¥ a)Lmﬁ doLa.'iﬂ GLQMQ.M 9 Lbuq‘..bsf (aollad) ‘solc A s

FA-AA amio AVANA (yliann§ ok 9 Conmuss Jloo

Ol gl (Fxve Sl HI™ I (sualed icaio g Sgals I

g 95
(Jsiue odiusgi) Cappdo g (S5200005 (i3 9 Ghigel o Ao olaidl ol
k.yousefi@imps.ac.ir
Jlog toxe
Gy s ixiuo oSl eolasl ol
m.vesal@sharif.edu

G 855 1 Sty ST ST gl 2 (6l o g 4 Sl 5 EMame 1 (S iy 2SI (5551 3508
3148 bl (o Ol S 1 (33n0) (S S0 o 5 (3,31 51 lin ol 53 il
U ol o3ls .l st el (slesls oL G35 IS AT SSE b okl w5 85 el 5
St el o ys Aty s a8l 0T Kb B e AT JIVYAD (gladle s axio sel& L5 5
TR P - 7Y B WU PRy PRYA BIPRVA VA (G I DY JARPS 3 PSR B T g
3 sl 3l ge carle o t5le A5 (Slay ST 53 (6 3 S allae B b (e 1 ) el @ Sontn S8 5 flins
S Glast o 5 o818 S S (2551 Ole bl e s lalime ST 555 o otalie 35 (55500
L g U sLaal s (sl o pnlst 53 Sl o ys donls o (131 4 S5 by 3 5 om 3557 (il 5551

"’blis‘ &‘lﬁ‘.w)b '/'Fb&ddh(}fﬂdﬂ(éﬁ szj‘('.e_w

D24, L60, L94, 013, 014, Q41 JEL uwaal

JERIRPIT e L P W FUIE TN I PRS- W EI PN W Ly o515

WY SN L5y e s VWA CFNNY 8l 5 0


mailto:k.yousefi@imps.ac.ir
mailto:m.vesal@sharif.edu

WAA oliwo) AY o,led YV Jlo oLl gloculon 5 b i} (aolilad) cole 4y pis Vo

do\do .
b g5 S Sl Sl o g5 51 (Sl gon (S5 slalstb 5 s 5518 4l
ol ol e ST la 5 ple 5 SLa) (Gl 2T 4l ooy anu 5 ol 039
dr 5 33 acbie lag I e an3 gy 5l ey (b 01l g3 el 03 la i 4o
s 4y amw 5 Jl 55 Gla ) 530S s 5 Em ol 1y Sl atils Calides glacs Lo )
Il S 5 s sl pon Gilae Jlie (g1 315 WSl 5 e 2by 53 (255
w,:L;u),_zsczwﬁsmg}&gj&;gw,su;\.\.@n«/«yﬁ\m
03 4 aladl Calites ol s 5l 3 Lg)\.'\fq.luﬂ Byin (S § dmw o L Coladly
Gl ot Ty 03 SEU s esle ) ol Il Jb il 4 a5 pte Lol .o
(B 85 an 53 Tl 03,87 ST IS e SLars 5 6T 51 (5 eleds &1l gl
Sl 53 (b el 5 A 53 5 B 3 s Al 1 Eel olzil (g IS

il 0
20T 5508 5555 o o3lital (labaal s L sl o3l &5 Ol 4 (5550 el 5 T3 )
3 Lael Sy 05 6 S 0 0 e 1 o 4yl e sl IS )5
TUNE YU B - R NS Nt gl W O PR =P RP S I
el St B 4, 51 Oliabsl o Jlo e ) el W5 g5 s D) s
Bl 5 sl 3o O30 b ool 5 55 S gl (G2 55 50) 551,35 5 o w1 Lol
S o oS M (535 6551 4,8 L TS 0,08 W5 (538 55, 5 13
(s Sl el 5o s ,e 1565 S 651 2R 03505 il 4 4 5L
Loyl gl hanls (lady ja .58 @1yl la b gl 31 50 slaay 3o 51 ads Sl (555,
3oL o3lgi 55 adp) el o (S SN Sl gl eliztl 53 156 51 36 oy plan pts)

ST s sy Cows Sl 5 5 (Jas Sleds @1yl 0l g 2als) Cgs 5 (W5 ol i g



AA T &‘x‘ (SE2 dlbolf)lf BV W RIC SO e Gw}ol: Sl

sLasl gxio Loy, sl 16 Sl odd 50 dlin ol 53358 o ess (SUL
L;.u”‘a>u;w\>,fdjj|§j|6§;§l\§5js|W‘o\ﬁiwﬁ.aﬁmwolﬂ\
it 81 e Sl ok VYA UL 3 TYVIA 4 AWAD Ul 5 Y 515 axils 2l
(Y0 ¢S T a8) S (6l ps 5700 s 5 5lutie o oS (VY KT 18) e oKV
Laol&y (ol e o 053387 55 (655 ol Cond &g dom Ll UFF Ll 5 5lkie
el o i (51 L pols ol Seas 1 Ll 0351 6550 Sla Bs) e
o A ad Sl o Slanllan 0SB c g m ol Smal oy e Bl il nio
Wl M 1 055 g g3 ol andlas 548 S Ol s 5 Sy b el
,Lgﬂuuu(’yd:sw;wu.u@u.mQw&”@w@pmmm);
4_:1,1JMM@L:;J@ﬁ.sc_ﬂ;(.)lﬁu:.sw;.a};@auuﬁws,www

D305 o LngfQML:.» Shas s o Gl mer &yl @ V’“"J;’” RS

S (Sl 9 (i Wl Y

oS dalgd Ll .l 035 ST 3 g0 o)) sen WSl ) ool cdrmn 5 sleamil Sl s
o) sl et T Ccs st ans 93 53 (golasl slaaly 65, T 1 6l ST L6
Bubes o Dbl sy a5 31 Sl ammn i 5o il ol o oSS (5153 Alas
g J1 Il 53 Slosl .ol odaT 56 dliws | oLl ()15l (gla puiie 51 o3lizul L
33 0 4 drw g SISV el e (6 oty 8 03 sl ) 4 o 2w
7S 5 g e 350 b Ll ST o gy p 1 Ll T S50 sl ke 95 (25 sl 5T
S Slacstla 5 oS5 55 o st & Ll 4Bl JUSH sl 5 CodS Com 4 D!
Il 53 sl 5587 55 Loy ot Same 1 (S alsd 5 K51 L6 6 4 5 oG K
L) 0L 5 SISl 5 (Y20 ¥) O g gl 5 K0 )) Sl 05 30 drun

Sl CadS s Fe Joelse s o (BL JLs 4l sl 15 Sl o) 5 Slalles

23 A e e |y (63l sladaly 6oy bl ) el CulS JIL ds Sleds



WAA oliwo) AY o,led YV Jlo oLl gloculon 3 b ingh (aalidad) cole 4y pis VY

((Y10) 01, 5 OLIKL) SLlsl glaas o istlu ) CudS ) 530 Jolse o guast
A Sl i S a5 3550 4 Wilodkd olulis ((YAV) b 5 ul) (s)lsl slud o S
5509 S L Jlie (g m ol aalllas B oLy 5 1l haie 53 3l Sl 5 coiS
T s Lastn e b as s Laylsls 6oy 1) B m do g s Slele J1(YVF) 0K
G s CoiS g s 2y SIS 55 (1018) 605 5 o limmitn o (65,5108 2
L LaolKy ) (bsnls) G onlad 5 (g3bnte Slallae .S o andllan 1 syl s (5,
Lle gla e 5 gl s Saeras S 0 B s Slalllan ol 51 5 p i) g0 e
Al 5 (Y227 O o sl 5 K5 A5le) Lilos S LS ol (slaslgs 4 5a 5 (590 0 kel 53
Al ;ST AN 5 Lles g 0150550 S o JWis 4 e Sladllas Lol L((YVF) 0,80 5
ol Olalllan o e anlslys s @) (oolasl gladely (5,5 bl 11 e pmais
S B s 2550 e
S o ey p 1y s s amio laels (g5 b Bl 51 (Y19) 0L 5 SIS
O5n b OT LU 5 o158 5 ST glajite 5108 sy 5 S gols 150555 0T 356 (51
L3 S das o O ol gl ST oo o3lial (1) ke Ol gt 4 2T G 6551 W 5
483 gn Sl Bl o 53 gt SFRY 1) oy g oks A5 3 e ¢ (SEsal 3 S1
DS s S5 b 3 diyls 5155 48T ol ool (gl g i il e 4
A3 V) o300 A 4l slae 5 Lal (Laslsl 3 55 Oollawl pude) AS” oad (6 ylskas oS

G- eadlin ol Lal S o Sl oy V) o ey sb 40 5 Lol el s il o il

ol SLat 3y didnlone o see Il sladie e S5 (sla sy b i (Yle cllan (LS55 )
Lo Sle o s sla i, 53 48 LT SHCTA) 0L 5 leadoas Jlio (gl ) dlen medsi |
e 5540 (sLa eyl s odd g e adlie 0358 od 45 S i 55 Laeslgs s sl Ses sbilimesls
s 5055 S Ll

b el Lol ad e Ol ps Sy g 3 53505 (553 15 LS I ixies (Sl x5 Slie Y

Sl o 031> ik g 4 e Low g oS Sl Gl 5 ) 50) SLoWE | (G hoy B sl (gl s enlial 5550 e la ¥



Y .. &‘x‘ (SE2 dlbolf)lf BV W RIC SO e Gw}ol: Sl

B U Sy e ol )3 a5 Al a5l w3 T3 G0, S35 I3 e
s o Ol 1y s 53 213095 dlies Sl &7 (gl 3 it Sy b Jgens Silaje Jilis

Ao S o |y a5 538 48 e (6,05 SYLae (Y0VY) 51, 5 (Y0AV) 4w T
o) ita 3l ealial Ly 5 1450 —VAAF b s (slac Il pebaw 03133 eslizal L (Y+1Y)s,
I e DI 5 Sl B S s das e DL (s 05 ST Slae e 4y (o s
e VU Cad g iz 25 b (5 &5 A n e 1) 483 ol (V) Tl e
S YU oo G e i 33,0 15 B e e ) (638 ol (g sk o
e Ol 4 6w JIB5 W 5 Cead Skl onlial b andllas ol ol (65,588 5 Sl
S 5 sl by oS Gy B a1 31 53 o das e 0L G S (613
2355 65,5 Sose 5 YT pile Sl eslizal S ol w5 55T 0 535 G 4 Al
358 ¢S 5 loj (b ol (5550 2 ) pimen 358 o0 ¢S a1

s 5) OLaSTL ((Y10) 0, 8un 5 0L ,58) e sy 5587 53 55 (6 s Slallas
5 b 5 (YA g ) g 551 o (Y AV) 6855 5 dams) K o (Y1) 855 5
oy LaolKy (a5 La b sl 51 (YY) 080 5 4w ,0T) e 5 o (Y4 \A) O Kan
P85 el (sl A o 1y el LT (55 siin il Slalllae dan 58
i sal 4 (ldauly SV 1) jane slaesly Olalllas CAET 53 ommen (Ol Sl
Ao eme Slalllas dan 53 ()90 g0 i L Sos0 e S50 (B sel Sl s Ol ST
el 63 5

Sl by sl Sl ges, S S 51, 5 i8S a5, slaesls 5o OVl i osluw
Iy La 3T 6l o s 528 VF (YIA) 0L 5 J 58 Il (6l o oot La 287
i ol b 655 15 Sz 3kl il 5 1 gne 1 edalie gl A2 e anlllas
55 (V) 3,805 5 O gmanyolil ol 568 555155 A6 (slaolKy sl Tl 5 oo
QLZZ..;‘G%J)J)}_;lﬁdémlﬁ)dhabb%;;l{.mdnk_gw)ﬁb&@}é.\ﬁéhj"x

Sl 7S VL L5 gal Ol b sl 5287 5 (onliaml wiy 457 ias e Ol



WAA oliwo) AY o,led YV Jlo oLl glocaluw 5 b iy (aallad) cole 4y pdd V¥

93 Gob 5l el S8 015 or andllan ol (6 Gl e T 5 Dlasl sy e 3

el S| ol Gy b sl 38 o 1 slan 3 5 e T s (55, ol p 5518
) e slaesly Sleslinal 5 45 SRals Lol Cllas o) S oo Jeien | A 5 AT 3
) HS s, b YT ile dile Cul (slaoslys Lol oo 5 o ((glabawly (LAY L ad sl 3l 50
Lol S e i LT Gllae Hlia 1 iz Suis BB 1y 4 (Blsyl 5 5o Ollasil pus e
3 sl IS 1 Lol 0 a3 bl o AT LT Sl eslinal Sd 5 (6550,
Cadten (glooslgs 3 (S I e o a5 o8 5 g (3l S s (5l oy 42 ol
348 o Jrae S Lo S &S 8l (gl Sl ool Coabad ke ol by n
L 55 S e o ol&y 050k 4 das o 2l 1y o8y (6518 e o 651 1
Sl Eeb Jl a w0 el el B (6551 el 6l g laT )8 0508 45 S o Ity 5155
SLa 3l oo 4y (5 2 Dot L oy 55 kel 3 555 00 G onbad 51 S50 sl
LSy LS Al e 55 e A 1 5 ST 0 S (SO SU (5 e

LNV 0L 5 4w T 5 (Y19) 0L, K 5 SIIT)

[CYRIE

LMl 5 gxis sLaolS 8 (slaosls 1l oud oslitwl adlis cpl 45 o3l aiws
Gladlo gl gxis el L8 51 6,8 LT Tk ol SNl I St (slaesls b gl
YL LaolS 5 51 (6,5 4 i Sy 5o & UL T onl el 0T s 4 \FAY G AFAY
Jols o313 ol 3 53 o plonil Ol SLT 38 0 o 500 (VU o851 (g5l 5 i N
deolse (s @A o ¢ g bt 5) o157 (63 Shas (sla e diile (goudate (gla ko
L B 8l r Comdge 5 (g sl g (VT e 5 e ST (535,5) M 5

Ciuns 5Lb ot w5 (655 Jold o ol (b golst Dol coslizal 5550 0313 np

S 4 \WAO-IYAD Jlw (gl #F Cadw ) Lo gze 5 (CT g Fre i L)



Yo .. O‘x‘ (SE2 ‘slbolf)lf BV W RIC SO e Gw}ol: Sl

Jmm 6550 ot Gy b 0l 55 | ok st 5 5 155 51 487 ol 55 sl
2248 el LS 5 63557 1Bls 53 o 5 55 (65 51 Anlonn 1 5 5 a5 2
53005 alie el ay a5 L 15 2,507 5 pl 58 Slis Ll 3 s S5 S8 D e
5l oY ot 5 551 035 o dle 5 sl ke oo plandl iy (slaosls Sl 5 lie
Culass 3 355 3) B Cmins oo LT 13,8 15 o3liul 3 9o aibaie ,a )3 3 2 (55 5
SIS Lo s S8 A a4 (b s (655 S (il sl ke 5l (il 5 2S5
G Jid 023 35 (5551 e ) (Bnl it sl ) 53 Tl Dl o 53 o
AT G Jle a3 w55 S8 5 a i (6551 4 o sie

3393 YV B sl gia b 4 ailaie o i 650 IS 5 sl g
p3. e SOl o el OT by (o pals (ST o T gp Sty it sla L
Slaal Gla g ila 1y (b el g o (el 505 0 LSS (Ol 5k 5 Olis)
.x)\bw)ﬁl)}ﬁbb\b)b‘)gz}ﬁuW&NQ\J@')W

LG s 4l Y8 ol 5 o o &S 4 (8 gels 5 imto slaol&y slaosls
O SLaOkw 2 Lol 3,13 il 5 5287 (SLakol 11 55 ailate ¥ Ll plisl oa
5 01005l (SOkul ¢ piman At otalie b6 S8 o 3 5 5 3lsal clgdie 51, Olgh

lods KK s Jlad 5 (Fb o Shaes 4 s 4 0L S

W 3 53 03 g1 e e 3 0 55 B8 0l w55 551

93 33 (H3 355 oo deles Jol 53 &S Sl G55 ,8 DI 25l 53 b as 65 5 b (655 edkas sl Y
an 65 A AL 515 53 5515 B pa8 s 5 b 3l 5 SIS b el (Sas mpan
iy 5 il 5l aallan 33l (S il (e G151 IS 0 pl o s 5 4y ol ol S Bl
2 bl B 55 Sobsgme T (B ran 5551 S e Sl ealial el only (B e & 1 R3S

o Jrate slaolS IS eSS DSl (i 3 3m o 3 ST 2l 5 55 mio slaelS IS 035 55 oS LT 1

Jﬁdw;jb)bhw}h}u:iju,&yl’t)w‘ﬂJ)‘&J?}W}bjﬁ)mb}h’



WAA oyl AY o lod TV Jlo oLl gloculon 5 b g} (aalilad) cole 4y yis V5

G S b Wileds Jubaws 457 ool )8 ¢ nis slaol8 18 0513 035 905 5 1o (51
G551 S 48 (Lol S 18 odalie VAT piman . Lilodds (ol sl L5 Ve 5 LT LIS
et Bl sl by o 55 S b ko (6551 o3 S e LT (S ST
A7 (4T )le 3V 55 A5le) it w55 Ggb o b 5 w58 4G 4 e Ylenot oS,
N e ol ol eols el (65,0 6T O o OT 53 (5 pals utalin pits 4 4 5L,
Wl \WAD-ATAY (sladle o 5 5 ailain Y4 )3 iy |jma o5, L5y
Gl3E ST S e b 5 ST a3 53 (gla Lide Cead et la leslinel b Jg gla e
el 5 4200 Gues SR Lguelf)\f 0313 35 ale p pate Cpizmed lodd  Ad> 54
e Mgl & 5 585 (55 50e 5 o a > S e 3500 51 szl b 55000 Sl
Shadsl ale e 0355 32,8 Jdo 4 adsl sladle 5o alejun Hlie 558 0wl aile o JS7
ool 5 Sl WYAY o (slaolS 187 osls Jlu sl 87 T 31l Slsy 55 5 (5 208 b
el Canl 0 ST Sl aalllas o B! ol ol \WAD e 53 o3litul 340 Jls
S alylanas amaloes ¢ gy ol (Sl 555 n L (Y204) T35 U304 P Sose e
53 lesls slgiiy (Y0¥ op 3 5 O gmis ) 48 ol (350 5 (V849) S 5 Il s
Szt A5 ol e 03953 250 L A5 0 85 516848 8 A5 b b o

N Y N L E e . . g o= T
cu«-:})d_i‘)é.)}_w&x‘u;_)_b)bd)joj_eubdﬁQQH;)O_:“’A_:LA:S\{‘:A_.{‘;A

a5 8 a5 5370 Ol (sl 57+ ST le () i e 61 m S Dl 5 sl aalllan 3 )
o
o a)ls e Slosl 35 or 48 8 553 a5 w6 O g 85 Slew b ol n L 5 G S50, 41
2130355 oy 355 0 0l (5350 2 Lo e 5 JB A5 Julpe 57 8w T n S 015 o Sl
Slosl a8 Cewgy ol 5 .wtgg;\w‘w\éuu@ﬂyégjct,: Al 53 A 5 glay 2SI
2 gotalie LB (b it 1) SledMbl oy 2t 8 Sl oz Bl 5oy (6550 0 dumlons 45 b gy 1
3l eslial Uy oS alylass oy 5355008 J 28715 A5 sla) sSTB (o505 0 b e ) el oy

L;?Ta)}zW}A{Ma&ﬁbbﬁ‘)u&i‘n))bﬁ).: L;\é\h..ubé‘.b‘ylf;_}faﬂli}sﬂgqbf)\m



Yy .. O‘x‘ (SE2 ‘slbolf)lf BV W RIC SO e Gw}ol: Sl

ezl US55 5n (550 g slde 4t 5 b 5 oK 355 b5 68 Wy Jelge 515005,
5L ladal g 3l s dle codi ) IKET Glasas! 1 v Saa &b S Lo g (L5 oo
S50 5 Lol ol o S aeS (lalaly 45l OT (2o 55 2355 0 03 e
e 5 Gilmesly eSS 1y B cal W e 53 8 (Y048) s pa55 .5 )05 3 g g Ul 5 e
Bsh o 2 il

et Sl 03 oL (e (65 51 S Sl (SO S (65,31 e slone 51
o Slaiad j3 a8 pladdes) s 4 ks fus LSS a5 (6550 sla Jol>
40 pd 02l LT mead (5 (65,51 2 (ad G501 31 0155 (ga 2505 5205 Ol 5l 53 8551
s bty ole F sy 4 La g ol adS 1 s 5 e enlial iule § (gl gimma 31 cOT (sl
(055 ks e o oSG S (g5 5 oLt ol L8 5 s g5l sl L sh oo
el g 5 Sl (and 58 (5

sl osle g Las 53 (6550 e ool 51 a g ¢t slaol IS 03l 5
) 3 2 g Cnlods &S 3500l 5 (GlBs) s o alo w5 b S
23 Sl LW gl ok (65l 5 5 1 5 o818 (slay 5135 Lo s S5 3 51 5l
atia oSS (6l il e S5 Lo g 5155 o8l Calods i1 8 ol eals
Syl gn 5 Sl ot L) sliin p an Sdm 5 WAS L 51 (Solomn uite ol 4l . Canlo s
2 Ladle ples 53 ol by U5 G ie GR3 S s 31313 S SCESRE PR
PV oo SNBSS S L5155 il e il aalllan 53 Cnlaztls g g aoliin

il i e o8 6l 5 B b Aibeds 318 o8 Gl sy 815

GLa,sS6 sl 5050 JSie Jom 55 ol ! e &5 dile (S5 5 ol 51 s 355 o0 03 (e
G\jb\ﬂ\w‘suﬂfﬂs‘_gLAa:\JJ:U.Z})d‘JLs&‘Q("\V)&»ﬁ}@%\.}ﬁ@ oalazw! -\:.b:

s olie 4 ol T A5l el i el 53 4T Wlesls LA DL T bles ) e 1) (2 A



WAA oliwo) AY o,led YV Jlo

6‘”“4""5' ‘sLbcMLg.u 9 Lbu&bsf (aollad) ‘50.1.9 A gl YA

‘slle‘; sosls Lg)LoT Slasin ¥ Jsu

Gl o ol
Apdon AeS ke Slosg e
e T e
o8 (651 IS 51 (5o STl (6531 ot
\ YO Y ) eYS00 PE S ’ ElectShare
(SS9 oo 03b)
0ads 2395 (55, A chgels ws o
<JFY JoA NE AATYY GoF ST = ’ Blackout
Ve g VA YIOF  VeYY-eV o5, kil In (labor)
vy Ve VVY O YYOY  av-aa Sid> ods In (product)
vy Ve VVY O YEOY  aveYs (i s 8 In (sale)
i3 a5 Erame) (ks oasli
vy Ve VEAL O YYL V- YEA0 o ' In (output)
g 2l U9 oDl e Sl (3L 50
(g 3
gl olge ggazme) Aidi> (639)3
vy VEOVAY O YYAR VYV s e clean e als lié In (input)
(g 551 5
\ Y VEY O YEYY  adA8Y wlops I (capital)
) 5y 0l dwles ¢ ¢ yg0 In
YO - VAA Y)Y aARpy BT O E : S5k .
2009 (productivity)
;.4::;: 5 CL\I.: .’\:—L

by e &) gm0 45 ol i Y ‘_;Vp@,;pémlfﬂs;‘_;;)ucjbj\a;ﬁuul;:gb.__.,:,;

%JQMJde‘cMJ\'ﬁ)b\hdb@j)luo@‘)gif;)\ﬂl)}J&rl’d‘Q\ﬁ‘)lﬁT;f

Llodss - i gad 31 5T S e a4 Ly ) (VL 4 st

23 ol S e (LT Slasein 5 L %5



YA .. &‘x‘ (SE2 dlbolf)lf BV W RIC SO e Gw}ol: Sl

g o) e Lo aalsl j3enls U i LT (ol o ool ol 151 Y s
DAYM Jlu 3 ailaie 1n 53 (b o (550 IS 51 ol 55 (6531 oo ) I s
3 (/%0 51 i) (osals Ol e o i Ol gl 9 Ot (G g0l ite) s oo OLES
Ailadls o ool 53 1 /Y Sl 28T (550l Olsn o 2aST Ol 5 gl Slsal sla g

b g5 &S 5 gLl et 55 (5 el (BB ) oe) Lol 1S sl ¥ JSC5
sl 51325 e 33 ol G e (e 255 gr oalie &7 h0lor S o o
LUs | b aalst L3 g oS il aiate SUSGH Ol s bl o ol bl s 40 ol SCas
ol 0355 oo oalin (Y019) O)Kan 5 SISl andllan 55 oS ansT M alasly ol 3 ls e
@3l Ly 5153 5o anio SLolE (31 51 B0 i Saelst day oo 5 4 T s
G S b gt 45,18 G Sl gome (sl L Ole jon (Ol sl 53 (o sSrn o) sy
il e Sl il Ly iz | QUi bl 23 B 5 G 5 6 53 8 e b e (gladlae
05525 oo Lalal U 5 dalonil Jgb 4 adle b bl 3l ol Sl (Sae o 53 S0 ks
Glaosls s 81 ol il 0T 3 dpolst s Al Cd B 1581 (6,108 1 (Sline 4 7
Cdon U s g 53 ¢oezls Lol 53 1 sds il 31 pe 5 Slonil ST b B 2158l el
ﬁ&@.ﬁﬁ&ﬁjlébl}'Q\)Q@B)lf&yj‘dﬁduwﬂ[}é\)’\&‘»\}uw}gu
P2 Sl e sl gladss) Sledd sl (0150555 J 2SI s Lzl s glesls
Lg;Leu&uﬂ;u&_{udugﬂauﬂu@\(ﬂcg,w@.ﬁfkfa;@\gﬁam
o5 S O 5 ly e 53 1 e (Sl (5l ke 5 G it

s el esls o oS a5 5 IS 4 S éJﬁ"ﬁ»@)ﬁ‘“Jﬁﬁ

.c,.w\v\.ppWQTaﬁl:»),\.p);muéjj\mjlgjwoﬁjp.w\au

S JUsH byt Cb b fae 3 (St s e [S0uSK 4 Ut b glast L 0yl sblie 4dS” (g5 95 55 4 1.0
el 6,5 it 53 A 5 5o o g ailate 0S5 3 Lols il oS s 30T K05 ailate 4 aiate

=

25



AN ylioj AY 0ylad

Khorasanr; aztx
Esfahan.ci
E%?Ei%

Shiraz
1l

Semna
vk
Kerrlgan Eé,:uzg

Kermoard?lsuratn
rjan
T
J’tzarbr:lum"uﬁlr e%
Lore: an
Kerﬁwans a
amedan

Bo
OrZ
IQﬁrmnz an
oUZESTAr

picdeD
Azargguaé%%ﬁ

Y Jle

olatdl ol g b irg} (aolilad) (oale 4 ol

VPAR Jlo 555 o 5 sblin SSB a0 (81 9me) g (5551 S 0 (Bgels oy ) IS5

o
=

w |
# Sistan
< # Kohkilouye # Azarbaijan east
’ # Ardebil
# Khouzestan
# Hormozgan

=7 ® Alborz
= # Boushehr
£
8 KermansHamgiag
m . Fars )

o~ Lnreszt:rr;jan ® Azarbaijan Whbiarkazi .
Kerman.nunhl.l‘\! 4 & Tabriz Tehran

{erman,solth # ordestan # Qazvin
- - # |/azandagan east
Golestan #'2ngMa0al g Gilan . Bigemnan
— | Khorasan razavi *Yazd Qom ® Esfahan,city e
» *Khorasan,south sfahan .
Khorasan,north Tehran,city
# [ashad
O ® Ahvaz
T T T T
0 500 1000 1500
Number of firms

(3308 y37w0) styabg( ;051)92.0) Sxo ‘_gl!oclf)lf slows O (o AL

VWWAA Jl (G e 3ble SCSas 4

A



A .. &‘x‘ (SE2 dlbolf)lf BV W RIC SO e Gw}ol: Sl

o T T T T T T

2 4 6 .
Share of electricity out of firm's energy usage

o o il & o580 I 51 (oSl 655 e @8 Y S

Wy Jm Y

4S5 Shee 1 S 31 Jalge Sl 03 o8 5 Shas (535 (ol 3T glulis (s
o iin Ao O g S 51 glate pds s U S Bl Bl Saner (el b ool (Sae
Pg:,ﬂug;,ustfﬁaxf)tf;ﬁu Sl 1558 oo o3liul Jlo 5 o858 ol Ol ol jan 4,
oS5 Ll Comdgn ST (Jle (gl kS o J S 1y 3503 3505 Lol w45 0L
Cob 1S o J S 1, 0T o8, ol 1 el axsls Oloj (b <ol 31 6T 5 Slas (55,
I8 (5l momad IS o IS 1) Lol S e as 0l 35 6Vl (slacsS 5 35 JLa
das o 13 Sb o ) el Jlai| ami 45 5 B Glolis &7 glaikate (gl (glaas o
D5t O B 5 o) g i oS (0 SRS 35 1) o= it 55 ool o 51
(el (V)

Yirt = Bo + B1Blackout,, X ElectShare;.; + B3ElectShare;,; + B, In(laboty) + vy +
a; + Eirt (\ )

t Jl yor ijgﬁfﬁe:;bu):aébia‘fjgyloﬁjawl)ﬁ;ﬁan” cd.la{ba‘)a

J_;J}S J_a\}cﬂ.bj.iwavtgd_wv\:jjjJ}}ﬁ)@ﬂjsbja\f)gbjgw ol



WAA oliwo) AY o,led YV Jlo oLl gloculuw 5 b iy (alikad) ole 4y i AY

Pl 5 e Olae a5 OUS 655 Gose e o5 Jaloe ST (S50 casle o Jull)
CS b engdmms 53 o (6550 ST 4 el 55 &S5 S Blackoutyy > 55 oo 03linl
S5 S 5 S S &35! g ElectShareiy (&S 5 o ol o)t Jle yar 3L
S5 3 5 olS LIS OLS S sl laboriyy (&S5 5 i 03l 43) o818 N
Azt o8 5 Jlumaddate ol O

L slaolS L8 1 b el 51 gl a8 358 0 0305 OLES By i p3 gals I
e b ol 538 Sk 4y das e 0L |y S SN (651 4 Sl Ctliies Sl s
s Ly sy o S0 63 1 i Sl b e s Shos s
(ol 55 ol 05 mein) das oo O B el Olaj 53 1y 28T Kol

1) 5 (1) SLad s > dns o OLE 1 (V) ot ol (i S| ol gl ¥ Uil
1 lslime 5 (e 31 ol o Cmlold oot s b5 55 020 ) Bels I g
Lo b 6ol )8 (gl i b gals do s doly 6 45 3505 e 655 ps Ol 5 oo
Lo WV gden NN ol s s aly Sopsdls o\)ﬁ(u\‘o)gﬁd)‘ﬂw
.M:U.AJ’;AK

So80 4 p—'ﬂ.)‘—ﬁ F Oy 55 8l oIS e 35 p—'w@ VO g 5 atesly pine
s oo OLES 1) aile e 5 O (55 5 ()50 p—’i)@}éﬁT Ot 33 Lol A 5 Jul g JS7

o Lol ol e s e ol (55, o gels




AY .. Q‘x‘ (SE2 ‘slbolf)lf BV W RIC SO e G&}ol’ Sl

Dep. Var. : (pr(IJ_dnuct) Ln (sale) Ln (capital) TFP Ln (Y/L) Ln(Y/K)
(€Y @ (©) 4) ®) G
Blackout -~/ FFYx -+ /YAFx -/\YF -/ oXF VAR -/ FY
X ElectShare (+/Y+) (+/Y+) (+/\Y) (+/Y+) (+/Y°) (-/YY)
ElectShare AR AR AR -/ -\¥ /-0 -/ ¥F
(+/+%) (+/+%) (+/+Y) (+/+Y) (+/+Y%) (+/+%)
In (labor) © 1 AY Fxxx </ AY Qe AN ARET A 2 W </ FAExxx
(+/+V) (+/+V) (+/+V) (+/+V) (+/+V) (+/+V)
Constant YY/ o YY/ Voo Y\ / o VE/ Vo Y« / Ao 0/ +xxx
(+/9) (V) (+/0) (-/9) (-/9) (\V/))
Firm Fixed Eff. Y Y Y Y Y Y
Year Fixed Eff. Y Y Y Y Y Y
Location Fixed Eff. Y Y Y Y Y Y
Loc. xYear Fixed Eff. Y Y Y Y Y Y
# of observations 9. /0% 1-/fA4 ay/vos 11/7A44 F/VE. AY/ASY
# of firms Va/80- \A/PFY Ye/oFF Yo/ \RVANA 14/F44
Adj. R? ARYN </YY /589 </-YVE </ -VYE /Y
G gl s le

IS 90,6 TFP calo o i i capital o€, s 5 Sale .ol o8 8 W IS Product s iobws 5
I3t 5 o 05, 587 (5,5 30 (N (YL (Y0 20) g y3 55 iay 4 ook dalons A5 Jol e
o Ly Sl ST Ja Sl aslial b a0 g 55 oled sl e o (6500 (N (YIK 5 (SIS 65
e ol 035 ey (ClUSHEN) (ki (gladl )3 5 o gl ez bl gl Slaenl byl
b e e s Sl eslil U el (sl e . Caslods J 28 bl g S5 oles s (Blackout) s sals
b 53 Y e 5o VAN o 53 Gl ©los Lds ¢ wl Jlo 4 HLT 5 50 Lo g ol dunlons

\,alf,\sﬁg),m;,fwsuéjjljé;&jt&;;\&w,ﬁwwm;\p
gl 4y gy 61 € oS b5 L5 S SS il Ua oy S50t 5 Gr LT a5 s

Z:}.’b‘sﬂ oslaiw! ) Jde )\



WAA oliwo) AY o,led YV Jlo oLl glocalon 3 b g} (aaldad) ole 4y i AF

Ln(HydroCarbone);; = By + B1Blackout,; X ElectShare;.. + B,ElectShare;.; +
B In(laboryy) + yre + a; + i ™)

Nl Dl b gy e |5 T Comdts (e Bz g 55 35500 HTl 539 alslas 5o
38 5 sl il 53 BT S (b Slais g + 50 o818 (5551 JS 515 i
025 e T o sy (te) o By g b il S (JoS) il Lo 85500
nladl il e s S g sda 5 e B 35 534S Lewline O s o

Nl oo o GLals y 5 6 o el 534S ) 5053 et
Lol o oo hed (St g 4y 5155 457 b pme 2315 AL 5135 lls o6,
35t e Sl e S b S5 By el L5 4 52 loialS 1| S
L bl ol omlia s howd (Jod s g 5 pan (Al 31 5151 (i 555 o0 3]
il (1) dslas 53 (By) 68 aw alazr g oo O35 e

Ln(HydroCarbone);; =
Bo + B1Blackout,, X ElectShare;; X dgen;+ + B,Blackout,, X ElectShare;.; +
BsElectShare; X dgen;, + f,Blackout,, X dgen;+ + PgElectShare; .+ +

B7 In(laborye) + ¥re + a; + Gyt )



AD ... Q‘x‘ (SE2 ‘slbolf)lf BV W RIC SO e G&}ol’ Sl

b GoCS g g (e G 55l G alal) T o

(Y a3 ®)
Ln (hydrocarbon)
Blackout x ElectShare A LEA
(+/YY) AR
ElectShare S¥/ A\ xxx ¥/ Ao
(+/+%) (+/+%)
Blackout X Generator VAL VAT
(+/1¥%) (+/1%)
Generator ARE VARESS
(+7+Y) (+/-Y)
Blackout X ElectShare -+/YA
X Generator
(+/0V)
ElectShare X Generator =~/ Y bxx
(+/\V)
Ln (labor) NAdde / Blyoox + / Oxxx
(+/+V) (+/+Y) (+/+Y)
Firm Fixed Eff. Y Y Y
Year Fixed Eff. Y Y Y
Location Fixed Eff. Y Y Y
Loc. x Year Fixed Eff. Y Y Y
Constant 4/ Fxxx VAR ¥/ VE
(+/A¥) (\Y/ %) (A YY)
# of observations A0/1FA FYAVY FY/VY
# of firms Y-/ f4 ARVARZA 14/-Y0
Adj. R? -/ ¥¥E o/ eBY </ FEE

;M_” 5 cﬂt} -\>L:



1vaA ULA-AM) AY O)Lm’:a Y JLw 66@&5‘ ‘SLB\.MLM» 9 Lhu‘““ﬁ)" (aollad) ‘50.1.9 A gl AF

G U aols 53 4 ol o518 2 Lo (e od S8l g g samn 05, il s e 1 5
La0 o 8 5 opled onlocks 0305 2 Lo GENETALON L o8 8™ Lo 5 3 LI 55 b 5 5 5135 dls ke Conlodkds
(Blackout) v_.z,.ls-clu.,ulo.x.: 035 Cpeas (FODUSE) jluanl udl sl 8,3 L 5 Sl Ol 51 Joke 1 eslizal b
S p ot dlons b Cad et L Sl ealited b el (gla ikie Caslodd J 28T 0 g S5 aled 3
s oo OLES 15N o 53 e 5 70 pelas 3 st Ve pela )3 (g laline 3 L Llodd fiis 40wl Jle 4 LT
PV P AR U PRC SR 5 PG PRV R S PRESSYS JPR | G g s e
O s (hoed s s O e c(/Y0) G (6550 o st o b s10eC 6
heed (55 Lo gra g b as dsl o555 gyl oS8 8Tl o Sl des )30 /0 FD
il Laol T il Sl s (G gels 4 ey 53 OT O3 e Ol Wl ST 0 U3 e (5

(Sl ma g 55155 5 Ssals O ol o od) AST as Iy

S F

de@ﬁ;ﬁwﬁg,ﬂu;\wm@\p (Wi 53 SH 5 Sk 4 g L
G DMl 5 Sl ris L;uotf)tfé,:f,wc,»;\w Slosls ate 3 ph oo (2
Gk oS o i eSS g e 0155 S 5 (S S el 55
1 5 Sl Gla e J gl 0305 . Lilockd dotl 315 &S0 g,lT (slaaaldlu 1 eslizal 5 o,E0asl
s Ll 13 edti niS slaair m,a;ygwwgmﬂsuu,;@?;
R 5SS i L late GUl e Gble oSS 4 1) pels Sl s 536 cools 53
g&\s@‘&,&u}afﬁc@ﬁnuw,&;\~ YU axo saolE 8" 5 Shee
s e ke Sl Shas ) 6l 35l or o0l 3 15 (AT b S H 0 g
o b S50 e Lelods o3lital (650, 5 IS (65,5 S e ¢ Bg B 5 A g
50U G Bl (150555 45 0k 5,51 5 (Y 08) 7255 s & 5 Cmio M 55 a1
Lol J 287 OT 53 ale

Lo g Ly ool S, ol 2y (A galst Aoy doly 2 oS Sl 0T Sy s

)J‘JL?MJJ}.&@JJJJ:)-&J};LSMJJ'/\"9'/\\ d&\sw‘ﬁﬁq‘;ﬁ'MLéJ:é}j\



AY .. &‘x‘ (SE2 dlbolf)lf BV W RIC SO e Gw}ol: Sl

e e A 5 5Ly 56 3 (6 TS S GllansoB by e 1 ) el (Sonts Sl
S l3Lime b a5 L i game )3 T lolins ST 358 on otalin 35 (5) 50,82 5 4dsl 5l e
carle o Jol2) LT slirt 5o 15 (20 5 W55 e 31 015 ood A5 5Ly 556 )
3505 I (T ile 5 (51 ale s c(5) 50,8 OIS S35
Cml g 3 o J xS oLE I8 5 555155 il U g il 6,503 e o
235155 3 g Dol S 1 B adlllan 3 (S 3035 55155 8t 6o o
Bl Clodis Z8L 55155 5 (el e e ot B o okt o087 )
Wl (2l 55 5l b (SLaS oS S SN 65 5 Ols Byl das e O
2 Sl ps dls o sl i (S SU 65 T dan e g b sla oS 51 S ) s
G115 ol 84S Sy il s Sl Ao y30 /0 PO Jad (GBS g 9 s ¢ S gl

s 13 e 1 s Ll 358 o 55 iy e (A g 3l bzl il 5155

é.gla.o

Abdisa L.T. (2018). “Power Outages Economic cost and firm performance: Evidence
from Ethiopia”. Utilities Policy, No. 53, pp. 111-120.

Abeberese A.B. (2017). “Electricity Cost and Firm Performance: Evidence from
India”. Review of Economics and Statistics, 99(5) , pp. 839-852.

Abeberese A.B., Ackah C. and P. Asuming (2017). “Productivity losses and firm
Responses to Electricity Shortages: Evidence from Ghana”. Working paper.

Alby P., Dethier J.J. and S. Straub (2012). “Firms Operating under Electricity
Constraints in Developing Countries”. The World Bank Economic Review, 27(1),
pp.109-132.

Allcott H., Collard-Wexler A. and O'Connell S.D. (2016). “How do Electricity
Shortages affect Industry? Evidence from India”. American Economic
Review, 106(3), pp. 587-624.

Andersen T.B. and Dalgaard C.J. (2013). “Power Outages and Economic Growth in
Africa”. Energy Economics, No. 38, pp. 19-23.

Baskaran T., Min B. and Y. Uppal (2015). “Election Cycles and Electricity Provision:
Evidence from a Quasi-experiment with Indian special Elections”. Journal of Public
Economics, No. 126, pp. 64-73.

Carlsson F., Demeke E., Martinsson P. and T. Tesemma (2018). “Cost of Power
Outages for Manufacturing Firms in Ethiopia; A Stated Preference Study”.
Chakravorty U. , Pelli M. and B.U. Marchand (2014). “Does the Quality of Electricity
Matter? Evidence from Rural India”. Journal of Economic Behavior &
Organization, No. 107, pp. 228-247.



WAA oliwo) AY o,led YV Jlo oLl gloculw 5 i (aallad) sole 45,2 AA

Cole M.A.,, Elliott R.J., Occhiali G. and E. Strobl (2018). “Power Outages and firm
Performance in Sub-Saharan Africa”. Journal of Development Economics, No. 134,
pp. 150-159.

Dinkelman T. (2011). “The Effects of Rural Electrification on Employment: New
Evidence from South Africa”. American Economic Review, 101(7), pp. 3078-3108.
Diwan I. and J.I. Haidar (2016). “Do Political Connections Reduce job Creation?
Evidence from Lebanon”. In Economic Research Forum Working Paper, No. 1054.
Esfahani H.S. and K. Yousefi (2017). “Rash Credit Injection, Hasty Job Creation and
Firm Bifurcation in Iran’s Manufacturing”.

Fisher-Vanden K., Mansur E.T. and Q.J. Wang (2015). “Electricity Shortages and
firm Productivity: Evidence from China's Industrial Firms”. Journal of Development
Economics, No. 114, pp. 172-188.

Foster V. and J. Steinbuks (2009). “Paying the Price for Unreliable Power Supplies:
in-house Generation of Electricity by Firms in Africa”. The World Bank.

Grainger C.A. and F. Zhang (2017). “The Impact of Electricity Shortages on firm
Productivity: Evidence from Pakistan”. The World Bank.

Levinsohn J. and A. Petrin (2003). “Estimating Production Functions using inputs to
Control for Unobservables”. The Review of Economic Studies, 70(2), pp. 317-341.
Olley G.S. and A. Pakes (1996). “The Dynamics of Productivity in the
Telecommunications Equipment Industry". Econometrica, 64(6), pp. 1263.

Oseni M.O. and M.G. Pollitt (2015). “A Firm-level Analysis of Outage loss
Differentials and Self-generation: Evidence from African Business Enterprises”.
Energy Economics, No. 52, pp. 277-286.

Pless J. and H. HFell (2017). “Bribes Bureaucracies and Blackouts: Towards
understanding how Corruption at the firm level Impacts Electricity Reliability”.
Resource and Energy Economics, No. 47, pp. 36-55.

Rahmati M.H. and A. Pilehvari (2018). “The Productivity Trend in Iran: Evidence
from Manufacturing firms”. Economics of Transition.

Reinikka R. and J. Svensson (2002). “Coping with Poor Public Capital”. Journal of
development economics, 69(1) , pp. 51-69.

Rud J.P. (2012). “Electricity Provision and Industrial Development: Evidence from
India”. Journal of development Economics, 97(2) , pp. 352-367.

Samad H. and F. Zhang (2016). “Benefits of Electrification and the Role of
Reliability: Evidence from India”. The World Bank.

Samad H. and F. Zhang (2017). “Heterogeneous Effects of Rural Electrification:
Evidence from Bangladesh”. The World Bank.

Scott A., Darko E., Lemma A. and J.P. Rud (2014). “How Does Electricity Insecurity
Affect Businesses in low and Middle Income Countries”. Shaping Policy for
Development, pp. 1-80.

Timilsina G., Sapkota P. and J. Steinbuks (2018). “How Much has Nepal lost in the
last Decade due to load Shedding? an Economic Assessment Using a CGE Model”.
The World Bank.

Wooldridge J.M. (2009). “On Estimating firm-level Production Functions Using Proxy
Variables to Control for Unobservables”. Economics Letters, 104(3), pp. 112-114.



