. ”JU

WAV/V/NY sl

. ”JU

kY
%

-

\YAA/Y/Y§

ISSN:2538-4791

el SSN:2538-483X

bl s o L s
bl&'% g;":‘bc K] 23 Jases slall asldlial
T S TA-OF Slomis VAN Sy o 0jled s L

o T HLST 9 (6591 (5290 3@ SBALT Wb wyp
Ol 1 Sladl Lol Sy jidt 38 oy 5 s 180
Panel-VAR 8455495 b

Ol 05 Ol g5 oty eoliadl ouliils sl epy 3
Ol «0lg cOlgr oty cslasil 0uSltils sl *U )13y 55 1 Sl
Q‘J'.'.‘ “)'J'@J 40]4_@5 a&.‘b\: oLzl J.JU\ L;wL.wJK ‘5)‘:\_:9) ‘-é\e 0)3 .L:.,b

oS>

jaA_gYTsujl?)Liﬁ\WC)T)L:f)aw.wlézhaj\ Loy aS pes (69,0 (65 51 B e
a5 Ol sl 58 L b amlie )3 Olal 53 (S350 O e 0305 1335 oo S lammn S5 T
Sl s BLS 1 ) 2 o ) 0l sl il (655 0 |y (6551 (S50 2 SLb Lo
23 Pt § Sl eSS 5 65,51 O e Sl gt i Ol 4 551 g0 5 (1S S I8
Gsie pla dil e WWVEVYAF o550 b ((6555lS 5 Jais Jax cimis) Ol sl (g3lasl sla idu
Cod Ay casla o 35187 (655 05551 (6030 2 ¢ S S I3 5L s Juls gl ie i 6 S
ol 4 8IS 4 Cintte (Sla St 5 5 oS (Slad o (i 03531 25165 sla ol
Lo ite 51 S (slaady 31 (1 imn ¢S 5 slaesls L (5,132 0 g 8 53 5 (sladile Sl eslizal b
G303 51 STl Sl eslial U poman ol 0l 05031 2 S enS 5 il S 5395
e)}:u,:&;u\:_.ﬁflgggr_.i:aQuu};’@_.é}:):f:i:»ﬁﬂgb&hdﬁW‘JJQ)UQJ;QJ
SLa IS ol 03ls OLES (o) 2 ) gl ol g p Satily 5 SkaDln ckaoli 87 Sl

el 2Bl o S S e 2alS 5l gas S 65 S0

. Pand'VAR JJ.A ‘JJSJ.:....S\&: )L«;-:J‘ TR W ‘c.}jjé‘ JL))‘ ‘L;jf‘ (5JJ°J'€J 6..‘\:.15 b@jl}

barkhordari @Ut.aC.ir :J s s 5



VWAA Sl |8 o)l | psw dlo || and wlis 5 o § Tas 3Lzl aslihad | ¥

FPRVISA|
Sl Cdlab 5 (6551 U3 mme Oln iy gy VAV s 55 28 S &S S, 5
5 pan sl 0315 OLES Ol (gla 25 .3 8 15 Oblssluassl a5 5 g (g3luas]
S35 Ol 5,50 4y b eyl o b SIS o (3l i 5 65
FIG ol 5 Sl Sl 55 5 Slo s oKl Sl golasl slac e i 55 oS s
2ale STl ey ) Sl e i ad gl sl se 5 (655 el solal sla e
e Oloe ol 53 4T g 31 ol e 4y 5515 (23 3lm 5 a3 s il 31 S 5 2t
LS 5 S Gl AW 5 S lame @ a5 e 53 (3Ll Al 4 a5 ol
(855 pLE3 Cosgdomn ol Lles ol jor 4 (g3LaBl lus opl oled ol ST
S ples (5318 L aS w3l sy 5 Jaes g5 8 1SS
055 40 Olgr (6551 Oams s > 53 Conlin (b, Sl (3L 53 1y Olkiads Ll
Ll bl g 3 5 4y e 5 (S0

O s 0 520 dglin 5 )5S (G531 it 53 3 g0 IS 5 luws 35 0151 50
S Gz g Slr el b a5 Olgx Gla,siS ple b awslie 5o 011 s (655
2L O3 mze Ss OYAF L s (6550 4l 5 bl ol sl (655,05 1,
Wl 03 4 Sl Lo e 1l 2 VB s 5 SOl (6 2 Dlme Ll 5 Ol D3 (655
(830l Glaise 55 S A el O s 4l e el ) S Jle s rones
AV WV AR K (S5 i Cato 5 iy o (Sl 5 o gas 5 OB
VU s O sl 53 (65,51 O3 e 4™ s o OLES Ly leT ool g daw 520
.J)‘Jc\ﬂyvﬁbc.&iy'\véujg)uﬁ\j wj.b_?u;a}ﬂq.élf

Sl okt o510l oDl (65 s g ety Ay 4l O 56 VA w3l 3
oste & 5 sl OLL 3 pgw S0 4 (o3l Uy )3 (G908 i GBI Sl 5
5T Pl cale w LS (g5 s e Sl 5 Jalse IS (o5 0 b 52U
£33 Jlw 3l dieen (o g ol GlaolSans ples 35 8 sl (6550, Olajlo &S

(¥4 O 5 635 o)

(VY4F) 55 aalijl 5 .Y



Y| Ol 5 g a3

it et jyboanly g5 i eolaml iy 5 0T J1 s (ss0 0 Sk 4l
45;_“\0_1!‘._@,M.«m_ﬁuu\,L;,yj_eﬁﬂf;\&ugmp,xiu
LG SlaS” mlie o8 Gl Ll 355 (o 0 guime L) 1 28 a2 ST DI 5 31
Lg”aj_@_gu)ﬂm):cffﬁsdjbjl.:}&@;ﬁ}u}ggaLaﬁ\_L&)wﬂu'\.;
D O T Sy 5 Cand Bl g lalis Ogy

5 ol Slallls £ e aodu VT Ll 5 (6550 G508 2 s Jolse (o)
QT;,gu&\,gruuw@&fuwM@ug..ﬂ\wﬁw\wuu;
Jed> a0 55 0l ml 3 s plolis 558 ot VT HLasl OT JUis & 5 6551 5 e
AL A8 (65,50 6550 s o Ls Ay (g g 5 Al 055,51 0151 3 Ele s
SOl aiee oo 155 A8 (o Iy (6 20 ool el (551 3 a0 3
2503 s 4 1) a5 ot gladtely (51 a2l 5 e ¢ rke b

ST Ol 5 8551 o500 it Oloe BLSSI (cuny e 55 55 g Galod o
o2 93 23 e 4y Ll Ol 5Ll Caee (gla i 53 (S S T3 0 YT
5 GLa ke Sl SUuS 63 D e 8551 o0 S S Ol
05,5 3505 canlllan ol (6557 o5 A ealinal (65,3 S50 2 iia HUS )3 35 6,59
o 33 Sl Lot VT HLasil 5 T HBT o 5 Jde CIB 55 (6550 0 slacS 4i
L s slabani plol o (b5 sl iin QL) oy aallls (nl s
Rl 3 855 oo e e S o (65l 5 050 S 5355 S 6,855
el ol a1 0 S U6 Ds ke 1 G 85 e (et 5 (5o e
DLl S oy La pize o 35S 31l s 4 imd by ST L OLY L5 ioean
i 05 5 Lleds SLulid Gdssd (pl 53 (qw) 2 250 Sl ens (b op S AST(go
)'lo,\_.:Cj_lg,wﬁajéj_la;@g‘ﬂ;\u;ﬁw.@umaijlé)fwggg
350 033 by 3 Lo 3 Jama 5 0T 35 5 (6351 o 05 3 01 S sy (6

el 0l

2. Vector Autoregressive (VAR)



VWAA 5y |8 o)l | psw dlo | cae s 5 o § Jooes Ll aslibiad | Y'Y

2289 B G s Y
S Sbe T
o el Il 4Tl 5 Lo VT Ll 5 (sh50 0 o 50 gy (o) 2 o shate
S5 O e Ol LI 65 Gl (qus 2 53 358 () e VT 5 (6551 5 s
ods o lan 01 S5y Lo 5,055t el damen e (slae s VT Lt
O smmn o mal | 535S a5 453 byl sy 53 3 8055 )
Lo e Ol a3l U ISt 4 (gladasly 55051200 Jlo 53 5 5 aadllae 55 o) S
8l amd 2 VAR A 53 e Ol ag;w)jt)m,gc,'}:}@u:st.u)
5 gAae e T3 5 S S laen o A5 sl e Lo (6l labal) i 2525 e
"0l 0N T8 S T s § b il S sl La 0 pe3T )
el ok plail (V4 F) Ltz 5 (Y F)

):J'_;So-UL‘I_ng,.;JS'}..L;)‘Jo‘ﬁ.a4{|)§JJ.:YTJ|JJL&LA}'JU.AMGW
Jol e 55 s 0 QLS arw 5 ol o oy o Conl O glie (g3liaml Uy Calides O 93
L oS gl sl o 0 0330 3w (5555188 515l cdy T3 ol ol
Sy S 5 e e i Sl s Jln 53058 28 > YL ST
o Laeslg oS5 53 Skl ) 208 SVTL oS mlis 5 ) e o
JLte (1 Tl ok 3 otu VT 151 (sl 43St slaoslys (3 S0l o po g 58
o3 Aoy L s I o Sl b 5 oS i sl & b 58 4 K
b oslgs oS 7 e g pliie 03 9r ol VU il g Ao p3 b 6K I sl 4 5 ol
A5 ml s Ay ol e (e &S S L5 ) Le g5 5SS
S g SN 5

AR Slime 4 ) (6550 2 S5 N5 0 5P 5K T3k 403 1y (550 4 O ]
DRl S s e bl sl 03 b b 4 et VT S 5 claesly Sl eslinl

1. Kuznetz
2. Grossman
3. Krueger
4. Stern

5. Dinda

6. Stern (2009)



] Ol 5 ey e g

Sl gd o g Aoty o sl 4 ST 2ol Comge S (S)5 02 03 (2305
S jlaoes g Sl (alal Uy e o W57 g8 Ol
A5 Al el (o3laBl Ly 4Tyl 4 ST ESGST 0T Sl 5 5 4 Ll 5 oo
SIS Ll 5 A o Iy (6 R ol S § a1 o 05500 5 55 0 YIS
Db Sl b 4 ol )

o 5 G |y S a5 (3Lt 5 OLs el 5 (1987 T UL
QQL&)&MJ{u;:,nQLaJa‘-}G\;.pJJL;)t}boljmﬁcw}sjs‘}ll{&lfn:.\;f@
Sl 5 65 5SS bty ¢ aes S ) s 3550 55 ba BTl ol an
RS osb ) G laoe STy B (s lae a3 s 5 4 e
(a3 o SalS

Wl (63 51 o e 5 (63Laal Ay (gL e Ols o Laulsy 3L £33 3 S0,
by (S5 am Jda 3 A8 e 0Ly VAP P06 5 7 e T 51 a5 4 (144Y) 7o 2l
a0 Aol Jool s casle 5 5LST (5, 5 Sl bl Al Jale o 5 egn (555
VAAY) Doy disle SIS Oll3slasBl 31 IG5 4 Cpiomat (53 -k (551 5,8 IS
by 5 5US" (655 dlaaly a5 s (651 AT e 0L (V3AD VAVA) " s
a1 )15 odde 14V ey )10 6 36 a5 s Wles 8 o )50
DALS 55 edde (55 13,505 (S g bl 3 (6551 B Ay g 65
Db e M5 A o se 0T b 5o (Rl s 4 (651 5 e

LS oslial 5 ol (65 51 b O3 e p ke (3Ll iy 5 S5 ol s
ol 03 9 e 4 L Cmal (oolaml anw 55 51 6 YL ol e a4 by A5 (65 )
VA 5 S 508 8 Slalllas iy Ol oy & o Ll e 03,805,

(YA Slius )

2. Panayotou

3. Stern

4. Ayres

5. Nair

6. Brendt

7. Denison

8. Pindyek

9. Kraft and Kraft



VWAA 5l |8 o)l | psw dlo || oand s 5 o § Jaoms 3Ll aslihad | Y

5 S () gL ()T e (Y02 A) O 5 OLLL oY V) 1T e
Cde 5 (Kbl va sladus oSS L o s lalllas e 51 (YY) Tl
lazsls Lol d‘&):wéﬁd;

(3aBl Ay o LIS (s psb 4 ol odd S35 8055 55 il p g 5,505,
(8 sl SLallan (Y448 $L) A8 o g 1y 5 Jan ST 5 (5551 5 e
Lilsy 315 o Lo S5 JT o (535 soiioms 1 6351 3 e o5 il 033 LS
Sl 58 (g b 55 Sl adelali ) o7 3lasl Al 5 (65 51 O s Ol
TXsd 2 b Bl 4l g3 Sl o5V 5 G b eed

Ol izt agle s 3 5L (59,5 LS8 S (65 5 o e ST cage Julse |
e Lalgy b 5 5L (658 slresly Ol il Lol (3 8 i 5s L (Yeet)
23l 33 G50t M S (6550 ke 5 ot 1y T3 5 8551 3 e Olo
Ve 5 e 5 08 o ((0880) Ul dsle Sl (sa g 03,8 O S0
oo plol (65,51 o mme 1 il 5 OIS (65 (M 1 andllan Cota b 53 (144Y)
4_2{\)&.5}5-6.»),3.s)}aJdﬁjsqbfﬂjgaoJéle.g(TH/\)Wdfjlg-)“‘_;.C,.w\
b T la, 5287 51 slums (gl (onlasl w5 (6531 O3 e Ol 1) ()l sme e
3,5 (6,8 4 3l Sl Kan Ol sle

Seadily sLa oL g 55,50 1 30ls LaalsS das o 0Lis (YY) TSty o

Vo, = o5 - - .
O3S o AS on Flie g5 JB Hsb aly IS 690, 5 6,8 So9 0

. Méhrara
. Narayan
. Bellumi
. Gounder
. Bartleet
. Pao

OO wWNPE

(\YQ')L;J}:&&} u»jk} v
8. Erol
9.Yu
10. Yu
11. Jin
12. Lee
13. Chang
14. Wang
15. Jorgenson



Yo | O, 5 g sla 3

Sla S © smulezr 53 ol i 5 (655 s Ole lize Luls,y 55 (VIAF)
o g (3L e oy IS e 8505 1 VAVE Sl (28 Ol s S g (65105
el dlis a s b o o5 Sl slalaad il sl ass j3 5 6550 gl Lol 2l 53!
w;‘;ﬁ?ﬂ;u,_?ydwdjgbupﬁuwUub’pwwuuu:iip\
S e lin @L:S Wiy 9 65,0 sl gladds jleslawl Lo sd o 3Ll )3 5 s
O5 an iia 33 Sl S o st 93 el oh ol (Yo ) 0 2l )
O G5 e g ) (Ao adaly g s Bl o s el b 5 5 65
S5 3 Jde j3 W5 Glaeslg ple gale w sy b Al Ll oy

53 B 31y 00,8 SLis 5 oslatil a5 55 St ST Ools 5 05
Jsl s obw 53 il 0357 ) (Jaoms s 5 sl 6l 2l pide 5 2l (6 50 5L
4 1S Ll o3 1 ad I L Jass S5 Slal b (6,5, 4 oo 2n
e ol 31 L (e (6305l 5.0l oo il 3 Ko Jej O3 e 2l 531 s
e B s S e 5o (655 sl el Sl eslinal 5 B a5 Rl 6550
Ssd g oS denSTlgs o VT Hlazl zals

g0 5 B b T Ll 5 (655 o pan 2 (55555 28 ey OIS 1 g
Sesliial U s s w53 (Y0 A) 0L 5 Kl o .l 0395 (6 5k Solallas
drn g 5 G Glaay a5l 48T Wl alys e 558 50 Calo YA gl s Jue
ob\_iw,"ou,_,:@.;,;@jéjﬂcu65,'1a,,m)a&\)ts;%%,‘
SIS e 5528 53 S5 51 S 1 S el o e 8L (Y22 F)
e 3 1 53 (V08) 685 s awis Sl da 5 5 oo (slaay o
b 528 L 51 (6585585 5555 Jits Oliiond 03 5 a4y da 5 5 Geod Lo lad
e 551 O e LS 55 1) it dr 5 5 a1 (5555 55 Uil
el a8 1B ST ol ml 6 5T L mle Do bl Sl Sge 65

1. Stern

2. Ruijven

3. Vuuren

4, Liu Chang

5. Fisher-Vanden
6. Teng



VWAA 5l |8 o)l | psw dlo || and mlis 5 o § Jams 3Ll aslihad | Y5

) 03 Bl Aal s (855 G e odialS 5 e piST e 15 5SS 500
3550 Slaa sad 33 (65 51 D g yls gan S 55 s 555 s sl g
sl BN gory

(851 2 s o BLI I o s s au\.&cjla.a Okl glaeds Jise cpl s
ol 3550 3,55 5 ¢ G ol 43 s Iyl (aliaml Wiy 5 S Jaes kS
) 03 e 3,13 (6 e Sl (55 S0 55 55 4 Cond 45 Sl pg 3 S0
S50 6 2L (S5 51 O s 05 53 s g 250 S el led e Sl (Gates
acalsl 53 s Ol (65,51 o e 055w oSl 55 555 (VL el s 4 (655
3,8 o D)o O Kiasy b 5 odiplnil s 5 ol Slalllas (655,

o ol Y-
O e Ol o daly (6515 o emenal e 1 eslizal L (Y4 F) S s
DAL A 5 ke sler L &S ey 0l 03 ST ey 1y obhal Al 5 655
L}J_.,a.o.l.&)454-.2o.sbQL.‘.Jc.\_.fe(alqu'\qbﬂj)\féjjgcéjj\d,mc&b
e 55 Ao gy (s 53 ol ol an e 5, (655 S0l b 65
S e 5 Sty 53 (s GALEL A5 5 (6551 s gl ke o 46 b5
15 35 g Sdedls s Sy el b Wl 54 (o5 1 o eee (1 b

O s 8 2355 SLadian 5 ST oy il 51 oslizal L (1) 01K 5 G g
W5 i mlis Sl ol S S0 65 51 O e sl oS5 5T s
i o il .l 03 ST sy 51y 6l 55587 53 el VT Hlasl 5 stls a2l
Jlo ol b Cbls dal g5 T § oo kST e 51 (S S (655 e 5
S OB 5 a5 03,5 oot Ly o § a1 S8 Sl Sl g 151
Aas e 2l Jsls el a5 g Sl ol an

Sos SLais n SLadSsSS 5 Sl o Pl 5, ST L (YY) ) 5 Sl
;},@)d;w\daa@YT,m!‘dauﬁtu)équMmgmﬁ

1.0hand Lee
2. Yussof, et al
3. Shabaz and Leita



V] O 5 ey e g

o) a3l 03,8 0TI YV VAV 095 55 I 5 558 3 pdiidas (65 )]
iy b e adasly s la (65,51 o e 5 O Sl (S HLasl (g
4 e Gla (6551 G e S0 b 6 o dlal) 6 e )1 (3Ll
Sl g (ool A

e SLaeSTSS 5 bl on oS slaesls 03 5 4 L (1410) 0LSes 5 'l
3 ey 7S (i K I ) (65 1 o e(s3bal Ay  lay (515 (sl
23 2T sla) 5587 gl 1y S5 Laoe CiST 5 (g3lal ) (o (sla (65 5
Ol a0k adaly $S5 5 g 5 0dwsOLE LOT gl . bles S gy » drw 5 b
3l iy e 3 (shls ods S5 (650 gl 51 a5 ol ok sl (sla ke
0Lk 53 651 flsl s & Cand pdyyitond (Sl 6551 a8 (oo 25 31 s & bl
b a5 dags sl ol (6,8 8 4 (g3bal iy e 53 ol 0k slgii

ity (SO S (5 g oS S s 3T (Y10) iS5 TS
5558 aw 55 o Sl e AT s iy 1558 e 5ls SSS 65 0 ST
3148 Jde ol 53038 03T Y VNNAY Y Gladle gl s 5 cplcopar ol
Q._;AL;LAJ)_&4_§:5l>-)A.,\_.':c:bQ&cauasm‘sj\:ﬁoﬂ;):)&&ﬁ
SRl o n Sk oli ST 53 5 Il 53 ol (S o 5558 53 pdibde sla 65
o= 03 1y el VT HLasl 2als” 5 e jo iy a3 ooy 53 03 58 (goliamsl Ly
o= Jlw s gesjlgn s Cu g ad g ol e 5y Ade el S g ae s ls
ol VT Lz .::;@jp 555 B Ol 4 it (651 Cute S 4l sl )
e (65 1 e STk alan | Sl ey 0p15 5 e L) AT 53 0 S STl s
S AeeS T 3 Ll 5y &S bl S e ol Bl A1 im 5287 53 5 RalS
S5l Bl 55 e e 5I Il 8 Y O Sl e o 5 4 A 5 ol e o
g Gla S o b (o 5 5iS Ha00s ou&d(ﬁ“‘)réipbjlj_{p&}kl{
DBl 153l 5 (i AT 3 Ay EalS o pe s s BN
el LGS 53 348 o o S AS |

1. Chema
2. Olugbenga
3. Maslyuk



VWAA 5l |8 o)l | psw Jlo || ae s 5 S § Jan SLail] aslihiad | YA

25 S STl s 5Ll g o531 5 Ole Cde s 52y (WWAS) (gl () 2 5o
S ST Sl ol Cle oS Conline s opl 9 Sl 0l 55 Ol ) St i3
ol e (Bl oty ol Aol Jole (65510 a9 S S LS, 01
el 3Ll sla iiw sl 53 Cot g (3 ez 0 950 ) 5 dalllae A 3L 50

2 e 2,5 LDy S sm ol g 52 L (1P DL 5 )15 55
Gt ol glaasdl js a5y ST w) Lo VT izl ya 1,y Ol !t (galasl sla i
GIa3US 5 Slads la i )3 (B e (551 Sl 5 Jed GA S s p ST S
Sl ails o SAlS g Hlasl js Cuke i

Wl m by 35S ammalos s 4 3355 (o) 2 53 (VW) 0L 5157 4
iie Obe Jast b bty oy p opl 3.3 S T VALY Aoy 53 53 Kl gt )5S
u:;)ljWQ\;,\MJ,;L&W&UJ\.MH%uﬂ,\_.T,gwjjsufm
.uLbJu_,aui.i‘j'_é‘C,&f.u4{bL;jj}‘j\cJL&Lw\QM}éJAT)JMGWJ@cJ_gﬁ‘
NS Ol sl JS o sl Y Cos b ols e daly opl 5 385 ow)y Sl
DAL A 5 a4 Lo iwen g8l 555l Cand 9 YIS Dyl IS 4 smie Dilsylg o
ol Az 53 Lus Jde sl S ide Gas 9 S Sl ola e la Olge 4 JSs
L;_?b.g._w\a.uu,,_:.fo_i\,;sjj_;\aa_g\}_bfm@,d%}nomw‘w,j
.@\stgévgggag)\,@L;u,};f,géjjsudwﬁdu;m:;g

3 lacS si 11T s loud s 6,5 ) 4 L (WWAY) s 5 (bl
P05 STy g WWOY=AYAR 6595 53 Ol 5l 53 (6551 0 e o s 15 (659 0, (315 5
uHuji.skgjg\q,@;)mj;;.uou;;ld,}a,edyéu@f}&;bou.;@l:s
o= it S el e IS (505 0 2 i i (sl ol (ST Sttt )
M_Lpm,:,gé,u_?@uj_.d,\_;:,uuouw,ﬁd\,g.wlw;;tgwgu
A Gk 3l s 2 o 1 Sos0 s e o sn Gl e 1515 S35
3,8 o D50 55 S5 O e SRS (e il 53 A5 Jul e JST 6050

e s el e iy 6,8 ) 4 L OFAY) eagls 5 (b Sl
22 B om0 5o 5 e S 5 53 ek Ain S 05051 JB Jem i o S 5l

1. Blanchard-Quah



Fa | Ol 5 g la 3

A opoen Sl ails oSS o lisl 2alS 31 o 2 (g 2 3050 sl e
o (2 S ST ST ) o e s (il S e (08 OLES (il (e
@J_:l)wufquﬂoxis\@géutjoaﬁ@gﬁ&)Jz,&o‘;@);.@!
5 @S S el (S p ol a5 Gl 03 8 s OIS Lo
s Jrom it Cn Sy s (o) 2 () 53 1ol 0 e OS5 L1 5153
0332 LS 5 (Sl oddy (F5008 (650 40 Oloe 035 oy 558
D (B an JE g e i la Pl Ol 4 loslr JEs Ju Ll slalS S

YooYV ladlu oy s Joy slaesls jlesliwal L (YYAF) 0L c\)u\.;
050511y G5 Gz Loy p galasl CLalSS 1S sl gl 5587 51 bt (ol
0558 Al (6518wl pu Lo (651 b el Gl e Gl yl 3 ks S
551 S0 2 M Jalse Olsie w0333 35 g 5 0T ol Lalls b A 5 5
u:;,lﬁ_.ﬂ)L;;,_;\g._%;ubumomw,ﬁ@\du@g.mf,lﬁw,ﬁw
A5 (S e o e 3,513 (5551 Sa50, 2 S5 sne 5 ke il a3 5
ol 0 Ol 53 Ol g U595 3,15 (85,51 (g0 g o e S LRI
s a5 B o s o SISl 5 el 0k (9551 5 e

Ol s sy 2 O 53 Goosd () 53 (65 51 S50 g dis Canl - 55 L
) gt o3t s ol ST e ey VT it 1 kel M8 35T
e el ok oslial (6550 (S)30 e yia OIS 3 (b 5 SR e lep g0 e
(13 5 (ol Oliioen Lo i 5 8 D)0 Gla a g5 S ot 550

G el g, ¥

Jae sﬁ"fﬂ‘_ﬁe?ﬁ} hﬂdw ‘;QJ&O Y-\

S s S LT Sy (glyls oo 5 Slaj (6w Slaesls jleslimal s 4 JL s
Joboss 5 40 53 48T iz a el abae 5 Glo (g Sl B S K p 4
3y 50 Sledbl S 5 sbaesls cw) p y5 Ll o.s,:...f ST aels abaie slacsls
3L 3l Slej s DLl 5 LT 4 Sy cpl 03 oSl 2t 3l e 4 3Lzl

Wl Lo ke Ly e} 55 (b SV 3 (65Kl b oo Jl e 5 0t



VWAA 5l |8 0l | psw dlo || ae mlis 5 o § Jaon 3Ll aslihiad | £+

sladds s gl = 1y s 5w SLedbl  abie 5 Slej (g ol 54l
SLablizul Ol 55 o el s 4 gl Gln  imai 3,57 (o0 o8l 3 et liail
3ssT s 41y g 5 55555 S ke
LS))TCQ.’.- A leof e 4 YYAY U VYYVE cladle ol e sl L 5 Jgd )
(S5l e Ay (85 ) (S50 g asdllae sl 55 LSl ol 5 jme LT (slaesls
3Ll (sla pidn 51 e &l 033551 551 cale (S50 4 L (S5,8 Sos0
o Sl ide 53 (S LS 1 s Jalse Ol 4 dnm g 5 Gl Slaay 5

b s 8k s (65,5lS 5 Jis Jom

Jdo sla e 5 oas N Jgd

osls gyl o J=le o sl et

e b s 5K cp SulSTes HLasl Ol
G5 bl s .' . ? - J)JS ? - Coy &l o SASligs
SRS A 3 el g el gl dely Gl 4

S3A oo ol
(551 Solas 503533l 25,0 bl )
ol o Jalee o5 Ok o
OYAY &L JL)

Sose e Ol Ep SSA Gose

u.a;-L.» wu,_ 65}" LSLAJA\;- dél, Cad LS
@A ezl (CPI) 555 03 5 C Gprice| i o
OYAT 4L JL)

S8 G Gose e atle
ngjaje_.;db)'b (O%UJ‘M}AJ}P\&)J\wLﬂ‘ﬂ) Lp )156})::'6)}")&'
(YAT 4l JL)

AiLA)...»LngaJQ_J u.a;-L.Z:

S50 Olesla (qbﬂqb.&}}u:j}é\dijj\wb‘ﬂ) Kp alo (S50 4
OYAY oL L)
bl S e gla el o338l 250 Va 03958 A5l
5 Sapdte Olsle | A asls S Gl 4 ann s 5 Gos slaay tech | G e
2555 Sl o353 Gl x5

(YY) ¢, ST 5 b



Y| 0)Kan 5 ey sl
Sl 0l 51 (V) Jgidor 53 andllas ol 55 oslitul 3 50 (slaesls o 5 LT

adllae Jio 53 oslinal 5,50 Glaesls oo 5 SLl Y U

Slaay s S| G | Cose |loS e donsl | s | S-Sl
A . . ; —? . ; T~
dnw S g Guios| 6338l B alo et S5 wl o
Y&eE YV eYe | aVed A £Y/AA | ALY | e/ oSl
i/t VACAAY | Ve ar/ve VY VY| aevY YAV/EE e
Yo/ EVWWY/YT | WvY/AE | vaq/ay Ve VAREEN B 72T B PR 72 0 - NP
VWY 4qq/Ar | A oVA Y A vi/0 Av/¥ Bl
v/00 444/A8 | YVAL Yo/rY YV YOAAV | AYAA | T0V/A0 | las Sl
SAR VA VY VA VAN V4 oYY «/0A S
Y /Yo /Y /AL VY Y/84Y) | Y/AL AN ShiS
Y/tt Ve/ve gy v4/YvY 0% ONTL | /Y RVALUR [P (MRS
AN, /ee0 AN o Y VO | /AN “/rt0 Jlaz
e
§0 §0 §0 §0 §0 §0 §0 §0
Sldalie

allas Sl S

Wi..upw,ﬁdugguﬁ&uul:w\(aﬂgﬁaduu.sjﬂjjld,}

sl s 555 el slabliul afS &S Cnl S ol 1 gobasl slaesls ol
et 33 5 Sl ot L s kte 03 oS L (55 (Slis o Ogeen S ) Jube Jl oceT s
u,,a;,,j\L;;g;;\u.>ﬁu‘};.;,_,:md,w6ung_mum§i@Q,ﬂ;ﬁ\
ol ol a5 Kol oy WOT o Ogemn S5 5 15 1y 035 UL S 55
Vo pladl La e SeBl on ar s Gt (g Aoty ady s sla0 se5T L
Ohslad 5 5o e s ite 555 p 423 s ADF APSILLC (sl 5T ol

Sl o 031

(OYar) O, 5 ol W)



VWAA 5l |8 o)l | psw dlo || and s 5 o § Jaoms 3Ll aslihiad | £

o s e ine Lo Osa3l ¥ Jgd

Gebs sl | B0l | s | Sosestr | Bl LS| Sosee | il "
. . .. . O
) o358l | ale,w | O gy $5H SA eSSl f
Y/ VYA | S\VA £/V4 —NY Y/AY YV Levin, Lin
(+/+Y) GANY) | G | e (/v ) (+/44) (/) and Chut
Ny /88 iR 0/t —£/094 Y/VA /%o Im
Pesaran &
(/W) GAQ) | G | O/ | G| G | CAY) | ghin Westat
v/Y4 AZA S YA S5 A1V Y Yo/ VY A7l ADF-
Fisher Chi
(+/78) GV |Gy | e G| e |G square
VAL ! Y/av oY YUY AR Y/V4 PP- Fisher
(+/44) GV L GIAY | ) (/Av) | (sve) | Chisquare

Gtz slaasl (il
s e 0L 1y el eylel o Jlezl jlide 214 s slasls

-\-'.4)3\' le_h;-éaw):u:,ﬂ?iujwfe uﬁu@wbﬁ&%w
)gagjlyu@u.wiuon,u_;,yww,ﬂg;\__;,Muuu

0k 0313 iled o3 e 3 ki 51 (6,8 Jolis

Laosls J s e J..a\_b L;UL« £ Js

3 G glaa 5o §on | S| S S5 Sl .
A 0398 30 ) .. oxole
dx g als BLRTEPN SiA | oSSl
—-¢/01 —-£/44 EATAR ¥/+4 0/y1 -¢/va Levin, Lin
D) D) (/2 1) (/2 1) (/2 4) (/2 4) and Chut
—i/0Y =Y/Y =\ =Y/Y —&¢/\\ =Y/¥ Im
Pesaran and
(v/v ) (v/vv) (+/40) (+/+Y) (v/vv) (v/v ) shin W-stat
YA Ye/VV \Y/YYV YA/YE YN E YV/eY ADF-
Fisher Chi
(v/v ) (v/vv) (+/40) (v/vv) (v/vv) (v/vv) square
0/1¢ YV/e VY/AY YE/YA ARVANY YY/YO PP.- Fisher
(+/v+) (+/v+) (+/+8) (/2 4) (/2 4) (+/++) | Chi square

i glaasl (il
s e 0L 1y el olel o dlex=l jlie 550 s slasls



£ 0Kan 5 sl

(,,_.,,.L;uu:,,;mumm\_iﬁ\duL;u,:;aﬁ,;bl,4_:1,m_.““,_?,

o;ﬁ)tf@_WrﬁgLﬁmurﬁu;,),\ipuuat,;.sﬁ@wm)wxnﬁ\
S e slaesls Al 10 S 5 glaesls s T R Lilgy sy owyp 358
Al abls 3 g g Laesls jo dslgaio y s p gun sl sd &S Slojnyls Sl
Sl e gy Sty ey e 5 OIS 0 85 8085 51 S s s
Sl & ol a0 sa3T alazm 1 51857 0505 5 S5y g7 2208 Wl e Ll 5 oo
gy Laaidy sltad il Sa3Ulen Glals oy 31 8 305008 S 4 shate
adby Olgie anlyadsyY ouft,,a\oyﬂmloyﬂf‘,",'d,-\a-,:.:,zm;ad,u

Llos S sl dlg
Jdo g adb g slaad s L0 J g
HQ T AIC FPE LR LogL P
FY/FA #Y/0Y #Y/Y4 F/00E+14 NA —44./v# |
FV/FA *EAIVY £7/A0 A/FVE+YY £Y/YY —VHV/50 \
*EV/YY £4/9) £5/. 8 O/FOE+Y *YE/BA | —SOA/SH v
*FV/0% 8Y/+0 *FO/AY 4/FYE+YY Y/ —£A4/Ys ¥

oo slaasl isle

Sililen 0 55T s ize Ko sliles a3 035 Sslite L 4 ey Al a3
phs g e o 2 S8 05057 )bl a5 bl okl plawil Je (sl e (1
Lolgy hils Lapine adly 53 0355 a3y Aoy Ve sl mlaw s LS*L?‘V-“ S5
Sy Dl S ey sl (ST STy ol 5551 0l e ol s ites Dotk
Y.J;o}m‘&;w‘L;J)m‘ﬁJdﬁ6uj:§:ﬁ

(W4Y) 6,815 o3l )
(YY) o, 5 ol Y



VWAA 5l |8 o)l | psw Jlo || an s 5 o § Jas L] aslibiad | £ ¥

S8 Ogasl ams N sl

Jlaz oylT O30T b

o ~Y/FY ity

s glaasl 10l

Sy a5 gl el 5l esi 51 Panel Var S 3l andlan oyl o
:@\ﬂjaquﬁsj‘sjQ},ﬂ;):}&d:wdﬁﬁf).ﬁo:&ul@T
Xi=rL X, +U,; +¢€; o)
iy il g piin by S (ladazmdinr o Sl T caily it ls 1 X calasly opl 52 o8
o gl Sl 1 € 5ot s LU crb=nln U+ 4 LP o o
S a0 Sl el 5 et S Sl Sl ST (glaed e b gy Jee &5 3 il
ol G 3l eSS ol 15 ) slte 4 it il oy 8 4 il y e (sl
e 53 5 e el p ST 55 r eslisd (S el B5) delaze

— \ Y
xlt— (xlt N Xlt g ooy XIT) (Y)
J}f»w;ﬁjjﬂ)c))yﬂaﬂu&:-)bj)w|)?&n éTﬂ.\UbﬂﬁLde)bg
_ /o) Y
€t = (€ » &t » - Ef) \

3 X (la e 4Bl fidad 3 Sy gatl 53 el 8 ST pislie o SKle B 0T 53 &8

ol 5 S a €
Xt =0 (X' = Xi{) )
& =0 (& — &) ®)

Y . .
(Yeedo &AJ))) Cw"j,) ‘d‘{‘)ﬁ‘fl}:‘ 6it S

B =y(T—1) (T —t+)

S (Pl S an iie pa Ol g daslate Ol il g5 53 SV | Jlas]
Sladis olys 5l (S S o w15 Joe ) G5 S oty T Sltaliee
oS S il Sl Ol e b dl s jize (glaaid s Sl eslinal OIS Panel Var

1. Love and Zicchino (2006)
2. Roodman



fo| 0)Kan 5 a5l

@3zl Sla puize 45T Sl sl ade ) OBl Y5 51 (SO pwiaman 1531 oo Juke
93 Sy gmaisl 33 A0yl s 30 5 0 adis b yslie 5305, sla e o sdle

::ﬁ@w;ﬁJJﬁJQ)yQJMstwc&fpﬁ@\)sw)j.a)yduu
Coy = F(Va, Ep, Gprice, Lp, Kp, Tech) )
(i o &l ey il 5550 e VA ey STauS g Hlisl Gl i COp 0T s
KP 63 -1 o0 e o LP (6351 Sed sy e GPFiCR (65 51 (5550 4 EP
Js e Sl g oSl A g5 5 G (glaais o i TECN 5 yls v (6590 0 e
J_:Jz:.a(a}:M}cw‘gaaﬁﬂkmd}\4&53\«,‘5&@4“\3;56\»&\{
roap3 5 dsl laady 5 )L 550 Sose st e 30 5 Jl adds 5551 )50
03 Jde adslas sy 3 ol b Lles 5y 13 gima Jde 53 amu g 9 G (slaas ja

GO PR ) 43‘)‘ J’.’.) d}.\;—

/88 -Y/¥)
Cov(-V) Lp-v)
[¥/91] [-¥/rY]
—v/0 /Y
Covy(-Y) Lp(-v)
[=+/+0] [F/\A]
=\ /A
Ep-v) Kp-V)
[-V/vF] [+/4]
v/e7 —+/8A
Ep-v) Kp(-Y)
[V/A%] [V/¥7]
. Y —+/:4
Gprice(-)) Va(-1)
[+/+4] [-V/+¥]
. -Y/\Y /A
Gprice(-Y) Va(-Y)
[-Y/\A] [+/AY]
—Y¥/VA Y\/FY
Tech(-1) Tech(-Y)
[-¥/f%] [Y¥/¥A]
R' .24

s slaasl isle

s e OLES 1y Oga3l oslel liie (ST, s slasl %

(W’%) Qb&m&}@\j&)} \



VWAA 5l |8 o)l | psw Jlo | ae s 5 S § Jan 3Ll aslihiad | £2

Iy odd 5,57 ol b O‘ﬁ@d@yw (sols p O}:-Wf).))}’- REUBY
St s Cadle S it O iy b oul s S Gl s 4 S ks
Q\A) d}b)) LAJ:aZA)b) Qwa‘fJJ}‘;@ J)jTj'f C"’b—-d;";‘ﬁ C\j}')}lﬁﬂa

\ .
D4 PP

S Sy mlg 5l ol mls Y-
ol plagealy wl 5 ol sl g0 Bl ST 2515 w5 51 Jolo ol al e ol 5o
4_3‘,4_;&",\,1,&_1;\},\;,;@uw,-ld.:udw&:@wo,,;ﬂgg
S e i 130555 pie 0T 5 ol palie (555 g sl ol il S oI
S S ke Jde (s ke 51 S pa ST -l 0S5 S 5 gla s sal s
NGO PR U XA S VL

Sdeils «odaoli S 53 6551 (Sos0 e SIS (das o OLES I3 505 45 shailen
Q._A.:S.,\_.i)ﬁsj\)QQW.JJ\AQ{;QMWJ{L;&AK;\QAA&}
}3)\3w)ﬁ:)yo\)jsdfjsJ;QMU,&AKJ{G:;»J:?‘UGL&JL;\ANJJT}
33U (G, Guso e 2 3l A5 SIS ooylil ame pl Caeal 435 oyl
ke Dbl 5l m Ete 5 0593 GLEI B e 5 20lST 31 Sk oli S
55500595 Jgb 53 dm g5 5 Gl slaan a3,y S Cpman 34l o ST Sods
3y Lo pkte aled Olae 5 ool S Sdd sl ite 1 ghyls oy
) g 35 0583 53 piia o IS 36551 (Sla Cad Ay ke o
NG PEVIPPS |19

O¥a¥F) oK 5 gle .



V| 0 Kan 5 uay sl

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of CO2 to CO2
120

80

-40 4

-80

Response of CO2 to GPRICE
120

80

40

40 4 T

-80

Response of CO2 to TECH

120

80

40 |

-40 4

-80

Response of CO2 to EP

120

80 4

40 |

-40 - o

-80

120

80

40 S

40 T

-80

c.a\.:_ LI:MS\} C‘)J )\ Joél;- 6\.7.» v e)l.o.:a J‘J}a.v
s glaanl idsle

oSty 4 5l Jeol s Yo¥

YC Lo v, 00,06 < WMV * 364 16> AEMMIVA 60 01-K § filuvt , iTAEUv' #w & ivili

, Lz, 60v E viloLfvoeEE v \izul vile 306 0T-X O 106, 6© ovd IvA \ilT-Eo# 06 R 10> v

YA Efi® II~EVA06 § fildivt , Ut Bvz)o LAEE I E a1, 0o finiic 106 E wWaal-X aiw




VWAA 5l |8 0o | p s dlo | and e 5 Ca § Lams 3Laidl aslihad | 4

B JJ—“@M)Q‘ o e 4 0l 3515 LaalSS 4 STl 53 ke s Sl g
@J)SJ_:AJAQTJ}}LgLAA_S\QJa_m}:QULNJJYMQAMU;UJJJJUij)d\
QQ}QW&)w)wﬁ):u@ﬁuwom.Lzle).su\u}.id»a:\:

b SRIB 0T el e

S deSles s e (bl 4 s 5l el @L“J Vool J s

Ses sy a | 6,0 oo I D) 033
Ao | S ok

e 3 By 835 S
. . . . Voo \
ANAS Y/¥\ \Vidn +/FA AF/FY Y
v/a Y/ Y \Vid C/VY I\\Vidd Ay
V/ov \/¥4 A +/¥4 AF/AN ¥
/¥ \VAAS Y/fY \/# AF/ZA o
v/a \/A¥ Y/aY AVAR AY/0Y #
NV Y/\Y Y/ANO AVAR A/ ¥ \
AL f/\Y /¥4 \/ % Ya/+A A
A¥ \7A%4 Y/AY \/YA VYV/AQ q
NYY A7 /4 V/F4 V#/0V Ve
NV /Y /YN \/20 V¥E/VY Al
AY AOY f/a¥ \IN? \Avidd \Y
N % /A4 O/VY Y/\O Y+ /0A W
V/AY VY/04 7/ \VAsd FAIY \F
Y/OA A \7A04 Y/VY FO/YV Vo

i glaasl (il

Sl Dbl 5 45T (6 pite o iy Dkeoli 557 55 ad g0 OLES il lg 4 2 ol
G Sy 58 it (BT 51 g 5 Sl 8 Sk it 3 5 s n e 5 1y S
Codh it 3l s o3 YRV VI L 5 4 (6551 (Saad Ly 5 &l s dann 5 9

oy Sy 5 DeOln 0593 53 Ljla 1y ite pl Dbl i el 553 oo 0 o 015



£ 0,Kan 5 uay sl

2245 Sosb a bl o A e )l DUl b 5 53 ()5 S e g e )b
NEF 55 00 58 o305 o drn 5 5 Gododd (Slaay 38 «DdaOls 055 0L
Lg-l_*.ggf_?\f).s&"._'.gu.a.-l_i.as:LrAcﬁéj‘)&;buﬁxuujj‘u).ﬁé/‘/é)
ju:c_@}?.l_.p):aM&j}lé)joﬁ}L;ﬁdho:)}T}@:éu\..':')d\.a}gao
Sla e 55 Sdadids ja Lilesls jolamsl s a1y (S Dl e gl Sllug)
5 e L S Slalad A 5 &l ana 5 G glaay ja O 558 Sose
&JM@\*W cJ;QMﬁ;&eC)UL»jJJAWM)AV/\'\C}V/\V@/\/VD

S 4o 4
ity (a0l O e 51 (30 (laes Coy 5 O 5 (od bl (5 25 0L
3o 5558 55 655 O e S Mol il 03T ks S5 6 6K 4 1) (555
L;jj_;u;uua}uW;S!J,;.@\w,ﬁ‘}fl;uw;.‘w;\ruué,pw

ol 2l e o iasOLES s pl A s

33 oS 4S8 0l VT HLasl o (65,51 60 e Sl S i o0l s
I e 35 WA BTV ladle b & e 5 e (65,558 sl ise
2 5 edch jat e Ul bld & e (6l it Cond g il st ol 4 Zol 43 8
o &l SIS 05T ‘LS:—;V‘H a5 5 La e Dol Jods 4 dm -
Ol Sty alaily 3 g5 0505l 51 ol s ool ok o3lizd LT Saslilon
N3 O B 535 a5 L e (il e 1 ey oSl 03,87 A5 1) Joe sl i
({93d}c.l:mf\gadfﬁi’;cd}‘@}L@.ﬁ'g@‘cﬂuﬁﬁnc&}lﬁushcbbgﬁx
093 5 Jsl Saady 5,5 S5 ,5 Sos0 e piie 030 5 Il 485 (5551 (S50 8 e
Hlos g 5l gma Jds )3 arw g5 5 G (Slaay o

e &S5 (6551 (Sa90 e ee Lilesls olas ST ST &5 25510 3 ol s
Wl 5 o 5 e (650U (gla i 53 o S STl g izl s S S
2 1S D ki EalS g e ol sl e )y e IS S b 4
i gl RSy 5 Sl edaT G 4y g5 bl s ioan 3 55 g0 ekl 059
s g o Bl S Sk (28l 1y I8 S o i 55 655 (S s



VWAA 5l |8 o)l | psw dlo || and s 5 o § laoms 3Lasi) aslilicd | &+

):Lnﬁézncﬁj};}_aca.,\_ncl_?;pJ@\o:\sowwl_wquﬁjyb-@w
Ul 5o (65 51 SLAC b Ad ) 5 drm g 5 ool (Slaay 3 (S enS I(53 0 YT L]
Gy yoia i 55 ol B el 5 el slaey g3 5 O3 SIS L s
il oo R dn gy Gl (slaa 3 5 LIS (55 o sl e S 5 el

olasl sla,lpl 51 aS” (551 sladad Zool (s ol S a5
et L f 30 (8551 5 e Ol 285 55 65 4 Ll 6550 mbie (g5 luaigy
355 a4 (65 51 o pae S el (sl L;:wé\v;ﬂ.ﬂj;m Oa 1l !
(8551 e (655 POl ot slal b ST 3 il 3Y 5 ey
22 &S5 e O e i 55 Ll 65,5 BT ol ed b b
WLl 55 o sas 5 Has sbslg alS 55 8§ 4 55 5528 galadl sla i
ST 2alS sl iy 6,8 5L a5 6551 5 0 s 1 G ST @) 4 p e
23 551 O e (S5l 53 dam § 5 G ST 15 AL 5 b sladls 53 65 )
o sl laaco g candlle ool (ladadl 4 a5 L aalsl )5 L5585 Lo 5 55 U
:.s.sjfkso Gl O ol (ool (sla jide 55 (6531 0 ps Cund g 5 5 skt

&5 gl ol g 18 s ol Sl )

S35 O pn (Gl eudlie ain 55 Sludl (6508 o e Ay 5 25 50T Y

LS 5SS L e Sl 6,550 4 dan g S 53 S e
o VT 5 03 g p Dl g sl

OT MWt 22l 5 (5531 o508 Sl 3l a3 (s o b 5l ol F

2 Sse et s Jolss 2l ST Gl hash 03 355 o 2l OLL 3 emmes
O e 5 6550 s 55 SKen 55 aT (STl jlestlu s i s aody T L
L;jJ_S‘Jj-mj_gL;jJ_B‘J)L?‘Jiﬁ[_{@j):oﬁc’l)&bjinj&gbséﬂfﬁ‘

LS I a3 e



BY | 0, 5y sla 3

@L’w“

Sl ag 2 o d(1F40) ) szt ( (Bl pe s (dnadlE 50,0 5 sl ()13, 55
Slois Y o)l ¢ awlidiloeses Ol ol 53 (85,51 5 3| 5L o S ST (65
AY)F

L on S A4S (o JT 5lasl 5 AT s (5,31 O3 e o bl «0¥R0) dmn ¢ SSo 5 55
O ol sladl dSlails (i f _peulid )57 4L L €O ) 53 oyl oo 5 ASTE

Sdd o (S50 g T3se 5 als GlaeS 4i N d(WWAY) Lo ¢ e 5 sibze (sdul
AP0 Dlbets N oplads O/ (6 5 slats] aslilas (O 5 55 (65 51 3 uza

(S S Tles Hlint (e adasl ) (VW) s ¢ el ol 5 e ( SUST 5 2505 (S0 500
5 e Looe Lzl aolilad () o) 53 (G551 o e 5 Cirio i 03531 5 )]
FYOF Sloeis o) oled (5 f 0/

abObl w35l O e 5 Cixo idw 035381 551 oS STl 63 5Ll (VFAY) SU (st
Ol oKl 2] 025 (bl gl )17

S B s Sl slaents 35,80 «(V¥AY) AY (ST amib 5 e dw (o Sl 3l
5 Lo Ky i mmiwnliati] Mot o ilon sl (S5 51 idu 53 amslaml e
das 5

Ly ool GLalSS SIS e (VFAF) 0 jo (g el 5 (Sulgn S 5 (Solg cploy
slatl aslihas (Yo o LYY St oS jals (Glay 4487 (635 90 andllas (55 51 (590 4
XY oyl ctnn s 5 Lo

Candy o 20 (VM) adas I35 5l (6 im G 5 (Jo (e (53 500
Oloeo O o led (3 /) dolilas wOlga 5 O 51 55 (65,51 S pde sla Ll
YYA_Y4)

Sl 8 o 0 d(0FAF)  Lra e i (6 dins 5 s ¢ obo 5 (o2 o ¢ ol
P- 5,55 b (ool i (S ale o i 53 CSUle Gy el 5 G556
UL c('.h.ﬁ‘)"ji oylads (o Jl cL;JLa.:i/‘;JIJ.(@g.« g f o oade als NV AT
Ols ) 9

55 GLae s 6,550 Doys ) €MD) e dasms (a3 (65 500 5 0ok (reks
looyled e eoladl (gloCwls  flas oy aaliale ) ) sLadl 55 (G551 O pas
YVFY Olios VY 5 )



VWAA 5l |8 0yl | psw dlo | can s 5 S § Jaous Ll aslibiad | &Y

3 3 8351 O pan 0y VT (a3 il o BL3sH oy 20 COFAN) L o3l 05 5 (Shgs
Ol ol8ils 5zl oSl )| gl S a0bOLL i (s5lasl (gla idw 3 035 53l

SLass 51 0ls LLIH COIFAF) a3y 0bdals 5 Lage oS 505 Slam s 5 e cle
Looes (6l ulon om0l m) 53 (3Ll Al 5 eed (55 iyl
313 5 ¢ 5 LB 5 (655 e

Ol 53 19n S 3T 5 6551 o pan o3basl Li ) (VW) L) (63 gume 3y oen ¢ b
MANY Sloedes N oleds (60T 5 o Lomes ozt aolilias

e syt 03T el 55 5 (65 51 o e ol ((VFAY) 01,00 5 pes ol )T g
3 \a 55 aellad oy @Sl IS G g 55 sladis Sl ealinl Ly 5355
NPV o FY ojlad (galassl glac b

oS Slisl jas i glas o oo (OFRF) osl3T cgagls 5 ST e ( 2 Sli
Ol 53 0T Slaim 5 5 s Jom Sl i 53 (2 S 4S5 50 5 (2 S 4eeST63)
MV Silomies g3batsl (cloC b 5 s pin gy aolilas (\WVANAL gladle b

ddy o adaly (e 2 ((VFA0) s ¢ 5L Olidis 5 wlows ¢ 3 o 515 (ol 855
alas Panel Var s, 5l estiul U WS (gla e 5 (SOL ides dnw 5 (gLl
Obiae ) oF oylei Y 093 ¢ gy llio sLoa] a0l s (DA 09, 8 la,y 425 (65, 5
¥4 50 Slmio

SIS e el e Sl

s Ul (08351 40315 8551 5 B Sishas 0 ilis

References

Agras J. and D. Chapman (1999) ,”A dynamic approach to the
environmental Kuznets curve hypothesis”, Ecological economics Vol.
28, No. 2, pp. 267-277

Chema, A. and Javid, A. (2015), “The Relationship between Disaggregate
Energy Consumption, Economic Growth and Environment for Asian
Developing Economies”, Pakistan Institute of Development
Economics (PIDE), Working Papers, No. 115.

Denison, Ef (1985),”Trends in american economic growth 1929-1982"
Washington D.C: The Brookings Institution

https://data.worldbank.org/

IEA 2016vWorld Energy Outlook Paris France

Kraft, J. and Kraft, A. (1978),” On the relationship between energy and
GNP”, Journal of Energy and Development, No.3, pp.401-403



oY | 01, 5y sla s

Love, |. and Zicchino, L. (2006), “Financial development and dynamic
investment behavior: Evidence from Panel VAR”, Quarterly Review
of Economics and Finance, No. 46(2), pp. 190-210.

Maslyuk, S. and Dharmaratna, D. (2013), “Renewable electricity
generation, CO2 emissions and economic growth: Evidence from
middle-income countries in Asia” Estudios de Economia Aplicada,
No0.31(1), pp. 217-244.

Noor, Z. Z., Yusuf, R. O., Abba, A. H., Hassan, M. A. A., & Din, M. F. M.
(2013). An overview for energy recovery from municipal solid wastes
(MSW) in Malaysia scenario. Renewable and Sustainable Energy
Reviews, 20, 378-384.

Olugbenga, A. and Onafowora, Oluwole Owoye (2015) , “Structural Vector
Auto Regression Analysis of the Dynamic Effects of Shocks in
Renewable Electricity Generation on Economic Output and Carbon
Dioxide Emissions: China, India and Japan “, International Journal of
Energy Economics and Policy, No.5(4), pp. 1022-1032

Oh, W., & Lee, K. (2004). Energy consumption and economic growth in
Korea: testing the causality relation. Journal of Policy
Modeling, 26(8-9), 973-981.

Panayotou, T (2000), “Economic Growth and the environment”, Center for
international development at Harvad university, working Paper, No. 65.

Pao, H. T. (2009). Forecast of electricity consumption and economic growth
in Taiwan by state space modeling. Energy, 34(11), 1779-1791.

Pindyek, R.S (1979) ,”The structure of world energy demand”, MIT Press

Roodman, D. (2009),“How to Do xtabond2: An Introduction to Difference
and System GMM in Stata”, Sata Journal,No. 9(1), pp.86-136.

Shahbaz, M., & LeitA, N. C. (2013). Portuguese carbon dioxide emissions
and economic growth: a time series analysis. Bulletin of Energy
Economics (BEE), 1(1), 1-7

Stern, David | (2004) ,”The rise and fall of environmental Kuznets curve”,
World Development, Vol. 32, No. 8, pp. 1419-1439.

Stern, D. I. (1993). Energy and economic growth in the USA: a multivariate
approach. Energy economics, 15(2), 137-150.

Stern, D. I. (2000). A multivariate cointegration analysis of the role of
energy in the US macroeconomy. Energy economics, 22(2), 267-283.

Stern, D. I. (2010). The role of energy in economic growth. USAEE-IAEE
Working Paper, (10-055).



ATU

&)
Journal of Environmental and Natural Resource Economics %?O?
PRESS

Volume 3, Number 6, Autumn 2019, pp. 29-53

An Analysis of Energy Productivity Shocks on CO2
Emissions in the Main Economic Sectors of Iranian
Economy with Panel-VAR Approach

Professor, Faculty of Economics, University of

Farhad Rahbar Tehran, Tehran, Iran

. * Assistant Professor, Faculty of Economics,
Sajjad Barkhordari University of Tehran, Tehran, Iran
Paniz Garah Baghi Graduate Student in Economics, Faculty of
Donyadari Economics, University of Tehran, Tehran, Iran
Abstract

The purpose of this paper is to investigate the relationship between CO2
emissions and energy productivity as an index of energy consumption,
aongside the other explanatory factors in Iranian economic sectors
(industry, transportation and agriculture) in the period of 1376-1394. To
achieve this objective, we have used a Panel-VAR multivariable model
including the intensity of CO2 emissions, energy productivity, labor power
and capital, energy carriers’ price increase, sectoral value added, and the cost
of research and development in selected sectors. This model is then used to
test the effect of lagged variables on CO2 emissions. In addition, we have
used the impulse-response approach to determine the share of shocks in
changes of CO2 emission for the short, medium, and long-terms. The results
indicate the shocks of energy productivity have negative and significant
effect on the intensity of CO2 emissions.
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