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Abstract

❲e app❧� the Business ❈�✁❧✂ Account✄☎✆ ♠✂t✝✞❞o❧✞✆� ❞✂v✂❧✞❡✂❞ by Chari,

Kehoe an❞ McGrattan ✭2007✮ to st✟❞y the e✁✞☎✞♠✄✁ res✟✉✆✂☎✁e of Br❛✠i❧✡

Russia, In❞✄❛ ❛☎❞ China ✭☛☞✌❈✮ over the ❧ast ❞✂✁❛❞✂✍ ❲e ❞✞cu♠✂☎t that ✇✝✄❧e

✂✎ ciency ✇✂❞✆✂s ❞✞ contribute in a ❧❛✉✆✂ part to ✆✉o✇t✝✡ especi❛❧❧� in Br❛✠✄❧

❛☎❞ Russia, there is an increas✄☎✆ ✄♠❡ortance of inv✂st♠✂nt ✇e❞✆✂s espe✁✄❛❧❧�

in the ❧❛te 2000s, ☎✞t✂❞ in China ❛☎❞ In❞✄❛✍ The res✟❧ts are t�❡✄✁❛❧❧y r✂❧❛t✂❞ to

the st❛✆✂s of ❞✂ve❧op♠✂☎t ✇✄t✝ Br❛✠✄❧ an❞ Russia ✁✞♠✄☎✆ ✞♦ a crisis to ✆✉o✇ in

the 2000s, ✇✝i❧✂ ✌☎❞ia ❛☎❞ China ✇ere on a co♠parativ✂❧� st❛✏❧✂ ✆✉✞✇t✝ ❡❛t✝✍

☞✂❧❛t✄n✆ ✇✂❞✆✂ patterns to institution❛❧ ❛☎❞ ❹nancia❧ re❢✞✉♠s✡ ✇e ❹n❞ that

❹n❛☎✁✄❛❧ ♠❛✉✑et ❞ev✂❧✞❡♠✂nts ❛☎❞ ✂♦ective ✆✞vernance in BRICs in the ❧❛st

❞✂✁❛❞✂ are consistent ✇✄t✝ i♠prov✂♠✂☎ts in invest♠✂nt ❛☎❞ e✎ ciency ✇e❞✆✂s

that ❧✂❞ to ✆✉o✇t✝✍

❑✂�✇or❞s✒ BRIC, business cyc❧✂ accountin✆✡ e✎ ciency, ♠❛✉✑et frictions,

tre☎❞ shocks, invest♠ent ❛❞✓✟st♠✂☎t costs

JEL Co❞✂s✒ E32, E✻✻



At its simplest, a growth economy should be regarded as one that is likely

to experience rising productivity, which, together with favorable demo-

graphics, points to economic growth that outpaces the global average......So

we opted for the following: any economy outside the so-called developed

world that accounts for at least 1% of current global GDP should be de-

�ned as a growth economy✳ ➋ ➋ ➋ ➋ ➋ ➊Ji✔ ❖✕◆✖✗✘✘ ✙✚✛✜✛ ✫ ❍✖✢✣ of

●✘oba✘ E❝✤✥✤✔✗❝ Research at ●✤✘✣✔✢✥ Sach✦✧

1 Introduction

Over the ★ast ✩eca✩e, the avera❣e ❣ro✪th rate of Bra③i★, Russia, In✩ia an✩ China,

or BRICs, has outpace✩ the ❣★oba★ avera❣e ✪ith their cu✬u★ative share in the ✪or★✩

G❉P ❣ro✪in❣ fro✬ about 16% in 2000 to 26% in 2011✳ China an✩ In✩ia stan✩ 2nd
an✩ 3rd in ✪or★✩ G❉P rankin❣ by PPP co✬parisons ✯the top spot sti★★ be★on❣s to

the Unite✩ States✰, ✪hi★e Russia an✩ Bra③i★ ranks 6th an✩ 7th ✯Table 1✰✳

<Table 1 about here>

The broa✩ facts of BRIC resur❣ence are ❣enera★★y ✪e★★ kno✪n ✯Table 21✰✳ ✱hi★e
Bra③i★ an✩ In✩ia starte✩ the 1960s c★oser to their US an✩ OEC❉ counterparts, China
fa★tere✩2✳ ❉urin❣ the 1970s, China p★aye✩ catch✲up an✩ Bra③i★ ❣re✪ stea✩i★y, but

In✩ia ✩ec★ine✩✳ The tab★es turn in the 1980s ✪ith Bra③i★ian ❣ro✪th s★o✪in❣ as In✩ia

✬a✩e a co✬e✲back✳ 1990s ✪ere a perio✩ of econo✬ic an✩ po★itica★ turbu★ence for

the BRICs thou❣h the ne❣ative i✬pact ✪as stron❣er in Bra③i★ an✩ Russia✳ Fina★★y,

✩urin❣ the ★ast ✩eca✩e of 2000s, a★★ BRIC nations ✬a✩e a re✬arkab★e co✬e✲back

surpassin❣ their historica★ perfor✬ance ✪ith China in the ★ea✩✳

<Table 2 about here>

In this paper, ✪e perfor✬ an e①p★oratory ana★ysis of the ❻uctuations in output

of the BRIC econo✬ies over the ★ast t✪o ✩eca✩es ✲ the re★ative sta❣nation of the

1990s fo★★o✪e✩ by the econo✬ic recovery of the 2000s� usin❣ the Business Cyc★e

Accountin❣ ✯BCA✰ ➇✪e✩❣e➈✬etho✩o★o❣y for✬u★ate✩ by Co★e an✩ Ohanian ✯2004✰
an✩ Chari, Kehoe an✩ McGrattan ✯henceforth CKM, 2007✰ a✬on❣st others✳
Takin❣ a cue fro✬ Ca★vo ✯2000✰, BCA focuses not on i✩enti✴cation of pri✬ary

forces ★ike po★icy chan❣es or institutiona★ refor✬s that a↕ect the econo✬y, rather on

1T✵✶✷✸✹ 1 ✵✺✼ 2 are ✽✾✿❀ the IMF an✼ An❁❂✹ ▼✵✼✼✐✹✿✺❃s on✷✐ne ✼ata resources❄ ❅✸❆✵✐✷s of the

histori✵✷ ❆✐❀✸✷✐ne are in the on✷ine app✸✺✼i❇❄
2❊er capita ❋❅❊ ❁✾o■❆❏ rate is ✷✿■ in ▲✾✵◗✐✷ c✿❀❘✵✾✸✼ to ✵❁❁✾✸❁✵❆✸ ❋❅❊ ❁✾o■❆❏ ✼ue to an

✸❇❘✵✺✼✐✺❁ pop❂✷✵❆✐✿✺❄



the channe❙s throu❚h ❯hich these factors ❯ork❱ The technique uses an rea❙ busi❳

ness cyc❙e ❨RBC❩ fra❬e❯ork ❯ith four channe❙s❭ ti❬e varyin❚ pro❪uctivity ❨❫e➣ ❳

ciency ❯e❪❚es❫❩, ❙abor ta❴es ❨❫❙abor ❯e❪❚es❫❩, ta❴es on invest❬ent ❨❫invest❬ent

❯e❪❚es❫❩ an❪ ❚overn❬ent consu❬ption3 ❨❫❚overn❬ent consu❬ption ❯e❪❚e❫❩❱ The

BCA❬etho❪o❙o❚y is i❬p❙e❬ente❪ in t❯o steps❱ In step one, the ❵rst or❪er con❪itions

of a stan❪ar❪ RBC ❬o❪e❙ a❙on❚ ❯ith ❬acroecono❬ic ❪ata is use❪ to esti❬ate the

❯e❪❚es❱ In step t❯o, the esti❬ate❪ ❯e❪❚es fro❬ step 1 are fe❪ back into the ❬o❪e❙

in❪ivi❪ua❙❙y an❪ in ❪i❜erent co❬binations to ascertain their ❬ar❚ina❙ contributions

in ❚eneratin❚ the observe❪ econo❬ic outco❬e❤❱

App❙ication of the BCA ❬etho❪o❙o❚y to the BRICs i❪enti❵es t❯o ❬a❥or chan❳

ne❙s at ❯ork❭ i) Bra❦i❙ian an❪ Russian crisis of the 1990s is pri❬ari❙y the resu❙t of
❪istortions in invest❬ent an❪ ❙abor ❬arkets ❨particu❙ar❙y in Bra❦i❙❩❱ The ❚ro❯th of

the 2000s ho❯ever is the han❪i❯ork of i❬prove❬ents in e➣ ciency♥ ii) in contrast,
in China an❪ In❪ia, both re❙ative❙y stab❙e in the 1♣♣0s, e➣ ciency ❯e❪❚es p❙ay an

i❬portant ro❙e ti❙❙ ❬i❪❳2000s, after ❯hich ❪ec❙inin❚ invest❬ent ❬arket ❪istortions

beca❬e increasin❚❙y i❬portant for the rapi❪ recoveryr❱ These ❵n❪in❚s su❚❚est that

institutiona❙ an❪ po❙icy refor❬s at the core of the BRIC resur❚ence ❯orke❪ pri❬ari❙y

by increasin❚ pro❪uction e➣ ciency an❪ re❪ucin❚ invest❬ent ❬arket frictions to ai❪

capita❙ accu❬u❙ation❱ Our pri❬ary ❵n❪in❚s are robust to three a❪❪itiona❙ checks ❳

❨a❩ intro❪uction of capita❙ a❪❥ust❬ent costs, kno❯n to a❙ter bench❬ark BCA resu❙ts

❨Christiano an❪ ✈avis, 2006); ❨b❩ factor hoar❪in❚ to a❪❪ress concerns about❬is❬an❳
a❚e❬ent of e➣ ciency ❯e❪❚es an❪ ❨c❩ s❬a❙❙, open econo❬y settin❚ as in ❬ost BRICs

❯ith separation of transitory an❪ tren❪ shocks a❜ectin❚ pro❪uctivity ❨ A❚uiar an❪

Gopinath, 2007❩,
Our app❙ication a❪❪s to the e❴tensive ❙iterature on BCA ❨CKM, 2007♥ Kerstin❚,

2008♥ Chakraborty, 2009♥ Kobayashi an❪ Inaba, 2006♥ Cho an❪ ✈ob❙as❳Ma❪ri❪ 2012,
Otsu 2010a♥ La❬a 2011❩, ❯ith the e❴ception that in contrast to the e❴istin❚ stu❪ies
our ob❥ective is to stu❪y not ❥ust a crisis, but the eventua❙ recovery❱ Secon❪❙y, ❯hi❙e

China an❪ In❪ia, has ❚arnere❪ ❬ost attention a❬on❚st the BRICs ❨Son❚, Stores❙etten

an❪ ②i❙ibotti 2011, ✈ek❙e an❪ ④an❪enbroucke 2012, Jones an❪ Sahu, 2009; Hseih
an❪ K❙eno❯ 2009❩, ❯e brin❚ a❙❙ BRIC nations on the sa❬e ana❙ytica❙ p❙atfor❬ to

perfor❬ a ❥oint ana❙ysis over an e❴ten❪e❪ ti❬e perio❪ ❨1990 to 2009❩❱ This turns
out to be crucia❙ for unearthin❚ the ro❙e of invest❬ent ❬arket frictions, a channe❙

❬ost❙y i❚nore❪ in BCA ❙iterature ❯ith a fe❯ e❴ceptions❱ Focusin❚ separate❙y on

perio❪s of crisis an❪ recovery ❯e ❵n❪, si❬i❙ar to Cava❙canti, E❙ose❚ui, McCan❪❙ess ⑤

3In a ⑥⑦⑧⑨⑩❶ econ⑧❷y set❸up, net ⑩❺❼orts are ❽❶❶⑩❶ to ❾⑧vern❷⑩❿t cons➀❷❼➁➂⑧❿➃
➄For ⑩❺❽❷❼⑦⑩➅ if BCA e❺ercise ➂❶⑩❿➁➂➆es ⑩➉ ciency ➌e❶❾⑩⑨ as a ❷❽➍or p⑦ayer, the interpretation

is that ➌➎❽➁⑩➏er pri❷❽➐➑ factors are respon⑨➂➒⑦⑩ for output ❾➐⑧➌➁➎➅ they ➌ork by ➂❷❼ro➏➂❿❾ the

❿❽➁➂⑧❿➓s e➉ ciency ➔or pro❶➀⑥tivity→➃
↔The ro⑦⑩ of ⑦❽➒or an❶ ❾⑧v⑩➐❿❷ent consu❷❼➁➂⑧❿ ➌e❶❾⑩⑨ turn out to be ⑨⑧❷⑩➌➎❽➁ sensitive to

❷⑧❶⑩⑦ speci➆cation⑨➃



B➙anco ➛2008➜, that ➝orsenin➞ invest➟ent frictions can e➠p➙ain a si➞ni➡cant portion of
business cyc➙e ➢o➝nturns➤ ➥e further ➢etect that ➢ec➙inin➞ invest➟ent frictions an➢

capita➙ accu➟u➙ation can a➙so he➙p sustain ➞ro➝th➤ This contrasts ➝ith the ear➙ier

➡n➢in➞s of Jones an➢ Sahu ➛2008➜ for In➢ia an➢ La➟a ➛2011➜ for Latin A➟erica,
➝here a sa➟p➙e ti➙➙ ➟i➢➦2000s un➢er➟ines the potentia➙ ro➙e of invest➟ent ➟arket

➧uctuations➤

Fina➙➙y, ➝e atte➟pt to tie the observe➢ ➝e➢➞e patterns ➝ith so➟e in➢ices of insti➦

tutiona➙ an➢ po➙icy chan➞es in the BRICs➤ A ➞ro➝in➞ ➙iterature in recent years have

foun➢ ➟icro➦➙eve➙ evi➢ence of in➧uence of cre➢it ➟arket ➟ove➟ents on invest➟ent

an➢ econo➟ic ➞ro➝th ➛Bekaert, Harvey an➢ Lun➢b➙a➢, 2011➨ A➙faro, Ka➙e➟➙i➦O➩can

an➢ Sayek, 2009➜➤ BRICs fo➙➙o➝e➢ a consistent po➙icy of easin➞ cre➢it ➝ith priva➦

ti➩ation, ➡nancia➙ ➙ibera➙i➩ation an➢ openin➞ up➫➤ The i➟pact of such po➙icies is

observe➢ in i➟prove➢ cre➢it➦ratin➞s an➢ cre➢it avai➙abi➙ity➤ In➢ices of institutiona➙

an➢ po➙itica➙ refor➟s pub➙ishe➢ by the➥or➙➢ Bank su➞➞ests i➟prove➟ent in ➞overn➦

➟ent e➭ectiveness in a➙➙ BRICs an➢ po➙itica➙ stabi➙ity ➛➟ost➙y in Russia➜ that are

con➢ucive to ➞ro➝th an➢ recovery, but other areas of concern re➟ain, ➝ith contro➙

of corruption bein➞ the Achi➙➙es➯hee➙➤

The re➟ain➢er of the paper is or➞ani➩e➢ as fo➙➙o➝s➤ In section 2; ➝e ➢escribe

the business cyc➙e accountin➞ ➟o➢e➙➤ In section 3; ➝e e➠p➙ain the business cyc➙e
accountin➞ proce➢ure an➢ present the resu➙ts➤ In section 4; ➝e provi➢e sensitivity
ana➙ysis resu➙ts➤ In section 5; ➝e ➢iscuss the un➢er➙yin➞ factors that can e➠p➙ain the
evo➙ution of ➝e➢➞es➤ Section 6 conc➙u➢es the paper➤

2 The Benchmark Model

BCA ➟etho➢o➙o➞y uses a stan➢ar➢, c➙ose➢ econo➟y neoc➙assica➙ ➞ro➝th ➟o➢e➙ ➝ith

a representative househo➙➢, ➡r➟ an➢ a ➞overn➟ent➤ The representative ➡r➟ hires

➙abor an➢ capita➙ fro➟ the househo➙➢ to pro➢uce output usin➞ a constant returns to

sca➙e techno➙o➞y, ➝hich is a➭ecte➢ by ti➟e➦varyin➞ pro➢uction e➲ ciency➤ The repre➦

sentative househo➙➢ ➢eci➢es on consu➟ption, ➙abor an➢ invest➟ent each perio➢➤ The

househo➙➢ faces a bu➢➞et constraint ➝here its e➠pen➢iture is ➙i➟ite➢ by its ➙abor an➢

capita➙ inco➟e➤ In a➢➢ition, as the u➙ti➟ate o➝ner of the ➡r➟, the consu➟er receives

the pro➡ts➤ The consu➟er pays ➢istortionary ta➠es on ➙abor an➢ capita➙ inco➟e to

the ➞overn➟ent➤ In the BCA fra➟e➝ork, these ➢istortionary ta➠es represent broa➢er

econo➟ic ➢istortions that a➭ect the factor➟arkets➤ The ➞overn➟ent uses its ta➠ rev➦

enue to ➡nance ➞overn➟ent consu➟ption➤ Any re➟ainin➞ a➟ount is transferre➢ back

to the househo➙➢s as ➙u➟p su➟ transfers➤ E➠o➞enous shocks to pro➢uction e➲ ciency,

➳➵e ➸➺➻➼➽➾n the ➚➸➪➽➾➼➶ in the ➹➘➼➾➘➸ appe➘➚➾➺➴



➷overn➬ent consu➬ption an➮ ➮istortionary ta➱ rates are revea✃e➮ in the be➷innin➷

of each perio➮ an➮ a❐ect econo➬ic incentives❒

2.1 Firm

The representative ❮r➬ borro❰s capita✃ Kt an➮ ✃abor Lt fro➬ the househo✃➮ in or➮er

to pro➮uce output Yt accor➮in➷ to a CobbÏÐou➷✃as pro➮uction functionÑ

Yt = K
�
t (AtLt)

1��;

❰here At ➮enotes e➱o➷enous pro➮uction eÒ ciency❒ Labor is ➮e❮ne➮ as tota✃ hours

❰orke➮ Ópro➮uct of e➬p✃oy➬ent an➮ hours ❰orke➮ per ❰orkerÔ❒ Õro➮uctivity can be

➮ivi➮e➮ into a tren➮ co➬ponent �t an➮ a cyc✃ica✃ co➬ponent zt, i❒e❒ At = zt�t, ❰here
❰e assu➬e a constant ➷ro❰th rate  in the tren➮ co➬ponent in the bench➬ark➬o➮e✃❒

Labor ➷ro❰s over ti➬e ➮ue to constant ➷ro❰th in popu✃ation Nt at the rate of n❒
Output an➮ capita✃ ➷ro❰s over ti➬e ➮ue to both popu✃ation an➮ pro➮uctivity ➷ro❰th❒

A✃✃ variab✃es are ➮etren➮e➮ by the ➷ro❰th tren➮s in or➮er to ➮e❮ne a stationary

prob✃e➬Ñ

yt =
Yt
Nt�t

; kt =
Kt

Nt�t
; lt =

Lt
Nt
; zt =

At
�t
:

The ➮etren➮e➮ pro➮uction function can be re❰ritten as

yt = k
�
t (ztlt)

1��: Ó1Ô

The ➮etren➮e➮ pro❮t ➬a➱i➬iÖation prob✃e➬ is

max �t = yt � rtkt � wtlt Ó2Ô

❰here rt an➮ wt ➮enote the rea✃ return on capita✃ an➮ the rea✃ ❰a➷e respective✃y❒ For
the bench➬ark ➬o➮e✃, ❰e fo✃✃o❰ CKM Ó2007Ô an➮ ➮e❮ne the eÒ ciency ❰e➮➷es as the

➮etren➮e➮ pro➮uctivityÑ

!e;t = zt: Ó3Ô

2.2 The Household and Government

The representative househo✃➮ ➷ains uti✃ity fro➬ consu➬ption ct an➮ ✃eisure 1 � lt
❰here ❰e assu➬e a ✃o➷Ï✃inear uti✃ity function×Ñ

u(ct; 1� lt) = 	 ln ct + (1�	) ln(1� lt):

ØÙe ÚÛÜÝ ÞÝßàuct an áâáãÞäÜá åäæç CobbèéÝêëÛÚs preferences åäth hiëçer eÛasticity of substitution

presenteà in the appenàäâì



Totaí hours avaiíabíe is norîaíiïeð to oneñ The househoíð îaòiîiïes its eòpecteð

íifetiîe utiíityó

maxEt
P
t

�t [u(ct; 1� lt)] ;

ôhere � is the subõective ðiscount factorñ The househoíð buðöet constraint is

(1� � l;t)wtlt + (1� � k;t) rtkt + �t + � t = ct + xt; ÷øù

ôhere � lt anð � kt are ðistortionary íabor anð capitaí incoîe taòes ôhiíe � t is the
íuîpúsuî öovernîent transfersñ Investîent xt is ðeûneð by the capitaí íaô of îoú
tionó

nkt+1 = xt + (1� �)kt: ÷üù

The öovernîent coííects ðistortionary taòes froî the househoíð in orðer to ûú

nance consuîption anð the baíance is transferreð to the househoíð in a íuîpúsuî

fashionñ Therefore, the öovernîent buðöet constraint isóý

gt + � t = � ltwtlt + � ktrtkt: ÷þù

Coîbininö the öovernîent buðöet constraint ÷þù anð the househoíð buðöet conú

straint ÷øù îakinö use of the ðeûnition of proûts ÷2ù, ôe obtain the resource constraint

yt = ct + xt + gt: ÷ÿù

Since öovernîent consuîption reðuces the avaiíabíe resources for the private sector

in the econoîy, ôe ðeûne this as the öovernîent consuîption ôeðöe foííoôinö CKM

÷200ÿùó

!g;t = gt: ÷✽ù

Labor anð investîent ôeðöes f!l;t; !k;tg are ðeûneð asó

!l;t = 1� � lt;

!k;t = 1� � kt:

Technicaííy speakinö, � lt ðrives a ôeðöe betôeen the consuîptionúíeisure îaröinaí

rate of substitution anð the îaröinaí proðuct of íabor ôhiíe � kt ðrives a ôeðöe

betôeen the interteîporaí îaröinaí rate of substitution anð the îaröinaí return on

investîentñ If there are no îarket ðistortions, � lt anð � kt ôouíð be ïero iîpíyinö

!l;t = !k;t = 1: This ôouíð yieíð the ûrst best outcoîe ÷as can be seen froî the ûrst

orðer conðitions outíineð in section 2:4ùñ

�Note that u♥✁✂r the t✄☎✁✆t✆ona❧ BCA architecture ✭CKM, 2007✮✝ the ❧☎✞or ☎♥✁ ❝☎✟✆t☎❧ ✇✂✁❣✂✠

are♠✡✁✂❧✂✁ as t☎☛es on ❧☎✞or in❝✡♠✂ an✁ capit☎❧ ✆♥❝✡♠✂ respectiv✂❧❡, y✆✂❧✁in❣ the u✠s☎❧ ❣✡v✂✄♥♠✂nt

bu✁❣✂t constraint☞



2.3 Wedges

❲e ❞e❹ne the e➣ ciency, ✌overn✍ent consu✍ption, invest✍ent an❞ ✎abor ✏e❞✌es

!t = (!e;t; !g;t; !k;t; !l;t)
0
such that an increase in each ✏e❞✌e shou✎❞ ✎ea❞ to an

increase in output✳ Increases in e➣ ciency ✏e❞✌e ❞irect✎y increases pro❞uction an❞

sti✍u✎ates factor ❞e✍an❞ by increasin✌ the ✍ar✌ina✎ pro❞uct of inputs✳ On the

other han❞, increases in ✎abor ✑1 � � lt✒ an❞ invest✍ent ✏e❞✌es ✑1 � � kt✒, ✏hich

by construction i✍p✎y a ❞ec✎ine in ✎abor ✍arket friction � lt or invest✍ent ✍arket

friction � kt respective✎y, sti✍u✎ate output by encoura✌in✌ the househo✎❞ to increase

supp✎y of factor inputs throu✌h an increase in the ✍ar✌ina✎ inco✍e associate❞ ✏ith

the✍✳ An increase in ✌overn✍ent consu✍ption ✏e❞✌e increases output by increasin✌

a✌✌re✌ate ❞e✍an❞✾✳ Fo✎✎o✏in✌ CKM ✑2007✒, ✏e assu✍e that the ✏e❞✌es are e①✲

o✌enous an❞ fo✎✎o✏ a stochastic process✳ ❉e❹nin✌ a vector of ✎o✌✲✎ineari③e❞ ✏e❞✌es,

e!t = (g!e;t;g!g;t;g!k;t; f!l;t)0 ✏here e!t = ln!t � ln!, ✏e assu✍e that the ✏e❞✌es fo✎✎o✏

a ❹rst or❞er ❱AR process✿

e!t = Pg!t�1 + "t ✑✓✒

"t � N(0; V )

✏here "t = ("e;t; "g;t; "k;t; "l;t)
0
are innovations to the ✏e❞✌es✳ Fo✎✎o✏in✌ CKM ✑2007✒

✏e a✎✎o✏ spi✎✎✲over of ✏e❞✌es throu✌h P an❞ conte✍poraneous corre✎ations of inno✲

vations in V ✳

2.4 Equilibrium

The co✍petitive equi✎ibriu✍ is ✌iven by a price vector frt; wtg an❞ an a✎✎ocation

of quantities fyt; ct; xt; lt; kt; zt; gt; � t; !e;t; !g;t; !k;t; !l;tg such that✿ ✑a✒ the househo✎❞

✍a①i✍i③es uti✎ity ✌iven frt; wt; � t; !k;t; !l;tg❀ ✑b✒ the ❹r✍ ✍a①i✍i③es pro❹ts ✌iven

frt; wt; ztg❀ ✑c✒ the ✌overn✍ent bu❞✌et constraint ✑✻✒ an❞ the resource constraint ✑✼✒

ho✎❞s❀ an❞ ✑❞✒ the ✏e❞✌es fo✎✎o✏ the stochastic process ✑✓✒✳ The co✍petitive equi✎ib✲

riu✍ is characteri③e❞ by a set of ❹rst✲or❞er con❞itions ✌iven by✿ ✑a✒ the capita✎ Eu✎er

equation ✑❹rst or❞er con❞ition ✏ith respect to capita✎✒ equa✎i③in✌ present ❞iscounte❞

va✎ue of ✍ar✌ina✎ uti✎ity of future consu✍ption to its ✍ar✌ina✎ cost✿

1

ct
= b�Et

�
1

ct+1

�
!k;t+1�

yt+1
kt+1

+ 1� �

��
; ✑10✒

✏here b� = �

n
, ✑b✒ the ❹rst✲or❞er con❞ition ✏ith respect to ✎abor equatin✌ ✍ar✌ina✎

rate of substitution bet✏een consu✍ption an❞ ✎eisure to the ✍ar✌ina✎ pro❞uct of

✔❆✕✕✖✗✕✘✙✗ ✚✗✛✘✜✚ is ✢✣✛✤✖✥✦✗✚ of househ✣♦✚ consu✛✤✙✥✣✜✧ private inve✦✙✛✗✜t an✚ ✕overn✛✗✜t

✗★✤en✚✥✙✩✖✗✪



✫abor✬
1�	

	

ct
1� lt

= !l;t(1� �)
yt
lt
; ✯11✰

✯c✰ the resource constraint ✯✱✰ ✴iven ✯✵✰, ✯✶✰ the capita✫ ✫a✷ of ✸otion ✯✺✰, an✶ ✯e✰

the pro✶uction function ✯1✰ ✴iven ✯3✰✹

3 Quantitative Analysis

3.1 Parameter Values

❁e co✫✫ect annua✫ nationa✫ accounts ✶ata for the perio✶ 1990 to 2009 fro✸ Penn

❁or✫✶ Tab✫es ✯P❁T✰ 7:0✹, its up✶ate✶ version ✯P❁T 7:1 pub✫ishe✶ in Nove✸ber,
2012✰ an✶ its e❂tensions ✸a✶e by ❃uncan Fo✫ey✹ In a✶✶ition, ✷e co✫✫ect popu✫ation

✶ata fro✸ LABORSTA ✶atabase of Internationa✫ Labor Or✴ani❄ation an✶ househo✫✶

e❂pen✶iture ✶ata fro✸ Euro✸onitor G✫oba✫ Market Infor✸ation ✶atabase✹ The ✶e❅

tai✫s of ✶ata construction are out✫ine✶ in the ✶ata appen✶i❂✹ The key para✸eter an✶

stea✶y state va✫ues are ✫iste✶ in Table 3✹
The ❇rst step in BCA i✸p✫e✸entation is to obtain the para✸eters of the ✸o✶e✫

throu✴h usua✫ ca✫ibration techni❈ues for each country✹ Capita✫ share � is ca✫ibrate✶ to
✸atch the capita✫ inco✸e share ✶erive✶ fro✸ ✶ata10✹ The pro✶uctivity ✴ro✷th tren✶

a is co✸pute✶ as the avera✴e ✴ro✷th rate of per capita output✹ The popu✫ation

✴ro✷th tren✶ n is ✶irect✫y co✸pute✶ fro✸ a✶u✫t popu✫ation ✶ata11✹ The annua✫

✶epreciation rate � is co✸pute✶ fro✸ tota✫ capita✫ stock an✶ invest✸ent ✶ata12✹ The

preference ✷ei✴ht 	 is ca✫ibrate✶ usin✴ the stea✶y state ✫abor ❇rst or✶er con✶ition

✯11✰ to✸atch the avera✴e consu✸ption❅output ratio an✶ ✫abor ✫eve✫ in ✶ata assu✸in✴

that the stea✶y state ✫abor ✷e✶✴e is e❈ua✫ to one13✹ The stea✶y state e❊ ciency ✷e✶✴e

is nor✸a✫i❄e✶ to one✹ The stea✶y state ✴overn✸ent consu✸ption ✷e✶✴e is ca✫ibrate✶

to ✸atch the avera✴e consu✸ption❅output ratio an✶ invest✸ent❅output ratio✹

The ne❂t step is to esti✸ate the stochastic process of the ✷e✶✴es ✯❋✰ for ✷hich ✷e

e✸p✫oy the Bayesian techni❈ues✹ Structura✫ esti✸ation is necessary for the business

cyc✫e accountin✴ proce✶ure since invest✸ent ✷e✶✴es ✶epen✶ on e❂pectations about

the future state of the econo✸y ✷hich is not ✶irect✫y observab✫e✹ The esti✸ate✶

10●e f❍■■❍❏G❍■■❑n ▲▼◆◆▼❖ an◗ ❘❍❙❚❯te the ❑✐❘❍❙❳ share of ❘❨❚❑❩❨■ fr❍❙ ✐❨❩❑❍✐❨■ inc❍❙❳ statistics❬

These are 0:474, 0:475, 0:294, an◗ 0:401 for ❭❪❨❫❑■, Russia, ❴✐◗ia an◗ China respectiv❳■❵❬ ●e further

❨◗❛ust for the ❑❙❚❯❩❳◗ service inco❙❳ fr❍❙ consu❙❳❪ ◗❯r❨❜■❳❢ as e❤p■❨ine◗ in the ◗❨❩❨ appen◗❑❤❬
11●e us❳◗ ❩❍❩❨■ popu■ation for China since ❏e ◗❍ not have ❨◗❯■❩ popu■❨tion ◗at❨❬
12●e construct the t❍❩❨■ capi❩❨■ stock series as the su❙ of net ❥❤❳◗ ❘❨❚❑❩❨■ stock ❨✐◗ hou❢❳❦

♣❍■◗ ◗❯❪❨❜■❳❢ ❨✐◗ the to❩❨■ inve❢❩❙❳✐t series as the s❯❙ of r❪oss ◗❍❙❳❢❩❑❘ capit❨■ for❙❨❩❑❍✐ an◗

househ❍■◗ ❳❤❚en◗❑❩❯❪❳❢ on ◗❯rab■e❢❬
13This assu❙❚❩❑❍✐ is not i❙❚ortant as the preference ❏❳❑r♣t ❨✐◗ ❢❩❳❨◗y state ■❳✉❳■ of ■❨❜or ❏e◗r❳❢

◗❍ not appear in the ■❑✐❳❨❪❑❫❳◗ ❢❵❢❩❳❙ of ❳✈❯❨❩❑❍✐❢❬



para②eters are the ④a⑤ para②eters in P , the stan⑥ar⑥ ⑥eviation of the errors, an⑥ the

cross⑦corre④ations bet⑧een the errors in V ⑨ ⑩e a④so esti②ate the sub❶ective ⑥iscount

factor b� a④on⑤ ⑧ith the stea⑥y state invest②ent ⑧e⑥⑤e1❷⑨ Since there are 4 e❸o⑤enous
variab④es, ⑧e use the ti②e series ⑥ata of output, consu②ption, invest②ent an⑥ ④abor

as observab④es⑨ The Bayesian priors an⑥ the point esti②ates of these para②eters are

④iste⑥ in the appen⑥i❸⑨

3.2 Simulation

First, ④inear ⑥ecision ru④es are ⑥erive⑥ usin⑤ Uh④i⑤ ❺1999❻⑨ Once ⑧e have the ④inear

⑥ecision ru④es, ⑧e can back out the va④ues of the ④ineari❼e⑥ ⑧e⑥⑤es usin⑤ the ⑥ata of

output, consu②ption, invest②ent an⑥ ④abor an⑥ their ⑥ecision ru④es1❽⑨ In the secon⑥

step ⑧e co②pute the reaction of en⑥o⑤enous variab④es to the chan⑤es in the ⑧e⑥⑤es by

p④u⑤⑤in⑤ their ti②e series into the ④inear ⑥ecision ru④es one⑦by⑦one⑨ Upon reportin⑤

our resu④ts, ⑧e ⑥e❾ne a contribution in⑥icator of each ⑧e⑥⑤e !j on an en⑥o⑤enous
variab④e v ❺Otsu , 2010b❻❿

contvj = corr(fv!jt ; evt) �
std(fv!jt )
std(evt)

=
cov(fv!jt ; evt)
var(evt)

;

⑧here fv!jt is the ④ineari❼e⑥ ➀uctuation of variab④e v in response tof!j ⑧hi④e evt is that
of the ⑥ata of variab④e v⑨ By construction, p④u⑤⑤in⑤ in a④④ ⑧e⑥⑤es into the ②o⑥e④ ⑧i④④
e❸act④y repro⑥uce the observab④e ⑥ata so

X

j

contvj = 1:

⑥ue to ④inearity⑨ Therefore, ⑧e can consi⑥er the va④ue of the in⑥icator as the contri⑦

bution of each ⑧e⑥⑤e to the ➀uctuation of the variab④e of interest⑨

3.3 Results

In Figure 1, ⑧e present the ④inear④y ⑥etren⑥e⑥ ②acroecono②ic variab④es in BRICs

⑥urin⑤ 1990 � 20091➁: In reportin⑤ our resu④ts, ⑧e sho⑧ the ④o⑤ ⑥eviations of the

1➂➃e cannot ➄➅ke a ➆➇➈➉➇➊➋tion bet➌een b� ➅➊➆ !k in the bench➄➅➍k ➄➎➆➏➐ so the ➏➈➉➇➄➅➉e➆

v➅➐➑➏➈ are the s➅➄➏➒ Ho➌ever, they are ➆istin➓➑➇➈➔➅→➐e in the ➅➐ternative ➄➎➆➏➐➈ ➌e e↔p➐ore in the

↕➎➐➐➎➌➇➊➓ section➒
1➙The ➆➏ta➇➐➏➆ proc➏➆➑re is ➏↔➛➐➅➇➊➏➆ in the app➏➊➆i↔➒
1➜The variab➐es are ➛➐➎➉➉➏➆ as ➐➎➓ ➆➏➝➇➅tions ↕➍➎➄ their 1990 v➅➐➑➏ ➞1992 in case of Ru➈➈➇➅➟ ➅➊➆

➆➏tren➆➏➆ usin➓ the av➏➍➅➓e ➓➍o➌➉➔ rate ➆➑r➇➊➓ the s➅➄➛➐➏ perio➆➒ ➃e ➅➐➈➎ con➆➑➋t a robustness

check ➆➏➉➍➏➊➆➇➊➓ ➅➐➐ countries by a co➄➄➎➊ rate of 1➒➠➡ in the appen➆➇↔➒



variab➢es ➤ith respect to the stea➥y state➦

<Figure 1 about here>

In Figure 2, ➤e p➢ot the ti➧e paths of the co➧pute➥ ➤e➥➨es for each country➦

For the➧ost part, ➤e ➥o not ➩n➥ ➧uch co➧➧ona➢ity in ➤e➥➨e➧ove➧ents in the four

nations➦ For e➫a➧p➢e, ➤hi➢e e➭ ciency ➤e➥➨es have been above the tren➥ in Bra➯i➢

an➥ Russia throu➨hout the entire perio➥, it has been be➢o➤ tren➥ for ➧ost of the

ti➧e in In➥ia an➥ China➦ In Bra➯i➢, there ➤as a te➧porary s➢o➤ ➥o➤n in the ➨ro➤th

of e➭ ciency ➥urin➨ 1997 � 2003➦ In Russia, it took o➲ in 1998 an➥ kept ➨ro➤in➨

at an enor➧ous rate, su➨➨estin➨ a positive i➧pact of e➭ ciency on ➨ro➤th➦ In In➥ia,

➤hi➢e e➭ ciency ➤e➥➨es te➧porari➢y i➧prove➥ in 2005, since then it has su➥➥en➢y
co➢➢apse➥➦ In China, ➤hi➢e e➭ ciency ➤e➥➨es ➥eteriorate➥ ➥urin➨ the 1995 � 2001
perio➥, it sho➤s a ➨ra➥ua➢➢y i➧prove➧ent ever since➦ It is har➥ to ➩n➥ co➧➧on

patterns in ➨overn➧ent consu➧ption ➤e➥➨es an➥ ➢abor ➤e➥➨es as ➤e➢➢, e➫cept for

China an➥ Bra➯i➢ that sa➤ an i➧prove➧ent in ➨overn➧ent consu➧ption ➤e➥➨e ➥urin➨

➧i➥➳2000s➦ ➵erhaps the one co➧➧on tren➥ ➤ou➢➥ be invest➧ent ➤e➥➨e ➧ove➧ents,

that sho➤ i➧prove➧ents in a➢➢ BRIC nations since 2000s, thou➨h sti➢➢ be➢o➤ tren➥ in

Bra➯i➢ an➥ Russia ➤hi➢e above tren➥ in In➥ia an➥ China at the en➥ of 2009➦

<Figure 2 and Table 4 about here>

In Table 4, ➤e report the stan➥ar➥ ➥eviation of ➤e➥➨es ➤ith respect to output

an➥ the corre➢ations of ➤e➥➨es ➤ith output for various ➢ea➥s an➥ ➢a➨s1➸ to ascer➳

tain various co➧ove➧ents➦ The stan➥ar➥ errors are reporte➥ in the parenthesis➦ A

positive corre➢ation in➥icates a positive association bet➤een a ➨iven ➤e➥➨e an➥ the

observe➥ econo➧ic outco➧e, an➥ vice versa➦ E➭ ciency ➤e➥➨es, for the ➧ost part,

are positive➢y corre➢ate➥ ➤ith output in a➢➢ countries, an➥ si➨ni➩cant➢y so for Russia,

In➥ia an➥ China➦ Invest➧ent ➤e➥➨es a➢so sho➤ a positive corre➢ation for the ➧ost

part, particu➢ar➢y si➨ni➩cant in In➥ia➦ Labor ➤e➥➨es are positive➢y corre➢ate➥ ➤ith

output in Bra➯i➢ an➥ Russia, but ne➨ative➢y corre➢ate➥ in In➥ia➦ In China, ➤hi➢e ➢a➳

bor ➤e➥➨es beco➧e positive➢y corre➢ate➥ for conte➧poraneous perio➥s an➥ ➢ea➥s +1,
+2, the ➧a➨nitu➥e re➧ains ➢o➤➦ As for ➨overn➧ent consu➧ption ➤e➥➨es, ➤hi➢e they

are positive➢y corre➢ate➥ ➤ith output in Bra➯i➢ ➺➤ith the e➫ception of the ➢ea➥s +1,
+2); in In➥ia, an➥ China, they are ne➨ative➢y corre➢ate➥ ➤ith output in Russia for

a➢➢ ➢ea➥s an➥ ➢a➨s➦ Ne➫t, ➤e fee➥ the back the ➤e➥➨es in our ➧o➥e➢ in➥ivi➥ua➢➢y an➥

report their contribution to output ➻uctuations in Figure 3 an➥ ➥eco➧positions in

Table 5➦ The recovery perio➥ of 2000� 2009 is ➥iscusse➥ speci➩ca➢➢y as ➤e➢➢➦

1➼As ➽➾➚ne➽ in CKM ➪➶➹➹➘➴➷ a ➬k � th ➮➱✃➬ is the cor❐➾➮➱❒ion bet❮een the t� k th v➱➮❰➾ of the
vari➱Ï➮➾ of interest ❮Ð❒h output at perio➽ tÑ



<Figure 3 and Table 5 about here>

In BraÒiÓ, eÔ ciency, investÕent anÖ Óabor ×eÖØes aÓÓ contribute siØniÙcantÓy eÚÛ

pÓaininØ 30:2%, 30:6%, anÖ 52:8% of output Üuctuations respectiveÓyÝ EÔ ciency

×eÖØes are particuÓarÓy siØniÙcant in the 2000s ×ith a contribution of 98:7%, ×hiÓe
the contributions of investÕent anÖ Óabor ×eÖØes, thouØh positive, are Õuch Óo×erÝ

EÔ ciency iÕproveÕents by theÕseÓves preÖict output to be 14 percentaØe points
above the trenÖ by 2009Ý InvestÕent anÖ Óabor ×eÖØes for their part account for

the subÛpar econoÕic perforÕance of the 1990s anÖ onÓy ÕarØinaÓÓy contribute to

the recovery of the 2000sÝ A siÕiÓar pattern is observeÖ in Russia ×ith eÔ ciency

×eÖØes contributinØ hiØher than 100% ×hiÓe investÕent ×eÖØes havinØ a ÓarØe neØÛ

ative eÞectÝ The ÕoÖeÓ ×ith onÓy eÔ ciency ×eÖØes preÖicts a Õuch faster econoÕic

recovery ÓeaÖinØ to a Õuch hiØher output ÓeveÓ in the 2000s than it actuaÓÓy ÖiÖÝ

On the other hanÖ, investÕent ×eÖØes by theÕseÓves preÖict a ÖecÓine in output

throuØhout the entire perioÖ, contributinØ to the 1990s crisisÝ Our ÙnÖinØs suØØest
that eÔ ciency ×eÖØes aiÖeÖ Russia to Øet back on the ÖeveÓopÕent track in spite of

subÛpar investÕent Õarket conÖitionsÝ

In InÖia, investÕent ×eÖØes contribute theÕost to the Üuctuation of output ×ith

an overaÓÓ contribution of 63:2% over the entire perioÖÝ This is ÕainÓy because of

the 2000s ×here the contribution of investÕent ×eÖØe rises to 71:2%Ý InterestinØÓy,
ÖurinØ the 1990s the contribution of eÔ ciency ×eÖØe at 73:1% ×as Õuch hiØher than

that of the investÕent ×eÖØe at 20:6%Ý ßhen ×e run the ÕoÖeÓ ×ith onÓy eÔ ciency
×eÖØe, it perforÕs àuite ×eÓÓ in preÖictinØ the Üuctuation in output untiÓ 2005Ý
Ho×ever, it faiÓs to preÖict the rapiÖ Øro×th after 2005Ý This is ×here the investÕent
×eÖØe coÕes in anÖ investÕent ×eÖØes aÓone Öo a better áob of accountinØ for the

rapiÖ acceÓeration of InÖian Øro×th ÖurinØ the 2000s ×eÓÓ to the saÕpÓe enÖÝ Labor
anÖ ØovernÕent consuÕption ×eÖØe have a ÕiniÕaÓ contributionÝ China presents a

siÕiÓar pictureÝ EÔ ciency ×eÖØes account for 82:6% of output Üuctuations overaÓÓÝ

Ho×ever, ÖurinØ the 2000s the contribution of investÕent ×eÖØes, at 85:2%, becoÕes
ÓarØer than that of eÔ ciency ×eÖØes, at 30:3%Ý MirrorinØ the eÚperience of InÖia,
eÔ ciency ×eÖØes faiÓ to account for the rapiÖ Øro×th after 2004, ×hiÓe investÕent
×eÖØes continue to be an iÕportant contributor to the econoÕic ÖeveÓopÕentÝ

In suÕÕary, ×e priÕariÓy ÖocuÕent that ×hiÓe BraÒiÓian anÖ Russian booÕs×ere

faciÓitateÖ by iÕproveÕents in proÖuction eÔ ciency, InÖia anÖ China beneÙtteÖ froÕ

ÖecÓines in investÕent Õarket frictions, particuÓarÓy in the Óatter haÓf of the 2000sÝ
The contributions of Óabor anÖ ØovernÕent consuÕption ×eÖØes to the recovery

reÕain ÕarØinaÓ across the spectruÕÝ



4 Sensitivity Analysis

In this section âe âiãã test the robustness of the benchäark äoåeã to aãternative

settinæsç a äoåeã âith investäent aåèustäent costsé a factor hoaråinæ äoåeãé anå

a säaãã open econoäy äoåeã âith stochastic trenås1êë ìe report aååitionaã key

paraäeter vaãues in Table 6.

4.1 Model with Investment Adjustment Costs

In the benchäarkäoåeã capitaã stock is accuäuãateå foããoâinæ the capitaã ãaâ ofäoí

tion îïðë Hoâever, Christiano anå ñavis î2006ð cãaiä that introåucinæ investäent

aåèustäent cost couãå aòect the reãative iäportance of the âeåæesë In this secí

tion âe äoåify the capitaã accuäuãation eóuation to incãuåe óuaåratic investäent

aåèustäent costsç

nkt+1 = xt + (1� �)kt � �

�
xt
kt

�
kt î12ð

âhere

�

�
xt
kt

�
=
�

2

�
xt
kt
� �

�2
:

The constant � is set at � = na� (1� �) so that the aåèustäent cost is eóuaã to ôero
in the steaåy stateë The paraäeter � is caãibrateå to äatch the äaræinaã Tobinõs Q
to oneç

d log q

d log (x=k)
= 1;

âhere q is the eòective price of investäent reãative to consuäptionç

q =
1

1� �0
:

This ãeaås to � = k
x
:

<Figure 4 and Table 7 about here>

ìe pãot the siäuãation resuãts of output in Figure 4ë Output åecoäpositions
are presenteå in Table 7. ìhiãe the resuãts are óuite siäiãar to those froä the

benchäark äoåeã, soäe subtãe åiòerences are noteåë First, the iäpact of investäent

âeåæe increases îboth neæativeãy for Russia anå positiveãy for the restðë Seconå, the

1ö÷øùúûúüýiuþ conÿú❞ions are ûústeÿ in the appenÿú�✳



ro❧e of ❣overn♠ent ✇e✁❣e increases consi✁erab❧y in In✁ia ✁urin❣ the 1990s an✁ in
China ✁urin❣ the 2000s✂ Thir✁, the ro❧e of e➣ ciency ✇e✁❣es ✁ec❧ine consi✁erab❧y in
In✁ia an✁ China✂ Nonethe❧ess, the♠ain resu❧t that the e♠er❣ence of In✁ia an✁ China

is ♠ain❧y accounte✁ for by i♠prove♠ents in invest♠ent ✇e✁❣es an✁ the recovery of

Bra③i❧ an✁Russia is♠ain❧y accounte✁ for by i♠prove♠ents in e➣ ciency✇e✁❣es ho❧✁s✂

4.2 Factor Hoarding Model

In the bench♠ark♠o✁e❧ e➣ ciency ✇e✁❣es are♠easure✁ as So❧o✇ resi✁ua❧s✂ Ho✇ever,

So❧o✇ resi✁ua❧s ♠isrepresent pro✁uction e➣ ciency ✇hen pro✁uction factors are ♠is✲

♠easure✁ ✁ue to factor hoar✁in❣✂ ❲e app❧y the factor hoar✁in❣ BCA ♠o✁e❧ of

K❧ein an✁ Otsu ✭2013✮ to the BRIC econo♠ies in or✁er to test the robustness of our
♠ain resu❧ts✂ The ✁i↕erence bet✇een the bench♠ark ♠o✁e❧ an✁ the factor hoar✁in❣

♠o✁e❧ is that in the ❧atter the rate of factor uti❧i③ation is ti♠e✲varyin❣✂ In ter♠s of

❧abor uti❧i③ation, increasin❣ uti❧i③ation increases ❧abor input on one han✁ an✁ re✁uces

uti❧ity on the other as in Burnsi✁e, Eichenbau♠ an✁ Rebe❧o ✭1993✮✂ The preference
is ✁e❹ne✁ as

u(ct; 1� lt) = 	 ln ct + (1�	) ln(1� lt)� ltu
�
l;t;

✇here ul;t is the en✁o❣enous ❧abor uti❧i③ation rate✂ In ter♠s of capita❧ uti❧i③ation,
increasin❣ uti❧i③ation increases capita❧ input on one han✁ an✁ increases the ✁epreci✲

ation rate of capita❧ on the other as in Green✇oo✁, Herco✇it③ an✁ Hu↕♠an ✭1988✮✂
The ✁epreciation rate is ✁e❹ne✁ as

�t = �u
�
k;t;

✇here uk;t is the en✁o❣enous capita❧ uti❧i③ation rate✂ The e❧asticity para♠eters � an✁
� are obtaine✁ throu❣h structura❧ esti♠ation ❥oint❧y ✇ith the stochastic process✂

<Figure 5 and Table 8 about here>

The output si♠u❧ations are p❧otte✁ in Figure 5 ✇hi❧e the output ✁eco♠positions
are presente✁ in Table 8✂ The ❹❣ures ❧ook si♠i❧ar to those in the bench♠ark case
e①cept for Russia✂ In Bra③i❧, the contribution of invest♠ent ✇e✁❣es fa❧❧ ✇hereas the

contributions of e➣ ciency an✁ ❧abor ✇e✁❣es increase✂ In Russia, invest♠ent ✇e✁❣es

not on❧y account for the ✁ec❧ine in output ✁urin❣ the 1990s but a❧so part of the
recovery in the 2000s✂ Moreover, ❧abor ✇e✁❣es have the hi❣hest contribution ✁urin❣

the 2000s instea✁ of e➣ ciency ✇e✁❣es✂ Nonethe❧ess, the co♠bination of e➣ ciency

an✁ invest♠ent ✇e✁❣es account for near❧y ha❧f of the ❻uctuation in output ✁urin❣

the 2000s✂ In In✁ia, the contribution of invest♠ent increases ✇hereas the contribu✲
tion of e➣ ciency ✇e✁❣es fa❧❧✂ In China, the contribution of e➣ ciency ✇e✁❣es increase



✄hereas the contribution of invest☎ent ✄e✆✝es fa✞✞✟ ❉espite the chan✝e in the quan✠

titative i☎pact of the ✄e✆✝es, the resu✞t that e✡ ciency an✆ invest☎ent ✄e✆✝es are

i☎portant in accountin✝ for the e☎er✝ence of the BRICs in the 2000s ho✞✆s even
✄ith en✆o✝enous factor hoar✆in✝✟

4.3 Small Open Economy Model with Stochastic Trend

The bench☎ark ☎o✆e✞ consi✆ers a c✞ose✆ econo☎y, thou✝h the BRICs ✄ere far fro☎

c✞ose✆ to the internationa✞ tra✆e an✆ ☛nancia✞ ☎arkets ✆urin✝ the 1990�2009 perio✆✟
Further☎ore, the bench☎ark ☎o✆e✞ ✆e☛nes e✡ ciency ✄e✆✝es as te☎porary shocks to

pro✆uctivity ✄hereas the BRIC econo☎ies e☞perience✆ ✞ar✝e business cyc✞e ✌uctua✠

tions ✄ith possib✞e structura✞ breaks over the 1990 � 2009 perio✆, ✄hich ☎i✝ht be

better e☞p✞aine✆ by shocks to pro✆uctivity ✝ro✄th tren✆s✟ Therefore, ✄e construct a

s☎a✞✞ open econo☎y☎o✆e✞ ✄ith cyc✞ica✞ an✆ tren✆ co☎ponents of pro✆uctivity base✆

on A✝uiar an✆ Gopinath ✍2007✎1✾✟ In the bench☎ark ☎o✆e✞ the tra✆e ba✞ance ✄as

inc✞u✆e✆ in the ✝overn☎ent consu☎ption ✄e✆✝e ✄hereas in this ☎o✆e✞ the t✄o are

✆istin✝uishe✆✟ In the s☎a✞✞ open econo☎y ☎o✆e✞ the tra✆e ba✞ance is ✆e☛ne✆ as the

net ✌o✄ of internationa✞ assets dt :

tbt = nQdt+1 � dt;

✄hereQ is the☛☞e✆ price of the asset✟ The resource constraint is☎o✆i☛e✆ accor✆in✝✞y
as✿

yt = ct + xt + gt + tbt:

Ne☞t, ✄e ✆e☛ne the ✝ro✄th tren✆ �t = �tt ✄here �t ✝ro✄s at a constant rate 
an✆ t is a ran✆o☎ ✄a✞k variab✞e✟ ✏e ✆e☛ne tren✆ ✄e✆✝es as shocks to the ✝ro✄th

rate of the ran✆o☎ ✄a✞k co☎ponent✿

!�;t =
t
t�1

:

Incorporatin✝ tren✆ ✄e✆✝es into a s☎a✞✞ open econo☎y ☎o✆e✞ is convenient for BCA✟

Since ✄e nee✆ as ☎any observab✞e variab✞es as ✄e✆✝es, ✄e can a✆✆ ✝overn☎ent con✠

su☎ption, separate fro☎ the tra✆e ba✞ance, as an observab✞e variab✞e ✄hi✞e a✆✆in✝

the tren✆ ✄e✆✝e✟ No✄ ✄e have a☎o✆e✞ ✄ith ☛ve ✄e✆✝es an✆ ☛ve observab✞e variab✞es

to con✆uct the structura✞ esti☎ation an✆ si☎u✞ation20✟

<Figure 6 and Table 9 about here>

1✑Rothert ❛✒✓ ❘❛✔✕❛✖✗ ✘2011✙ ❛✚✛✜ app✚y BCA to the ❆✢✣✗❛✤ an✓ Gopinath ✘2007✙ ✕✜✓✥✚✦
20On e✛✖✗✕❛✖✗✒✢ the stochastic process, ✧e ✗✕✐ose a restriction on the ✚❛✢ ✕❛✖✤✗★ P such that

there is no s✐✗✚✚✩✜ver in✖✜tfr✜✕ the ✖✤✥✒✓ ✧e✓✢✥ fr✜✕t✗✒to the other ✧✥✓✢✥✛✦



The output si✪u✫ations are p✫otte✬ in Figure 6 ✯hi✫e Table 9 provi✬es the
✬eco✪position resu✫ts✰ The ✱✴ures sho✯ that a✬✬in✴ the tren✬ ✯e✬✴e ✬oes not chan✴e

the ✴enera✫ patterns✰ In Bra✵i✫, e✶ ciency ✯e✬✴es are the ✪ost i✪portant ✬river of

output ✷uctuation especia✫✫y ✬urin✴ the 2000s ✯hi✫e ✫abor an✬ invest✪ent ✯e✬✴es

accounte✬ for the sta✴nation ✬urin✴ the 1✸✸0s✰ The tren✬ ✯e✬✴es have he✫pe✬ the

econo✪y ✬urin✴ the 2000s✰ In Russia, e✶ ciency ✯e✬✴es are i✪portant in accountin✴

for the s✫u✪p in the 1990s an✬ the e✪er✴ence in the 2000s✰ Invest✪ent ✯e✬✴es

have a stron✴ ne✴ative e✹ect on output throu✴hout the entire perio✬✰ In In✬ia,

e✶ ciency ✯e✬✴es are i✪portant in accountin✴ for the sub✺par output ✴ro✯th ✬urin✴

the 1990s ✯hi✫e invest✪ent ✯e✬✴es are i✪portant in accountin✴ for the e✪er✴ence

✬urin✴ the 2000s✰ In China, e✶ ciency ✯e✬✴es can account for✪ost of the ✷uctuation
in output ✯hi✫e invest✪ent ✯e✬✴es have been he✫pin✴ the econo✪y throu✴hout the

entire perio✬✰ On the other han✬, tren✬ an✬ ✫abor ✯e✬✴es have been ✬ra✴✴in✴ the

econo✪y ✬o✯n✰ Therefore, once a✴ain the ✱n✬in✴s su✴✴est that e✶ ciency ✯e✬✴es for

Bra✵i✫ an✬ Russia an✬ invest✪ent ✯e✬✴es for China an✬ In✬ia are the key ✬rivers for

the output boo✪ ✬urin✴ the 2000s:

5 Discussion: Decomposition, Wedges and Poli-

cies

The accountin✴ resu✫ts hi✴h✫i✴ht the i✪portance of e✶ ciency an✬ invest✪ent ✯e✬✴es

in output ✷uctuations✰ Can ✯e tie our ✯e✬✴e ✷uctuations to so✪e pri✪ary factors

✫ike institutiona✫ an✬ po✫icy refor✪s❄

After the 1990s ✬ebt an✬ ✱nancia✫ crisis that hit a✫✫ BRICs but China21, 2000s
✯as a perio✬ of refor✪s✰ Bra✵i✫ atte✪pte✬ ✱sca✫ stabi✫i✵ation ✯ith re✬uction of in✷a✺

tion in✬e✻e✬ ✬ebt, ✯hi✫e Russia took steps to privati✵e an✬ ✫ibera✫i✵e after un✬er✴oin✴

rub✫e ✬eva✫uation an✬ ✬ebt ✬efau✫t✰ In✬ia➆s forei✴n e✻chan✴e crisis in 1991 an✬ the
subse✼uent $1:8 bi✫✫ion IMF bai✫out re✼uire✬ ✬e✺✫icensin✴ the ✽✫icense Ra❀✽ an✬ en✺

coura✴in✴ F❁I✰ China➆s ❂TO ✪e✪bership a✫so re✼uire✬ confor✪in✴ to substantia✫

✫ibera✫i✵ation ✪easures ✫ike re✪ovin✴ forei✴n e✻chan✴e contro✫s an✬ i✪port ✼uotas

❃✬etai✫s of these ✪easure are out✫ine✬ in on✫ine Appen✬i✻ 5❅✰
As a resu✫t of these ✪easures, cre✬it avai✫abi✫ity ❃Figure 7a) an✬ cre✬it ✯or✺

thiness ❃Figure 7b)22 both i✪prove✬ , ✫ea✬in✴ to an i✪prove✪ent in the observe✬
invest✪ent ✯e✬✴es✰ Financia✫ ✫ibera✫i✵ation increases the avai✫abi✫ity of capita✫ by

re✪ovin✴ invest✪ent ✪arket ✬istortions an✬ enab✫es ✱r✪s to sei✵e pro✱tab✫e invest✺

✪ent opportunities✰ As a resu✫t, invest✪ent rises ✯hich brin✴s ✬o✯n its e✻pecte✬

21China ❤❇❈ its o❊❋ share of p♦●❍■❍❏❇● trou❜●❑▲ ❜▼❑❊❍❋◆ fr♦❖ the Tianan❖❑❋ ❙P◗❇▼❑ ❖❇▲▲acre of
1989❚
22❯❇■a is ❏♦●●e❏■❑❈ ❢▼♦❖ the ❱❳❯ ❨♦▼●❈ ❩♦❖❬etitiveness Yearbook ❭❤❑❋ceforth, ❨❩❪❫



return ❴ue to ❴i❵inishin❝ ❵ar❝ina❡ pro❴uct of capita❡❦ Therefore, the ❝ap bet♥een

the interte❵pora❡ ❵ar❝ina❡ rate of substitution an❴ the e♣pecte❴ return on capita❡

shrinks, an❴ this ♥ou❡❴ be rerecte❴ in a hi❝her va❡ue of invest❵ent ♥e❴❝e, 1� � k;t;
in the BCA ❵o❴e❡❦

Financia❡ ❴eve❡op❵ent is consistent ♥ith observe❴ pro❴uction es ciency as ♥e❡❡❦

An increase in F✉I ❡ea❴s to pro❴uctivity spi❡❡overs throu❝h i❵port of forei❝n ❵an✈

a❝eria❡ an❴ or❝ani②ationa❡ ta❡ent ④Fin❴❡ey, 1978⑤❦ At the sa❵e ti❵e, internationa❡
⑥nancia❡ inte❝ration i❵poses ❵arket ❴iscip❡ine ④Ra⑦an an❴ ⑧in❝a❡es, 2003⑤, ♥hich is
con❴ucive to ❝ro♥th❦

To track ❵arket ❴iscip❡ine, ♥e turn to si♣ institutiona❡ an❴ ❝overnance in❴ica✈

tors tracke❴ by the ⑨or❡❴ Bank✈⑩oice ❶ Accountabi❡ity, ❷o❡itica❡ Stabi❡ity ❶ Non

⑩io❡ence, Govern❵ent E❸ectiveness, Re❝u❡atory ❺ua❡ity, Ru❡e of La♥, Contro❡ of

Corruption ④❴e⑥nitions an❴ e♣p❡anations are in the on❡ine appen❴i♣ 6:3⑤❦ These in✈
❴icators are ❵easure❴ on a sca❡e of �2:5 ④♥eak⑤ to 2:5 ④stron❝⑤❦ ⑨e present their

evo❡ution over the t♥o ❴eca❴es in Tab❡e 10❦ Govern❵ent e❸ectiveness stan❴s out
♥ith Bra②i❡, Russia an❴ China c❡i❵bin❝ 10 points in the ♥or❡❴ rankin❝, ♥ith In❴ia
c❡i❵bin❝ 2 points❦ ❷o❡itica❡ stabi❡ity, ❵ost❡y in Russia, a❡so ai❴s the BRICs, thou❝h
contro❡ of corruption, ♥hich Antunes an❴ Cava❡canti ④2003⑤ an❴ Antunes, Cava❡canti
❶ ⑩i❡❡a❵i❡ ④2008⑤ have stresse❴ is an i❵portant pi❡❡ar of ❴eve❡op❵ent, re❵ains an
issue ④Table 10 ❶ Figure 7c⑤❦

<Table 10 and Figure 7c about here>

6 Conclusion

Usin❝ the BCA ❵etho❴o❡o❝y to chart the re❵arkab❡e recovery of the BRICs since

2000s, our paper ❴ocu❵ents the i❵portance of es ciency i❵prove❵ents an❴ ❴ec❡ine

in invest❵ent ❵arket frictions for econo❵ic ❝ro♥th❦ ⑨hi❡e the history an❴ ti❵e❡ine

of i❵prove❵ent of these nations su❝❝est that es ciency i❵prove❵ent is essentia❡ to

⑦u❵p✈start ❝ro♥th after a crisis ④Bra②i❡ an❴ Russia⑤, i❵prove❵ents in invest❵ent

❵arket e❵er❝e as an i❵portant factor to he❡p sustain ❝ro♥th ④In❴ia an❴ China⑤❦

Further ana❡ysis is nee❴e❴ to e♣p❡ore ♥hy this ❵i❝ht be the case, an❴ if in❴ee❴, this

is the pattern for a❡❡ ❴eve❡opin❝ econo❵ies, or so❵ethin❝ of an aberration notice❴

on❡y in the BRICs❦

Fro❵ a po❡icy perspective, ♥hi❡e there have been so❵e i❵prove❵ents in their

institutiona❡ an❴ ❝overnance in❴icators, BRIC nations have a ❡on❝ ♥ay to ❝o before

they catch up ♥ith the US stan❴ar❴s❦ Contro❡ of corruption re❵ains an area of

concern, as ackno♥❡e❴❝e❴ by✉r❦ Ki❵, ❷resi❴ent,⑨or❡❴ Bank Group, ♥ho reas r❵e❴

on January 13; 2013, the⑨or❡❴ Bank❼s co❵❵it❵ent to act on anti✈corruption in the
co❵in❝ years, ♥hich cou❡❴ trans❡ate to a❵ore vibrant, econo❵ica❡❡y stron❝er BRICs❦
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Table 1: GDP ranking by PPP methodology (% share in world GDP)
Source: International Monetary Fund Statistics

World Ranking

Year 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

2011 Uæ Sæ China Inç ia Japan Gerè any Russia Braé iê Uæ Kæ France Itaê y

(19:11) (14:36) (5:67) (5:58) (3:92) (3:02) (2:93) (2:86) (2:81) (2:32)
2010 Uæ Sæ China Japan Inç ia Gerè any Russia Uæ Kæ Braé iê France Itaê y

(19:53) (13:61) (5:81) (5:46) (3:96) (3:00) (2:93) (2:93) (2:87) (2:39)
200ë Uæ Sæ China Japan Gerè any Inç ia Uæ Kæ France Russia Itaê y Braé iê

(22:26) (9:46) (6:83) (4:40) (4:29) (3:41) (3:28) (2:99) (2:88) (2:80)
2000 Uæ Sæ Japan China Gerè any Inç ia France Uæ Kæ Itaê y Braé iê Russia

(23:55) (7:61) (7:14) (5:07) (3:72) (3:63) (3:59) (3:31) (2:92) (2:65)
1ì ì ë Uæ Sæ Japan China Gerè any France Uæ Kæ Itaê y Inç ia Braé iê Russia

(22:89) (8:71) (5:67) (5:55) (3:81) (3:64) (3:61) (3:31) (3:17) (2:94)
1ì ì 0 Uæ Sæ Japan Gerè any France Itaê y Uæ Kæ China Braé iê Inç ia Meí ico

(24:70) (9:91) (6:16) (4:39) (4:14) (4:09) (3:88) (3:33) (3:17) (2:61)
1ì î ë Uæ Sæ Japan Gerè any France Itaê y Uæ Kæ Braé iê China Meí ico Inç ia

(25:19) (9:29) (6:22) (4:47) (4:25) (4:16) (3:61) (3:18) (2:85) (2:84)
1ì î 0 Uæ Sæ Japan Gerè any France Itaê y Uæ Kæ Braé iê Meí ico Inç ia Spain

(24:64) (8:65) (6:74) (4:74) (4:48) (4:28) (3:92) (2:97) (2:53) (2:41)



Table 2: Aggregate GDP and GDP per capita growth rates
Data Source: World Bank and Penn World Tables

Coï uð n ñ 1ò suð ð arió es ô roõ th in Aô ô reô ate Gö ÷ õ hiï e coï uð n ñ 2ò suð ð arió es ô roõ th in Gö ÷ per capita

1960s 1970s 1980s 1990s 2000s

(1) (2) (1) (2) (1) (2) (1) (2) (1) (2)

Uø Sø Mean 4:66% 3:33% 3:32% 2:24% 3:04% 2:09% 3:22% 1:96% 1:85% 0:90%
Stø ö evø (1:68%) (1:67%) (2:58%) 2:56% (2:55%) 2:56% (1:55%) (1:57%) (2:12%) (2:08%)

OECö Mean 5:74% 4:42% 3:73% 2:67% 2:94% 2:13% 2:56% 1:74% 1:75% 1:04%
Stø ö evø (0:74%) (0:81%) (1:89%) (1:91%) (1:44%) (1:46%) (0:80%) (0:84%) (2:20%) (2:18%)

Braó iï Mean 5:90% 2:97% 8:47% 5:92% 2:99% 0:82% 1:70% 0:12% 3:67% 2:49%
Stø ö evø (3:68%) (3:68%) (3:48%) (3:39%) (4:76%) (4:67%) (2:94%) (2:94%) (2:43%) (2:48%)

Russia Mean �4:91% �4:81% 5:35% 5:66%
Stø ö evø (6:14%) (6:24%) (4:73%) (4:81%)

Inù ia Mean 6:67% 4:44% 2:93% 0:55% 5:69% 3:35% 5:63% 3:62% 7:36% 5:74%
Stø ö evø (6:14%) (6:01%) (4:16%) (4:06%) (1:88%) (1:86%) (2:0%) (2:03%) (2:35%) (2:38%)

China Mean 3:02% 0:89% 7:44% 5:34% 9:75% 8:75% 9:99% 8:75% 10:30% 9:64%
Stø ö evø (14:85%) (13:74%) (5:62%) (5:37%) (3:24%) (3:23%) (3:24%) (3:23%) (1:81%) (1:86%)



Table 3. Parameters and Steady States
Source: Authors� calculations

Brazil Russia India China

Parameter Explanation Values

 Averaú e ú roû th rate of per capita output 1:010 1:018 1:042 1:073
n Averaú e ú roû th rate of popuü ation 1:017 0:999 1:019 1:007
� Capitaü incoý e share of output 0:540 0:497 0:310 0:425
� Rate of þ epreciation 0:120 0:094 0:121 0:117
	 ÿ reference û eiú ht on consuý ption 0:282 0:173 0:202 0:217
l Steaþ y state ü abor 0:230 0:193 0:218 0:230
c=y Steaþ y state consuý ption✲ output ratio 0:605 0:440 0:623 0:433
x=y Steaþ y state investý ent✲ output ratio 0:217 0:260 0:298 0:414
b� Sub ❥ ective þ iscount factor 0:923 0:924 0:927 0:925
!k Steaþ y state investý ent û eþ ú e 0:923 0:924 0:927 0:925



Table 4: Properties of the wedges Benchmark Model

◆ � ✁ ✂ ✄ ✯ ☎ ✯ ✯ , ✯ ✯ ✯ sho✇ s ✆ ✝ n✆ ✐ cance S ✁ t ✞ ❉ ✂ ✟ ✞ Cross Corr ✂ ✠ ✡ ✁ ✆ ons of ✇ e t ✝ ✂ s ✭ s ✁ t ✞ error in paranthes ✆ s ☛
at ✾ ☞ ✌ ☎ ✾ ✍ ✌ ☎ ✡ ❛ t ✾ ✾ ✌ respective✠ y �2 �1 0 1 2

❇ r ✡ ✎ ✆ ✠ ✄ E➣ ciency ❲ e t ✝ ✂ s 2:55 0:26 0:42� 0:33 0:08 �0:13
(0:30) (0:07) (0:16) (0:74) (0:62)

❇ r ✡ ✎ ✆ ✠ ✄ Gov✂ r ❛ ❡ ✂ nt Consu❡ ♠ ✁ ✆ � n ❲ e t ✝ ✂ s 2:99 0:72��� 0:37 0:14 �0:16 �0:44�

(0:00) (0:12) (0:55) (0:52) (0:07)
❇ r ✡ ✎ ✆ ✠ ✄ Invest❡ ent ❲ ✂ t ✝ es 1:47 0:12 0:56�� 0:63��� 0:10 �0:12

(0:62) (0:01) (0:00) (0:70) (0:63)
❇ r ✡ ✎ ✆ ✠ ✄ Labor ❲ e t ✝ ✂ s 1:55 0:16 0:27 0:50�� 0:55�� 0:40

(0:53) (0:26) (0:02) (0:01) (0:10)
Russia ❊ ➣ ciency ❲ ✂ t ✝ ✂ s 4:52 0:92��� 0:79��� 0:55�� 0:33 0:11

(0:00) (0:00) (0:02) (0:19) (0:70)
Russia Govern❡ ✂ ❛ t Cons ✉ ❡ ♠ tion ❲ ✂ t ✝ ✂ s 0:71 0:13 �0:14 �0:29 �0:53�� �0:63��

(0:62) (0:59) (0:25) (0:03) (0:01)
Russia Inves ✁ ❡ ✂ ❛ t ❲ e t ✝ ✂ s 1:32 �0:45� �0:14 0:20 0:36 0:56��

(0:08) (0:58) (0:42) (0:15) (0:02)
Russia Labor ❲ ✂ t ✝ ✂ s 0:61 0:62�� 0:62�� 0:59�� 0:76��� 0:72���

(0:01) (0:01) (0:01) (0:00) (0:00)
■ ❛ t ia ❊ ➣ ciency ❲ et ✝ ✂ s 0:78 0:45� 0:65��� 0:76��� 0:35 �0:01

(0:06) (0:00) (0:00) (0:15) (0:98)
■ ❛ t ia Govern❡ ✂ ❛ t Consu❡ ♠ ✁ ✆ � ❛ ❲ ✂ t ✝ ✂ s 3:11 0:19 0:23�� 0:44� 0:47�� 0:23

(0:25) (0:01) (0:06) (0:04) (0:36)
■ ❛ t ia Inves ✁ ❡ ✂ ❛ t ❲ ✂ t ✝ ✂ s 2:39 0:88��� 0:88��� 0:78��� 0:62��� 0:42�

(0:00) (0:00) (0:00) (0:00) (0:08)
■ ❛ t ia Labor ❲ ✂ t ✝ ✂ s 0:86 �0:55�� �0:51�� �0:39� �0:06 0:19

(0:02) (0:03) (0:09) (0:80) (0:45)
China ❊ ➣ ciency ❲ e t ✝ ✂ s 1:86 0:59�� 0:73��� 0:77��� 0:61��� 0:41�

(0:01) (0:00) (0:00) (0:01) (0:09)
China Govern❡ ✂ ❛ t Consu❡ ♠ ✁ ✆ � ❛ ❲ ✂ t ✝ ✂ s 3:48 0:55�� 0:55�� 0:49�� 0:31 0:02

(0:02) (0:02) (0:03) (0:20) (0:93)
China Inves ✁ ❡ ✂ ❛ t ❲ ✂ t ✝ ✂ s 1:95 0:27 0:37�� 0:33�� 0:24 0:04

(0:28) (0:02) (0:05) (0:33) (0:87)
China Labor ❲ ✂ t ✝ ✂ s 1:47 �0:02 �0:05 0:02 0:10 0:26

(0:92) (0:84) (0:94) (0:68) (0:30)



Table 5: Decomposition of Output - Benchmark Model

Source: Authors� calculations

1990:2009

Brazil Russia India China
E✏ ciency✑e❞❣es 0:302 1:711 0:487 0:826
Govern✒ent Consu✒ption ✑e❞❣es �0:137 �0:033 0:013 �0:025
Invest✒ent✑e❞❣es 0:308 �0:711 0:632 0:190
Labor✑e❞❣es 0:528 0:033 �0:131 0:009

1990:1999

E✏ ciency✑e❞❣es �0:571 �0:086 0:731 1:237
Govern✒ent Consu✒ption ✑e❞❣es �0:038 �0:159 0:039 �0:056
Invest✒ent✑e❞❣es 0:566 1:243 0:206 �0:313
Labor✑e❞❣es 1:043 0:002 0:024 0:132

2000:2009

E✏ ciency✑e❞❣es 0:987 1:603 0:432 0:303
Govern✒ent Consu✒ption ✑e❞❣es �0:140 0:032 �0:01 0:052
Invest✒ent✑e❞❣es 0:076 �0:716 :712 0:852
Labor✑e❞❣es 0:077 0:081 �0:135 �0:206



Table 6. Additional Parameters and Steady States for Alternative Models
Source: Authors� calculations

Brazil Russia India China
Parameter Explanation Values

Model with Investment Adjustment Costs

b� Sub ✓ ective ✔ iscount factor 0:955 0:731 0:952 0:947
!k Stea✔ y state invest✕ ent ✖ e✔ ✗ e 0:931 0:912 0:937 0:935
� Sensitivity of invest✕ ent to ✕ ar✗ ina❧ Q 6:809 5:043 5:500 9:023

Factor Hoarding Model

b� Sub ✓ ective ✔ iscount factor 0:955 0:970 0:943 0:936
!k Stea✔ y state invest✕ ent ✖ e✔ ✗ e 0:933 0:936 0:927 0:925
� Labor uti❧ i③ ation e❧ asticity 1:550 1:501 1:500 1:507
� Capita❧ uti❧ i③ ation e❧ asticity 1:861 1:328 1:450 1:540

Small Open Economy Model with Stochastic Trend Components
b� Sub ✓ ective ✔ iscount factor 0:876 0:893 0:925 0:899
!k Stea✔ y state invest✕ ent ✖ e✔ ✗ e 0:866 0:872 0:874 0:884
� Sensitivity of invest✕ ent to ✕ ar✗ ina❧ Q 6:809 5:043 5:500 9:023
g=y Stea✔ y state ✗ overn✕ ent consu✕ ption✘ output ratio 0:173 0:180 0:119 0:142



Table 7: Decomposition of Output

Model with Investment Adjustment Costs
Source: Authors� calculations

1990:2009

Brazil Russia India China
E✙ ciency✚e✛✜es 0:271 2:217 0:293 0:549
Govern✢ent Consu✢ption ✚e✛✜es �0:092 �0:027 0:089 �0:136
Invest✢ent✚e✛✜es 0:381 �1:248 0:703 0:616
Labor✚e✛✜es 0:441 0:058 �0:085 �0:030

1990:1999

E✙ ciency✚e✛✜es �0:658 �0:023 0:352 0:925
Govern✢ent Consu✢ption ✚e✛✜es 0:001 �0:065 0:382 �0:285
Invest✢ent✚e✛✜es 0:721 1:119 0:232 0:119
Labor✚e✛✜es 0:938 �0:031 0:034 0:242

2000:2009

E✙ ciency✚e✛✜es 1:089 2:287 0:275 0:130
Govern✢ent Consu✢ption ✚e✛✜es �0:068 �0:041 0:004 0:235
Invest✢ent✚e✛✜es 0:022 �1:379 :811 1:126
Labor✚e✛✜es �0:043 0:133 �0:089 �0:491



Table 8: Decomposition of Output

Factor Hoarding Model
Source: Authors� calculations

1990:2009

Brazil Russia India China
E✣ ciency ✤e✥✦es 0:703 0:200 0:329 1:031

Govern✧ent Consu✧ption ✤e✥✦es �0:043 0:030 0:004 �0:000
Invest✧ent ✤e✥✦es �0:358 0:507 0:960 �0:053
Labor ✤e✥✦es 0:612 0:264 �0:293 0:022

1990:1999

E✣ ciency ✤e✥✦es �0:495 �0:060 0:516 1:522
Govern✧ent Consu✧ption ✤e✥✦es 0:078 0:100 �0:016 0:089

Invest✧ent ✤e✥✦es 0:080 0:967 0:381 �0:779
Labor ✤e✥✦es 1:337 �0:127 0:120 0:169

2000:2009

E✣ ciency ✤e✥✦es 1:144 0:286 0:337 0:469
Govern✧ent Consu✧ption ✤e✥✦es 0:063 �0:024 0:044 �0:196

Invest✧ent ✤e✥✦es �0:492 0:203 0:935 0:957
Labor ✤e✥✦es 0:285 0:534 �0:317 �0:229



Table 9: Decomposition of Output

Small Open Economy Model with Stochastic Trend
Source: Authors� calculations

1990:2009

Brazil Russia India China
E★ ciency ✩e✪✫es 0:760 1:243 0:320 1:267

Govern✬ent Consu✬ption ✩e✪✫es 0:002 �0:024 0:116 0:031
Invest✬ent ✩e✪✫es 0:146 �0:729 1:867 �0:253
Labor ✩e✪✫es 0:490 0:110 �0:365 0:049
Tren✪ ✩e✪✫es �0:398 0:400 �0:938 �0:094

1990:1999

E★ ciency ✩e✪✫es 0:253 0:682 0:793 1:010
Govern✬ent Consu✬ption ✩e✪✫es �0:055 0:028 0:109 0:033

Invest✬ent ✩e✪✫es 0:433 0:477 �0:141 �0:645
Labor ✩e✪✫es 0:790 �0:098 �0:085 0:524
Tren✪ ✩e✪✫es �0:420 �0:090 0:325 0:078

2000:2009

E★ ciency ✩e✪✫es 0:931 1:034 0:263 1:802
Govern✬ent Consu✬ption ✩e✪✫es 0:059 �0:030 0:125 0:041

Invest✬ent ✩e✪✫es �0:278 �0:575 2:147 0:537
Labor ✩e✪✫es 0:423 0:266 �0:367 �0:781
Tren✪ ✩e✪✫es �0:136 0:305 �1:169 �0:600



Table 10: Average score of BRIC economies over the last two decades

Source: The Worldwide Governance Indicators of the World Development Index

1990s 2000s

Brazil Russia India China Brazil Russia India China

❱ oice ✮ Accountabi✰ ity 0:14 �0:42 0:33 �1:33 0:44 �0:76 0:40 �1:57
(0:06) (0:18) (0:09) (0:05) (0:11) (0:22) (0:06) (0:12)

P o✰ itica✰ Stabi✰ ity �0:31 �1:17 �1:01 �0:30 �0:05 �1:02 �1:21 �0:52
(0:08) (0:08) (0:14) (0:18) (0:22) (0:26) (0:17) (0:14)

Govern✱ ent E↕ ectiveness �0:13 �0:64 �0:09 �0:18 0:00 �0:44 �0:05 0:06
(0:03) (0:18) (0:01) (0:10) (0:10) (0:12) (0:07) (0:12)

Re✳ u✰ atory ◗ ua✰ ity 0:41 �0:36 �0:43 �0:20 0:13 �0:32 �0:31 �0:25
(0:01) (0:11) (0:02) (0:09) (0:14) (0:13) (0:08) (0:12)

Ru✰ e of La✴ �0:32 �0:92 0:28 �0:39 �0:30 �0:90 0:07 �0:44
(0:02) (0:07) (0:02) (0:06) (0:17) (0:11) (0:11) (0:07)

Contro✰ of Corruption �0:04 �0:98 �0:34 �0:25 �0:01 �0:93 �0:43 �0:54
(0:05) (0:06) (0:09) (0:00) (0:11) (0:15) (0:08) (0:13)

Note✿ The ✱ ean scores for the ✵ eca✵ es are out✰ ine✵ ✴ ith the stan✵ ar✵ ✵ eviation in parenthesis
Scores ran✳ e fro✱ ✶ 2✷ ✺ to ✸ 2✷ ✺ ✴ ith a positive nu✱ ber in✵ icatin✳ ✱ ore e↕ ective ✳ overnance



Figure 1:  Real Macro Aggregates 
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Note: "Output (Y)" includes GDP and the imputed service flow from consumer durables. It is decomposed into "Consumption (C)" that consists of household consumption of non-

durables and services (where the imputed service flow from consumer durables are included) and "Investment (X)" that includes gross domestic capital formation and household 

expenditures on consumer durables while the residual is defined as "Government Consumption (G)" so that Y=C+X+G "Labor (L)" represents total hours worked which consists of 

total employment and hours worked per workers. All variables are divided by the adult population. Output, consumption and investment are linearly detrended by the average per 

adult output growth rate over the 1990-2009 period setting 1990 at the trend level 

Source:  The data is primarily collected from the Penn World Tables edition 7.0, its updated version PWT 7.1 and its extension made by Duncan Foley 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 2:  Estimated Wedges in the benchmark model 
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Figure 3:  Simulated Output in the benchmark model 
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Figure 4:  Simulated output in the benchmark model adjusted for investment adjustment costs 

 

 

Note: A quadratic investment adjustment cost is introduced in an otherwise benchmark model to capture the fact that output cannot be costlessly transformed to capital stock 
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Figure 5: Simulated output in the benchmark model adjusted for factor hoarding 

 

 

 

Note: We modify the benchmark model to allow for variable utilization of labor and capital 
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Figure 6: Simulated output in a small, open economy model  

 

 

Note: We modify the closed economy benchmark model to a small, open economy set-up. In addition, wedges, cycles and trends are estimated jointly 
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Figure 7a: Flow of Domestic Credit to Private Sector and Inflows of FDI 
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Figure 7b: Financial Market Indicators 
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Figure 7c:  Measures of Institutional and Policy Reforms 

 

 

 

 

Note:  We provide the percentile rank of the BRICs over a given span of time (years 1996 –when the data first becomes available, 

2000, 2007 and 2009 –the end of our sample period) in terms of the six governance indicators. An improvement in rank is 

consistent with institutional improvement conducive to growth. 

 

 



ONLINE A✹✹EN✻I❳ FOR ✼BUSINESS CYCLE

ACCOUNTING OF THE BRIC ECONOMIES✼

June 1, 2013

1 Parameter Estimation

Given that invest✽ent ❀e❁❂es are not ❁irect❃y observab❃e, ❀e e✽p❃oy Bayesian tech❄
niques to structura❃❃y esti✽ate the para✽eters ❂overnin❂ the stochastic process of
the ❀e❁❂es usin❂ ❁ata on output, consu✽ption, invest✽ent an❁ ❃abor in Bra❅i❃, Rus❄
sia, In❁ia an❁ China❆ The para✽eters esti✽ate❁ are ❃a❂ para✽eters in the transition
✽atri① of ❀e❁❂es, the stan❁ar❁ ❁eviations an❁ corre❃ation coe❈ cients that ❁e❹ne the
variance covariance ✽atri① of the error ter✽s an❁ the stea❁y state ❃eve❃ of invest✽ent
❀e❁❂es a❃on❂ ❀ith the sub❋ective ❁iscount factor❆
The esti✽ation resu❃ts for the bench✽ark✽o❁e❃ are presente❁ in Tables A1 (a)-

(d)❆ The ❃eft pane❃ of the tab❃es presents the prior ❁istribution shape,✽ean, stan❁ar❁
error an❁ support for each para✽eter❆ The ri❂ht pane❃ reports the posterior✽o❁e an❁
its stan❁ar❁ error as ❀e❃❃ as the posterior ✽ean an❁ its 95 percent con❹❁ence interva❃
for each para✽eter❆ ●e choose to use the posterior ✽o❁e as our point esti✽ates in
the si✽u❃ations1❆
The esti✽ation ❂ives a ran❂e of para✽eter esti✽ates across countries❆ For in❄

stance, in ter✽s of the persistence para✽eters Russia has hi❂her Pkk, Pee an❁ Pll
co✽pare❁ to those in the other countries❆ This is re❻ecte❁ in the stron❂ tren❁s in the
Russian ❀e❁❂es presente❁ in Fi❂ure 2 of the te①t❆ In Bra❅i❃ there are ❃ar❂e positive
spi❃❃overs fro✽ invest✽ent ❀e❁❂es onto ❃abor ❀e❁❂es, Plk❆ In Russia, the spi❃❃over
fro✽ ❂overn✽ent an❁ ❃abor ❀e❁❂es onto e❈ ciency ❀e❁❂es, Pge an❁ Ple, are stron❂❃y
positive ❀hi❃e that of invest✽ent ❀e❁❂es onto e❈ ciency ❀e❁❂es, Pke, is stron❂❃y ne❂❄
ative❆ In In❁ia the spi❃❃over fro✽ e❈ ciency ❀e❁❂es onto ❂overn✽ent ❀e❁❂es, Pge, is
stron❂❃y positive ❀hi❃e that of ❃abor ❀e❁❂es onto invest✽ent ❀e❁❂es, Pkl, is stron❂❃y
ne❂ative❆ In China, the spi❃❃over of ❃abor ❀e❁❂es onto invest✽ent ❀e❁❂es are stron❂❃y
ne❂ative❆ In ter✽s of vo❃ati❃ity, the stan❁ar❁ ❁eviation of the shocks to ❂overn✽ent

1❯❍❏❑▲ the posterior▼❖an for each par❘▼❖❙❖r inste❘❚ of the ▼❨❚❖ ❚❨es not ▼❘❩e ▼uch ❚❏❬erence
in the ❍❏▼u❭❘tion res❪❭❙s❫



❴e❵❜es ❝g are ❢ar❜er than those to the other ❴e❵❜es in a❢❢ countries❤ In a❵❵ition,
Russia has a ❦uch ❢o❴er ❝k than other countries❤ Fina❢❢y, in ter❦s of corre❢ation,
❜overn❦ent ❴e❵❜es an❵ ❢abor ❴e❵❜es are stron❜❢y ne❜ative❢y corre❢ate❵ in Bra♥i❢ an❵
Russia, i❤e❤ ♦gl is c❢ose to �1, ❴hi❢e e♣ ciency ❴e❵❜es an❵ ❢abor ❴e❵❜es are stron❜❢y
ne❜ative❢y corre❢ate❵ in In❵ia, i❤e❤ ♦el is c❢ose to �1❤

2 Simulation

The ✈rst step in the si❦u❢ation process is to so❢ve the ❦o❵e❢ for ❢inear ❵ecision ru❢es
for ❢ineari♥e❵ en❵o❜enous variab❢es gkt+1 an❵ eqt = (eyt; ect; ext; elt)0 :

gkt+1 = Aekt +② e!t;
eqt = ④ ekt +⑤ e!t:

Note that the entire series of ekt can be ❵irect❢y ❜enerate❵ fro❦ the e⑥uation ⑦assu❦in❜
an initia❢ va❢ue ek⑧ = 0⑨⑩

gkt+1 =
x

nak
ext +

1� �

na
ekt;

an❵ the observe❵ series of invest❦ent❤ Then the ❴e❵❜es can be co❦pute❵ as

e!t = ⑤�1 eqt � ④ ekt :

Once the ❴e❵❜es are co❦pute❵, they are use❵ for si❦u❢ation❤ ❶e co❦pute the
en❵o❜enous reaction of se❢ecte❵ variab❢es to the chan❜es in a chosen ❴e❵❜e f!j;t by
p❢u❜❜in❜ its ti❦e series into the ❢inear ❵ecision ru❢es of en❵o❜enous variab❢es⑩

gk!jt+1 = Afk!jt +②f!j;t;
fq!jt = ④fk!jt +⑤f!j;t:

By ❵e✈nition, p❢u❜❜in❜ in a❢❢ ❴e❵❜es into the ❦o❵e❢ ❴i❢❢ e❷act❢y repro❵uce the ob❸
servab❢e ❵ata⑩

eq!t = ④ ekt +⑤ e!t = ④ ekt +⑤⑤�1 eqt � ④ ekt = eqt:

Therefore, ❴e can easi❢y ❵eco❦pose the e❺ects of each ❴e❵❜es on the observab❢es ❵ue
to ❢inearity of the ❵ecision ru❢es⑩

fq!❼t + fq!❽t + fq!❾t + fq!❿t = eq!t :



3 Alternative Models

3.1 Factor Hoarding

3.1.1 Household

The househo➀➁➆s prob➀e➂ is

max➃ =
P
�t 	 ln ct + (1�	)

�
ln(1� lt)� ➄ltu

�
l;t

sub:to !l;twtltul;t + !k;trtktuk;t + �t + � t = ct + xt

nkt+1 = xt +
�
1� �u�k;t kt

➅here ul;t an➁ uk;t are ➀abor an➁ capita➀ uti➀i➇ations➈

3.1.2 Firm

The ➉r➂➆s prob➀e➂ is

max �t = yt � wtltul;t � rtktuk;t

sub:to yt = (ktuk;t)
� (!e;tltul;t)

1��

3.1.3 Equilibrium Conditions

The co➂petitive e➊ui➀ibriu➂ is characteri➇e➁ by the fo➀➀o➅in➋ 7 e➊uations➌

�

ct
= �Et

�
1

ct+1

�
!k;t+1�

yt+1
kt+1

+ 1� �u�k;t+1

��

1

1� lt
= (�� 1)➄u�l;t

!l;t (1� �)
yt
lt

=
1�	

	

�

�� 1

ct
1� lt

!k;t�
yt
kt

= ��u�k;t

yt = (ktuk;t)
� (!e;tltul;t)

1��

nkt+1 = xt +
�
1 + �u�k;t kt

yt = ct + xt + !g;t

➅here there are ➍ en➁o➋enous variab➀es fkt+1; yt; ct; xt; lt; ul;t; uk;tg :



3.2 Small Open Economy Model with Stochastic Trends

3.2.1 Household

The househo➎➏➐s prob➎e➑ is

max➒ =
P
�t [	 ln ct + (1�	) ln(1� lt)]

sub:to !l;twtlt + !k;trtkt + dt + �t + � t = ct + xt + nQtdt+1;

nkt+1 = xt + (1� �)kt � �tkt;

➓here

�t =
�

2

�
xt
kt
� ➔

�2
:

3.2.2 Firm

The →r➑➐s prob➎e➑ is

max �t = yt � wtlt � rtkt

sub:to yt = k
�
t (!e;ttlt)

1�� :

3.2.3 Equilibrium Conditions

The e↔ui➎ibriu➑ is characteri➙e➏ by the fo➎➎o➓in➛ 8 e↔uations

1�	

	

ct
1� lt

= !l;t (1� �)
yt
lt
;

yt = k�t (!e;ttlt)
1�� ;

nkt+1 = xt + (1� �)kt � �tkt;

yt = ct + xt + tbt + g!g;t;

tbt = nQdt+1 � dt;

1

(1� �0t)

	

ct
= b�Et

	

ct+1
!k;t+1�

yt+1
kt+1

+
1�

1� �0t+1

�
1� � � �t+1 + �

0

t+1

xt+1
kt+1

�
;

Q
	

ct
= b�Et

�
	

ct+1

�
;

t = !�;tt�1;

➓here there are 8 en➏o➛enous variab➎es fkt+1; dt+1; t; yt; ct; xt; lt; tbtg :



4 More Sensitivity Analysis

4.1 ➜on-Separable Preferences

In the bench➝ark ➝o➞e➟, ➠e consi➞ere➞ ➟o➡ preferences➢ In this section ➠e consi➞er
Cobb➤➥ou➡➟as preferences ➠ith a hi➡her risk aversion para➝eter

u(ct; 1� lt) =

�
c➦t (1� lt)1�➦

1�➧

1� ➨
;

➠here ➨ = 52➢
The a➟ternation ➞oes not a➩ect the ➝easure➝ent of e➫ ciency, ➡overn➝ent an➞

➟abor ➠e➞➡es➢ Ho➠ever, since consu➝ption an➞ ➟eisure are non➤separab➟e, the ➟eisure
ter➝ sho➠s up in the capita➟ Eu➟er e➭uation an➞ a➩ects the ➝easure➝ent of invest➤
➝ent ➠e➞➡es➢ The ➞eco➝position resu➟ts reporte➞ in Table A2 sho➠ that the resu➟ts
are very si➝i➟ar to the bench➝ark ➝o➞e➟➢

4.2 Common Growth Trend

In the bench➝ark➝o➞e➟ ➠e focus on the➝e➞iu➝ ter➝ cyc➟es an➞ ➞etren➞ a➟➟ variab➟es
➠ith the avera➡e output ➡ro➠th rate over the perio➞➢ If ➠e instea➞ consi➞er the
i➝p➟ication of ➠e➞➡es on ➟on➡ run ➡ro➠th, ➠e shou➟➞ consi➞er an a➟ternative ➡ro➠th
tren➞➢ In this section ➠e consi➞er the tren➞ ➡ro➠th rate to be 1:5% ➠hich is the
avera➡e US G➥➯ per capita ➡ro➠th rate over the sa➝p➟e perio➞ 1990� 2009➢
Chan➡in➡ the tren➞ ➞oes not a➩ect the ➝easure➝ent of e➫ ciency, ➡overn➝ent

an➞ ➟abor ➠e➞➡es➢ Ho➠ever, the a➟ternation of the ➡ro➠th tren➞ a➩ects the capita➟
Eu➟er e➭uation➢ Further➝ore, for China an➞ In➞ia there ➠i➟➟ be a noticeab➟e ➡ro➠th
tren➞ in the ➞etren➞e➞ ➞ata ➠hich a➩ects the esti➝ation➢ Fina➟➟y, one caveat for this
➞etren➞in➡ ➝etho➞ is that ➠e have to ➞e➲ne the ➟eve➟ of the ➟on➡ run ➡ro➠th path➢
➳e report resu➟ts for si➝u➟ations assu➝in➡ that the econo➝ies start at the ➟on➡ run
tren➞ ➟eve➟ in 1990, ho➠ever, obvious➟y this ➝ay not be the case➢
The ➞eco➝position resu➟ts are reporte➞ in Table A3➢ The resu➟ts for Bra➵i➟ is

a➟➝ost i➞entica➟ to those in the bench➝ark ➝o➞e➟➢ In Russia, the i➝portance of
invest➝ent ➠e➞➡es si➡ni➲cant➟y increases➢ Speci➲ca➟➟y, the recovery ➞urin➡ the 2000s
are capture➞ pri➝ari➟y by i➝prove➝ents in invest➝ent c➟i➝ate➢ In In➞ia, the ➞e➤
tren➞e➞ output has a ➡ro➠in➡ tren➞ ➠hich can be accounte➞ for by e➫ ciency ➠e➞➡es➢
The resu➟ts for China are ➭uite ➞i➩erent fro➝ the bench➝ark case➢ The rapi➞ ➡ro➠th
throu➡hout the entire perio➞ is fu➟➟y accounte➞ for by continuous i➝prove➝ents in
invest➝ent ➠e➞➡es➢

2The bench➸➺➻k ➸➼➽➾➚ can be con➪➶➽➾r➾➽ as a speci➺➚ case ➹➘en ➴ ➷ 1➬



4.3 The E➮ect of the Global Recession

In the bench➱ark resu✃ts, ❐e consi❒er the 1990 � 2009 perio❒❮ Fro➱ Fi❰ure 1 ❐e
can see that the ❰✃oba✃ recession of 2008 aÏecte❒ the BRIC econo➱ies in ❒iÏerent
eÐtents❮ In BraÑi✃, output ❰ro❐th s✃o❐e❒ ❒o❐n in 200Ò but ❐as sti✃✃ faster than its
tren❒ ✃eve✃❮ In Russia, the recession hit the econo➱y sharp✃y on 2009❮ In In❒ia an❒
China, the i➱pact of the recession ❐as fe✃t in 200Ò❮ In this section, ❐e ❐i✃✃ re➱ove
the Óna✃ t❐o years fro➱ the sa➱p✃e in or❒er to focus on the preÔ❰✃oba✃ recession
perio❒❮
In or❒er to ➱ake a co➱parison to the bench➱ark case, ❐e ➱aintain the tren❒

✃eve✃s the sa➱e an❒ si➱p✃y re➱ove the Óna✃ t❐o entries of the ❒ataset❮ The ca✃ibrate❒
para➱eters re➱ain the sa➱e but the stochastic process is reesti➱ate❒ an❒ the si➱uÔ
✃ation is base❒ on the ne❐✃y esti➱ate❒ para➱eters❮ The contribution of each ❐e❒❰es
are co➱pute❒ over the 1990� 2007 perio❒❮
The ❒eco➱position resu✃ts are reporte❒ inTable A4❮ The resu✃ts for BraÑi✃ sho❐s

that the overa✃✃ contribution of eÕ ciency ❐e❒❰es fa✃✃s ❐hi✃e that of ✃abor ❐e❒❰es rises❮
Nonethe✃ess, the ➱ain resu✃t that the ✃abor ❐e❒❰es are responsib✃e for the ❒o❐nturn
❒urin❰ the 1990s an❒ the eÕ ciency ❐e❒❰es p✃aye❒ an i➱portant ro✃e in the ❰ro❐th
❒urin❰ the 2000s ho✃❒s❮ In Russia, the resu✃ts are very si➱i✃ar to those fro➱ the

bench➱ark si➱u✃ation❮ In In❒ia an❒ China, the overa✃✃ contribution of eÕ ciency
❐e❒❰es rise ❐hi✃e that of invest➱ent ❐e❒❰es fa✃✃ ❒urin❰ the 2000s as co➱pare❒ to the
bench➱ark ❐hich is to be eÐpecte❒ since invest➱ent ❐e❒❰es have starte❒ p✃ayin❰ a
➱aÖor ro✃e on✃y since 2005 an❒ our subÔsa➱p✃e en❒s at 2007:

5 Institutional× Policy Reforms -BRICs over the

decades

Øhi✃e BraÑi✃, Russia, In❒ia an❒ China share i➱pressive ❰ro❐th eÐperiences in the
2000s ✃ea❒in❰ econo➱ists to c✃ub the➱ into one ❰roup, each has its uniÙue history
an❒ ti➱e path to present ❰ro❐th❮ To better un❒erstan❒ the ÚBRICÛ patterns of
❰ro❐th, ❐e start by ✃ookin❰ ❒eeper into their econo➱ic perfor➱ance an❒ po✃icies
that ✃e❒ to their econo➱ic resur❰ence, one country at a ti➱e❮

5.1 Brazil

BraÑi✃ has eÐperience❒ turbu✃ent perio❒s of boo➱ an❒ bust since the ear✃y 20th
century❮ Üurin❰ the ✃ate 1930s ❐e✃✃ into the 1940s, eÐterna✃ shocks ✃ike the Great
Üepression an❒ Øor✃❒ Øar II as ❐e✃✃ as interna✃ focus on protectionis➱ iso✃ate❒
BraÑi✃ian econo➱y fro➱ ➱uch of the ❒eve✃ope❒ ❐or✃❒❮ Ho❐ever, the proactive ro✃e
of the A✃✃iance for Ýro❰ress an❒ the InterÔA➱erican Üeve✃op➱ent Bank ensure❒ the



Þroßth of traàe anà a perioà of econoáic recovery àurinÞ the âater 1950s anà 1960sã
The Þovernáent anà the private sector borroßeà heaviây froá abroaà to Þenerate this
hiÞh econoáic Þroßth, ßhich ßas proveà unsustainabâe as the accuáuâateà foreiÞn
àebt causeà a àebt crisis ßhen oiâ prices increaseà in both 1974 anà 1979 anà the
interest rates rose in 1980 äCaràoso anà Teâes, 2010å3ã The 1980s caáe to be knoßn
as the âost àecaàe of Braæiâ iââustrateà ßith âoß econoáic Þroßth accoápanieà by
a àecâine in proàuctivity äGraáinho 2006åã As the Þovernáent trieà to çnance the
çscaâ iábaâances throuÞh seiÞnioraÞe, it createà hiÞh inèation over the àecaàeã
In the earây 1990s, in oràer to turn arounà the staÞnant econoáy anà reàuce

Þovernáent àebt, the Þovernáent áoveà toßaràs privatiæation of ineé cient stateê
oßneàêenterprises, ßhich increaseà proàuctivity äScháitæ anà Teiëeira, 2008å, anà
output starteà to recover in 1993ã FoââoßinÞ the East Asian Þroßth áoàeâ, çnanê
ciaâ âiberaâiæation took pâace as prohibition on FìI into certain sectors ßas âifteà
anà bureaucratic obstacâes ßere reàuceà äíàe îauâa 2007åã In oràer to contain the
inèation, the Þovernáent instituteà the ïReaâ îâanð in 1994 peÞÞinÞ its currency
to the US àoââarã Hoßever, the çëeà eëchanÞe rate reÞiáe coââapseà in 1999ã After
the currency crisis, as a conàition on the $41 biââion âoan receiveà in 1998, the Þovê
ernáent accepteà the IMF Articâe V ñññ obâiÞations ßhich precâuàes áeábers froá
iáposinÞ foreiÞn eëchanÞe restrictionsã To further iáprove the investáent câiáate,
ï2000 Fiscaâ Responsibiâity Actðßas put in pâace, iáposinÞ severe penaâties on aàê
áinistrators ßho eëceeà buàÞet âiáitsã Feàeraâ àebt ßas restructureà, eâiáinatinÞ
currencyêinàeëeà bonàs, reàucinÞ inèationêinàeëeà àebt anà increasinÞ çëeàêrate
proportionã These áeasures upÞraàeà Braæiâís investáent Þraàe status äBNY Meâê
âonåã òhiâe net inèoßs of FìI sâoßeà àoßn after the crisis, their percentaÞe to Gìî
averaÞeà 2:7% àurinÞ the 2000s, aâáost àoubâinÞ over the previous àecaàesã
A virtuous cycâe of BRIC eáerÞence heâpeà Braæiâ àurinÞ the 2000s as ÞroßinÞ

China increaseà its àeáanà for coááoàities, of ßhich Braæiâ haà a coáparative
aàvantaÞeã As reporteà by ISI EáerÞinÞ Markets ïBraæiâís eëports to China Þreß
by a Coápounà Annuaâ Großth Rate äCAGRå of 46:9% annuaâây ßhiâe iáports froá
China Þreß by a CAGR of 37:8% annuaâây froá 1999 to 2010ã The Þroßth rates are
hiÞh coápareà to its aÞÞreÞate eëports anà iáports ßhich saß a CAGR of 12:7%
anà 11:5% respectiveâyã By 2009, Þroßth in BraæiâêChina traàe catapuâteà China
as Braæiâís âarÞest traàe partner, overtakinÞ the Uniteà Statesã China presentây
accounts for 14:7% of Braæiâís totaâ traàe èoßsðã Overaââ averaÞe annuaâ Þroßth rate
of eëports increaseà to 7:13% aâáost catchinÞ up ßith the preê1980s nuábersã

3óôõöe av÷øùú÷ annûùö úøoüýh rate of eþports of úÿo❞s ù❛❞ services stoo❞ at 10:✺� ❞ûrõ❛ú the
öùýer 1970s ù❛❞ ÷ùøöy 1980s, the úøoüýô rate ❞ropp÷❞ to 5:✸� in ♠õ❞ to öùý÷ 1980s ù❛❞ earö❧ 1990s✳



5.2 Russia

The po✁itica✁ ✂isinte❣ration of the erst✇hi✁e Soviet B✁ock in 1991 an✂ for✄ation of
the Russian Fe✂eration ✄akes Russia a unique country for our ana✁ysis☎ Since the

econo✄ic an✂ po✁itica✁ ✄ove✄ents of the ear✁ier Soviet Union are too vast to concise✁y

su✄✄ari③e in our paper, ✇e be❣in our ✂iscussion by an ana✁ysis of the ne✇✁y foun✂

Russian Fe✂eration☎ After the break✲up of the Soviet Union in 1991, the ✇or✁✂ sa✇
a transition of yet another socia✁istic econo✄y to a ✄ore ✄arket base✂ econo✄ic

structure☎ Presi✂ent Boris Ye✁stin, ✇ho took the reins of the ne✇ country, vo✇e✂

ra✂ica✁, ✄arket✲oriente✂ refor✄s, referre✂ to as a ➇shock therapy➈ for its abrupt

nature☎

Russia➆s initia✁ e①perience ✇ith ✄arket econo✄y ✂i✂ not ❣o s✄ooth✁y as hyperin✲

❻ation coup✁e✂ ✇ith unsustainab✁e ❣overn✄ent bu✂❣et ✂e❹cits prevai✁e✂ ✂urin❣ the

1990s☎ In a✂✂ition, po✁itica✁ unrest ✂ue to the e✄er❣ence of o✁i❣archs ✇ho no✇ ca✄e
to contro✁ the vast ear✁ier state✲o✇ne✂ enterprises bre✂ ✂iscontent ✇hi✁e the ✇ar in

Chechnya ✂i✂ not he✁p ✄atters☎ The fai✁ure of e①chan❣e rate✲base✂ stabi✁i③ation in

1995 an✂ ✂isappointin❣ ✄acroecono✄ic perfor✄ance eventua✁✁y ✁e✂ to the Russian

Financia✁ Crisis in 1998 ✭Mer✁eve✂e, Schoors an✂ ❱an Aar✁e 2009✮☎ ❲hen the Asian
Financia✁ Crisis ✁e✂ to a ✂ec✁ine in the ✂e✄an✂ for cru✂e oi✁ ✭one of Russia➆s bi❣❣est

e①ports✮, the econo✄y ✇as further hit an✂ ❣ro✇th nu✄bers turne✂ ne❣ative☎ Annua✁

❣ro✇th rate of e①ports fe✁✁ to the tune of 1:8%, ✇hi✁e a❣❣re❣ate G❉P ❣ro✇th fe✁✁ by

4:8% ✭per capita G❉P fe✁✁ by 4:9%✮, requirin❣ a $22:6 bi✁✁ion bai✁out fro✄ IMF an✂

❲or✁✂ Bank☎ To stabi✁i③e Russia, ✁ea✂ers of the ●� 8 a✁so a❣ree✂ to e①p✁ore ✇ays to
✇rite✲o↕ the o✁✂ Soviet ✂ebt that Russia ha✂ assu✄e✂☎ Govern✄ent of Russia a✁so

took pro✲active steps to curtai✁ the e↕ects of a su✂✂en ✂ec✁ine in oi✁ prices✲ a har✂

✁esson ✁earne✂ ✂urin❣ the East Asian Crisis✲ ✇ith the set✲up of the Oi✁ Stabi✁i③ation

Fun✂ of Russian Fe✂eration in 2004☎
After survivin❣ the po✁itica✁ tur✄oi✁ of ear✁y 1990s an✂ the 1998 crisis, Russia too

institute✂ stron❣ refor✄s out✁ine✂ in t✇o reso✁utions✿ ✭a✮ Measures P✁anne✂ by the

Govern✄ent of the Russian Fe✂eration an✂ the Centra✁ Bank of the Russian Fe✂era✲

tion to Stabi✁i③e Socioecono✄ic Con✂itions in Russia ✭Nov 16; 1998✮ an✂ ✭b✮ Letter

of ❉eve✁op✄ent Po✁icy for the Thir✂ Structura✁ A✂❥ust✄ent Loan ✭July 19; 1999✮☎
❲hi✁e the ❹rst p✁an ✇as ✄ore consistent ✇ith Russian syste✄ of state contro✁, the

secon✂ p✁an ✇as for✄u✁ate✂ after consu✁tations ✇ith internationa✁ ❹nancia✁ institu✲

tions☎ In a ✄ove to✇ar✂s privati③ation, 15 co✄panies ✇ere i✂enti❹e✂ to be privati③e✂
by ear✁y 2000s☎ The ❣overn✄ent a✁so ✁ifte✂ the January 1999 ✄oratoriu✄ on inso✁✲

vency c✁ai✄s of co✄panies, encoura❣in❣ private invest✄ent☎ Ho✇ever, on the tra✂e

front, ❣overn✄ent re✲intro✂uce✂ e①port tari↕s an✂ quotas in a bi✂ to rei❣n in Russian

over✲✂epen✂ence on internationa✁ tra✂e☎

Presi✂ent ❱✁a✂i✄ir Putin, ✇ho succee✂e✂ Boris Ye✁stin, spearhea✂e✂ a concerte✂

e↕ort to reva✄p infrastructure an✂ increase pro✂uction, both in✂ustria✁ an✂ a❣rarian☎



The Oi✆ Stabi✆i✝ation Fun✞ p✆aye✞ a crucia✆ ro✆e in ✟aintainin✠ the ✡sca✆ surp✆us

throu✠h the oi✆ revenue☛ Accor✞in✠ to ☞✞e ✌au✆a ✍2007✎, ✏so✟e ✑e✒ibi✆ity in the ✡sca✆
po✆icy ✓as intro✞uce✞ in 2006 ✓ith the creation of an Invest✟ent Fun✞ in the fe✞era✆

bu✞✠et☛ The ai✟ of the fun✞ is to ✡nance infrastructure invest✟ent an✞ innovation

re✆ate✞ pro✔ects in ✔oint pub✆ic✕private partnerships✖☛ The recent 2008 ✠✆oba✆ crisis

hit Russia co✟parative✆y har✞er than its BRIC peers ✞ue to Russian ✞epen✞ence on

cru✞e oi✆ an✞ co✟✟o✞ities tra✞e for its econo✟y✹☛ Ho✓ever, the recovery ✓as a✆so

s✓ift as output ✠ro✓th turne✞ positive in ✟i✞✕2009, an✞ by 2010, G✗✌ ✠ro✓th rate

reache✞ 4:0%, after a ne✠ative ✠ro✓th of �7:8% in 2009 ✍G✗✌ per capita ✠ro✓th

rates are co✟parab✆e✎☛

5.3 India

After e✟er✠in✠ fro✟ its co✆onia✆ era in 1947, In✞ia e✟barke✞ on a socia✆istic ✞eve✆op✕
✟ent path by successive for✟u✆ation of the ✧Five Year ✌✆ans✧ of econo✟ic ✠ro✓th☛

The centra✆ tenets of the ✠ro✓th p✆ans ✓ere an e✟phasis on the pub✆ic sector, stron✠

✟ove to✓ar✞s ✆icensin✠ an✞ i✟port restrictions an✞ a✠rarian ✞eve✆op✟ent☛ After

a re✆ative s✆o✓✞o✓n in the 1970s, refor✟ ✟easures in In✞ia starte✞ in the 1980s,
✓ith a ✟ove to✓ar✞s ✞e✕✆icensin✠ an✞ infrastructura✆ invest✟ent acco✟panie✞ by a

pro✕business attitu✞e ✍Bos✓orth an✞ Co✆✆ins, 2008 ❀ Ro✞rik an✞ Subra✟anian, 2005✎☛
In✞ia face✞ a serious crisis in 1991 ✞urin✠ the ✡rst ✠u✆f ✓ar an✞ ✓as at the ver✠e

of ✞efau✆tin✠ on its ✞o✟estic ✆oans reachin✠ a crisis point in ter✟s of forei✠n e✒chan✠e

reserves☛ In✞ia aske✞ for a $1:8 bi✆✆ion bai✆out ✆oan fro✟ the IMF, ✓hich in return

✞e✟an✞e✞ refor✟s☛ The refor✟s since then, initiate✞ by the then Finance Minister

✍current ✌ri✟e Minister✎ of In✞ia, ✗r☛ Man✟ohan Sin✠h, ✓as a co✟p✆ete reversa✆

of the ear✆ier era of socia✆istic ✠ro✓th☛ Fo✆✆o✓in✠ the East Asian ✟o✞e✆, In✞ia ini✕

tiate✞ a t✓o✕pron✠e✞ refor✟ approach✘ ✟a✔or ✟acroecono✟ic ✟ana✠e✟ent refor✟s

an✞ structura✆ an✞ sector speci✡c econo✟ic refor✟s☛ In✞ia starte✞ ✓i✞esprea✞ priva✕

ti✝ation an✞ ✡nancia✆ ✆ibera✆i✝ation, ✞e✕✆icensin✠ the ✏License Ra✔✖an✞ encoura✠in✠

forei✠n ✞irect invest✟ent in ✟any ✟a✔or in✞ustries☛ Subsi✞ies to a✠ricu✆ture ✍par✕

ticu✆ar✆y ferti✆i✝er an✞ foo✞✎ ✓as re✞uce✞ to narro✓ the bu✞✠et ✞e✡cit☛ Ta✒es ✓ere

✆o✓ere✞, e✒port subsi✞ies ✓ere abo✆ishe✞ an✞ i✟port tari✙s ✓ere re✞uce✞☛ In✞ia initi✕

ate✞ the for✟ation of specia✆ econo✟ic ✝ones, ✓ith a ✠ra✞ua✆ ✆ibera✆i✝in✠ of or✠ani✝e✞

✟anufacturin✠ sector☛ In✞ia continues its ✆ibera✆i✝ation e✙ort initiatin✠ a ✟ove to✕

✓ar✞s forei✠n ✞irect invest✟ent in retai✆ sector ✍✓hich is sti✆✆ to pass ✟uster ✓ith

a✆✆ po✆itica✆ parties✎ an✞ settin✠ up of a✠ro✕econo✟ic ✝ones to encoura✠e a✠ricu✆tura✆

e✒ports☛

These✟oves catapu✆te✞ In✞ia in the ✆ast ✞eca✞e into the e✆ite ✠roup of top ten na✕

✚The rub✛e f❡✛✛ ✜✢✣ ✤✥✤✦nst the ★♦✛✛✤✩ ❢✩♦✪ the onset of the crisis to January 2009, as the ❢♦✩❡✦✥✫
❡✬✯h✤✫✥❡ reserves f❡✛✛ by ✰✱✴✵ ❜✦✛✛✦♦✫✶



tions, pri✷ari✻y ai✼e✼ by a stron✽ service sector an✼ infor✷ation techno✻o✽y in✼ustry✾

Accor✼in✽ to Bo✻✻ar✼, K✻eno❁ an✼ Shar✷a ❂2012❃, ✷anufacturin✽ TF❄ ✽ro❁th in In❅

✼ia sa❁ substantia✻ spee✼up at over 5 percenta✽e points per year ✼urin✽ 1993� 2007
as oppose✼ to the previous ✼eca✼e✾ ❆hi✻e its econo✷ic transition ❁as threatene✼

✼urin✽ the current ✽✻oba✻ crisis, In✼ia ❁eathere✼ the 2008 crisis ❁e✻✻, as see✷s to be
true of ✷ost BRIC nations✾ ❆hi✻e avera✽e output ✽ro❁th ✼i✼ s✻o❁ ✼o❁n to 7:0%
✼urin✽ 2008 � 2009, since then it has recovere✼ to 9:0% , ❁ith a per capita G❇❄

✽ro❁th of 7:4%❈✾ For the ❊rst ti✷e in ✼eca✼es, avera✽e annua✻ ✽ro❁th rate of In✼ian

e❋ports crosse✼ the ✼oub✻e ✼i✽it ✷ark, reachin✽ 14:4% ✼urin✽ the ✻ast ✼eca✼e, as

oppose✼ to an avera✽e increase of 7:6% ✼urin✽ the previous ✼eca✼es✾ The sa✷e tren✼

❁as evi✼ent in in❍o❁s of forei✽n ✼irect invest✷ent that tota✻e✼ 1:6% of G❇❄ ✼urin✽

the 2000s as co✷pare✼ to an avera✽e of 0:15% of G❇❄ ✼urin✽ the previous ✼eca✼e■✾

5.4 China

China is one of the c✻assica✻ ✽ro❁th stories of ✼eve✻op✷ent econo✷ics✾ ❄ri✷ari✻y

for✷e✼ as a co✷✷unist country after the 1949 revo✻ution by its patriarch, Mao
❩e✼on✽, China yie✻✼e✼ ✷ini✷a✻ econo✷ic po❁er ti✻✻ the ✻ate 1970s an✼ ❁as kno❁n

as a s✻o❁ ✽ro❁th, ti✽ht✻y reine✼ co✷✷unist nation✾ ❇urin✽ this perio✼, the Chinese

tra✼e po✻icy ❁as focuse✼ on i✷port substitution✾ The ✽overn✷ent protecte✼ the stee✻

an✼ ✷achinery in✼ustries fro✷ forei✽n co✷petition by contro✻✻in✽ i✷ports an✼ forei✽n

e❋chan✽e transactions✾ Tra✼e ❁as ✻i✷ite✼ to the Centra✻ Forei✽n Tra✼e Ministry an✼

its t❁e✻ve tra✼e corporations✾ These tra✼e corporations e❋porte✼ a✽ricu✻tura✻ an✼

pri✷ary ✽oo✼s in or✼er to ❊nance the contro✻✻e✼ i✷ports of in✼ustria✻ e❏uip✷ent✾

In ✻ate 1970s❇en✽ ❳iaopin✽ intro✼uce✼ theGaige ❑aifang ❂Refor✷ an✼Openin✽❅
up❃ po✻icy✾ Since then the Govern✷ent of China has pursue✼ a✽✽ressive✻y a pro❅

refor✷, ✷arket❅oriente✼ ✽ro❁th a✽en✼a, ✷akin✽ China one of the ✷ost successfu✻

e❋a✷p✻es of state ✻e✼ capita✻is✷ to✼ay✾ 1978 ✷arke✼ the year ❁hen China starte✼

a✻✻o❁in✽ forei✽n ✼irect invest✷ent into ▲specia✻ econo✷ic ▼ones◆ that beca✷e con❅

✼uits for ✽ro❁th ❁hi✻e ✼ra✷atica✻✻y increasin✽ the nu✷ber of ❊r✷s that are a✻✻o❁e✼

to en✽a✽e in forei✽n tra✼e✾ Since 1984, econo✷ic refor✷s picke✼ up in earnest ❁ith
a ✼ec✻ine in ✽overn✷ent intervention, coup✻e✼ ❁ith increases in ✼ecentra✻i▼ation an✼

privati▼ation of the state sector✾ Gra✼ua✻✻y throu✽h the 1980s, China starte✼ a✼opt❅
in✽ an e❋port❅oriente✼ ✽ro❁th ✷o✼e✻✾

❆hi✻e the 1990s ❁as a perio✼ of po✻itica✻ vo✻ati✻ity an✼ the East Asian Crisis

that a❖ecte✼ Chinese ✽ro❁th to so✷e e❋tent, China continue✼ on the refor✷ process✾

◗As report❘❙ by the❚❯❨❬❙ ❭❘❪❘❬❯❫❴❘nt ❵❝❙icators, at its ❤orst in 2008, output ✐❨o❤t❦ ❙❘♥❬♣n❘❙
to 4:rs before recov❘❨♣❝✐✉

✈The ✐ro❤t❦ in ❘②❫orts st④❨t❘❙ in the 1990s in response to privati⑤ation ④❝❙ ❬iber④❬♣⑤ation ④❝❙
❘②❫orts ✐❨❘❤ by ④❬❴❯⑥t ⑦⑧s in the ❴♣❙ to ❬④t❘ 1990s✉ Ho❤ever, in⑨o❤⑥ of F❭❵ ❙♣❙ not pick up ti❬❬
the 2000s✉



⑩In 1❶❶❷ China accepte❸ the IMF Artic❺e V ❼❼ , that resu❺te❸ in the ❺ibera❺i❽ation of
forei❾n e❿chan❾e contro❺s re❺ate❸ to current account transactions➀➁➂❸e ➃au❺a 2007➄➅
China entere❸ a ne➉ era in ➊ece➋ber 2001 by ➌oinin❾ the ➍or❺❸ Tra❸e Or❾ani❽a➎

tion ➁➍TO➄ an❸ a❾reein❾ to a host of ❾❺oba❺i❽ation ➋easures➅ I➋port ➏uotas ➉ere

re➋ove❸ an❸ tari➐s ➉ere ❾ra❸ua❺❺y re❸uce❸➅ ➃ro❸uction an❸ e❿ports shifte❸ to➉ar❸

❺abor➎intensive ❾oo❸s ➉hi❺e i➋ports of consu➋er ❸urab❺es an❸ invest➋ent ❾oo❸s in➎

crease❸ ❸ra➋atica❺❺y➅ Institutiona❺ chan❾es ➉ere a❺so apparent since the Chinese

Co➋➋unist ➃arty➂s ➋eetin❾ in 2003 that encoura❾e❸ protection of property ri❾hts
an❸ ➋assive pub❺ic invest➋ent in infrastructure ❸eve❺op➋ent that ➉ou❺❸ further en➎

coura❾e forei❾n invest➋ent➅ The ❺ibera❺i❽ation po❺icies ➉ere successfu❺ an❸ by 2005,
❸o➋estic private sector accounte❸ for ➋ore than 50% of Chinese G➊➃➅ The e➐orts

have borne fruit an❸ ❸urin❾ the ➑rst ha❺f of the ❺ast ❸eca❸e, the avera❾e ❾ro➉th rate

of G➊➃ has avera❾e❸ rou❾h❺y 10%➎ the hi❾hest in the ➉or❺❸➅
The Chinese ❾overn➋ent, as its BRIC counterparts, ➉as a❺so ➉e❺❺ e➏uippe❸ to

❸ea❺ ➉ith the ❾❺oba❺ crisis➅ China announce❸ a sti➋u❺us packa❾e to the tune of ➒➓➔

4 tri❺❺ion ➁appro❿i➋ate❺y US $586 bi❺❺ion➄ that ➉ou❺❸ be use❸ for pub❺ic invest➋ent➅
In a❸❸ition, China is turnin❾ fro➋ e❿port ❸epen❸ence to ho➋e ➋arket to keep up

❾ro➉th➅ Given China➂s success in ste➋➋in❾ the crisis fro➋ a➐ectin❾ its econo➋y,

➍or❺❸ Bank revise❸ its esti➋ate of Chinese ❾ro➉th forecast fro➋ 6:5% to 7:3% in

2010➅ China ➉as successfu❺ in attainin❾ an actua❺ G➊➃ ❾ro➉th rate of 10:4% ➁per

capita G➊➃ ❾ro➉th rate of 9:83% ➎ ➍or❺❸ Bank esti➋ates➄➅ For its part, e❿ports

sti❺❺ p❺aye❸ a very i➋portant ro❺e in Chinese ❾ro➉th ➉ith avera❾e annua❺ e❿ports

❾ro➉in❾ by a❺➋ost 20% ❸urin❾ the 2000s, ab❺y ai❸e❸ by an e➏ua❺❺y robust ❾ro➉th in
F➊I in→o➉s that reache❸ a❺➋ost 4% of Chinese G➊➃, an❸ ➉as the ❺ar❾est a➋on❾st

the BRIC nations➣➅

6 Data Appendi↔

6.1 Sources of Macro ➙evel Data

⑩Output ➁Y ➄➀ inc❺u❸es G➊➃ an❸ the i➋pute❸ service →o➉ fro➋ consu➋er ❸urab❺es➅

It is ❸eco➋pose❸ into ⑩Consu➋ption ➁➛➄➀that consists of househo❺❸ consu➋ption of

non➎❸urab❺es an❸ services ➁➉here the i➋pute❸ service →o➉ fro➋ consu➋er ❸urab❺es

are inc❺u❸e❸➄ an❸ ⑩Invest➋ent ➁➜➄➀ that inc❺u❸es ❾ross ❸o➋estic capita❺ for➋ation

➝Chinese ➞➟➠➡➢➤➢ce in ➥➦➧➠➨ of its ➦➩➫ort ➭➧o➯➥➲ ➤➢➞ ➤➳➡➵➡ty to ➵➸re F➺➻ ➫➧➦➼➦➞➦➞ that of In➞➡➤
➤➢➞ in ➥➦➧➠➨ of ➥➡➠➡n➭ ➯as ➼➵➟ser to Br➤➽i➵➾s resur➭➦nce➚ Both China an➞ Br➤➽➡➵ sa➯ an uptick in
➦➩➫ort ➭➧o➯➥➲ ➤➢➞ in➪o➯➨ of F➺➻ in the 1990s➚ It took another ➞➦➼➤➞e for ➻➢➞➡➤ to f➟➵➵➟➯ in the

➨➤➠➦ path➚ As for Russia, ➯e ➟➢➵➶ have n➸➠bers for the ➵ast t➯o ➞➦➼➤➞➦s, an➞ it cert➤➡➢➵➶ see➠➨
to be the case that the Russian resur➭➦➢ce a➵➨➟ happe➢➦➞ in the ➵➤st ➞➦➼➤➞➦➹ ➘➟➵➵o➯in➭ a t➡➠➦➴➵➡ne
➨➡➠➡➵➤r to ➻➢➞ia➚



an➷ househo➬➷ e➮pen➷itures on consu➱er ➷urab➬es ✃hi➬e the resi➷ua➬ is ➷e❐ne➷ as

❒Govern➱ent Consu➱ption ❮❰ÏÐ so that Y = Ñ + Ò + ❰ÓÔ ❒Labor ❮LÏÐ repreÕ
sents tota➬ hours ✃orke➷ ✃hich consists of tota➬ e➱p➬oy➱ent an➷ hours ✃orke➷ per

✃orkersÔ A➬➬ variab➬es are ➷ivi➷e➷ by the a➷u➬t popu➬ationÖÔ Output, consu➱ption

an➷ invest➱ent are ➬inear➬y ➷etren➷e➷ by the avera×e per a➷u➬t output ×ro✃th rate

over the 1990� 2009 perio➷ settin× 1990 at the tren➷ ➬eve➬10Ô The ➷ata is pri➱ari➬y

co➬➬ecte➷ fro➱ the Øenn Ùor➬➷ Tab➬es e➷ition 7:0 ❮an➷ its up➷ate 7:1 pub➬ishe➷ in
Nove➱ber, 2012Ï an➷ its e➮tension ➱a➷e by Úuncan Fo➬ey11Ô Table A5 presents the
ori×ina➬ sources of our ➷atasetÔ ØÙT stan➷s for ØennÙor➬➷ Tab➬es e➷ition 7:0 ❮an➷

up➷ates in version 7:1Ï an➷ the e➮tensions ➱a➷e by Úuncan Fo➬eyÔ EM stan➷s for the

Euro➱inotor G➬oba➬ Market Infor➱ation ÚatabaseÔ ILO stan➷s for the Internationa➬

Labor Or×aniÛation LABORSTA ➷atabaseÔ

6.2 Constructing Data Series

6.2.1 Üabor and Demographic Data

E➱p➬oy➱ent E is co➱pute➷ fro➱ the ØÙT ➷ata of GÚØ per capita ❮rgÝÞß2Ï an➷
GÚØ per person counte➷ in tota➬ e➱p➬oy➱ent ❮rgÝÞß2àáÏ an➷ popu➬ation ❮PâP Ïã

E =
rgÝÞß2

rgÝÞß2àá
ä PâP:

Labor L, ✃hich is ➷e❐ne➷ as tota➬ hours ✃orke➷, is the pro➷uct of hours ✃orke➷ per
✃orker h an➷ e➱p➬oy➱entÔ
The a➷u➬t popu➬ation N is co➱pute➷ usin× the ➷ata fro➱ ILO of the a➷u➬t share

in tota➬ popu➬ation an➷ the popu➬ation ➷ata fro➱ ØÙTã

N = adult shará ä PâP:

6.2.2 Consumption and Investment Data

Consu➱ption e➮pen➷iture Ñx is ➷e❐ne➷ as

Ñx = Ñnd + Ñå +Òd;

æTherefore, ç èéêëìíîï ðñvîòéóînt purchases of ðñoíï ôéí services as õîëë as net îö÷ortsø The
èéêëìsion of net îö÷orts in ðñvernóîét consuó÷ùèñé úñëëoõï the tòôíèùèon of a êëñïîí îêñéñóy BCA
óñíîë ûüýari, Kehoe ôéí McGrattan û2007þþø

ÿ❲e use totôë popìëôùion for China íue to íôùô avôèëabiëèùyø
10Therefore, the output series õèëë start at the treéí ëî❧îë in 1990 ôéí eéí at the trení ëevîë in

2009ø
11Sourcî❡ httpï❡ssïitesøðññðëeøcñósôséîõïêhoñëøîíìsíuncôé❛úoëîy❛ýñóî÷ôðîsýñóîs♦�❲✁



✇here ❈nd, ❈✂ an❞ ❳d stan❞ for the househo✄❞ e①pen❞itures on non✲❞urab✄es, services

an❞ ❞urab✄es✳ Ho✇ever, tota✄ consu♠ption in the ♠o❞e✄ ❈ is ❞e❹ne❞ as

❈ = ❈nd + ❈✂ + ❈d;

✇here ❈d stan❞s for the services ❻o✇ ❣enerate❞ fro♠ ❞urab✄e stocks✳ Therefore, there

is a nee❞ to ❞isentan❣✄e ❳d fro♠ ❈x an❞ rep✄ace it ✇ith ❈d✳

The service ❻o✇ fro♠ consu♠er ❞urab✄es ❈d is i♠pute❞ as

❈d = Kd(❘k + �d):

✇here Kd is the stock of consu♠er ❞urab✄es, ❘k is the net return on capita✄ stock

an❞ �d is the ❞epreciation rate of consu♠er ❞urab✄es assu♠e❞ to be equa✄ to 0:2✳
The stock of consu♠er ❞urab✄es fo✄✄o✇s a ✄a✇ of ♠otion✿

Kd;t+1 = (1� �d)Kd;t +❳d;t;

✇here the stock of consu♠er ❞urab✄es in 1✾✾0 is set equa✄ to

Kd;✶☎☎✵ =
❳d;✶☎☎✵

�d
:

In or❞er to co♠pute the househo✄❞ e①pen❞iture on ❞urab✄es ❳d, ✇e use the consu♠er

e①pen❞iture ❞ata of EM an❞ the ❞ata of P✆T for consu♠ption share of G❉P ✭kc✮,
G❉P per capita ✭rg✝✞✟h✮ an❞ popu✄ation ✭P❖P ✮✿

❳d =
consu♠er e①pen❞iture on ❞urab✄es

consu♠er e①pen❞iture
✠ kc✠ rg✝✞✡2✠ P❖P:

The net return on capita✄ is ❞e❹ne❞ as

❘k = �❢
●☛P

K❢
� �❢ ;

✇here K❢ is net ❹①e❞ capita✄ stock ✇hi✄e �❢ an❞ �❢ are the inco♠e share an❞ ❞epre✲

ciation rate of K❢ respective✄y✳ The inco♠e share �❢ is co♠pute❞ fo✄✄o✇in❣ Go✄✄in
✭2002✮✳ The ❞epreciation rate �❢ is co♠pute❞ as

�❢ =
�

K❢
;

✇here � is the consu♠ption of net ❹①e❞ capita✄ stock✳

Tota✄ invest♠ent ❳ is ❞e❹ne❞ as

❳ = ❳❢ +❳d



☞here ✌✍ is ✎ross ✏o✑estic capita✒ for✑ation✓ Therefore, tota✒ output Y is ✏e✔ne✏

as

Y = ✕ +✌ +✖

= (✕x �✌d + ✕d) + (✌✍ +✌d) +✖

= ✖✗P + ✕d:

Fina✒✒y, tota✒ capita✒ stock K is ✏e✔ne✏ as

K = Kd +K✍ :

an✏ the inco✑e share of tota✒ capita✒ stock � can be co✑pute✏ as

� =
rK

Y
=
Y✍ + ✕d

Y
;

☞here Y✍ is the inco✑e fro✑ net ✔✘e✏ capita✒ inco✑e

Y✍ = �✍ ✙ ✖✗P;

an✏ ✕d is consi✏ere✏ as the ✚o☞ inco✑e fro✑ consu✑er ✏urab✒es✓

6.3 Institutional and Governance Indicators of World Bank-

De✛nitions and measurement details

✜or✒✏ Bank co✒✒ects ✏ata on a set of institutiona✒ an✏ ✎overnance in✏icators fro✑

212 nations an✏ ☞e have the ti✑e series since 1✢✢✻✓ In each instance, ✑easures

ran✎e fro✑ �2:5 to +2:5 ☞ith stan✏ar✏ errors re✚ectin✎ variabi✒ity aroun✏ the point

esti✑ate✓ The in✏icators are base✏ on 30 a✎✎re✎ate ✏ata sources, survey an✏ e✘pert

assess✑ents✓ The ✏etai✒s can be foun✏ in✣

✤anie✒ Kauf✑ann, Aart Kraay an✏ Massi✑o Mastru③③i ✥2010✦✓ ✧The ✜or✒✏☞i✏e

Governance In✏icators ✣ A Su✑✑ary of Metho✏o✒o✎y, ✤ata an✏ Ana✒ytica✒ Issues✧,

✜or✒✏ Bank ★o✒icy Research ✜orkin✎ ★aper No✓ 5430✣
http✣✴✴papers✓ssrn✓co✑✴so✒3✴papers✓cf✑❄abstract❴i✏❂1✻✽2130

✥1✦ ❱oice an✏ Accountabi✒ity ✩ re✚ects perceptions of the e✘tent to ☞hich a coun✩

try➆s citi③ens are ab✒e to participate in se✒ectin✎ their ✎overn✑ent, as ☞e✒✒ as free✏o✑

of e✘pression, free✏o✑ of association, an✏ a free ✑e✏ia

✥2✦ ★o✒itica✒ Stabi✒ity an✏ Absence of ❱io✒ence✴Terroris✑ ✩ re✚ects perceptions of

the ✒ike✒ihoo✏ that the ✎overn✑ent ☞i✒✒ be ✏estabi✒i③e✏ or overthro☞n by unconsti✩

tutiona✒ or vio✒ent ✑eans, inc✒u✏in✎ po✒itica✒✒y✩✑otivate✏ vio✒ence an✏ terroris✑

✥3✦ Govern✑ent E↕ectiveness ✩ re✚ects perceptions of the ✪ua✒ity of pub✒ic ser✩

vices, the ✪ua✒ity of the civi✒ service an✏ the ✏e✎ree of its in✏epen✏ence fro✑ po✒itica✒



pressures, the ✫ua✬ity of po✬icy for✯u✬ation an✰ i✯p✬e✯entation, an✰ the cre✰ibi✬ity

of the ✱overn✯ent✷s co✯✯it✯ent to such po✬icies

✸4✹ Re✱u✬atory ◗ua✬ity ✺ re✼ects perceptions of the abi✬ity of the ✱overn✯ent to
for✯u✬ate an✰ i✯p✬e✯ent soun✰ po✬icies an✰ re✱u✬ations that per✯it an✰ pro✯ote

private sector ✰eve✬op✯ent

✸5✹ Ru✬e of La❀ ✺ re✼ects perceptions of the e❁tent to ❀hich a✱ents have con❃✺

✰ence in an✰ abi✰e by the ru✬es of society, an✰ in particu✬ar the ✫ua✬ity of contract

enforce✯ent, property ri✱hts, the po✬ice, an✰ the courts, as ❀e✬✬ as the ✬ike✬ihoo✰ of

cri✯e an✰ vio✬ence

✸6✹ Contro✬ of Corruption ✺ re✼ects perceptions of the e❁tent to❀hich pub✬ic po❀er
is e❁ercise✰ for private ✱ain, inc✬u✰in✱ both petty an✰ ✱ran✰ for✯s of corruption, as

❀e✬✬ as ❅capture❅ of the state by e✬ites an✰ private interests❆
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Table A1(a). The Bayesian Estimation Priors and Posteriors for Brazil

Na❽e ❾rior ❾osterior

❿ist➀ Mean S➀E➀ Support Mo➁e S➀E➀ Mean Conf➀ Interva➂

Pee nor❽ 0➀➃ 0➀2 R 0➀➄➅13 0➀10➉➋ 0➀➄302 ➌0➀➉➍03, 0➀➋0➃1➎

Pgg nor❽ 0➀➃ 0➀2 R 0➀➄➃3➅ 0➀0➋➉➃ 0➀➄➍➄0 ➌0➀➉➋0➉, 0➀➃➋0➄➎

Pkk nor❽ 0➀➃ 0➀2 R 0➀➅➄2➍ 0➀1➍➍➉ 0➀➅➄➅➅ ➌0➀➍➅➄3, 0➀➃➉➅0➎

Pll nor❽ 0➀➃ 0➀2 R 0➀➃1➍➃ 0➀0➋➅0 0➀➄➄➋➍ ➌0➀➅201, 0➀➋30➍➎

Peg nor❽ 0 0➀3 R 0➀1➃➅➍ 0➀0➄➅1 0➀1➄➅➉ ➌0➀0310, 0➀31➋3➎

Pek nor❽ 0 0➀3 R ➏0➀22➄2 0➀1➉➃3 ➏0➀21➉➅ ➌➏0➀➍➅➋0, 0➀0➅➍➅➎

Pel nor❽ 0 0➀3 R ➏0➀1➄➃➍ 0➀10➅➉ ➏0➀1➉➃➅ ➌➏0➀33➃➅, 0➀02➍➄➎

Pge nor❽ 0 0➀3 R ➏0➀23➅0 0➀1➉22 ➏0➀20➃2 ➌➏0➀➍➋➍1, 0➀0➋23➎

Pgk nor❽ 0 0➀3 R 0➀1➅32 0➀20➍1 0➀1➄0➄ ➌➏0➀1➍0➉, 0➀➉2➅➍➎

Pgl nor❽ 0 0➀3 R ➏0➀1➉➃0 0➀1➍33 ➏0➀1➍➍➃ ➌➏0➀3➋➍➃, 0➀1➉➅➃➎

Pke nor❽ 0 0➀3 R ➏0➀0➃➅0 0➀0➅➋3 ➏0➀10➄1 ➌➏0➀2➃20, 0➀01➃➃➎

Pkg nor❽ 0 0➀3 R 0➀0➉11 0➀0➉11 0➀0➍➋➉ ➌➏0➀0➄➃3, 0➀1➄➋➅➎

Pkl nor❽ 0 0➀3 R 0➀0➄➍1 0➀0➄➍1 ➏0➀021➅ ➌➏0➀1➉➅➃, 0➀11➄➃➎

Ple nor❽ 0 0➀3 R 0➀1033 0➀1033 0➀00➍➄ ➌➏0➀20➃➅, 0➀1➄➃1➎

Plg nor❽ 0 0➀3 R 0➀0➄3➍ 0➀0➄3➍ 0➀011➉ ➌➏0➀1➍➉➄, 0➀1➄3➍➎

Plk nor❽ 0 0➀3 R 0➀1➍➃➋ 0➀1➍➃➋ 0➀➉0➅➍ ➌0➀2➄1➃, 0➀➄2➉➉➎

➐e inv➑➒ 0➀01 0➀1 R
+ 0➀02➅➋ 0➀003➋ 0➀032➉ ➌0➀023➉, 0➀0➍1➅➎

➐g inv➑➒ 0➀01 0➀1 R
+ 0➀0➍2➉ 0➀00➅1 0➀0➍➃3 ➌0➀03➍➅, 0➀0➅13➎

➐k inv➑➒ 0➀01 0➀1 R
+ 0➀02➃2 0➀00➋➉ 0➀03➃➍ ➌0➀021➋, 0➀0➉➃➄➎

➐l inv➑➒ 0➀01 0➀1 R
+ 0➀0131 0➀001➋ 0➀01➉2 ➌0➀011➋, 0➀01➃1➎

➓eg nor❽ 0 0➀3 R 0➀0322 0➀1➅22 ➏0➀01➍2 ➌➏0➀2➄32, 0➀2➃➋➅➎

➓ek nor❽ 0 0➀3 R 0➀210➍ 0➀1➋➄➃ 0➀1➉➃0 ➌➏0➀1➄32, 0➀➍➍30➎

➓el nor❽ 0 0➀3 R ➏0➀1➃➉2 0➀1➅1➍ ➏0➀1➅23 ➌➏0➀➍➄➄➃, 0➀0➋02➎

➓gk nor❽ 0 0➀3 R ➏0➀0033 0➀212➍ ➏0➀00➄➍ ➌➏0➀31➍➄, 0➀2➋➅➋➎

➓gl nor❽ 0 0➀3 R ➏0➀3➄13 0➀1➅➍➉ ➏0➀321➅ ➌➏0➀➉➅1➉, ➏0➀0➄➋3➎

➓kl nor❽ 0 0➀3 R 0➀0➋12 0➀1➋0➍ 0➀10➋0 ➌➏0➀2131, 0➀➍➉03➎
b� beta 0➀➋ 0➀0➉ ➌0,1➎ 0➀➋22➄ 0➀0➍➅➉ 0➀➋01➉ ➌0➀➃0➋0, 0➀➋➄31➎

!k beta 0➀➋ 0➀0➉ ➌0,1➎ 0➀➋22➄ 0➀0➍➅➉ 0➀➃➋1➉ ➌0➀➃1➅1, 0➀➋➄➍2➎



Table A1(b). The Bayesian Estimation Priors and Posteriors for Russia

Na➔e →rior →osterior

➣ist↔ Mean S↔E↔ Support Mo➙e S↔E↔ Mean Conf↔ Interva➛

Pee nor➔ 0↔➜ 0↔2 R 0↔➜➜➝➞ 0↔0➟➜1 0↔➜➝2➜ ➠0↔➞➜0➡, 0↔➡➟1➞➢

Pgg nor➔ 0↔➜ 0↔2 R 0↔➝➜1➝ 0↔11➝➡ 0↔➝➞➞➞ ➠0↔➤1➤1, 0↔➜➜21➢

Pkk nor➔ 0↔➜ 0↔2 R 1↔0➞➤➝ 0↔033➞ 1↔0➤0➡ ➠0↔➡➞➡➝, 1↔112➤➢

Pll nor➔ 0↔➜ 0↔2 R 0↔➜➡➟3 0↔0➞➡➜ 0↔➜0➡3 ➠0↔➝➡➞➡, 0↔➡31➝➢

Peg nor➔ 0 0↔3 R 0↔➟➞13 0↔13➜1 0↔➟➜21 ➠0↔2➟21, 0↔➝➞➡➟➢

Pek nor➔ 0 0↔3 R ➥0↔➟1➞2 0↔1➡1➜ ➥0↔➟11➡ ➠➥0↔➝➞➜➝, ➥0↔12➜➜➢

Pel nor➔ 0 0↔3 R 0↔31➝0 0↔1➝➜0 0↔32➝➞ ➠0↔03➜➞, 0↔➝2➟1➢

Pge nor➔ 0 0↔3 R ➥0↔0➝13 0↔0➟➟➜ ➥0↔0➝➡➝ ➠➥0↔1➞➝1, 0↔02➤➞➢

Pgk nor➔ 0 0↔3 R ➥0↔0➞22 0↔111➟ ➥0↔112➜ ➠➥0↔➟1➜0, 0↔1➟➟1➢

Pgl nor➔ 0 0↔3 R ➥0↔0➜➞2 0↔13➝➟ ➥0↔0➝➤➡ ➠➥0↔3➜➜2, 0↔2➟➝1➢

Pke nor➔ 0 0↔3 R 0↔0➟➞➞ 0↔00➡➞ 0↔0➤➝➤ ➠0↔032➟, 0↔0➞➡➞➢

Pkg nor➔ 0 0↔3 R ➥0↔0133 0↔0222 ➥0↔01➡➝ ➠➥0↔0➝1➞, 0↔02➡➡➢

Pkl nor➔ 0 0↔3 R ➥0↔0➟➞➡ 0↔03➞➤ ➥0↔0➡➟➤ ➠➥0↔1➡➡➝, 0↔001➞➢

Ple nor➔ 0 0↔3 R 0↔0➤0➝ 0↔01➝➜ 0↔0➤2➜ ➠0↔02➤➝, 0↔0➜2➡➢

Plg nor➔ 0 0↔3 R ➥0↔0➜➝➡ 0↔0➟➡0 ➥0↔131➝ ➠➥0↔20➝2, ➥0↔03➡➜➢

Plk nor➔ 0 0↔3 R ➥0↔0➟2➡ 0↔0➞3➤ ➥0↔0➟➤➝ ➠➥0↔1➞11, 0↔0➞➞0➢

➦e inv➧➨ 0↔01 0↔1 R
+ 0↔0➞➟➞ 0↔01➟➟ 0↔0➜13 ➠0↔0➤➟➝, 0↔10➤3➢

➦g inv➧➨ 0↔01 0↔1 R
+ 0↔0➡21 0↔0131 0↔10➞➞ ➠0↔0➞➟➜, 0↔13➜➡➢

➦k inv➧➨ 0↔01 0↔1 R
+ 0↔00➟➜ 0↔0013 0↔0100 ➠0↔00➤➜, 0↔01➤➞➢

➦l inv➧➨ 0↔01 0↔1 R
+ 0↔03➟➟ 0↔00➤➞ 0↔0➟11 ➠0↔02➝3, 0↔0➤2➡➢

➩eg nor➔ 0 0↔3 R ➥0↔0➟➟0 0↔1➝➡1 ➥0↔0➝➟3 ➠➥0↔3➜➝➡, 0↔1➜03➢

➩ek nor➔ 0 0↔3 R ➥0↔1020 0↔30➞➟ ➥0↔0➝➝➡ ➠➥0↔➟➞➞0, 0↔32➟➜➢

➩el nor➔ 0 0↔3 R ➥0↔2➡0➞ 0↔1➝➡➝ ➥0↔2➝➤➞ ➠➥0↔➤➟➡➞, 0↔01➞3➢

➩gk nor➔ 0 0↔3 R ➥0↔0➡➞1 0↔31➞➞ ➥0↔0➝➤3 ➠➥0↔➤02➤, 0↔3➜1➡➢

➩gl nor➔ 0 0↔3 R ➥0↔➤0➜➝ 0↔1➤➤➞ ➥0↔➟➝➜➡ ➠➥0↔➞0➞➞, ➥0↔20➞➝➢

➩kl nor➔ 0 0↔3 R ➥0↔1➡13 0↔31➟➝ ➥0↔1➤➝2 ➠➥0↔➟➡➜➜, 0↔220➟➢
b� beta 0↔➡ 0↔0➤ ➠0,1➢ 0↔➡2➟➞ 0↔0➟➤2 0↔➜➡➞3 ➠0↔➜2➡0, 0↔➡➞3➟➢

!k beta 0↔➡ 0↔0➤ ➠0,1➢ 0↔➡2➟➞ 0↔0➟➤2 0↔➜➡➤2 ➠0↔➜23➝, 0↔➡➜01➢



Table A1(c). The Bayesian Estimation Priors and Posteriors for India

Na➫e ➭rior ➭osterior

➯ist➲ Mean S➲E➲ Support Mo➳e S➲E➲ Mean Conf➲ Interva➵

Pee nor➫ 0➲➸ 0➲2 R 0➲➸3➺➻ 0➲10➸➻ 0➲➻➺➼➽ ➾0➲➚➚➺1, 0➲➼3➚➺➪

Pgg nor➫ 0➲➸ 0➲2 R 0➲➻➚➻➼ 0➲0➼2➽ 0➲➻1➚0 ➾0➲➚33➚, 0➲➸➻➚2➪

Pkk nor➫ 0➲➸ 0➲2 R 0➲➼➺➺➼ 0➲03➻➺ 0➲➸➸➼3 ➾0➲➸0➼➽, 0➲➼➸➻0➪

Pll nor➫ 0➲➸ 0➲2 R 0➲➻➸➽2 0➲0➼1➺ 0➲➻33➺ ➾0➲➚➚➻➽, 0➲➼22➚➪

Peg nor➫ 0 0➲3 R 0➲01➚3 0➲0➺0➺ 0➲02➚➚ ➾➶0➲03➽0, 0➲0➸➼➺➪

Pek nor➫ 0 0➲3 R ➶0➲00➚➚ 0➲0➼➚0 0➲110➽ ➾➶0➲0➚2➻, 0➲2➼➚➻➪

Pel nor➫ 0 0➲3 R 0➲11➸➻ 0➲13➼➺ 0➲23➸➺ ➾➶0➲0➺22, 0➲➺➼➻3➪

Pge nor➫ 0 0➲3 R 0➲➺0➻1 0➲2➺➚3 0➲30➸➼ ➾➶0➲1➺0➚, 0➲➸00➻➪

Pgk nor➫ 0 0➲3 R 0➲013➼ 0➲230➼ ➶0➲010➚ ➾➶0➲➺➽➚➸, 0➲32➼➺➪

Pgl nor➫ 0 0➲3 R ➶0➲0➽➚➼ 0➲2➽➻➚ ➶0➲122➼ ➾➶0➲➽010, 0➲33➺1➪

Pke nor➫ 0 0➲3 R ➶0➲0➽00 0➲0➺32 ➶0➲1103 ➾➶0➲202➼, ➶0➲02➽3➪

Pkg nor➫ 0 0➲3 R 0➲023➺ 0➲01➸➚ 0➲0➺➸➺ ➾0➲000➸, 0➲10➚2➪

Pkl nor➫ 0 0➲3 R ➶0➲33➻➚ 0➲0➼➻➽ ➶0➲➺➚2➼ ➾➶0➲➻232, ➶0➲21➚2➪

Ple nor➫ 0 0➲3 R 0➲0➺➸3 0➲0➻0➚ 0➲10➻➽ ➾➶0➲0133, 0➲230➼➪

Plg nor➫ 0 0➲3 R 0➲03➚➽ 0➲02➽0 0➲02➻➼ ➾➶0➲01➺➚, 0➲0➽32➪

Plk nor➫ 0 0➲3 R 0➲00➚➚ 0➲0➽20 ➶0➲03➸3 ➾➶0➲1➚➼3, 0➲0➽➻3➪

➹e inv➘➴ 0➲01 0➲1 R
+ 0➲0➺➺➺ 0➲00➽1 0➲0➺➸➚ ➾0➲03➽0, 0➲0➽12➪

➹g inv➘➴ 0➲01 0➲1 R
+ 0➲1➺➻0 0➲0222 0➲1➻0➽ ➾0➲12➽➺, 0➲220➻➪

➹k inv➘➴ 0➲01 0➲1 R
+ 0➲011➽ 0➲0033 0➲02➼➺ ➾0➲01➺➽, 0➲0➚0➺➪

➹l inv➘➴ 0➲01 0➲1 R
+ 0➲02➽➺ 0➲003➽ 0➲02➻➺ ➾0➲021➽, 0➲032➻➪

➷eg nor➫ 0 0➲3 R 0➲0➸12 0➲1➚3➻ 0➲0➻0➺ ➾➶0➲1➼➚2, 0➲3➺➽➻➪

➷ek nor➫ 0 0➲3 R ➶0➲1➽➚2 0➲220➚ ➶0➲1➸0➼ ➾➶0➲➚➸➽➽, 0➲2201➪

➷el nor➫ 0 0➲3 R ➶0➲➻➼1➻ 0➲0➸02 ➶0➲➽3➸3 ➾➶0➲➸32➸, ➶0➲➺2➽0➪

➷gk nor➫ 0 0➲3 R ➶0➲0➚➸➼ 0➲2➻➻➚ ➶0➲0➻1➽ ➾➶0➲➚30➼, 0➲3➽➻➽➪

➷gl nor➫ 0 0➲3 R ➶0➲1203 0➲1➚3➻ ➶0➲1➚22 ➾➶0➲3➼➽0, 0➲102➻➪

➷kl nor➫ 0 0➲3 R ➶0➲2➺2➸ 0➲21➸➸ ➶0➲1002 ➾➶0➲➺➸10, 0➲301➽➪
b� beta 0➲➼ 0➲0➚ ➾0,1➪ 0➲➼2➽➸ 0➲0➺➺3 0➲➼003 ➾0➲➸1➽➽, 0➲➼➻➺0➪

!k beta 0➲➼ 0➲0➚ ➾0,1➪ 0➲➼2➽➸ 0➲0➺➺3 0➲➸➼33 ➾0➲➸00➻, 0➲➼➻➽3➪



Table A1(d). The Bayesian Estimation Priors and Posteriors for China

Na➬e ➮rior ➮osterior

➱ist✃ Mean S✃E✃ Support Mo❐e S✃E✃ Mean Conf✃ Interva❒

Pee nor➬ 0✃❮ 0✃2 R 0✃❮11❰ 0✃0Ï3Ð 0✃Ï❮3Ï Ñ0✃ÒÏ❮Ð, 0✃❮Ï1ÒÓ

Pgg nor➬ 0✃❮ 0✃2 R 0✃❮ÏÏ1 0✃0Ï❮❰ 0✃❮3Ô❰ Ñ0✃ÒÏ❰Ï, 0✃ÐÏ1ÔÓ

Pkk nor➬ 0✃❮ 0✃2 R 0✃Ï❰Ï2 0✃1Ô2❮ 0✃ÒÒ3❮ Ñ0✃ÔÒÐÐ, 0✃❮3❰❰Ó

Pll nor➬ 0✃❮ 0✃2 R 0✃❮0Ò❮ 0✃0ÐÒ1 0✃❮2ÒÏ Ñ0✃Ò❮❮1, 0✃ÐÒ1ÐÓ

Peg nor➬ 0 0✃3 R 0✃0❰Ï3 0✃0Ô0Ô 0✃0ÔÐ0 ÑÕ0✃00❮3, 0✃10Ô1Ó

Pek nor➬ 0 0✃3 R 0✃0111 0✃2❰2Ï 0✃131❰ ÑÕ0✃1❰1Ï, 0✃Ô0ÏÏÓ

Pel nor➬ 0 0✃3 R 0✃0❮02 0✃132❮ 0✃1ÏÔ3 Ñ0✃01ÔÏ, 0✃3Ò11Ó

Pge nor➬ 0 0✃3 R 0✃001❮ 0✃1Ï12 Õ0✃0203 ÑÕ0✃2ÏÐ❰, 0✃2Ð2ÒÓ

Pgk nor➬ 0 0✃3 R 0✃20Ï3 0✃2Ò31 0✃21ÐÒ ÑÕ0✃210❮, 0✃❰ÔÐÒÓ

Pgl nor➬ 0 0✃3 R Õ0✃10❰3 0✃1ÏÒÒ Õ0✃13Ô❮ ÑÕ0✃3❮Ô❮, 0✃12Ï1Ó

Pke nor➬ 0 0✃3 R Õ0✃01Ò3 0✃02Ï1 Õ0✃002Ô ÑÕ0✃0Ò❮Ô, 0✃0Ò❰ÏÓ

Pkg nor➬ 0 0✃3 R 0✃00❮Ï 0✃01ÏÒ 0✃03❮3 Ñ0✃00Ô2, 0✃0Ï1ÐÓ

Pkl nor➬ 0 0✃3 R Õ0✃1❰21 0✃0❮3❮ Õ0✃201Ô ÑÕ0✃33❮Ò, Õ0✃10❮ÐÓ

Ple nor➬ 0 0✃3 R 0✃0❮3Ï 0✃0❰❰Ð 0✃11❮1 Ñ0✃00ÐÔ, 0✃2132Ó

Plg nor➬ 0 0✃3 R 0✃032❮ 0✃02❮1 0✃0ÔÏ❮ ÑÕ0✃001Ò, 0✃0Ð0ÔÓ

Plk nor➬ 0 0✃3 R Õ0✃3ÒÐÔ 0✃1❮❰Ò Õ0✃2❮❮Ð ÑÕ0✃❰03❮, Õ0✃0Ð1❰Ó

Öe inv×Ø 0✃01 0✃1 R
+ 0✃0ÔÏ1 0✃00ÒÐ 0✃0❰00 Ñ0✃03Ï1, 0✃0Ò31Ó

Ög inv×Ø 0✃01 0✃1 R
+ 0✃0Ð❮Ð 0✃01Ô3 0✃10❰Ð Ñ0✃0❮1Ô, 0✃13Ô❰Ó

Ök inv×Ø 0✃01 0✃1 R
+ 0✃0112 0✃00Ô❰ 0✃02❰2 Ñ0✃01ÒÔ, 0✃03Ò0Ó

Öl inv×Ø 0✃01 0✃1 R
+ 0✃01ÐÔ 0✃0031 0✃021Ô Ñ0✃01❰❮, 0✃02Ò1Ó

Ùeg nor➬ 0 0✃3 R 0✃20❰Ô 0✃1Ò1Ï 0✃1Ô1Ô ÑÕ0✃0ÐÐ❰, 0✃3Ò❮❮Ó

Ùek nor➬ 0 0✃3 R Õ0✃03Ô0 0✃2Ò10 0✃01❮2 ÑÕ0✃3032, 0✃33❮ÒÓ

Ùel nor➬ 0 0✃3 R Õ0✃1ÔÐ2 0✃1ÒÏÔ Õ0✃1❰ÒÐ ÑÕ0✃Ô0Ï1, 0✃0Ò❮ÒÓ

Ùgk nor➬ 0 0✃3 R 0✃0❰2Ô 0✃2Ò1❰ 0✃0Ð223 ÑÕ0✃2❰❮0, 0✃3ÏÏ1Ó

Ùgl nor➬ 0 0✃3 R 0✃1❰2Ï 0✃1ÒÒ❮ 0✃1Ò0Ï ÑÕ0✃0❮❮Ô, 0✃Ô0❮2Ó

Ùkl nor➬ 0 0✃3 R Õ0✃0Ò33 0✃2Ô01 0✃13❮Ð ÑÕ0✃1❮Ï❰, 0✃Ô1❰❰Ó
b� beta 0✃Ð 0✃0❰ Ñ0,1Ó 0✃Ð2Ô1 0✃0Ô❰Ð 0✃❮Ð❮0 Ñ0✃❮21❰, 0✃ÐÏ32Ó

!k beta 0✃Ð 0✃0❰ Ñ0,1Ó 0✃Ð2Ô1 0✃0Ô❰Ð 0✃❮ÐÏÐ Ñ0✃❮3Ô0, 0✃ÐÏÒ2Ó



Table A2. Decomposition of Output

Benchmark model with alternative calibration
Source: Authors� calculations

1990:2009

Brazil Russia India China
EÚ ciency ÛeÜÝes 0:269 1:698 0:466 0:839

GovernÞent ConsuÞption ÛeÜÝes �0:258 0:035 0:013 �0:025
InvestÞent ÛeÜÝes 0:539 �0:281 0:575 0:185
Labor ÛeÜÝes 0:451 �0:452 �0:054 0:002

1990:1999

EÚ ciency ÛeÜÝes �0:680 �0:072 0:810 1:341
GovernÞent ConsuÞption ÛeÜÝes �0:128 �0:537 �0:033 �0:081

InvestÞent ÛeÜÝes 0:851 1:193 0:185 �0:173
Labor ÛeÜÝes 0:959 0:416 0:039 �0:086

2000:2009

EÚ ciency ÛeÜÝes 1:108 1:646 0:400 0:105
GovernÞent ConsuÞption ÛeÜÝes �0:236 0:310 �0:003 0:100

InvestÞent ÛeÜÝes 0:176 �0:239 0:661 0:646
Labor ÛeÜÝes �0:049 �0:716 �0:058 0:150



Table A3. Decomposition of Output

Benchmark model with alternative trend
Source: Authors� calculations

1990:2009

Brazil Russia India China
Eß ciency àeáâes �0:124 0:188 0:684 0:072

Governãent Consuãption àeáâes �0:214 �0:001 0:133 0:222
Investãent àeáâes 0:532 0:506 0:488 1:013
Labor àeáâes 0:806 0:307 �0:304 �0:307

1990:1999

Eß ciency àeáâes �0:687 �0:199 1:364 0:381
Governãent Consuãption àeáâes �0:147 0:267 �0:557 0:051

Investãent àeáâes 0:735 1:202 0:841 0:905
Labor àeáâes 1:099 �0:270 �0:649 �0:336

2000:2009

Eß ciency àeáâes 1:351 �0:134 0:533 0:058
Governãent Consuãption àeáâes �0:299 �0:230 0:161 0:273

Investãent àeáâes �0:210 0:841 0:520 0:923
Labor àeáâes 0:158 0:523 �0:213 �0:253



Table A4. Decomposition of Output

Benchmark model with alternative period
Source: Authors� calculations

1990:2007

Brazil Russia India China
Eä ciency åeæçes �0:215 1:711 0:487 0:826

Governèent Consuèption åeæçes �0:137 �0:033 0:013 �0:025
Investèent åeæçes 0:473 �0:711 0:632 0:190
Labor åeæçes 0:879 0:033 �0:131 0:009

1990:1999

Eä ciency åeæçes �0:626 �0:086 0:731 1:237
Governèent Consuèption åeæçes �0:029 �0:159 0:039 �0:056

Investèent åeæçes 0:579 1:243 0:206 �0:313
Labor åeæçes 1:076 0:002 0:024 0:132

2000:2007

Eä ciency åeæçes 1:221 1:603 0:432 0:303
Governèent Consuèption åeæçes �0:095 0:032 �0:010 0:052

Investèent åeæçes �0:043 �0:716 0:712 0:852
Labor åeæçes �0:083 0:081 �0:135 �0:206



Table A5. Original Sources of the Data

Géê êëT

Consuìption share êëT

Investìent share êëT

Eìpíoyìent êëT

Hours îorkeï per îorker EM

êopuíation êëT

Aïuít Share in Totaí êopuíation ILO

Househoíï Eðpenïiture on éurabíes EM

Net ñðeï Capitaí Stock êëT12

éepreciation êëT13

12For Russian capiòóô stock óõö öepreciation ÷e refer to øùyuúûv óõö üóýóôþ ÿ✭✵✵�✁ because the
Fûô♦þ öóòó❞ó✂e reports ❝ó✄☎òóô stock öóòó ûõôþ for the 200✹✆✭✵✵� perioö✝
13øùþ■úûv anö üóýóôþ ÿ✭✵✵�✁ assuú♦ a constant ✺✞ ann■óô ö♦preciation✝




