 5 6 L3D) coul 15 0,8 a0 Sloylg g ljolo slo yrie
YY) e

E, =a+BDM, +B DX, +B.Y, +B.Y, +B,Y, ¥)

3l oty 1y 8 Ll o ls EKC ) b ool cugolie a5 355 alolas
b Gl slalas g DX g DM oVl ssio OY game Ol jolo g @l jlg
Gl STPHH ab 58 6,135 bt clo ol , ams e lid 3l Lallsl ogs
S5 e DM cosdle oS

Sigguse —F

Ao S SO lgrean |y olazdl as” el @Yol 5l et CGE (5631 S
i ¢y 3L cd S Abal 0.8 Jlosl b g ano g0 70 1) caiiS 0l 5 0uiiS B pas
Jo v Jolws o Loles g ass,e polis ol jo a5 lacesd 5l slacgome sl p
polie 5 Laccod gl Joo g Xjic0 o2 g 1y 398 Job «Sad el 0,15 040 o0
ol Jdow 1 i oSl ) ol il 06l oo Jo 0,90 15k ouisS aaas
2ed s 65le e CAM) T clazx g lules s ibe
30 09290 a f odomy sladudgasw an azg L (VWA (Jles) sis
Oa—zeed S S0 ) i G0lS sla F5ho U oS oo SeS Biome 4y Al

1. Sulaiman et al
2. Social Accounting Matrix



Yao e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

Sl 5 590) S oa Lo 15 Biong sl 55 Sl g SISl s308 sl Juloxs
(VAAY

g ol aelys sloml e plojer i b dsslne LB sagee Jolsi slasS
A g5 390 olazdl S (g9, 1, Al sl O3 lae ,5T wily o o] B pas S
oS Lol 1o s bl gl a1y CGE (sl Jow g5o50 oyl s 53
b ool slaoje> )3 Lajiie (o5 Slig e Sl 9 (Sulew glacdlso
5 L) Sl 00,8 o ey s ol 5 )8 Cuslws o Jlo Ceslns
o=l SR e OV (Sl oYY ‘YQ‘)&‘-“’ 95 S5 AYAZ (518,55
O by an azrg g LaolSn 5 b lgils L8, (giluange 0,5 Sl (il b e
—osls slo Jao g (rw laJos eg, ol 5l g cnl (solaidl iz slo yidy
olaldl |5 28,5 b o L wges Jolw sloJow puiorad a3l (6,5 5 oaslin
ildos 5l gl cposas l ais LB bwd s @ly 9o 48
5 (W (850 i) M slasll (g5l Joe (aitinss Slasll J5 003 125 0)0) (S5
olis SiiSly ad sla JUS—w 4y goladl olge) oslins — osls (g5le Jow
08 e ol e ol 3l (0230 & B gs S) el 05,5 pilote (s sod
SRS b peiis 5 s gladise 5 gt o Sl slazdl glyx] ales aF
g 9l s ol ansy pis izl 51 (S0 50 o5 (rmis j2 cnlpl il 18
5 (5355 S¥olxo 00F 1,0 Lo Jao (il 03 anlys Lo, 5 3blis IS (sl odlse
3= @A F ke s g il s a5 ST Jliis aelgd pien g (6 ol SYoles
DS e S5y 618,18 00l Jlo 5 slacard 5l CGE sla e .aiied oS oo
T—29 Sl e Olgiee |y Joe 00lo oGl 5o (Jon (5] e 2 sloosls cl nlo
AT g Slsls) o B polie sl o2 5 loceed

JoB sgas Jolws 555 sz ez 50 GTAP-E (6631 ,Lisle ol aalsl o
Sy i o1
S0y Oygodn 45 oSl Jo cglagylw Gy b (025 @S A5 )0 G

Bz 0476 5 oolatul 350 0018 sBL 1 51 ey g 4l cdilre

1. Shoven and Whalley
2. Boehringer

3. Mc Dougall

4. Aggregation



L (VR85 . gy 5 3t y2) GEMPACK 5310 5 51 onliciasl Uy eens] &l i

S50

GTAP-E 545/ Lzl S0 —)-F

oyl SodsS el il Az ;0 FDE og 5 SIS o) 0 jolaie 4
5o o3l ol sheslaiwl Cu e ol oo Hhasaw (CGE) coges Jolui 5651 o e
aba gy a5 0, heogi aisS ol GlsSiee ) Blte (ol lagSl
s5ban sl e SdS p FDE SIS )y 0 ogdle LGOE 655l oolia]
ozt sl (IS sl yie o e ol Ol Ko 5 2B, Ol Lo e
Sl AT solos Wlgzy oS el (sogee JobS ©oz ez 53 (28X 8L o 09 o
L Y@LQ-? Oyl Jeloss 059 0 (5981 Ll (nl )0 008 18 pwy 050 S0 1) (35
o § & g3 o T I GTAP-E lsie b g o2l 51 45 € gy b
S o ol 4 V28V T ul8s 5 J5,0 124V T 5 ,0) GTAP (631 5|
ole 5551 el (5551 Jole 355 55 GTAP (551 L 53Ul 1] ol 355 sn 4235
1 S Ll 50 caee sl 1 G 51 (65500 45 el 53

5 Sl bl (9 calone S8 (cogoe 385 092,k ;0 GTAP (555!
b i ey Yolie § L lad a5 05 oo ol |, &¥oles 51 gldegazme
00,10 50 (o S al o gl Lalg ) aes po idigy 1) Bble o g (soladl
(5 L8, OYolro g 00gs oniliw-osls ¢ sloix! (g lulus s il )0 39250 sldosls
Glaglhie o Sl g Il « B pas wadgi 4 bbgs e a5 colaz8l Jalge L8,
YA () 05 oo a5 | w3l oo

kel Jolts ] (oot bt (e 5 GTAP (1 ;5 aiate
Mo ool 5 ey Jsils ( —ogas el Caiges gldilais gils golal
Lol Lo pse alas ody alaml s polie oo s libewl jliey Lolul,

. Harrison and Pearson

. Global trade analysis project

Hertel

. Hertel and Tsigas

. Representative Regional Household
. Private Household

. Government household

9. Standard Closure

~N~Nouoh~wNpR



yay e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )...;l.a Iy

Bgb oo Gametd Jie 09212 50 laled pled (rizmen 5 oy (ol ¢ Julge
Ol oS (rizmen 5 (6550 Jole 38,5 5L 53 b oY+ V) ' Sig 5 5 S
225y Ol GTAP Jus 35 (o (slacigus 5l ol 05 apuSTiso it
Talos Sl ) aemais ;) slacasli
wai 540 —)-1-F

i by o lyl o ol GTAP (6631 51 awsy (ylsicas GTAP-E (555
oS e biled canl 00ds b Mollin o 5o 2l 5 o Slsd slaceslo
ool aS el 1 o e o6 L 651 ) nled 09 oo sadlice 15 sl loges ;o
Sl 5l Jol 05 Lasl g oad 03938 gudgs Lbe 4 (6551 —aabojuo oS5 o
L1 ailaie (BaiSads 4 baye adsi anlp )0 ool plyieay (owd slocssu
S s s 5 oy Iy Lags WYL s 5l ol ool (pisay
b aallls sl (Y200 K 5 canSond Y0¥ Sy 3 g S0 S50
P oedS 5 LS Se 5 (1239) ' Sig 5 4 GTAP-E (553l o (g5, o0les 3,90 o
asloee LB agos Jolss slagSIl %00 L GTAP-E (ool anslin gl 5 (Y++V)
g go 03l gl 1 (Y- Y) ;O‘)&o& g 30,5 A

oSN o ode Ll alauly claoolys a5ls 51 Y 65, GTAP-E (o3l 1o
90,0 azli ol ay (65,0l 09,5 050 oo adll 00938l b5l asll 4 g 1> GTAP
g €l iSIM 05,5 g0 4y YLS B ;o (o5l laul ogi o ploul ad> 6
095 J31s s il ) slaz s Moy oo SIS et 2SI

1. Burniax and Truong
g dxzl e (Yoo V) g5 g S ye 4 o3 Cilises (sla i Lo saalive (sl .Y
3. Nijkamp et al
4. Truong
5. McDougall and Golub
6. Kremers et al

el sly (65,0 ooles auie oty Wl oo s & pbb ci GE (S Jl&5 asle adsl (g550 .Y
355 slp 63 ke 05T ol (sl (g S B 5D 0,5 18 eoliil 050 gl ik 5 (Saie
390 Wlgi oo 55 gl Olge Glyie 4 aSh (Vg oy sl 51 e Olpre 4 S S8 5 Aty 1S
oniliw 4y has (Solw 4 (b 38 Jo) (655 ool olond sliee > cpl o 0,5 118 ool
pbcw l canl Ole Koo Jle 0,5 )13 colaul 0,90 (6550 ain Glgreds aSI U 0gd 0 YIS
SYg8 adgi j0 adgl oole lgicay aid) ey S8 g RaYh Caio (o adsl ools laie a4y oads solasul
babiker- 4 s3I ol ooy st asllas (glys 08 oo plowl CETM (gs3! sl olusl 3 S5 ) A

¢d a0 maskus-rutherford (1997)



g xS e g a5 GlRog, 5 le puied 5 (ONELY) €diimmn yiST) ,u0»
\ . .
-3y o0 00 yeds e (OENER)

sl

sl i by 22
fustd coln ookes Tk

GTAP o5l adgs lislo ) Sloges

]

lamlys s

{eshsd st o2leg 5 49

ik il g

S
ik by

GTAP-E 5531 ;o addgi jlislu .Y loges




yaa e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo ).,.JL )y

L sl dalo o oS 70 VLS 0l (sl (65531 oS 0 VI o Al e 0
Sl —e0g33l b3l asli jo ol Jelge ;o L s anlol ;o 5 oS 5 asle s
Bed e oS 5 ¥ Jlages b @llae CES &b 5,k 51 (VAE")
u"f’ Cuda -y )“59*‘; 6yl-.’ - (GKE) 6))" U-‘S)" 9 “-.’.LA)'“’ o= g;""‘“’l} u**“s
il iSO aye Sl Somb e )0 Opp lade (85 a3 o b ogd e
A IS (Y2 Y g5 g wShoye) ol siie oSS (65,80 5 uloyow oy JS
s oo LS S a LE g K le Vg ¥ jloged jo ondile (i o b3

OKE-outer =[OKE—inner —OvAE]/SKE +OvAE /Svae )

Sl ey Spe G

GTAP-E 5651 30 (555 aslo g <S5 o YU jLS L .Y Hlogas

5 (¥ Llog—0s) 009381 35,1 = L au¥ o KE S 55 a0 2 g Ske 45
EsK pm )5 g Lob iils sla i 55 4 OKE outer 3 OKE-inner

1. Valu-added-energy
2. Keller



1v¥aA OL‘-AM-O)‘ ¥f ‘50)Lo.a.‘:) OHF ‘SQ)BQ/ 60L»A.u3' u| w -

slo jis gl A aY o okp Hlaie GTAP-E 5651 o ams oo plas |
i bgr e S¥oles oS3 nl 4 01299 S5 5 p3SULe) 5500 (5% IO L ol
9 o iy b )l 4 a5 (S35l 250
ool b )0 (K eptST et
ao(j,r) = aosec(j) + aoreg(r) + aoall(j,r)
a0seC(j) o adlais o] ity ady b j0 (S5edeiSE s o o A0(j,1)
9T adlaie )0 (659935 1t o ym0 BOTRY(F) I adilaie o (g5gl9iST sl g oo
Tadhio 0] Gise ade mb 10 (658065 s o o aoall(j,r)
0l 00g59) i, 2l
qva(j,r)=-ava(j,r)+ qo(j,r)-ao(j,r)-ESUBT(j)*[pva(j,r)-ava(j,r)-ps(j.r)-
a0(j,n]
) Gae y0 0] qo(r) o dilaie o] isu 0 oK eog38l 55, qva(j,r)
pva(j,r) « oy calizee glooslys o o350l S ESUBT()) o adlais
P LV asie ca B ps(iir) oF adlaie o iy )0 03938 b3l Cuard a3l
J o
huly slYB 4 Lypo (555/605 LS, Fp
af(i,j,r) = afcom(i) + afsec(j) + afreg(r) + afall(i,j,r)
O GaBu yo oolaiwl 8y i dawly YIS 5o 6509580 s o po af(i 1)
S g o afreg(r) d lwly oYLS (655980 ks o o afsec(j) & adlais
30 G895 ysS o o AfAll(1) o1 dilaie (o lauly YIS @ by e (555/5258
M ailhio 0] (idu 0 oolaiwl 550 i Lawly YIS
rhuly sl Y5 ol Lol b

gf(i,j,r) = - af(i,j,r) + go(j,r) - ao(j,r)- ESUBT(j) * [pf(i,j,r) - af(i,j,r) - ps(j.r) -
ao(j,n]
PF(iJ.r) Fadlaie o) jiso o colaiwl 050 i Jawly YIS (ol Lolas gf(i,j,r)

,....5 WARPLY w.n‘ U"‘ » ua)S I oashhie )Oj ,«.?u > 3 )b ooLb.';.w»\ 0)5.0 | Ja.w‘j Lg}!lf Coud

1. Malcolm and Truong



A e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )...;b Y]

bl GlaVIS ples (o )3 (23Rl A5 L wdgs adgl Jelse G (S0l

Al o
il lops Y wdsi sl oY (slooolys sl LSl
gf(i,j,r)=-af(i,j,r) + qf("ken"j,r) - ELFKEN(,r) * [pf(i,j,r) - af(ij,r) -
pf("ken"j,nN]
Sl by Y adgs Y o il riS ELFKEN(),N)

E
pf("ken” j.1)= Y FSHKEN(K, j,n)*[pf (k. j.r) —af (k. ,r)]
k=
S 5o Y adgs sl ] oK oolaiwl 5,50 lauly Y wow FSHKEN(K,j,I)
S 0 Y oy a1 dalaie 0 K (655 dsle
S0 oY s Y o il oY s o oolitul 5,50 slooslys (ol LSl
i dlopw
af(i,j.r) = -af(ij,r) + qf("eny”j,r) - ELFENY(j,r) * [pf(i,j.r) - af(i,j.r) -
pf("eny™,j.n)]
(Sl eolgs adgy asli yo il piS ELFENY(),r)
(sl e YE adsi j0 ooliiwl 5,50 oolp Ceod

E
pf("eny”j.r) = > FSHENY (k, j,r)*{pf (k, j.r) —af (k, j,r)]
k=)
(5))—" 6‘){[_{ ,_\_Ja_, WPJ ol_i}_g (SLQMJ.Q )O | oéLer; e FSHENY(k,J,r)
6))" 4_,L°),M, US)_,O (_g‘){lf ..\.Jj.; o oolaul 3,90 o.)LQ,? u‘ﬁ""“"’
150l Y adgs o leslys sl p Lolas
gf(i,j,r) = -af(i,j,r) + gf("eny",j,r) - ELFENY(j,r) * [pf(i,j,r) - af(i,j,r) -
pf("eny”,j.n]
T dilas )Oj oli;.g ‘5‘)_" 6))"‘ ooLe‘J A—A—’j—’ 4_‘,’3[ FRyE . L'>- S ELFENY(j,r)

L;)//L;)/L(‘,LJ}:UJ)JJ 4,3)/”3 wf.(//,& ‘_;yLrvl:s/j-;'jJ [éod[ej «.a.o.d
E
pf("nely",j,r) = ZFSHNELY(k,j,r)*[pf (k,j,r)—af (k, j,r)]

k=\
g SISV s 50 ol s 3l solgs e FSHNELY (K jy1)

55 e 18 oolil 550 5YL 4 (el glosles lsieay oS



i ool Ay 45 5 Loy il (YIS gy Y 0 ool sy Lo
qf(i,j,r) = -af(i,j,r) + gf("nely”,j,r) - ELFNELY(j,r) * [pf(i,j,r) - af(i,j.r) -
pf("nely”,j.n]
as b e at o xS YIS adgs 4 o il aS ELFNELY(,r)

I dahie o) o5
4o by $599650 C )0 il LAY T Jlogei 4 azgi b g i S e @
Loles 50,5 o 518 (b))l 9,90 Al po 4 al> 10 (55 5l Aslo s S 0 (VI 0o
Dgd oo Al Y ;o glaoslys sl
oldlo )b I Jolye 5 )ik cad o b,
pfd(i,j,r) = tfd(i,j,r) + pm(i,r)
Db Cead 5 480 Cead o Ll
ps(i,r) = to(i,r) + pm(i,r)
Madhio ;00 oailw ad,e Codps(iyf) or adhie o0 oxiliw o il
IRV Iy
Ll Y Cwad §ddlaie o (ido oi A3 lauly oY cwld pfd(iyj.r)
I Al auly YIS 5 Sl tRA(i ) F dilaie o] i lawss oo (5l 5 i
il e b auly @Y 1L ced pM(iF) o1 adlaie o) ido ,o oolaiwl 5,90
b Ceand 5 S,y e e Ll
pfm(i,j,r) = tfm(i,j,r) + pim(i,r)
tm(ij,r) o ddlaie o] (isu o eolawl 0,90 1 10,1y ooles Ceoud pFM(i,j,1)
gl adhie o] jiso ,0colaiwlojsni So)ly wly Y oo xog Ol
M aibhie o0 Lawly oY 5,l5L cwld pim(i,r)
ooldin] 8,50 S o (Y Ceald
pft(i,j,r)= FMSHR(i,j,n)* pfm(i,j,r) + [1 - FMSHR(i,j,"] * pfd(i,j,r)
2 St elSnae U 5 Sl ls sV 4 e wgw FMSHR(IL),T)
Sl SIo)lg g Al Lawly YIS S5g lawgie Pfm g pfd 1 adlais
s asly Syo SOV sl Lol
gfm(i,j,s) = qft(i,j,s) - ESUBD(i) * [pfm(i,j,s) - pft(i,j,S)]
S oo o eolawl 0,500 S0y alawly S 0 YIS 5l Lolas gfmi,j,s)
J oo, ol8u lawg i Sholy alawly oYLS ol Lol gft(i j,s) S adlaie



AY e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )...;b Y]

Laol Sy olad sl lolo o Slols YIS ey ptils iss ESUBD(I)
S dalais jI] Jise jo colaiuwl 0,90 1 o))y dlauly YIS (gl oSy coand pt(iLj,r)
B Laly sl sl Lol
qfd(i.j.s) = qft(ij,s) - ESUBD(i) * [pfd(i,j.s) - pft(i.j.s)]
T ailie o] Side bawg i A3l Luly YIS ol Lol qfd(ilj,s)
Al )b o g AdyT Jolpe 4 pe oS o DL/
pfe(i,j,r) = tf(i,j,r) + pm(i,r)
Jole o SLIL (i) F ddlaie 0] (ioe o i adgs Jele cuad pfe(ijin)
Cod PM(IL1) g 5,25 o )8 oolaiwl 550 I ddlato o] Lidw lawg a5 T o
LIS odss Jelse g ol a5 asl oo S5 4y a3¥ F dilaie o i ods ele 5,5k
Wbl o gadg @l sla sy o o JelS S
AT )i Caasd 5 (s S5 1) el ol ol Cane s ol
pfe(i,j,r) = tf(i,j,r) + pmes(i,j,r)
thoraihie o jisu 0 oolatwl 0,50 i 0y Jele 5,l5L s pmes(i,j,1)
S5 sl adys Jsle ggi cpl a5 conl S5 ¥ adbioe else ol p SUL
oy 5 )5 6958 GTAP Juo )0 .0iily oo godgy calides slo i ()0 (80
ol Babod j i ls all S ou s molio 5 ey Lol el oSS S (gl lo
bz gblie 5 surly alide slaisn o (8L S 20 Sl 5 ale
RV
w5 4yl Jope (sl Lok
qf(i,j,r)=-af(i,j,n)+qo(j,r)-ao(j,n)-ESUBT(j)*[pf(i,j,r)-af(i,j,r)-ps(j,r)-ao(j,n]
ot sl i ESUBT()) 51 ailato 3 ] (i o 1 Jule ol Lolis qf(iir)
iloe ] i 50 g adsl Jalse
iilizio sloizy jlplaSye yo oolly (sl o Sgu Ly
ps(j,r) +ao(j,r) = iFSHOUT(i, J )pf (i, j,r) —af (i, j,r)]+ profitslack (j, r)

i=
dloe el (=B aax U cenl plyp adgs JS aS aao oo ylid YU dlolas
ie S profitslack(j,r) .(jsS o alal) conl) Caos )0 p90 pox Jol>) Lawly



)00 pedlsse ;5T 050 oo a8 S 10300 5009 a5 Allige j5S 00 &by (SWS
s FSHOUT(T) 5350 48,5 15,0 i e cnl eS8 s
Lol | 3 5o aze S5l ool 5l plaS ye a4 e
g b puo G LlET a5l — T~ )-F

Sran g (ogas Bpan G d9doe 28 GTAPE (o5l B ras Cons 3o
SBrae Tl e 45 09-d o0 a8 S IS 0 19l (nl izmes o ls d92s ples g0
Gl (0g =V) 08 o Cond ST OIS ail 8 5 YIS soled 050 y0 &dgo
S_S@s CES jLalw L LoV [, S50 51 (65,51 Y5 «cdgs Bpae 10 ) logel
5 il AP Ay 4 by e OGNE el iS4 (5)90,0 «Ngd oo
oS aSul jobaie) Wil NV L ol 98 e (g 4 4 bgy e OGENNE
oLSST (2l V Ly ol 4 )3 5 OG b ple 55550 é @Y ;0 OGNE setilr
10 455 ol 151 Jyena j5bts el Lol GTAP il L alice GTAP-E L
il sla i iS GTAP-E [lislo olSiT cogEN % OGENNE #) 45 ook L
S oo sskiie $5 50 e 5 S35l Slaog S o ], (Al

S g gy Lk

Oz = 03

i S SV e SV 5

S s

b s

GTAP-E 5951 ;5 cdgd b pan sLolis HLislu F log0i



AD e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )...;b Y]

(ol 184 598 JLisle 4 by e SYolso
(Sl LB sl Y5 5] cdgo slolis ab

qg(i.r) - pop(r) = ug(r) - ELGUG(r)* [pg(i.r) - pgov(r)]
40 Czez POP(N) o adlaie o0 &ylos JoB YLS 5l cdgo slolas qg(i,r)

WYL o il inS ELGUG(r) o ailais jo &g Cangllas UG(F) of ddlais
Sl b Bpas Y Cwd (asli pg(ir) @ adhie o cdgo B rae glola Lzl
I adhie o cdgs Spas YIS cwd azls pgov(r)s cdgs
tCdgo Sras sV ol jazli
-
pgov(r) = > [VGA(i,r) / GOVEXP(r)] * pg(i,r)
t=)
JS GOVEXP(r) o1 adlis o i oYL (g5, cdgd 8 a0 slaas ;0 VGA(II)

T dilaie )5 Sded b pas e
yg(r) - pop(r) = pgov(r) + ug(r) (r ailaie ;0 g aal)o)
M adlaie 10 z, b 5l cdgs ailw Cangllao UG(T) o1 allaie ,o cgs aalyo yg(r)
(dyd (Spao L sl Y Ceod aF i
pgd(i,r) = SHVYDGANC(i,r) * (pm(i,r) + tgd(i,r)) + 100 *
CO2DGVDGA(i,r) * NCTAXB(REGTOBLOC(r))
SHVDGANC(i,r) «odgs lawgi i oo gl )5 Al YIS o3 pgd(ir)
I aghio oi A3l YLS 5l cdgs B pan l ol 0,5 Ol (55, piew
pPM(i,r) 5 cdgs lawgs ouds (5,0 > 3l Y (g9, 0ads xog LI tgd(i,r)
3edge By ae jLlasl o CO2DGVDGA(L) of dilaie o0 YIS 5,15L cwald
ool (33,5 5 Sl # 5 NCTAXB o adlais o0 S5l oY
SHVDGANC(i,r)=VDGANC(i,r)/VDGA(i,r) aS
L1 aihie o A3 @Y 5l css Gran 5 oS Ul 35,1 VDGANC(,)
Hrashis o0 Jols Y 5l cdgs Bras )b VDGA(I) 4 a2 o ol
B o Cuwddy
(g (Srao T3 sl Caid o ls

pgm(i,r) = SHVIGANC(i,r) * (pim(i,r) + tgm(i,r)) + 100.0 *
CO2IGVIGA(i,r) * NCTAXB(REGTOBLOC(r))



SHVIGANC(i,r) 1 ailais ;o cdgs lawgi | Slo)ly YIS e pgm(iyr)
adbio o0 Syl GYLS 5l adgs Byae jl Jol> (0, 10 Sldle (o5 g
PIM(i,r) § sl oo (gl > g lawgs a5 T (YIS (g4, 1o )lg ad,a5 tgM(i,r) o
Hlasl o CO2IGVIGA() o adlaie jo i (Sho)ly S 00 Y (5,15L cond
radhio o0 Sl oY 5l cdgs G pan 5l 50
S
SHVIGANC(i,r)=VIGANC(i,r) / VIGA(i,r)
adhis ol gloly Y 5l cdgs Bras p op,S Ol o5, VIGANC(I,r) o
Lradhi ol Sh,ly oY 5l cdss 8 pae g e VIGA(I) 5 a0 oo lis Iy T
BB o Cawddy
g Aholes 5 o (YIS Ceod L
pgt(i,s) = GMSHR(i,s) * pgm(i,s) + [1 - GMSHR(i,s)] * pgd(i,s)
cdgo z)be IS @ Jelse cand 4y Slo)ls sV & e v GMSHR(iS)
iy (e sl YIS S sl sl LSl
qgm(i.s) = qgt(i,s) + ESUBD(i) * [pgt(i,s) - pgm(i,s)]
oS ESUBD(i) o ailaio o0 (8 yae Y gl cdgo slalis qgm(i,s)
1 g Sloly Y o
(dys bwgi L sloYE sl Lolir
qgd(i,s) = qgt(i,s) + ESUBD(i) * [pgt(i.s) - pgd(i.s)]
NG (a0 sloli Lzl —1-)-F
P2 Gk (sogad I Bras plea b pogas 5 Bras 09d 0 (558
SLaYS 31 558 oo Ll GTAP-E (553l )3 (CDE) 'culs &l i b 2uiS o
= ol ST carsl ansls golie il g sl sl el CDE Jlislo s (535l
L Sy Y5 S 0 ailys oo YIS ] CDE [l & bgyyo s,k Sl 3ub
= 6ol )0 Wil arezs adsl YIS 4y bgs e 0000 sl b aline sla il )b
stelie slo el )y (@ xSl 5 5B e oS J83) (5550 GYB = 5IYS ke
Egos0 (nl ol o JI85 5 (o188 Slitiie 4y by e yelly 5l glie s a5 5l
ot S 0 IS S o 1) 65,50 sle el il o a5 0l (T 5 ¥

1. Constant-difference of elasticity



A-Y

e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;b Y]

CDE ()l polie (lawgte jebas) 9 ailes (SL CDE jlislo )0 o5 oS aezs
il iils gl aal a il alie oy aie (65,5l slo Juls oS Caoss
sladie s CES JLalw Ly oS o (6551 ol w0000 (55,1 ool (e iy Sllasi]
9 25 )loges duglio b 45 ol oo i ALl 55 )3 OpEN =) (eidly AiS

D90 9y OGNE S b i cpl alas ¥ jlogas

wshy s LT
gopar sla¥lE
CDE
it S0 WS i jr 4 S
Op. =1
PEX O—D
3by L5
S N5 Wb w2

o3 Wt
T dilo A uibara
)<><’

T ddais Vv aghls

i )8 4 S pl 4 bgs e OYolae
isosa il Srae g)lre S azli
-
ppriv(r) = > PSHUP(i,r) * pp(i,r)
t=)
PSHUP | adhis ;o ogas lgls Spae Y cwd axLs ppriv(r)
Jgls gl (Sae Y Caad pp(iF) oF ddlaio 01 Srpae Y 4l jo pgew

Irashio ;o ooga>



:4&2«'—0}3 5@}4})9"[} "L"/;J
yp(r) - pop(r) = ppriv(r) + UELASPRIV(r) * up(r)
aiyip iiS UELASPRIV(M) o adilais o ogas lsils ol yp(r)
I aibie o cogad gl dil i Casgllas UP(R) o dibaie ;o Cogllae 4 s
oyl pl oYl popar il sloli Bl

-
ap(i.r) - pop(r) = > EP(i,k,r) * pp(k,r)) + EY(i,r) *[yp(r) — pop(r)]
t=)

oS EP(LK) o ddlaie 01 YIS 5l cogas el 3 rae slola gp(ir)
I Syan YLS cad pp(K,r) o dilaie 0 K Y Coond @ s | Y slolss
I ailhie 00 Y sanle 2aS EY(i) o dilhie jo ogas gl sl
Hlgl lawgs ool (g0 > 3 YIS cwed 5 1L By alal
ppd(i,r) = SHVYDPANC(i,r) * (pm(i,r) + atpd(i,r)) + 100.0 *
CO2DPVDPA(i,r) * NCTAXB(REGTOBLOC(r))
ot— SHVDPANC(i,r) & ailaie o1 A3l YLS 3 rae cwld ppd(i,r)
o PM(iF) (Al LoV (59, (mogaz gyl 5| b ()S Sllle 33
(>l LoV 8 ae oy ol b atpd(i,r) o a bl i YLS 5,15l
i Sl VLS 5| mogas B pan 5 iU Ll as CO2DPVDPA(,N)
I askhio
S
CO2DPVDPA(i,r) = CO2DP(i,r) / VDPAC(i,r)
Jadhino i A5 Y logas Gras )l ol o5 Ll CO2DP(i,r)
radhio o0 3 Y (g5, sogar B8 ras z,e VDPA(I)
Yl Luwgiodd (s )l (Il loYE Cad 5 1L o o a2,

ppm(i,r) = SHVIPANC(i,r) * (pim(i,r) + atpm(i,r)) + 100.0 *
CO2IPVIPA(i,r) * NCTAXB(REGTOBLOC(r))

SHVIPANC(i,I) «,lgls lawgs oads Brasi Sy Y cwld ppm(i,r)
Iaghie oi Shly Y ogas B pas )l iU )5 Sl (o5)] pgw
oI Shols GYLS g L e d pim(ir) o0 hols oYLS o Ll atpm(i,r)
I =lolg GYLS 3l sogas B pas 3l LU jLassl was CO2IPVIPA(LY) of dalais
@S I aghie o



AQ e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )...;b Y]

CO2IPVIPA(i,r) = CO2IP(i,r) / VIPA(i,r)
VIPA(LT) oS5l VLS ogas 5 ,an jl Lol 0,5 Lazil CO2IP(ir)
I aslais ) i 63‘0)‘5 sny SS9y ‘549,«:} ‘59).«:.4 C)Lﬁu

oo)s pcani' g 00l SL -1-F
GTAP laosls ol L 4 ase s 5l ,ol> iz slowl gl 5L 0,90 slaosls
Ol L) 555 Ve cloix! (g lalus o yilo Jolls baosls (pl 06l oo 7l 5l
SBoa bl p el cpl sloools Ygeme el YoV Jlo ;o o jidw OV g (adlaie
oLl L olyan 9 aie ol sl 895n g ol (iblis 5 o i &) i
g Laools Eoo S L)T 3,5 A ol doseud GTAPagg )|)3“o).: GTAP slaosls
Ol 5 851 s ol a4y bogspe (slrosly .l cogee Jobss sla Jow jo oslaul
s BB abgs o 00ls s 4o oyl B pae 5l oU (Sogll lassl e g B yae
Gy B (i sloes 5,8 calicds ol 555 de ools oSl jo (55,0l sl el el
plw il mlice (65,lis) Gidu Vo B o ooy gl oo S J&5 9
g adlate 93 5 (e jo (e el @lie ale e SIS (595 2le)lS (595

Jko s P~ F
o 5955 0dlS sogas JolsS sla e (g3l )0 ot sloplS 5 (S
Gliwl SYolan sla fal )by polie poss 01,8 5l el & le 90,5 0 . IS !
1503950 6l yusie polie a0 dlS Jowo loolawl b ol a5 glaigSay ¢ Juw S
O Joe SYoleo (la el a8 (289 500 Ojle 08 0l al Lo ln |,
aS anl oo Casdds Jae lj05,0 sl prie Hlade ¢ Jae SV olre g o>l s
Lol OYAA ¢ SoSnr S0 g plabl) il )55k 4l Jls sleosls acgame b 2l
GTAP L, GTAP-E ok sois s slo Jos a5 cal oyl axg5 LB 5 np0 5
G000yl > o e 4565 | SV olee 15 5 )l ol 0,5 4 (g5l
4,5 55 5 SIS IS 4wl il Sy S e sy g e iy
QO:A(K“L‘_“) o5



bt 555 S (55, 0] sl 5 i AL QO WL K &l sl & (55
o= ¥olas slaclsz 45 258 Jol> liabl (I b 9,5 oo )50 (555 5ke (505
oolaiwl Cu e Glgicds a5 0,09, (pl . aiS o adgiiL 1) slaie cols Acgase S oS
Slmwlows plosl gl p3Y lo) (29748 00 10 b o0 2L 5.5 GTAP-E 5651 5
515 95 slosesie polie Jlo ln (VY 208 WS oo Wl (cogee (25
el g gl b Jl jo slaixl g llus s Sl Jslas 5l ader g aglo s
L 5 ol olse a4 (231050 S 511 (6508 5 ey o ;S0LES &S L g K3
&L GTAP-E 555 o cl ailne JB il Jlo ;0 95290 sboosls 5l oolain!
g oo 3)ly py Sygods §98 Ny
go=a+ak+(\—a)l
e bl al Jl jo @ (b ey o Ol el 631 S GTAP-E
ol ol s Sed 0,5 o)ls JWss 4 pukiinns Hobds aSST Ko g o 423 5 a3
S99 COE (6581 S w¥olae ppols plis (sl wglitte by, 99 aSial ay azgh b
o=l 50 0L 5 8le 5 90 Jagi oul a8 )5 Wy Cglaie sty 631 5l aS 5l
Casgoge odls 105 0,5 4y 5L pae b 5l gl oo o0 Sl o (sl e
GEMPACK l58ls 5« Jolia ;0 .5,5] oo Cowdds 00l iy y25 grlans ;o yLisle rite
Az>gi b oS o Jo |y oal e OV olas couls a8 )T Sy adllae cpl o aS
I alin 6,8 a5 s Jelate slaol, oz 5 s, slap,d oS cuils
5L e Slons 5 dy 05-d eolaiul g, plaS 51 asiy) gl o «B0 Gl Hlas
= Yol baw jo Solw Jdo ayly Jas 8 sla Jow sl colawl 55 00,5 oo
d=do il ends o OVolao b olagSl 55 By g 000 0 e § o sl o
S S e p B (09 FEdRd (eized 9 005 0l 4 5L pas yo lak e
O 08 4 (65l o aiiS azsl aile g il 50 (1l aSGT Az

Fo dal 0,8 das o 0 Yolas gl &l a5 0,8 Bl @ az g5 bl ai )l

1. Burfisher



A e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

QUSNCIARCIN PECI RV TR SN DS o PO ¥ SRR NS v

Tl S92 g0 00 0,5 llS g0ty abogs e

s mbs -0

Sdgh S3ISS 30 53 ale s Jalo a8l B S FDI 095 aslllae ol o
353555 )y JU GIFDE o5 6 )5 loo Gl 1500 (9m 5l 095 o0 (oS
o=l i 095 dslol jo TFP 40 S'ads g dolo jus (609290 Jole 4 ol 15l 0 \Le
gl oo el o 2 gl g a5 Gl 990 Slag L e 5 g A5 S 9l

4:"0)-«! J’-«:’ M‘—’—A
P 7S s B lhale e sz 90 Joli | aley Lole (g05250 (g5 o0
o
KZKD+K|: )
Gloy (39290 9 (HAZS wlo s (635290 i 5 4 Ke 9 Ko 358 (s9lus )
1398 o0 drmloe pj aluly Billao dloyw 0B, 25 a0 (LS ) (215
dK _dKp _dKe

™
K K K
oy g alaly 4 Gl e (2Ob ) ool Sldes bl b
dK dK K dK K
- _ DX(_D)+_FX(_F):>
K K b K Ke

®)

Sloalerw ol ot 3 (21 5 (510 oy (35290 0y 00 Jol> £ gorme
‘(QKD x KD/K) ol G392ge (SIS 23w (3 Sl (28 LS s392 9

1. ad valorem tax
D9 aszl e Hertel (1997) CLS 5l pgs idu 4 b o)l ygel py iy anlllas (gl .Y



Dol o)ly ()l wle s (63590 LiSu A4S oS o iy yad glaigSa |, S
90 il goladl Hli> 5 Gudate Sod e ey co bz ol o a5 Sl
109h e Ayl )18 4 gl
ALY 0 Glejosl po S 639790 5l O s 0eSilee 9 FDI (535750

Shyd pdome Slaiagin 35 5 (b e 2 ) Sedipgs G2l
IS le ps 5 slaslojr SV 095 ialdl B 5o FDI (201331 5 (e \LSA)L'J‘
oS o0 Gy Yo 0Ll O Ol 4 JBlo> (o

Y C

lop 5 Jlosl 5l iy oS FDI (05290 08 5 (0 5V sps S350
sloolawl b asle s dsje Sol lgieds oo &l Yo VO-Y 20 o3l yo slaun

S e by Jole (609750 oy a0l (53 L g5l j0 4 by o sloS o
oas alSll (V) Jgaz ;0 g dwloes g0 wlg> >3 aile jo (699290 0l Jore

bl syl ) Jguo
(Qo,0) S
ATAR Jsl e b
AN 30 (59 ,Lws

s slaaidly ipie

K S15007 T8 i 10
2 FDI 58 51 a0 b alal 53 o950 ol 5 Slallas 45,0 51 Jol> gl
Y .. .

Dgd dazlie VVAF) [ SKen 9 (6,05 asdllae 4y

e 0353 VY Ly s a5 0k o (Lammads VWAE) Yo 8 Lo, b, 25 0oa,3VL Y

S Dldllae ool plo w s golaidl ;o Qi bl o LSl 4 guals Sl TFP L FDI §1 g ¥
ool ad § VSTFP , FDI (6,038 51 e fyusd slio



MY e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

ol Y Gl s aS s oo i cod i a4 (VYA )6 ¢ sl 5 (YTAY)
TFP ioli 8l LSl ccalizee (slo idn e s § Gunny (soAI5 alawlgas FDI
iy (59 b A 51 ST o gl bl (l ol 0emg L[ Y 5 LV/AY o5lusl 4
TFP (309 S o] (o a5 (5y5bods g g iy yni S0 2,8 (55l 90
() Jsiaz 58 lagy )l ol ol o)ly lasen o by Lol glag )l b cslize

1w 00l A

Loy sl gluges ¥ Jou

€ Sy b kel g )b
TFP & 7150 S AL o liws | aslopus 605700 &3 1+ /FF Sois A (g9 Lins

TFP a /v /+ +5 Soi A2 gy lims
TFP 7+ IVA So BL cop i | ilopus (035750 4 1o+ /F) e -B g5y lins
TFP ay /e f+ v A S B2 go,lins
TFP & /N0 Soi CL ooy lins | alo o 609750 43 /o /8 S5 —C (599 lims
TFP a1+ 1Y i C2 5o, Lins

B sloasdly e
log ylow byl -1-4

Sl bl Jelds Jsl idrs 0,5 el i3 90 4 lg 0 | Loy L L5
Sl 51 0 1y solamdl (LS sla psiie Gia STy pgs (it g ol (—ido G
3 Aol S il lynss e Tl Golul e a0 oo LaS by L
Ol Ot 8 ey S gy Sline 1 e by it 4o alaly LY (B yas
5 > ale s 39,9 45 Sl o] 51 (S anled .l oud aculxe b isy o
2 V) Jooz b @llae ool iy 25 5150090 oS ed o jlaz 0 TRP ol
P @S Gelate a5 058 oo ()5 HLaitl ralidl a4 o o s Gl 4y )
el drwgd > 50 (6o )elS o 0 i Slallas

el ol [aseie (YD) o3 SLslS aslllas ;o baisy ol )



S an 5l Jrolo (S LAt Sl Glie ams (0 GLES (bt s
TFP 55t g FDI 39,5 51 45 ciliss sla i Lawgs 51 oy alawly sla¥IS
245 o ol g 65,slaS g S s ki G5 o it 090 50 LS g e3g e
4S 05 o abax Mo o i [0 seled 5l ol agd alavly sldoslys B pan 540
anld il ool g5, (CL s BL AL (glagy i) VU o> o TRP Syt i
TFP a5 caline o ol st alaly VIS G5 pma 51 40 00,8 Ll jzals
A3l 5 (n)S Lasl als s wlgs oo FDI ial38l 51 e

e GLaSel aas oo 0l 5 golall (M sl sie 4y by e Sliwlns
or 5 slagite (oled 0y Gl Ol ge gyl (soles 3 0ud 3l
G Gt ads Ol & borye gl Sl el 00,8 ool 3 1, 515 i s e
9> ;0 TRP SS9l a5 098 o0 g (aliél carge (Sloj Leis FDI 095 S 0lgs oo
by i St ;%00 &le 4y g azbl 5l (C2 5 B2 A2 lags L) opmly
TFP coite Soi b o)ls adg o d9nge 2 (5 it 550 aloy

i e o Lt o) g ol (M sla et ls Sl s 4 bgy e gl
Jolie )0 5 Cmg g,y gyl (oolod )5 lacwad (oges mhaw (R8I L (55,0l08
sl 5 65l mline slagloy GV (iou (G (B loos 518 slaio
S o a2 |y Ladad (agoe i 1l dag liw (sled ulel 2 o
S e i |y S ol Sl e colens 5 58 i (S I8 sla i
Sods 3l da ise cpl ;o K0 Ojle a0 b il sl ol s 0 TFP Sei a5
Ceizma )5 4 TFP Sy 1 laceard sogas gxhans 3l 2lS gz 4o FDI
) e Sy )Ll ol 5l Gl (s 3590 slagitu p adgE Sl s
Ay Lialsdl sl lagy s caled 45 0,15 adgs 0, 5 TFP § FDI gy st
32l 5 5 oy CL (5aa,lias 50 puind olazil JS o (GDP) s Lallst
ols 5 S Ll 38l e toman el 00l (59, (golatl 0k ) e B2
s 2ol 3l Gy (lailate 50 (5558 » sanl 253 45 39 oanline lagy L
aad o bt |y e ,iSTam CL (gas,lias ;3 505 EV s, Jlre sl EKC g



A e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

s FDI JUU SITEP S9ge 5 sl joo 539290 08, Ol (hlite oo &l 3l i3 a5
Sl L3l Jallsl adgs ws,

Cowlus Ldxi - F-4

S390 4 JUU 5l olaidl as e Coos ooy >l slogy s o aSiol 4y axgi b
Jlos 0,5 oo 51,8 58l o FDI 5180 plo oo (539250 il33l 5 Jalse S
e oo Al adel C 0 0 il gl iiS Jold 2Ll b Vo4 bg e Cowlus
O Al g armloms o)y p 50 (a0)3 B0 9 Ve i (B3 b Comsla ol ()]
Redse Al Ao e Dy Gl

o ade Ot U ool e 3ldail o nSiles polie " ams e Las gl
50 Hme Glyouil polie (piomed g 0,10 ool iy a3 SS9l ol o)ly S o s
Ol Hladie Ly aalie )3 53 0 )lge (B 50 5 Sanl jao Loy 0 lse 5l (5 ke
Gilwa s mls YL cés SSolas asGol s ogdle Ego90 o) Vel Fy R U Y VU
AS o 0l |y b yiell polie (og 0l g Joe oo Jloas b conl oud
Gyl sl o ol by o LA wogy 00 0,05 g5y 551 ST
adgl oads g3l polae jlla il )l jo &l s o 0 ool (gilwad polds
S ala>dle
Sl Jiaio! 58 3l ool S 005 (28 4 oo Sl ol 53 L 05 o
725l S JBlas aad ol bl s ol Jdos 4y by e ol
998 oo )8 Sk 51 e Bl youl K alols yo o(1-(1/K?)) Slaalic acgamme
el bl o

ks 13 X Y0 alold jo Slaaliw 51 2Y0 -

Qs 13 Xtvo alols o Slaslis 51 ZAANA =Y

Q5,0 )13 X£F.8v0 alols js Slaaliw 51720 -

A3yl 13 Xty o alols o wlaalis 789 F




Smo o Ly (5Nl Hladie a5 (lalyl o 358 liaebl Jolsd 5o (il 9 YU 0
d‘)—>‘-"9 A_.wL: )_.s‘).: L.;)m ‘59—-’44 ud.a] 0)‘5 )‘ O ey D)0 )M)é u‘).u.u
|, 4l Sy i o g ot dals gdiie ouSs kil SogS ln Jloss
S ln 9 10 Glawbl alols sl by 5 YL dgu> iged &jg0ar Jods (o0
O b re G oAb 0 A5 g, by 4] &S w0t 1)) Lo yral
Joom 3 45 Jame ol 5 uSile polie 51 oolizad b 1) clalons ol oo
ol 'nbu‘ ).u LQJ...A‘)L: ).:LM: Lg‘)" ‘o..\.oT ws.:.:

S5 A 9 U —F

laihie Uy ol sloash 33lss asls o b ,5iS Shoo ool Laily, Sor
3959 Sl 1y St )l sLad ud 5L 5 solatll S ) o ol L Wil oo
b s lae s S i adge S sl FDI LI 5 > )5 sladsle pus
B o ggoge oyl il Buiz ) s cgolaidl ol 9gupe 9 FDI 59,9 01,8
GTAP- o8l Cozylez -Conl 48,5 )18 (o) 2 8590 Ll (soges Jolss 5551 S5
e i B 5 DUl 58 2T 8 ol g amacnss Sl oo sl E
5o Led da uly Y B a5l Jol> 0,8 Lasl as canl ools Lias zls ¢ ool
Sl 2l o lse 1 40 Wil e il Uil 9 50 TFP g a8 ),
slogs 4 Jelse S (5 902 St A1 500 ©)le 4 il axsls Jis 4y (n)S
el FDI 5 Gyt ial33 5] Gl oS Ll G2alS s ey oo oo 3G FDI
e QA 4 OlgSo0 B B 5o )5 jladil 4 bgy e il @ a2 g5 b ioren
Dy oS el el e (Se3elesS lag e

D9 Com jlazne o 55 4 yoeie Wlgi oo 5988 4 FDI 099 50 oSyl aes
21y g BB oy a5 sl aiils ol yen 4 (g lobine (So55iS5 5o 5 e aSST S
4o by e zulis Conas sl 5l 90 PHH 3ass &0 (ol e 30 0,51 asoy TFP
Gyae 510 sa VT el Ol s mls LS jo La iy adg ol &l s
NS ) el s s (v sLad Wlsi oo 15wy abanly YIS



MY e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo )..;L )y

A5 09 oo JYatwl 45s8 ol (golaidl Galize sl yidu jo Jovise opl pess LS
RGP XTVIPY SOV S POV S SRR ] BN W) PRV PU AR

Olpl olaidl 5 TFP ¢ FDI cuie sloS el sbgy Julow ggo90 aSul Colys o

Slidod glym Ladge Oloieds Wil oo Al dnwgy gloysdS L L) Sege (o2 50
0o a5 slaS e Ol Sl dos LSl b (ol j0 0,5 )8 Jlaine ST
FSTas Jb o ccwl 00 Sen loy (b yo coolaiul 5550 o3I ol alawlgay
e o g o i ol slaidl (5 (DCGE) soges Jobss Judow sl Lgy (065!
Sloisy )0 1) S jlasl Ol ks W) (S 5 O slo e ST g, o5 o0

.ola )‘)3 o 0)9.0 éL.a..B‘ A_QL?LA

&L

50 Sogll sBaly ausd 5l 60,8 (WWAP) s> wolel § Lo, (5, LS
5 pole aslilad > —olnl o)ls alal, 5l sualed ean¥T plo oluls
NO-TY VY o,leds s jlame (65955

Aol ) pl o)l (OFAF) 0,8 Slies g debld ( Lo e il e (5,07
3 by e i 3 ol sl S il £ (S e ol sl
S o555l Slalllas 7285 oMl (ly98 Galame Slaiagh S e )9iS Gone
NFEVY - Ldis o lods . pne s

S Tlop byz 86 OTAY) do 0 Sloninsd; a5 Vo § 50 o5 yhec]
alilad Lo ojs> oo lo,sis Cuwjlae CodS 5 ) i
A=Y A oyleds golatdl arwgy Slahss

Gk ps 518 gl 5ol LOYAY) wel 3 e oledysy 9 el 5 00>
o slagtegh S e plpl o LBl Gl 5 (FDD ()5 i
APPYY ;Lo oo cgolazdl Slalllas 285 . ool (gl 95

‘_g)'l.mb‘)‘" Pl ey OYAF) oge (Sls 5 bageo (gowrw Lol (LSS
Wz dbre (JBsegee Jol oo 5l eslitul b icemjlaze s S
izl psle 5 (gl (o pae wlaidl Modlon il ,aiS ol L sladlaie

R



2 ol ol Ol a3l szl 3l s (TA0) dez 0 SslS £
olatdl 5 o pae oaSiily o)l cwlid IS aeliLl Lol ) goladl glo e
OleyS ol augds olKiils

g o ollasl g tsle baws olhee jo olpl olai8l (VYAS) ols 3 ¢ soge -
.O‘).@‘S .)Lii

M sogee Jolw Jow CJB jo goladl sl e 5 g WTO 4 ] Gl
AV Al o les L golaidl wliass (CGE/AGE) acwl>we

s sladel o aig pamass ((VWAA) i « S (S0 g duex lobl .
Goladl glo cw) ) (5 lode olaidl aclilad Lgy coges Jol Joo SO LB o

\—YA ‘f O)LQ.MJ 4; 0)90 ‘(&Lﬁk’

slatl ) ek 6,8 ale s Sl Ll OYAY) sage ¢l N -
oSy s alls, drsbrs BB ages Jobd Jaw oy 5l oolinal b ol

11.

12.

13.
14.
15.
16.
17.

18.

19.

) s
Aliyu A. J., & Ismail N. W. (2015). Foreign direct investment and
pollution haven: does energy consumption matter in African countries?
International journal of economics and management 9(5): 21-39.
Boehringer, C., Rutherford, T.F., & Wiegard, W. (2003). Computable
General Equilibrium Analysis: Opening a Black Box, ZEW Discussion
Paper 03-56, Mannheim, Germany.
Burfisher, M. E. (2017). Introduction to computable general
equilibrium models. Cambridge University Press, 2ed edition.
Brockmeier, M. (2001). A graphical exposition of the GTAP model.
GTAP technical paper 8, revised.
Burniax, J-M., & Truong, T. P. (2002). GTAP-E: an energy-
environmental version of the GTAP model. GTAP technical paper 16.
Cole M. A. (2007). Corruption, income and the environment: an
empirical analysis. Ecological economics 62, 637-647.
Grossman G. M., & Krueger A. B. (1991). Environmental impacts of a
north American free trade agreement. National bureau of economic
research working paper 3914. NBER, Cambridge, MA.
Harrison, W.J., & Pearson, K.R. (1996). Computing Solutions for Large
General Equilibrium Models Using GEMPACK, Computational
Economics, 9, 83-127.
Hertel, T. W. (1997). Global trade analysis: modeling and applications,
Cambridge university press, MA, Cambridge University Press.



AMAa e $ 105G lo jw JUU 31 oy j o oS o Madliepw saaol cdidlgo ).,.JL )y

20.

21.

22.
23.

24,
25.

26.

27.
28.

29.

30.
31.

32.

33.

34,

35.

Hertel, T. W., & Tsigas, M. E. (1997). Structure of GTAP. In: Hertel T.
W. (ed.) global trade analysis: modeling and applications. Cambridge
university press, Cambridge, 9-71.

Kaya G., Kayalica M. O., Kumas M., & Ulengin B. (2017). The role of
foreign direct investment and trade on carbon emissions in Turkey.
Environmental economics,8, 1.

Keller, W. J. (1980). Tax incidence, a general equilibrium approach.
North Holland university press.

Kremers, H., Nijkamp, P., & Wang, S. (2002). A comparison of
computable general equilibrium models for analyzing climate change
policies. Journal of environmental systems 28 (3), 41-65.

Kuznets, S. (1955). Economic growth and income inequality. The
American economic review, 45, 1-28.

Lu C., Zhang X., & He J. (2010). A CGE analysis to study the impacts
of energy investment on economic growth and carbon dioxide emission:
a case of Shaanxi province in western china. Energy 35, 4319-4327.
Malcolm, G., & Truong, T. P. (1999). The process of incorporating
energy data into GTAP. Draft technical paper, Center for global trade
analysis, Purdu University, West Lafayette, Indiana, USA.

Mc Dougall, R. A. (1995). Computable general equilibrium modeling:
introduction and overview. Asia Pacific Economic Review 1, 88-91.

Mc Dougall, R., & Golub, A. (2007). GTAP-E: A Revised Energy-
Environmental version of the GTAP Research Memorandum, 15.
Purdue University.

Nijkamp, P., Wang, S., & Kremers, H. (2005). Modeling the impacts of
international climate change policies in a CGE context: the use of the
GTAP-E model. Economic modeling 22, 955-974.

Porter M. E., & Linde C. V. D. (1995). Green and competitive. Harvard
business review, 120-134.

Saboori B., Sulaiman J., & Mohd S. (2012). Economic growth and CO,
emissions in Malaysia: a cointegration analysis of environmental
Kuznets curve. Energy policy 51, 184-191.

Shoven, J. B., & Whalley, J. (1984). Applied general-equilibrium
models of taxation and international trade: an introduction and survey.
Journal of economic literature, 22 (3), 1007-1051.

Sulaiman J., Azman A., & saboori B. (2013). Evidence of the
environmental Kuznets curve: implications of industrial trade data.
American journal of environmental science 9(2): 130-141.

Truong, T. P. (1999). GTAP-E. incorporating energy substitution into
GTAP model, technical paper 16, center for global trade analysis,
Purdue University, Purdue.

Zheng J., & Sheng, P. (2017). The impact of foreign investment (FDI)
on the environment: market perspectives and evidence from china.
Economies 5, 8.



