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1 Introduction 

In a widely cited paper, '{oung (1995) showed that the so-called Ea.'it Asiall miraclcs (Hollg 

I\:Ollg, KorcG, Sillgapore and Taiwan) gre\v lllostly throllgh illPut accuIlllllatioll dllring the 

1966-19ü(J period. To some degr('e, this result is pnzzling. Recent papers by Klpllo\\' ali< I 

Rodrigucz-Clarc (l !)D7). Prcscott (1 D(8) anel Hall anel .TUllCS (1999), aIllong othcrs, haw' 

pstablished wlmt no\\' seems to be a cOllsellsns that total factor productivity (TFP) is more 

rclcvant than factors of productioll in cxplailling output per \\'orkcr dispersioll. To thc cxtCllt 

that the leve! of output per workcr ()f a gi"PII (,Olllltry call be thOllght of as tlw reslllt of its 

cUlllulatiw' grcJ\\1:h cXpCril'llCe, it is difficult tu recollcilc this evidcllcC \\'ith Youllgs result:-:;. 

This llOU, illtencls to pn)vide su('h a rccollciliatioll. Usillg data for t:;:3 countries takPII frolll 

(he PPllll \\'orlci Tablp. vC1'sion tU. and Darro anei Lpc (200U). wc nsc a COIlllllon mClhodology 

ill order to COlllpare the gnm1:h performance of the East Asiall llliracle .. ; with tllP rest of the 

\\'orld. E\'en (l1ough OU1' data is 1l1uch lc'is dptailcct than the 011e Young assemblc'ct for the 

fuur Asian Tigers, \ye are a ble to assess ill \\'l1ic11 dilllCllSiollS t he gnm1:11 exppripncp (lf the 

Ea'it Asian llliradC's is C'xceptional in comparisnn (O the rpst o[ thc ,,"orlei. Our goal is not 

to obtain llP\\, estilllates (lf total factor prodncti\'it\' gruwth for the East Asiall Illirades. In 

'Th" i"tlnhur" i\ckllCl\dedgc lhe' t1nanci,1l ~llpp(lrl of C.\Pq-13razil and PRO.\EX. 
'COlTPó:-j)()ndill!!, iiutltOr. F;1Cl1hhd('~ lbllWC!RJ. .\\'. Ki" Branco IDA .. )0. ;111<1;il'. 20040-001. Kio dp 

.Jalleiro. RI. I3razil. EllJail adclres"cs of r hc alH blJr~ an'. !'C'spccti \'ch', ferreira ',', fgv. b1'. pc>,soa" fgv. b1'. 
[\,,·Io,;():o iblllCI'l"j .ln' 
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fact, with the exception of Singapore, Ollr cakulations of TFP grmvth are ~very similar to 

Young·s. Thc eontribution of this notc is to comparc the growth pcrformance of the Ea<;t 

Asian Tigers to the rest of the worlei, in particular ,,"ith respect to productivity grmvth. 

\Ve find that, although lhc TFP growth rales of thc four East Asian miracles WCfC not 

remarkable Íll absolute values, they \vere extraordinar.y iu rellltluf' tenns. \Ve argue that, 

since Young (1995) focllsed only ou the four East Asiau lTliracles, he did not notice that 1966-

1990 was a period of particlllarly low TFP growth aud very high factor aC('1Ulllllatiou in the 

\,"orleI. In fact, wlwn~as the aventge annual rate of TFP growt h in t11e \\"orld was -O.17~''{, the 

Asian Tigers had au average TFP growth rate of 2.09%. Despite the fact that they had high 

rates of physical capital accmrl1llation, tIw distinguishing feature of these miraclps WilS their 

relative prodllcth"ity growth perfOl'Illallce. 

The cOInpaJ'ison with tIl(' rest of th(' world lS Cl'llcial for two reasolls. First, just by 

clefinítioIl, a miracle ís nccessarily a rclative concept. A few stuclíes, includíng Kknow 

aud Rodrigllez-Clare (1997) and lIsieh (2002), hm"e arglled that TFP gro\\"th in East Asia 

was highcr than found by Young, using differcnt 111cthods. Thc first stlldy argues that 

growt h in physical capital inclllcecl by rising prodllctivity shollld be attribllted to proclllcti\"ity. 

Oncc this adjustment is maclc, !\]cnmv and Rodrigllez-Clarc (HJ97) condmk that. in three 

of the four East Asian lllirades, grO\\"th in olltpllt per \\"orker carne prilllaril,\' from gaills 

in lOtaI factO[ prodnctivity. Hsieh (2U02) argucs that th(~ lo\\' estimates of TFP growth 

obtained b,\' )TOllllg rpsult from fiaws ill .'\atiollal ACCollnt Data. Using estilllaf(>s of total 

fact or product ivit,V growth based on factO[ pricC's (which in principie are more accura t c), he 

fonlHl c011siderably higher TFP growt h rates i11 East Asia t han the oues obtai11ed by YOllug. 

HO\W'\'CL ew'n Ihnllgh t llC'sC twn studics sho\\' t hél t TFP gro\\'th rales in East Asia \\'cn~ 

probably higher tlwu fonucl by YOUllg, the,V imply that TFP growt h rates iu the rest of the 

",orld were higher as wdl. For this rcason. I hcy cannol (,5t ablish if TFP gro\\'th \\'as the 

distÍll('tive charactcristic of the East Asiall lllirades. 

Sccond, sc\'(~rnl l1lodels poínt tO\\'ard a focus on rdati\'c rather t han absolutc growt h 

perfonwull'e. For exalllple, the llcodassical growth mudeI assumes tlwt aIl coulltries ha"p 

access to \\"orld knowleclge. \[oreove1', model:-; of tedlllolog,V trallsfer a<To:-;s countries typicall,\' 

han~ the illlplication that, iu t he long run. all econolllies grO\\" at the same rate, deterrnilled 

h,V the gro\\'th rate of t he technological frollticr (e.g., Parente alld Prescott (199:1)). These 

llludels t hns imply t hat t.he growth performance of ml~' gi"ell COU11txv shonld uot be a.ssessed 

in isolation, lmt sltould instead he cOlllparcd \\"ith tlw rest. ()f the \\'orld. 

This l10te is orgallized iu four sectÍous iu additioll to t.his illtruduction. 111 ScctÍou 2 \\"e 

preseIlt t11e [f~slllts of growth accolllltillg exen:ises. Sectioll ;3 presellts rallking (,oHlparisolls 

of sources of growth for the East AsiêUl míracles rebtiw' to the rcst of th(' ,,"orld. ScctiOll 4 
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COlllpares our results to Young (1995) a11d YOUllg (1994). Sectioll 5 cOllcludes. 

2 Methodology, Data and Growth Accounting Results 

Let the production functioll i11 tenns of outp11t per worker be givell by:l 

1 l.oH l-n 
Yit="'it"il ir . (1) 

\\"here J!it is the output p('r worker of COllntry i at time t. k s1.ands for physical capital per 

worker, H is Imlllilll capital (eclucation) per worker, anel A is total factor proclucti\'ity (TFP). 

\Ve use a .\lincerian (e.g., .\Iincer (1974)) fornmlatÍon of schooling re1.urns to ski11s to modd 

hurllCm capital, H. In Pilrticular, it is asslllllccl tlmt the skilllevel of a worker with h years of 

schooling is H = exp o( h) grca.ter than t hat of a \\"orker \'v'ith no cducation. The spccification 

of the fllllctiOll 0(/1) takes illto account international e\'idence (e.g., PsacItaropoulos (1994)) 

of a positive anel diminishing rclationship betwccn average schooling anel rctllrn to Cdllcation. 

Hence, illstend of tIte lllore usual linear retHrn to eclucation we fo11ow Bils anel 1\Jenow (2000) 

anel se( 1.he () fUllction as <iJ (h) = 1~-:.)11-7 ... Acconli11g to tIteir calibratioll, we haw t: =- 0.08 

and e cc= 0.32. 

III additiull tu t hese parallleters we 11eed to set the vnlues of () allll t-. t he depreeiatioll 

rate uscd to construct the capital serics. For (). wc use 0.-10: estimatcs in Go11in (2002) of 

the capital share of Olltput for a \'ariety oi" cOlllltrie~ fluctuate aroll11d this ,·alue. a llUlIlber 

also dose to that of the AmeriCfll1 econClIll)" accordillg to thc .:'\atiollal IncClIllc and Product 

Accollnts (.:'\IPA). \\'e ll~e tIte ~arne depreciatio11 mte for a11 ecollolllie~. wItich was calculated 

from CS capital allel illvcstmcnt data. From tbis calculation, \YC obtail1Cc1 b = 3.Y:; per ycar 

((lH'rage of thl' 1 C).=)O- 2000 pcriod). 

\Ye u:sed dnta for ~:3 cOlllltrie:s during the period 19(j(j-HI90.L Data on output per w()rb~r 

and invcst lllcnt rales were' ubtaillecl frum the Pc 11 ll-\Vorld Tablcs (P\YT), wrsion G.1. \\'c 

uscd data on t he aVf~ragc educational attaimIlent oi" t he population aged 10 :vear:s and over. 

illt crpolatcd (ill lcwb) 1.0 fi! an cí11Ilnal frequcllcy. t akcll frOlH Barro and Lcc (2000). 

The physiCiü capital series i~ (:OIlstrllcte<! with real in\"estment data fn'lIJ the P\\'T llsing 

lhc PerpetuaI In\'C'ntor.\" .\Icthocl. In this case we llced an estilllatc of the illitial capital 

stock. \\'e approximatc it by [(o = 10/.(1 + gj(l + TI) - (1 - /l)]. whcre [(u is the initial 

: For a mu[(' (leI üilcd dc'scription of tIw mC't hurlolugy. :-iCC' F('rn'ira. PCS~(Ja nnd \'doso l :?UU·f:. 
2Sep lhe Ap!,Pli!iix ror Ci li"t of tllt' cotlntril'~ illcluded in lhe :'iilllple. \\'e eltoo,;p lhl' j>eriod lfJGG-199n 

hecall';C' tbis is the pC'riod llscd in YOllllg ilf.l l ).-)). ".(' ulso pré'!'l'llt rcs1l1h for total factc)r produl"Tivity grml"th 
duriné!; ()üwr lwri()(b ill ,)P("\i(>ll 4. 
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capital stock, lu is the initial investment expenditllre, 9 is the rate of tedlllological progress 

anel n is the growth rate of the population.:l in this calculation it is assullled that a11 

economie::; -were in a balanced growth path at time zero, so that Lj = (1-'- n)-j (1-t- g)-] lu. 

To minimize the impact of econolllic fluct.uations \Ve llseo th(' average ill\'estment of the first 

five yems a.'i a measure of lo. \Vhen data was available we started this procedure taking 

1950 as the initial year in order to redllce the effect of 1(0 in the capital stock series. \Ve 

o1>taiued t1lp rate of tedlllological progress by adjusting éln exponelltial trend to t he U.S. 

outpllt per worker series, correcting for t he increase in tllP average schooling of t he labor 

force and obtained 9 = 1.53%. The populatioll gnm-t.h rate, li. is the average allIlllal growth 

rate of poplllation in each economy betwpen 1960 anel 2000, calclllateel frolll poplllatioll data 

in tite P\VT. 

In ordpr to compute the value of Ai!, we use t he observed \'alues of U,/ anel til(' ('OTlstructed 

serics of h'i! anel H it so that the produetivity of thc i-th ccollomy at time t was obtaincd as: 

"'e lIUW investigate tile cOlltrilllltioll 01' t11e various cOIllponents of the prodllctioTl function 

to t he growth experience, from 19Gb to 1990, of 8:3 economies. with special emphasis 011 the 

Ea:-;t Asiall mil'acles. \Ye use equation (1), :-;0 t hat t he "ariation of t he log of output pt'r 

\nJl-].;:er in the period is decomposed into the contributi()n of total factor productivity. cHpital 

per \\'orker aml hurnan capital per \yorker according to: 

(1 (2) 

IH nddition to YOU11;(S group of Easl. AsiaIl llliraclcs (Hong KOllg. Korca. Singaporc allel 

Taiwan), \\,p divilled t he t'COllOIllil's in 5 groups, accordillg to their gro",th rates of 01ltput 

per workcr: in the eco no mie "~liracles" group (9 ccollomics) the gl'!)\\·th rate 01' output per 

\\'urker rallged frOIll 4.09',,{ to S.;j7~{ per ,"ear. in tlle "Fast Grov,1h" grollp (15 econoIllies). 

it ral1geel frOln 2.527" to ·1.l19S{: in "~rerlillm G1'O\\'th" (31 economics), from O.9·j(!r; to 2.527,: 

in "Slo\\' Gnmih" (19 ecollomie:-;). frum -o.(i~r;; to O_D4)'; allCl in the ecclllomic 'Disaster:-;" 

grollp (9 ecunomies), the awrage gnm1h rate ranged from -2.65(~{ to -ll.G3S{ per year.: 

Table 1 presents the growth decolllpositioll exercises for each group bet\\'een 19G6 allel 

; Thi~ fullOW:i Hall ,mel J ()!l(',", (Ej()~). alll()n~ ut 11C1';;. 
"\\-(' emphasize in the paper a 12.1"OUp di\i~ion ba!'cd on grOlnlt rares_ liot 12.('ographical fact01"~. fll dlÍs 

:->CllS',_ the E,lst .. \"ian Tigel"s au, p<ln ()f tlll' '-\Iirac!e";- grullp ali.! llut " grullp h:-' tl](,lIl"l'h-cs. Of COllr~('. 

gi\-ell tlie foel!:; uf tl!i" llnle. \I-e i"n!alerlll!e"e rum t:u\lllt1'ie.~ ,)~ " "";lw("ial gruup". ilnd 1 hnl i:; wlIl- when we 
"dd up tlw c()ulllrie~ in tlw grollpoi we f)ht,lill Si l"tlUlltrie::, ;llld not S3. 



1990. ThrougllOllt the period, Olltput per worker grew at l.68% per year 011 average, whereas 

avcl'agc total factol' productivit.y der:reascd at an annual rate of 0.17%. Thc fil'st line of the 

table shows the importa11t role played by factors to explain grmvth rates. Ou average, 110% 

of the obscrved growth of outpllt per workcr can be accounted by human and physical capital 

accurnulation, sim'e TFP accounted for a negative contriblltio11 of 10%. Physical capital per 

worker alone aCCollnts for 68% of olltput per worker growth. If we exclllde the Disa...,tHS. the 

cOlltributíon of TFP is positiw. bllt stíll very slllaH (8IX). 

Table 1: Gnmi h DecOlllpositiou (1966-1990) 

cuuntry groups !I k H TFP 
- -

FuH Sarnple l.68% 1.1ó1é 0.70% -0.17% 

(G8 C1 ' d_' ) ( 4·)11) , -, c (-1O\'Z) 

FuH Srunple (Excluding Disasters) 2.21;(, Lm% 0.72% 0.18% 

(60S/é) ( 321
/;) (8\7, ) 

East Asian ~Iirades ;3.68S{ 2.7S'X rl.SO% 2.09'X 

( 49(;~-) (He/) '. ,G, (:37{/~.) 

~Iirades 4.:")"X 2.22'~{ O.80'X 1.;35« 

(4~Y;O (1 Tir) (34%) 

Fast GrO\vth 2,60S{ 1.:")0;; 0.68S{ OA:3';{ 

()8';~) ('-)61/) ,- ,c (1(,'~' )}(,j 

~Iedillltl GrO\vt h 1. 6;3 ~;; 1. {);jS'( 0.6S~[ -O.06S'r 

(f')C1) , ) •. I( ( 11 s;:- ) ( li" - ;ir) 

Slow Crowth O.69'>~ O.S;-/;~ 0.741X -0.90% 

(123%) (1 O~I7r:,) (-13lr?i. ) 

Disasters -l.OD(;'; 0.19% 0,:)0% -1.8G(;{ 

(-lt~1) ( -o,ll!:) (1 ill/c) 

.'\otl·: TIl(' Ilumtll'rS ill paft'Iltlwsi;,- m(' tIl!' rdatin' cOIltributions of ('rleh 

factor to OU! j)n! per \\'orkcl' gl'C!wtll, 

::\oti,c. however. that the :-;arnple avel'agt~ hides a lot of information with respect to the 

behavior of cliffercnt eccJllomics. In the East Asian )'liraclcs group, TFP incl'easccl ar an 

aImual ratc of 2,09'ié, acc('lluting for :37'ié (lf O\ltpllt per worker growth, For the "~Iiraclcs" 

economics, the importallcC 01' TFP is similar (:34\{), This nUIubcr falls lllonotonically with 

th(~ av('[age grcmih rat(' in caeh grollp: it is 16',1,-. in the ;'Fast Gro\\'th" grollp. -ll!c: for the 

;'\lcdium Growcrs" anel -130(1é for thc "510\\' Gro\\"ers," For the "Dbastcrs," thc f,111 in 

proclllctivity accounts fI)[ 171% of t lw decline in uutpllt per worker. 



In ot he1' words, t he East Asiall llliracles \vere p1'oductivity mi1'ades. In additioIl, poo1' 

Iwrformers in generaL anel disastcrs in particular, hael a vcr.y bad rccord of productivity 

grow1:h. The cor1'elatioll betweeu the growth rates of outpllt per wo1'ker and TFP betweell 

196G anel 1990 was 0.8S. On thc other haneL the corrdation betwcen til(' grO\vth ratcs of 

outpm per worker aml capital per worker was aiso lügh, lmt slllaller (O. (3), whereas the 

correlation of t he first wit 11 lllllllan capital per worker was only 0.17. 

\Yith regard to t he Ea.'-it Asian llliracles, a few additional facts drawll f1'olll Table 1 should 

be elllphasized. First, they grew on m"erage -1% higher than the salllple an>rage (if \\"e exclude 

Disasters, the differellcc is ;3.44 ?;(',) " If iVe l"OIllpare their relative pcrfonmul<"t' in tenus of the 

SOlllTes of gnm"tll, Table 1 sho,,"s tlla! tlwy had a slightly abo"e a"erilge growth rate of hUlllall 

capit,ü per worker (0.8W{ in compa1'isoll to a salllple m"prage of 0.70%), alld a lllllCh higher 

t han n\"erage growt 11 rate of ph~"sical capital per \\"orb~r (2. 7SS;:, in c()lllpariSOll to a sample 

m"cragc of 1.1GS{). As lllcntioncd abo\"(" they aIso had <tu cxccptional rdal7cc perforlllance 

ill terlllS of TFP growth (2.09% in cOlllparisoll to a sampk H.\"erdge of -O.17(~'é). 

As scw:ral studics haw' pointed Imt (c.g., h] (>UO\\" anel Rodrigw:z-Clar(> (1997), Hall anel 

.]OllCS (1999)), tbe standard grO"wth <iCCOUWillg procedun: does llot take illto a("("()llllt tIl(' faet 

that. accoreling to lhe ncoclassÍcal growth modeL a portion of the inCTcasc in the capital­

labor ratio is illduced b~' <in increasf~ in total factor producti\"ity. In order to attrillllte this 

port ion to '1'FP, \YC can perform a grmyth dccomposi tíon cxcrcisc in \\'hich thc Ci! pit ai-labor 

ratio is replaced h\" the capital-011tp1lt ratio (f,:),ac("ordiIlg to: 

sn t har t he dCCOlIlP()sit iOll of the \'Miat iOll oi' t h(' l()g of 011t pnt per ,,"ork('1' ill t hc pcl"iod is 

no\\" gi \"C~n b~': 

lu Ui9~ =_L __ In .. -L,élg ___ ~'- . lu~'l~Jg -1- lu H'90. 

/IiGfj 1 - o AiúG 1 - (\ f'iGG H llie 
(J) 

Tablc :2 prcsc1l1 s the rcsult s. Thc t ablc confinlls t hn! t h(~ East Asiall ll1irnclcs expericIlccd. 

at least in nJative t(,]"TI1S. ex("cptiollal TFP grcmih. On tlH-~ other hdlld. their ImmaIl capitill 

pcrforlIlallcc \\"itS \"cr:, duse to tlH' \mrld avcragc. The tahle s!HJ\\"s. in additicJll. that whell 

Cnpital deepclling is measured by the capital-uutput ratio. the perfonllanCt~ oftlw East Asiall 

llliraclcs "'dS not cxtr;:lOrdin3r~': thcir avcrage anll1wl growth rate in the ]wriucl \\"(lS just O.ilU(,{ 

<lho\"(' thp sample aVe[dge. In fact. tlw an~rage growth of h' uf thesp cOllntries \\"<ét;-i small<~r 

t11an that of tllc Disa~tcrs cconomics (l.(J:3(;~ per :vear). In this formulation. TFP explains 

illmust t\\"(, t hin ls of UII tpnt per ",urkcr grm\"l11 of the East A,-.;iall .\ Iiradcs. in contra."t t o a 

llcgati\"C conrriburion for thc world menn (full sample). 

ti 



Tablc 2: AitC'rnatin' Growth DC'composition (1906-199U) 

country gTCmp~ .li fi H TFP 
-~-----------------_._-------_._--

Full Samplc 1.68(j'~ 0.79(7: 1.16% -U.287< 

(47)'~. ) (69'X) (-16%) 

Full Samplc (Excluding Disastcrs) 2I·r:~ 0.,5% 1.20(;;: 0.;50(;~t 

(33'X) (5-1 ~';.) (1:1%) 

East Asian :- Iiracles 5.68(?é O.8:Jr;; 1.:}·lS'é :3A90/.-

(I5S{) (24'X) (GI r/~) 

:- Iiracles I - ""Cco .0 I/I O.6.s% 1. :3:3C;;· :2.59% 

(1-±~{) (20S{) (:>7%) 

Fast Gn)wth :2. GUc;,; O.7tiS,; 1.1:3(;'{ O.71'X 

(20S{) (-13%) (27S~.) 

:-fcdium Gro\yth 1.G~)S': O.G2S'; 1. 13 l/7 -O.lO(~{ 

(:3S(.~t.) ( G8\;{) (-6~cL) 

Slo", Gm"'th O.()9(~';' O.9f:ilX 1.2·1(~';. -1.i)O% 

(13S'X) (l7flli· ) (-217(!t ) 

Disastf~rs -1.0%; UJ:3(~'; U.9i:)'X -:3.1O(~'~ 

( -9Y;{,) (-9Ol
/;) (:28:;r;{ ) 

------_._ .. _ .. _._._-._--_.-------

::\ ote: The lllllllbers ill ])are111 he"i" are 111(> re la li n, eOl!1 ri Imt iOlls Df eêlcl! 

factor to uutput per \\'()rk(~r grmnlJ. 

3 Ranking Comparisons 

Allothcr way to as.'.;css thc r('lati\t~ importancc of total fitetor productiúty growth for tllC Em;t 

Asia11 llliraclcs is to ra11k all cOllntril's iH tcrlllS uf t hc SOllrccs of growt h. Ta ble 3 prcscIlts 

nmkings for tlw growt h rates of (lUt put pt~r worker. capi tal per workcr. capi Lll-output ra tio. 

ll11111au capital per \\'orkcl' am1 total factOl' pruc.!uctiút:.;.) 

.-\s one um Sf~C. bctw('(')1 19GG anel Hl9U Singelporp \\'as t hc felstcst TFP grcJ\W'l'. Hong Kong 

the sC'cond anel Taiwau lhe fiftl!. En'll though Korca's TFP lccord \\"[IS nol cxceptiollal. it 

rnllh~d <1mong t lte 101' 1 i) n()lH~t ht-~lt'ss. \ \"it h t hc exccptioll ()f t 11(' lel tt('r. t lw group did 

110t cxpcriellc(, rcmarkaGic hUlWlll capit ai grnwlh ratcs. En'Il t hough lhe)" had H;ry st rOllg 

gruwth [ates of capitnl per \\\Jl'kcr. the\' \\'cn~ not llnusual with H'SPf:ct to thcir growth )"<ites 

of lhe capi t al-output l'atio. lu ot hel' \\-orlb. alt 11(11).o(h t hesC' countriC's had H'ry high rales 

()f ph~'sical capital ilcCUlnulatioll. Ollce \n~ til].;:!' into <iccount tlwir prodllctivity }lnfOrnli:lllce. 

-'fllllTl llO\\" on all rC~lllts fur tot,.) f,leiu!" prodllniviry rd"r to tlH' "falldard dC(,OllljlU,-,itiull jJlll('('dllrc. 

I)ii~\'d '11l (:2). 
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they did not experiellce exceptionally high capital deepenillg. 

Table 3: Rallking Corllparisolls, Growth Rates, 19(j{j-1990 

eOlmt rios LI TFP 1.- é. H 

HUllg Kong ;J 2 :20 '/6 :3:"{ 

Korca 3 14 -1 Fi 11 

Singaporc cl 1 I cl2 68 

Taiwan :2 ;) :) 20 21 

In order to assess tlw quantitati\-e importance of clitferences m TFP gnJwth rates for 

rcIative pcrformallce, our IllethodoIogy allow 11S to dCcolllpose easiIy the variatiolls in t he 

grO\vth rates of output per worker bet\wen t~ach group anel thc East Asian miraclt:s into 

differellces in t he grO\\"th rat es of its sources, (1::-, ShO\\"ll ill TabIe 4. 

Tablc 4: DcC'omposition of Gro\\·th Diffcrctlcc::i Detween Ea::;t 

Asian .\Iiracles and GrollpS, 19(i(i-1DC)O 

("ountry grollp::i .li Ã: fI 
--,--"--~-,---------- -,--"-"-,-,-"'---"---,---"--,----,-~~~~~~-

Full Samplc -U)O(Y~ 1.03~;; 

Fnll Samplr-: (Exclmling Disasters) 

.\ Iiracles 

Fast Crowth 

.\lcelium Growth 

SIO\\" G J'()\':t lt 

Disastcrs 

:3Acl~{ 

l.l(l?~ 

3.07'1t 

-I.O:i7< 

cl,99~'; 

Ci. 7G',~ 

l.-U~;{ 

O.:)Cif?~, 

1.2~'X 

1.7-1'Y[ 

1. 9:3;/; 

:2.::;~Y;~ 

0.117< 

O.OS/<' 

0.01 f/é 

O.1:3Vr, 

O.13SI, 

Cl.Of1(!. 
O .)')1'1 ._- IC 

TFP 

2.207. 

UJ2'It 

0.54Yc 

1.67(;{ 

2. Ej(!. 

2.9fj',{ 

:3.9:)(/~ 

For cxalllplc. difTerl'll(,cs ill TFP growt h rat l'S ê)('('01111t for ::;8.-1 'X of t!te difIcrcnce iu gro\\'t h 

n\te~ of olltpllt per \\'orker 1 lPt\Yeen t IH' E,lst Asian .\ firac!('s anel 1 he Disasters. Speciticalh", 

out of the 6,7Gr;'(~ diffcl'eucc in grO\\·t!t rates 01' ontpllt per workcr bct\YCell lhcsc t\\'o groups. 

2.09% aml n.:22'ji, Cl1'(' dl1t~ to differcncps in th(-' growth rates of physicaI capital per \\'lJl'ker 

aIlel IlUlllan ('apit,1! per worker. l'espectiv-cly, \yhere"s TFP gro\\'t h clifIC'rcllC'es (l('('onut f(Jl' the 

rernaining :3.!)Zí~;;. By t IH' same tokell. diffcreTlces in TfP grmnh ratps aCCUllnt for 5ô3X uf 

the eliflercllccs ill thc grO\nh rales 01' Olltpllt per workcr bCt\\"CCll lhe East Asian .\lirac!cs 

allel the \\'orld lllE:'ê\ll (fll11 sample) .') 

í,\\·C n~('d gl'onletrir' ii\Tragc;; in tlll' ciílculatiull uI' tlll' lll'-'an :c,fOwil! riHC uf cilch gWllp. A" ""I' (',m "cc 
<'ilsily frulll (':\pn,,,~il'll (:.?j, t 11(' ltlP,Hi gn,\\'t h rMe uf .IJ i~ 1''1ual í (, I hl' ~1l111 uI' tlw Tlll'<lll grr)\vtll r<1t,· (lI' l'nC]; 

ufíh "Olll'('C'-' (A.!.- alld 11 I, H"ncl', \\"c fiml lhe (,'Jlllrillllti(lll ,)f. ;;a\', A TO dilfc!'l,nCt:~ in the .u,ru\\,th ut'.'/.!.\' 
"illlplv CnlTll'arill).', ih 1l,f'ílTl gl'owt li illll{)llg 1 he A:-ii'lll Tí).',eh UJ)lJ'X) to ih meill' gr\Jwt h ,UrlUllg tl,f' ])i~""l el'~ 
(-l.Sb'X), Thi" :\.():-/',; gap cxplain;; .iS,l ';': uI' lll(' (j,lli~"': dit!l'rL~nCC in IJ ,!,',ru\\"lb l.ciwcen rhc:--l' nn) grr)ll[h, 



In the case of the alternative del'OIllposition, the relative importanl'e ()f TFP grO\\,th is 

o\'el'whdming: diffcrcnces in TFP growth rates aCCollnt for 97.4% of tIl(' diffcrencc in gnJ\\,th 

rates of olltput per worker hetween the Ea~t Asian ;'I.Iirades anel the Disa,sters. Specitil'ally, 

out of thc ti.7G% diffcrcllce in growth rates of output per workcr bctwcen t hesc two groups, 

-O.19S{ anel o.;nt;;, are <lue to clifferences in the growth rates of the capital-output ratio allC1 

hmnan capitnl per \\"orker, rpsppctivel.y, ,dlPreas TFP grO\\'th differences nCCollllt fur G.59:'fr .. 

USillg the saIlle proce<lurp, ,ye finei tlwt differpnces ill TFP gnmih rates (lCCOllnt for 94.2\1c­

of t he ditfereTlces in t 11e gnm't h rates of Olltpllt per worker betwppn the Enst Asian ;'I. Iíracles 

anel the ",orld mearl.-;' 

4 Comparison with Young's Results 

In this scction, 'YC compare UUl" rcsults wi tIl thosc of Young (1995) and Young (199-t) for the 

corrpsponding periods. Tahle::> presents t1!e reslllts. 

Table 5: TFP Ranking alld Ammal Crowth Rate COIllparisons 

66-00 70-85 60-2000 6G-DO '{uIlIlb· !r. 70-8,1 YUllllg. (li 

connnics remk TFP rank TFP rank TFP TFP rank TFP 

Horto' to I(ong 2 2.õOS{ 1 2.2í:i. llr: 1 :3.:3'//( 2.;30y' G :2 . .50 l!r; 

Korea U 13õ',{ :):) 0.11 l,{ 10 1. 52(X 1.70>':; 24 1.-lOli;· 
Singi-lpore .) ,.. -o,' 

_ .• ~).) IC 11 1.1 :3:)';' :3 2.6SV, (). :2lll~{ t):3 O.lO\;~ 

Taiwall 1.%(>; 18 O.82(~{ ~ 1. 97r;~ 2.10>;;; 21 1.50rX d I 

:'\ot(': TFP 1:-; the a\'crag(: al11 111 <11 gruwt li rale oi" TFP. 

Sen:ral reslllts dcserw COll1ment. First. whcll cOlbiderillg t he 19bG-l D9U period we call 

ObSC1YC tbat. wirh the cxccption of Singaporc. 011r Illlll1bcrs are \"cn" dose to rhosc in YUUllg 

(1995). ,yhich nsed the same time span.~ In fact. for Kowa i-llld Tai\':an. TFP grmYth rates 

in YOUllg' s papeI" arc grcatcr thall ours. \\'I1<1t shuuld bc strcsscd is thM. CH:n though thcse 

rates are llO! p(\rti(,lllarl~- high in alJsolntc ,-allle~. they an: \n:ll al)(wc tho~e experiencet! h~­

tllc rcst of tlie world during thc samc period. Spccifically. tIncc nut of tl1(' four East Asian 

miracles were illllung t he top five TFP p('rf()rnwr~ from 196(j to UJ90. The rea~on is t hat. as 

7 Th(' f\lll l"l:~lllt~ ilrl~ ,n-aila bl(' frum tl1l' a\lrllflr" llpon l"l'rr lC"r. 

'Kkllll\\- ;)!Jd Hodrigllez-Chtn' ([IH-l,) liHe! Ii vltlllt' kll' 1111' gn\\\-111 Ll1l' oi" TFP ill SillgilpUrl' ;;llllihr l(ll)ur~. 
:\' tl1('}" c\1')2,IH'. tb: di~cn'jJc1ll('Y 1il'iwCl'n our lllllI1bcr~ ;\lid the rJlll' obtaillCcl 1)\' YrJ1\llg i~ elm' tu i\H) rca"Ull". 
Fir"t. 1 he c('llC'tl'i daI a Il~cd \1\- hilll "how fa"lfT gru\\'l b of 11)(' h, bor fr,ru' 1 h"ll lhe PCtlll \\-orld '1'" hlc. Sccond. 
YUllllé', ll""" ;, l;;rgt·r \'ail\t: fur trw capi1 aI share par;\l!wTl'r (U. El). 



ShOWIl ill Table L aw'rage TFP growth was either uegatiyc (illcluding Disasters) or positiyp 

but y(Ty smal! (exclllding Disa.sters) during this period. 

Secemd. YOllng (1994) argueel that the Ea;.;t Asiall miracles clid not haye extraorclillarily 

high total factor prodllcti\'ity growth ratf'S in comparison with othf'r countrif's. using a 

salllple of 114 countries during tile period 1970-1985. As ShOWll III Table 5. whell we use 

tllP same period \\"1' ohtain ri'Hlkillgs for the~"e C'ountries similar to '{Ollllg s.r; Hf~llC'e. for 

this particular period, it turus out t hat the East Asiau mirades did not have particularl.v 

reIllHrkable productl\"ity perfOrTllHllcPs. IJoweyer. H;'; showll in Tahle 0, if we C'ollsicler a 

IOllger period, sucll a.'i 1960-2000. the pattern agaill reseIllbles tlle one obserycd for 1966-

1990. SpecinC'ally. for tIl(' periocl 1960-2000. all tlw fonr East Asiall miracles were alllollg the 

top 10 TFP perfonllers. 

In SUTlllWl.ry. siHce '{Ollllg (i 995) focused OHl.\" OH the fonr EHSt Asiall llliracles. he dicl 

not lloticc that this \yas a pcriod of particularl:v lo,," TFP grcm"th in the world. Ew'n though 

tll<' TFP grcm"tll rates of these C<J1llltries \\u'e not rellli1rkabl(' ill absolllte "alues, they wpre 

extraordinm)O in rclati,o(' terms. On the otl1l:r hand. althollgh YOllng (1994) \"as COlTect 

ill jlointlng O1lt tlmt frcn!l 1970 to 1985 TFP grm\"th of tlw Asiall Tigers ()(:OllOlllics dicl 

uot rank high, this period is !lot reprcsent a\ i,'e of t hei r pWdllC\ i\'it y performance in the 

last four d('('[te kso Tlw r('êlSOll lllay be t l1at tlws(' (,()l111tries did 1I0t postpOIlP t he Jl('CPSSHr.\o 

macwecollomic adjustments in face of the oil shocks of the s('\'(:n\ ics, so thil \ t hey expcricncecl 

illitia! reCf'SSiOllS foll()\n~d by strollg n:c()veripso ITell(,(~, tllP jleriod cl!osCll hy YOllllg (199,1) 

l1lily r)(' CiI pt llrinç, \ his short -run acljllst menL \\"hr:reas t 110 longer periods rc\"cal their t rue 

IOllg-nlll producti,'it.\o gaillso 

5 Conclusions 

Ah\"yll O'(Ollllg'S pi'l!wrs ou East Asiall gnm"th (YolllIg, 199-1. 1995) haye spmrf'd a cOlltrm"ers.\o 

rcgnrcling \ 11(' impor1.<lllcc of TFP for t hc cxt raordillary gro\\"t h perfOnni111CC of the Ea.sl Asian 

':-'Iirades (HUllg KOllg. KoreCl, SingapOlT anel Tai\yan) tlmt is y('t to be scttledo,'1 This llote 

prcsented iI contriblltioll \0 this debate bo\' ana!\'zing tlwir TFP grO\\"t h performance [rum a 

(,olllparnrin' pl'rsJwcti\"e. \ Yc fOUlld t hat. despite t he fact thnt t hese C'utllltrjes expcriell('cd 

\"(":1'.\0 high rates n[ physici1! capital i1CClllllu!atioll. tIl(' distingllishing [eature o[ t!lC'ir rcccnt 

dCy(:-!O].llllCllt eX!Wri('lln: ,yas t hcir cxtraordillélry producti,"j ty grc)\\"th performance. Thc illl-

"In Lu:\. ilnd il,\'lin Iloit!! th" ,'xn')lliulJ uI' SilJgi11hm'0 b' oht<till,c Liglwl' grmnh r:ll!'~o il~ lhe gru\'th 
c1CUll1ljl()"itiOlb frolll \\°ltich hi" TfP rl'.~lllTS wcrc (1)Tained did !lOT illcllldc hllrnall ('apiTa!. TLi" alld hi" 
]il.Jgcr sarnplc ilCt'lJ\lIiT fll!, the diffcrclIc(':" hnwcf'll bi~ l<1l1killg anti U111',,0 

ol'')e,' Llalll (2lJU1) fuI' a [('('C'IlT "Ul'n:" (lf TLi-- Iit,'rdTm,'o 
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portallt pOillt is t hat, en~ll thOllgh the TFP g1'Owt h rates of t he East Asian mirade~'i were 

not part icularly high in absolutc values, they \\"C~1'C unusually high in comparison to lhe TFP 

growth rates experiellcpd by the rest of the world durillg the sallle period (1966-1990). 

Evcn though wc fOCllS(~d 011 tl1C' four East Asian Tigcrs for t hc sake of comparahilitv 

\\'ith YOllllg (1994, 1995), uur results can be extellded to other fast grcl\vers. Specifically, 

a COlllrrlOIl feature of "'mirades" and fast-growillg COlllltries is above average TFP growth, 

at the sallle tillle that producti\'ity dpcrcased in most of the "disasters" anti slow-growillg 

ecollolllies. \\'11en put ill world perspectin~. gn)\\,th miraclcs (disasters) are TFP growth 

llliracles (disaste1's). This hdps reco!lcile t he world g1'owt h experiencc in t he last decades 

wi t fi tlw rccellt e\'idellc!: th<1 t TFP aCCoullts for the bulk of OlltpUt per worker dispersioll 

alllong couIltrit~s, a.s fOUlH 1 by !\]pnow awl Rodriguez-Clare (1997) and Prescott (1998). 

alllollg lllally. 
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6 Appendix 

A List of Countries by Growth Groups 

East Asian l\'1iracles: Tai\\'all, HOllg I\:Ollg, 1\:0]'('1L SillgapoJ'P. 

l\Jiracles: Bo!s\\·mw .• Tai\\'éln. Korca. Singaporc. HOI1g KUllg. Thailand, Indollcsia. 

Japan, C'yprns. 

Fast Growth: Barbados, Irdallcl, PortugaL PakisLlll. Iraly. :-'lalaysia. FinlamL Austria. 

India, Spaiu, Creec('. Syria, Turkc:\'. DraziL Paragua\'. 

l\Jeeliulll Growth: Ecuador, IsraeL Tunísia. Frallc('. Lf~sotho, Bclgiul1l, :\Llllritills. 

CulOlllhia. :\"Olway. Zilllbab\\'p. DOllliuican Hqmblic, CIlÍtE'd KillgdOlll. Cpnllau\'. Fiji. :\"pt!ter­

lands, S('pal. CSA, G1latel1lala, Pnnamil, lccland. S\H'dC'll . .Jordilll. A1lstraIÍa. :'-lah.\\·i, South 

AfricCl, Philippiuf's. Callada, Delllllark, KClIya, Baugladesh. Crnguay. 

Slow Growth: S\\·itzerlano., Trinidad &. Tnbago. :\lexÍco. ('a 111eroon, Honduras, Chile. 

Costa Rica, l;gCllHla. Tallzallia. Papua :\"P\\' Cuillpa, Togo. lrall. ChanCl. ArgemillCl . .Jmllail'a, 

SC\\' Zcali1l1cL Doli\ia. El Sah'adoL Sf~negal. 
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Disasters: Zambia, Celltral AfricClll Republic, Pel'll, Guyalla, ~Iozallll>ique, :'\igeL Vellezuela, 

:'\icaragua, Congo, 

B Building the Groups 

The procedurc to divide the ~:3 coun(ries III 5 grollps can be desnibcel as fo11o\\"s, First, 

we dividcd by 7 the inteITal betwccn thc lowcst and thc highcst élvcragc CIllIlual growth 

rate of output pcr \Yorkcr bctween 1966 and 1990, obtaining a \'al11e of l..sn{,. The êwer­

age growth rate (lf Ollt pllt per worker throughout this pc1'iod WélS l. 7:VX, (this is the exact 

a\'cragc grcnYlh rale. which is slightly rliffcr('nt from thC' êwerage logarithmic growth rate of 

l.G8'/; used in the gro\\·th ckeoIllpositions). Then 'W: obtailled t11c limits of thc central int('r­

\';:ü: 2.')2%~ 1. 7;Y;{:+(l..s7~'{/2) anel O.94/X~ l. 7;3(/('-(1.57~'{/2). 1'he reslllting in(cn'aL [O.94(k 

2.52%], gi,'cs th(' ·'.\Icdium Grm\,th" group. \Ye obtained th(' succcssh'c int('rvals by adding 

allCl sllbtractillg lSI%, for examp]p, -O.():Y;:~=(UH%-1.')7(/( anel ,1.09(?(=2.')2(X+1.57(~'(. Ih 

adding 1.57(X to 4.09S{, \H' obtaill 5.(jG~i;. The int(~lTal [S.GGS(oc) mlUld colwspond tu a 

categor.\-' of "Super .\Iirades," illclndillg Oll!.\-' fonr cOlllltries (Bot S\\'illla , Taiwan. Korea awl 

Singapore). \Y(' induded thesc four coulltrics in th(' group of ·'~Iiradcs.'· Allêl]ogously. if 

we snbtract l.G7'Yé frolll -O.G:3%. ,ye O!Jt"ill -2.21 %. The inten',,] (-x. -:2.:21 c;r \Y(nlld co1'­

rcspoud to "Super Disastcrs," indudillg t,yO countrics, :'\icaragua allel COllgo. \\'hich \w'rc 

illcorporatcd tu the ·'Disa"ters." This proCCdllfC' leads to t he group eli"ision pn>sPlltpd iu th(' 

tC'xt. 
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