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　　　This　paper　in杜。duces　the　procedures　of　constructing廿1e　first　version　of　China　Industriaユ

Productivity　Database（CIP　Round1．O），a　first　of　its　kind　that　covers　output　a皿d　empIoyment

indicatoエs　of33industries　for　the　period1987－2008．At　this　stage　the　CIP　Project　does　not　attempt　to

chauenge　the　officiaユ。utput　estimates　for　the　aggregate　a皿d　major　sectora11eve1s．However，

outstanding　methodo1o幽al　a皿d　data　issues　are　discussed　which　has　important　imp1ications　for

adjusting　officiaユestimates　at　the　aggエegate　leveI　at　Iater　stages．The　paper　a1so　conducts　a　quaIity

check　aiming　to　invite　constructive　comments㎜d　sdggestions．Amlytical　measures　using　the　data

show　that　the　Chinese　ecommy　achieved　near1y　a　fourfo1d　growth　in　labor　productivity　over　this

period，averaging6．6％per　a］］num．Whi1e　the“post㎜d　te1ecommunication”service　a皿ポ．tra皿s－

portation　equipment　m㎜ufacturing”industries　experienced　super－fast　Iabor　productivity　grow｛

（16．3％and15．1％），the“mining’’a皿d“petro1eum　refinery”industries　experiencing　the　sIowest　or　even

negative　Iabor　productivity　growth（1．6％臼皿d－1．9％）．Chim　benefited　from3positive“1abor

reaI1ocation　effect”a1ongside　the　reforms　in　the　early1990s．But　the　e廿ect　tumed　negative　fo11owing

the　Asi㎜fina皿。ial　crisis　in1997－98and　its　def1ationary㎡termath，before　it　became　posiせve　agオn

after　Chha’s　WTO　entryin2001．A　qualitycheck　suggeststhat　after　contro11ingfor　theper　capitareaユ

PPP　GDP呂皿d1abor　participation　rate，China’s1abor　productivity　per　hour　apPears　to　be　ll　percent

higher　thε皿that　ofJapan．Given　thatJapa皿’s　Iaborproductivity　was20to28percent　higher　th1狐that　of

T出wミm　a皿d　South　Korea，which　is　pIausib1e，it　is　reasonab1e　to　arg口e　that　China’s　official　GDP

estimates　may　h互ve　to　some　extent　ex3ggerated　itsエea1GDP．
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　　　　　　　　　　　　　　1．　IntrOduCtiOn

China’s　rapid　economic　growth　and　integration

with　the　wor1d　economy　in　the　past　three

decades，especially　since　its　industrial　reform　in

the　midユ980s，have　had　a　profound　and　g1obaI

imPact　on　　resource　a11ocation，　techno1ogy

tra」r1sfer，efficiency　and　productivity　perform－

ance，　and　hence　changes　of　factor　costs．

ObviousIy，any　sensibIe　study　of　the　China

phenomena－ 窒?曹浮奄窒?刀@a　set　of　carefuny　con－

structed　industry－1eve1input　and　output　indica－

tors　that　satisfy　the　standard　of　a　production

function　framework　and　a　consistent　coverage

and　c1assification　that　ensure　an　accounting

coherence　between　industries．and　their　aggre－

gates　at　various1eve1s　u1ti土nate1y　confined　to　or

contro11ed　by　the　nationa1accounts．Howeve士，

1ack　of　such　data　has　been　a　main　obstacIe　to　a

better　understanding　of　the　Chinese　economy．

　　　　The　China　Industria1Productivity（CIP）

Database　Project　aims　to　fi11the　gap．It　is

undoubtedIy　a　very　cha11enging　task　not　on1y

because　there　are　serious　inconsistencies　and

structura1breaks　in　the　avai1ab1e　officia1data

but　a1so　because　there　are1ot　of　missing　data

for　the　key　indicators　required．It　is　not　that　we

have　to　re1y　on1imited　information　to　make

assumptions　to　soIve　these　data　prob1ems　but

the　assumption　making　has　to　consider　that　we

are　facing　a　massive　and　very　comp1icated

economy　that　is　high1y　diversified　in　resource

endowments　and　the1eve1of　deve1opment　and

high1y　unequa1in　income　distribution　among

popu1ation　and　across　regions．Government

interventions，　institutional　deficiencies　and

vested　interest　groups　have　not　on1y　a二ffected

the　operation　of　the　economy　but　a1so　inf1u－

enced　the　generation　of　the　economic　data．

　　　　To　make　the　Chinese　data　comparab1e　in

internationa1comparison　programs．the　CIP
project　is　in　princip1e　designed　in　hne　with　the

princip1es　used　in　the　European　Union　KLEMS

and　wor1d　KLEMS（st㎜d1ng　for　capIta1，1abor，

energy，materia1s　and　services，respectiveIy）

projects　in　constructing　input，　output　and

productivity　accounts，though　compromises
have　to　be　made　in　order　to　bypass　some

difficu1t　data　prob王ems．

　　　　It　shou1d　a1so　be　noted　that　the　CIP　Project
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is　based　on　a　series　of　ear1ier　data　work　by　me

and　my　associates　to　construct　historica1input

and　output　data　for　Chinese　ma」r1ufacturing，

mining　and　uti1ity　industries，as　we11as　for　the

aggregate　economy．These　studies　cover39

two－d域t1eve1mining，mamfac士uring　㎜d
uti1ity　industries，but　with　some　indicators　on1y

avai1ab1e　for　a　broader　classification　of　24

industries，They　aim　to　make　the　industry　data

conceptua11y　consistent　and　reconcjユabユe　with

the　nationa1industria1tota1s（see　Wu，2002a，

2007．2008．2011b　and2012a；Wu　and　Yue，
2010）．On　the　other　hand，my　work　on　the

aggregate　economy　aims　to　fix　prob1ems　in　the

nationa1“contro1tota1s”and　make　them　consis－

tent　over　time（Maddison　and　Wu，2008；Wu

2011a）．The　basic　data　work　idea　of　the　CIP

Project　is　to　construct　the　same　variab1es　for

the　non－industriaユsectors　with　my－w6rk　on

mining，manufacturing　and　uti1ity　industries　to

define　the　boundary　of　the　industria1economy

and　my　work　on　the　nationaユ“contro工tot釦s’’t0

define　the　boundary　of　the　totaユeconomy．This

a1so　provides　a　good　oPPortunity　to　revisit　my

previous　studies　on　the　industria1sector　by

checking　the　coherence　between　the　industria工

sector　and　non－industria1sectors　a］ユd　between

sectors　and　nationa1“contro1tota1s”．

　　　　At　this　stage　of　the　CIP　Project，the

expa皿sion　of　my　database　from　the　industria1

sector　to　the　non－industria1sectors　can　on1y

concentrate　on　the　measurement　of　output

inc！uding　both　gross　output　and　va1ue　added，

hence　imb1ying　the　measurement　of　intermedi－

ate　inputs，a皿d　the　measurement　of1abor

emp1oyment　inc1uding　both　numbers　emp1oyed

and　hours　worked．

　　　　The　next　section　of中e　paper　describes　the

coverage　and　classification　ofthe　CIP　Database

Round　！．0（hereafter　CIP　1．O）．　Section　3

introduces　the　basic　methodo1ogica1framework

for　the　construction　of　productivity　accounts，

which　defines　the　concept　ofgross　output，va1ue

added，intermediate　input，and　quantity　of

emp1oyment（numbers　and　hours）constructed

in　the　CIP1．0．Sections4and5describe　the　data

construction　procedures　for　output　and　emp1oy－

ment　indicators，respective1y，and　discuss
outstanding　issues　or　unsoユved　prob1ems，Next，

based　on　the　constructed　data，Section6first

presents　the　growth　and　structuraユ。ha皿ges　of

China’s　industrial　output　and　emp1oyment，and

it　then　decomposes　China’s1abor　productivity

performance　into　the　contribution　of　individua1

industries　and　the　王abor　rea11ocation　effect

across　industries．Section7is　designed　to　check

the　qua1ity　of　the　CIP　data　by　conducting　an

jnternatjonaユ　comparison．Finaユエy，Section　8

conc1udes　the　study　with　research　priorities　for

the　next　stage　of　the　CIP　Project．

　　　　　　2．Coverage　and　C1assification

Coσθm9θ

The　CIP　Database　Round1．0covers　the　entire

Chinese　economy　that　is　defined　by　the　Chinese

System　of　NationaユAccounts（CSNA）for　the

period1987－2008with　industries　c1assified　by

the　Chinese　Standard　of　Industria1C1assifica－

tion（CSIC）．It　shou1d　be　noted　that　this　period

began　with　China’s　first　SNA－type　Input－

Output　Tab1e（CIOT）for1987and　pub1ished
five　fu11CIOTs　with　a　five－year　interva1．

Conceptua11y，at　any1eve1of　industry　break－

down，the　output　accounts，inc1uding　intermedi－

ate　inputs　md　va1ue　added，are　matched　with

the　emp1oyment　accounts　in　China．

　　　　In　the　CIP　Project，to　ensure　a　consistent

coverage　we　revisit　the　coverage　probiem　of

the　industria1　sector　that　is　intensive1y　dis－

cussed　in　my　earlier　studies．In　the　officia1

statistics，there　are　a1ways　inconsistencies

between　industry　statistics，Iabor　statistics　and

the　nationa1accounts．Whi1e　the1abor　statistics

and　the　nationa1accounts　give　estimates　for　the

totaユ　economy　and　its　broad　sectors，　the

industria1statistics　main1y　focuses　on　enterpris－

es　by　certain　criteria　that　can　be　regu！ar1y

monitored　through　a　reporting　system．Howev－

er，its　coverage　has　been　changed　severa1times

without　a　c1ear　and　transparent　exp1anation．

　　　　For　most　of　the　p1a皿nエng　period，the

avai1ab1e　industry　data　could　on1y　cover　the

state－owned　enterprises（SOEs）．In！980，this

coverage　was　enlarged　to　inc1ude　a11　the

enterprises　that　were　c1assified　as　independent

accounting　units　at　or　above　the　rura1township

administrative1evel　regard1ess　their　ownership

types．In1998，an　own・ership　and　designated－

size　hybrid　approach　was　introduced　to　re－

define　the　coverage，which　inc1uded　a11SOEs

p1us　non－SOEs　with　anεmount　of　tota1annua1

sa1es　of　five　mi11ion　yuan　or　more．1〕Unfortu－

nate1y，the　industria1data　using　these　different

criteria　over　time　camot　be　coherent1y　or
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Iogica11y　reconci1ed．It　is　worse　that　from2005

0nwards　the　sum　of　the　va工ue　added　by　the

enterprises　covered（i．e．SOEs　a皿d　those　at／

above　the“designated　size”）became　increas－

ing1y　greater　thaエ1the　industria1GDP　reported

in　the　nationaユaccounts（Wu，2011a）．2〕

　　　　To　maintain　the　consistency　at　industry

1eve1and　to　ensure　the　output　sum　ofindustries

reconci1abIe　with　the　nationa1tota1s，the　CIP

introduces　a“formaユsector”concept　to　ensure　a

conceptua11y－consistent　coverage　of　the　indus－

tria1enterprises　within　the　reporting　system

over　time．The　idea　is　that　the“formaユsector”

embraces　a1ユ　industria1　enterprises　that　are

1ega11y　registered乞s　business　entities　with　an

indePendent　accounting　status，regard1ess　their

ownership　type，administrative1eve1or　size．

Output　or　empユ。yment　that　fa皿s　between　the

“forma1sector加and　the“contro1tota1”at　the

Same　induStry　IeVeI　iS　defined　aS　OutPut

produced　or　workers　hired　by　the“informa1

sector”．This　ensures　a　consistent　treatment　t0

data　of　various　sources　and　standards　and　the

princip王es　in　making　assumptions　to　deaユwith－

inconsistency　prob1ems．

　　　　After　the　tota1industria1economy　is

def王ned，the　difference　in　any　input　Or　OutPut

measure　between　the　two1eve1s　of“controユ

tota1s’’of　the　economy，i．e．the“nationa1tota1”

and　the“industrial　tot鉦”，is！ogicauy　the“nQn－

industriaI　tota1”that　inc1udes　agriculture，con－

struction　and　a1I　services．Construction　and

most　of　services　have　simi1ar　coverage　Prob－

1ems　as　observed　in　industry　but　they　are　more

difficu1t　because　of1ess　survey　or　census　data

avai1ab1e　for　these　sectors　than　for　the　industri－

aユsector．The　CIP　Project　tackIes　the　prob1ems

by　a　similar　approach　as　used　in　my　work　for

the　industria1sector．After　the　coverage　of　a11・

services　is　defined，the　rest　is　be1onged　to

agricu1ture．One　may　reasonabIy　argue　that　at

this　stage　of　economic　deve1oPment　in　China

there　must　be　a　f出r1y　fuzzyユine　between　the

agricu1tura1sector　and　the　rest　ofthe　economy，

especia11y　the　informaI　sector　of　the　economy．

This　means　that　there　must　be　a1arge　number

of　seasona！，temporary，part－time㎜d　mu1ti－job

workers　who　shift　back　and　forth　between

agricu1ture　and　manufacturing，construction

and　other　services．This　probユem　is　handled　by

using　a　concept　of“effective　hours　worked”as

discussed1ater．
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The　off王。iaユindustry　statistics　are　av射1abユe　at

two－digit1eve！but　based　on　different　standards

of　industria1c1assification　introduced　at　differ－

ent　times，name1y　CSIC／1972，CSIC／！985，

CSIC／1994and　CSIC／2002．To　make　it　consis－

tent　over　time，the　CSIC／2002is　used　as　a

standard　system　to　re－c1assify　the　historicaJ

data　and　to　adjust　the　coverage　at　industry

1eve1．

　　　　The　CIP1．O　industria1c1assification　sta皿d－

ard（Tab1e　A1）is　in　princip1e　in1ine　with　the

cユassifications　of　the　EU／KLEMS，a　research

program　at　the　Groningen　Growth　and　Deveユ。p－

ment　Center，University　of　Groningen（GGDC）．

The　CIP1．0data　are　avai1abユe　for32industries

ofregrouped33EU／KLEMSエndustrユes（Tmm－
er，eCαZ．，2007）．It　shou1d　be　noted　that　in　our

SUTRAS－based　re－construction　of　CIOT　series

（see　beIow）（Temurshoev　and　Timmer，20！0），

we　adopt　a　shght1y　diffeTent　c1assification　from

Tab1e　A！due　the　avai1ab1e　data　in　avaiIab1e

CIOTs．That　is，industry　group50t52is　sp1it

into　industry5ユ（who1esaユe　trade　and　commis－

sion　trade　services，except　motor　vehic1es㎜d

motorcycユes）a皿d52（retai1trad－e　services，

except　motor　vehic1es　and　motorcycユes；rePair

services　of　personaユ　and　household　goods），

uti1izing　the　information　taken　from　the　China

Economic　Census2004．Industry67（services
auxi1iarytofinancia1intermediation）is　inc1uded

in65（financia1intermediation　services，except

insur盆nce　and　pension　funding　services）、Indus－

try71（renting　services　of　machinery　and

equipment　without　operator　and　of　person最

and　househo1d　goods；for　1997　on1y）　and　72

（compute土and　re1ated　services）are　inc1uded　in

73（research　and　deve1opment　services）．

3．A　Methodo1ogica1Framework　for　Measur－

　　　ing　Productivity

We　begin　with　the　industry－1evel　production

function　and　show　how　this　auows　us　to

qua皿tify　the　sources　of　output　growth，and　in

particu1ar　the　ro1e　of！abor　input　and　how　it　is

n1eaSured．

　　　　In　principle，we　fo11ow　the　growth　account－

ing　methodo1o鮒deve1oped　by　Da1e　Jorgenson

and　his　associates　as　outIined　in　Jorgenson，

Go1Iop㎝d　Fraumeni（1987）md　more　recent1y

in　Jorgenson，Ho　and　Stiroh（2005）．As　in　other

studiesinthis　fie1d（e．g．O’Mahony　and　Timmer，
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2009），we　a玉so　fo11ow　their　notation　as　c1ose　as

possib1e，Note　that，a1though　at　this　stage　of　the

CIP　data　construction　we　can　on1y　concentrate

on　the　measuring　of　output　and　quantity　of

emP1oyment　at　industry1eve1，it　is　important　to

conduct　our　data　work　in　this　standard

framework　and　fo11ow　its　princip1es　in　data

COnStruCtiOn．

　　　　To　assess　the　contribution　of　various

inputs　to　the　aggregate　economic　growth，we

take　the　growth　accounting　approach，which

has　been　theoretica11y　motivated　by　the　semina1

contribution　of　Jorgenson　and　Gri1iches（1967）

and　pu亡in　a　more　genera1input－output　frame－

work　by　Jorgenson　ecαZ．（1987）．It　is　based　on

the　production　possibi1ity　frontier　where　indus－

try　gross　output　is　a　function　of　capitaユ，1abour，

intermediate　inputs　and　techno1ogy　which　is

indexed　by　time．Each　industry，indexed　byノ，

can　produce　a　set　of　products　and　Purchases　a

number　o士distinct　intermediate　inputs，capita1

and1abour　inputs　to　Produce　its　output．The

production　function　is　given　by

　　　　　　　　　　　巧＝カ・（Kj，工j，Xゴ，ア）　　　　（1）

whereγis　output，K　is　an　index　of　capita1

service　nows，工is　a皿index　of　labour　service

f1ows　a皿d　X　is　an　index　ofintermediate　inputs，3）

either　purchased　from　domestic　industries　or

imported．

　　　　Under　the　assumptions　of　competitive

factor　markets，fu！1input　uti1ization　and　con－

stant　returns　to　sca1e，the　growth　of　output　can

be　expressed　as　the　cost－share　weighted

growth　of　inputs　and　techno1ogica1change
（λγ），using　the　tra皿s1og　functiona1form　that　is

common　in　such　ana1yses：

　　△1nγ｝＝啄△工n　K鬼十房△！n　Z〃十厨△1n　Xカ

　　　　　　　　　　十△1n〃

　　　　　　　　　　　　　　冴Kガ．一工　p沁
　　　where蹄＝　　　　，レπ＝　　　　，　　（2）
　　　　　　　　　　　　　　冴巧・三　　P狐吐

　　　　　　　　　＿x＿冴X苑
　　　　　　　　　レ。一　　and蹄十影十路＝1
　　　　　　　　　　　　　　p労η

　　　　Each　e1ement　on　the　right－hand　side　of（2）

indjcates　the　proportion　of　output　growth

accounted　for　by　growth　in　intermediate　inputs，

capitaユservices，1abour　services　and　technica1

change　as　measured　by　the　change　ofλ「or

totaユfactor　productivity（TFP），respectiveユy．It

is　common　to　define　aggregate　input，say1abour

re1ated　to　our　case，as　a　T6rnqvist　quantity

index　of　individua11abour　types　as　fo11ows

　　　　　　　　　△！nム〃＝Σ’π君〃△1n払，〃　　　（3）

where△1n∬免，ガjndicates　the　growtb　of　hours

worked　by1abour　type乃and　weightsπ君ガare

given　by　the　period　average　shares　of　each　type

んin　the　va1ue　of1abour　compensatio叫。ontro11ed

by亡he1abor王ncome　accounts　as　in　the王nput－

output　tab1e，This　is　simi1ar　for　K（△1nK市＝

Σ皿π議△1nK昆，j＾）andX（△1nX允＝Σ工m差〃△1nX皿，〃）．

As　we　assume　that　margina1revenues　are
equaI　to　margina1costs，thとweighting　Proce－

dure　ensures　that　inputs　which　have　a　higher

price　a1so　have　a1arger　in且uence　in　the　input

index．So　for　examp1e　a　doub1ing　of　hours

worked　by　a　high－ski11ed　worker　gets　a　bigger

weight　than　a　doub1ing　of　hours　worked　by　a

1ow－ski11ed　worker．

　　　　However，at　this　stage　of　the　CIP　Project，

for　inputs　we　can　on！y　measure　the　quantity　of

emp1oyment　in　numbers　emp1oyed（N）and
hours　worked（H），not　yet　cost－weighted　for

the　non－industria1sectors．4〕

4，Measuring　Gross　Output　and　Va1ue　Aωed

A1though　China　in　princip1e　switched　to　the

System　of　Na七〇naユAccounts（SNA）inユ992
and　has　since　continuous1y　improved　its　nation－

aユ　accounts　through　surveys　and　censuses，

some　of　the　concepts　and　practices　used．by

China’s　Nationa1Bureau　ofStatistics（NBS）are

in　SOme　areaS　and　tO　SOme　eXtent　Sti1I　in且u－

enced　by　the　o1d　Materia1Product　System
（MPS）（for　detai1s　see　Xu，1999and2009）、The

officia1estimates　of　gross　domestic　product　or

va1ue　added　have　been　criticized　in　the

！iterature　for　upward　bias　in　growth　rate　and

downward　bias　in　1eve1（Maddison，1998；
Keide1．1992）．5〕In　the　current　CIP　Project，

un1ike　the　workinWu（2011aand2011b）andin
Maddison　and　Wu（2008），we　do　not　intend　to

provide　a1ternative　estimates　to　the　NBS

estimates　before　we　comp1ete　the　measures　of

a11　input　and　output　indicators　based　the

“cIeaned”officia1data．To　make　it　c1earer　before

proceeding　ahead，our　data　work　procedures

described　here　focus　on1y　on　identifyi早g　major

inconsistencies　in　the－officia1data，fi1Hng　gaps，

and　making　adjustment　to　inconsistencies　and

；tructura1breaks　according1y．The　procedures

inevitab1y　change“distributions”among　indus－

tries　and　sectors，but　they　in　princip1e　do　not

cha！1enge　the“controI　tota1s’’at　various1eve1s．
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However，we　wi11check　whether　tヒe　officia1

contro1totaユs，especia11y　the　officiaユaggregate

GDP　（GVA），is　re！iable　in　an　internationa1

comparison　at　the　end　of　the　paper．

0γ0αmd0㎜伽ハわm加αJ　Term8
The　indicators　of　GVO　and　GVA　in　the　CIP1．O

database　are　constructed　based　on　the　fonow－

ing　OffiCia1SOurCeS1

　　1）China’s　annua1nationa1accounts　that　give

　　　　the“contro1tota1s”in　va1ue　added　for　the

　　　　a99regate　economy　and　its　broad　sectors，

　　　　avai1able　in　amuaI　vo1ume　of　C〃m

　　　　∫倣眺此αZ乃〃ろ。o后，pub1ished　by　NBS．

　　2）Chiria’s　Input．Output　Tabユes　（CIOTs），

　　　　pub1ished　every　five　years　since　1987by

　　　　DNEA　of　NBS，which　give　the“contro1

　　　　tota1s”　in　both　gross　outPut　ar1d　va1ue

　　　　added，though　they　are　not　aユways　com－

　　　　p1ete1y　reconci1ab1e　with　the　nationaI

　　　　aCCOuntS．

　　3）The　industria1statistics　for2－digit1eve1

　　　　industriaユ　enterprises　at　or　above　the

　　　　“designated　size”（see　the　discussion　of

　　　　“coverage”），avai1abユe　in　annuaI　voIume　of

　　　　C〃m∫n励∫〃α旭。onomツ∫広α挑加α川eα7一

　　　　ろ。o尾，pub1ished　by　DITS　of　NBS，

　　4）Since　the　nationaI　accounts　are　often

　　　　adjusted　fonowing　censuses，especiauy，the

　　　　ユ992　τe7καη∫召。foプCen∫m∫，the1985and

　　　　19951ndustria1Censuses，and　the2004and

　　　　2008NationaI　Economic　Censuses，we　a1so

　　　　go　through　these　censuses　to　compare　the

　　　　resu1ts　of　post－census　adjustment　with

　　　　those　published　before　the　census　for

　　　　checking　and　understanding　variOus　revi－

　　　　SiOnS．

　　　　Although　the　CIP　Project　does　not　attempt

to　cha11enge　the　given“contro／totals”，it　makes

the　various　sources　o」三nationa工tota1s　contro11ed

by　the」（adjusted）nationa1accounts，To　achieve

this，we　first　focus　on　adjusting　inconsistencies

in　industria1classification　over　time　and　be－

tween　nationa1accounts，av射1ab1e　on1y　with

broad　sector　breakdowns，and　industrial　statis－

tics　and　input－output　tabIes　that　are　avai1ab1e

with　higher　digit－1evelbreakdowns．Besides，the

annua1industriaユstatistics　can　aユso　compensate

for　the　infrequent　input－output　tab1es．We　re1y

on　different　工eve1s　of　industry　details　and

frequencies　that　are　avai1ab1e　in　pub1ished

officia1sources　to　derive　intra－industry　group

structures．We　then　use　such　group　structures
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to　break　down　or　sum　up　av釧ab1e　industry

Ieve1data　to　achieve　a　consistent　cIassification

that　conforms　to　the　CS工C／2002．Based　on　the

SO－reCOnStruCted　natiOna1　and　induStry　1eVel

contro1tota1s，and　the　five　fu11－sca1e　CIOTs，we

use　the　EU／KLEMS　SUTRAS　（Supp1y－Use

Table　RAS）program（see　Temurshoev　and
Timmer，2010）to　generate　a　time　series　of

COITs　that肛e　consistent　with　the　reconstruct－

ed　nationa1accounts（see　Appendix　of　Wu，

20ユ2b）．The　procedures　for　different　sectors

are　described　be1ow．

The　IndustriaI　Sector6）

1）The　va1ue　added　of　the“formaI　sector”at

　　industry1eve1is　defined　by　the　sum　of　a11

　　independent　accounting　units　with“1ega1

　　Person’’statues　regard1ess　their　ownership

　　type，administrative　Ieve1and　size．Since

　　there　is　no　information　provided　in　the

　　nationa1　accOunts　Or　input－output　tab1e苧

　　that　can　be　used　to　define　the　quantitative

　　re1ationship　between　the“forma1sector”

　　and　the“nationa1tota1’’over　time，industry

　　data　from　aforementioned　industria1cen－

　　suses　（！985　and　！995）and　economic

　　censuses　（2004　and－2008）　are　used　t0

　　define　such　a　reIationship　for　aユエ　the

　　benchmark　years，that　Provide　anchors　for

　　the　hypothetica1re1ationship　over　time．

2）Following　our　ear！ier　discussion　of　the

　　coverage，enterprises　within　the“forma1

　　sector”impIicit1y　fa1工in　two　categories：one

　　that　covers　enterprises　in　the　regu1ar

　　reporting㎝d　monitoring　system，which

　　covers　enterprises　at／above　the“designat－

　　ed　size”since1998（see　discussion　beIow），

　　and　the　other　that　inc1udes　those　outside

　　the　system．However，the丘rst　category

　　has　shown　an　unreasonab1e　increasing1y

　　fast　growth　rate　since　the2000s　such　that

　　its　value　added　became　the　same　as　the

　　nationa1industrial　value　added　in2006．7）

　　Doub1e　counting　at　various1eve1s，data

　　fabrications　and　incomparab1e　samp1es

　　may　exp1ain　the　inogica1resu1t．With1itt1e

　　information，we　have　to　re1y　on　ahypotheti－

　　ca1quantitative　reユationship　between　this

　　category　and　the　nationaI　totaユ。ver　the

　　period　of2000－04assuming　its　steady

　　growth　over　the　period2005－08．

3）Within　the　readi1y争vai1ab1e　first　category，

　　systematic　SOE　data　at　industry　Ieve1are
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　　　　used　as　the　“hard　core”　for　the　entire

　　　　period．The　industry1eve1non－SOE　data

　　　　for　enterprises　at／above　the“township

　　　　1eve1”　Prior　to　1998　and　at／above　the

　　　　“designated　size’’since　1998　are　used　to

　　　　define　the　boundary　of　the　first　category　at

　　　　industry　Ieve1．

　　4）The　second　categ0fy　of　the“formaユsector’’

　　　　is　constructed　byユess　systematic　data　for

　　　　enterprises　at　the“vi11age1eve1”（below

　　　　the　rura1township1eve1）prior　t01998and

　　　　beIow　the“designated　size’’since！998．To

　　　　obtain　industry　information，in　addition　to

　　　　the　data　from　China1s1985andユ995

　　　　Industria1Censuses，we　a1so　mホe　use　of

　　　　data　from　other　sources　such　as　rura1

　　　　viuage－1eve1enterprise　data　by　the　Minis－

　　　　try　of　Agricu1ture．

　　5）At　the　end　of　the1ast　procedure，we　are　in

　　　　a　position　to！ogicany　der王ve　the　fndustry

　　　　data　ofthe“informa1sector”by　subtracting

　　　．the　industry　data　of　the“forma1sector’’

　　　　from　the　natiQna王“contro1totaユs”that　are

　　　　based　on　the　input－output　tab1e－adjusted

　　　　natiOnaユaCCOuntS．

　　　　App1icab工e　to　most　ofthe　above　steps，since

before　China　shifted　to　the　System　of　National

Accounts　（SNA）　in　1992，there　were　no
statistics　on　va1ue　added　but　net　vaユue　of　output

or　by　the　definition　qf　the　Materia1Product

System（MPS），net　materia1product（NMP）
（see　Wu，2000），we　have　to　adjust　NMP　to　the

concept　of　gross　va1ue　added　by　adding　back　an

estimated　capita1consumption　component．

The　Agricu1tura1Sector
A1though　the　officia1statistics　for　the　agricu1－

tura1sector　are　not　prob1em－free，the　current

stage　of　the　CIP　Project　in　princip1e　adopts　the

officia1farm　output　estimates　as　they　are．This

fo11ows　Maddison’s　pioneer　work　that　examined

farm　produces　at　a　high1eve1of　detai1s　for　the

best　se1ected　benchmarks　supported　by　his

production－side　purchasing　Power　parity（PPP）

estimates　with　the　US　counterparts　as　a

reference．He　conc1uded　that　the　officia1esti－

mates1arge1y　renected　the　fundamenta1vo1ume

movement　and　hence　acceptab1e　with　some

minor　adjustment（Maddison，1998and2007）．

　　　　However，Maddison　did　not　consider　that

at　this　stage　of　economic　deve／opment　there

can　on1y　be　a　fu乞zy1ine　between　the　agricu1tur－

a1sector　and　the　informa1sector　in　non一

agricu1tura1activities．That　is，there　is　a　grey

area　that　enc1oses　a　large　number　of　seasona1，

temporary，Part－time　a」r1d　mu1ti－emp1oyment

workers　shifting　back　and　forth　between

farming　and　informa1manufacturing，construc－

tion　a工1d　services　（see　discussion　be1ow　on

emp1oyment　data）．Whi1e　it　may　notbe　easy　to

measure　the　working　hours　used　by虹m
workers　engaged　in　both　agricu1tura1a皿d　non－

agricu1tura1activities，it　may　be　even　more

difficu1t　to　distinguish　and　estimate　the　output

of　these　activities．This　inevitab1y　affects　the

output　estimates　for　both　agricu王tura1and　non－

agricu工turaユsectors．However，due　to1ack　of

necessary　information　for　a　further　investiga－

tion　and　adjustment　to　the　officiaI　estimates　we

assume　that　the　construction　of　the　nationa1

accounts　has　a1ready　taken　this　prob1em　into

aCCOunt．

Cons亡ruction＆nd　Services

Having　covered　the　output　of　the　industria1and

agricu1tura1sectors，the　rest　is　1ogica11y　be－

1onged　to　the　so－ca11ed　tertiary　sector　of　the

economy　that　inc1udes　construction　and　a11

services．First　of　aユ1，we　decide　to　adopt　the

officia1output　estimates　for　the　construction

sector　because　a11　fixed　asset　investment

projects　that　are〉a1ued　at　or　more　than　O．5

mi11ion　yuan　are　subject　to　strict　administrative

approva1md　contro1（NBS，2011，p，208）and

u1timate1y　the　nationa1accounts　has　adjusted

for　those　projects　below　the　O．5mi11ion　yua」r1cut－

off1ine．After　this　decision　the　rest　is　given　and

defines　the　boundary　of　a11services．

　　　　Since　we　assume　that　the　nationa1“contro1

tota1s”for　the　service　as　a　who1e　md　its　major

sub－sectors　are　given，any　adjustment　is　made

on1y　for　ensuring　conceptua1and　c1assification

cOnsistency　and　on1y　affects　industry　1eve1

estimates　within　their　given　sub－sectora1“con－

tro1　tota1s”．In　the’CIP　data　construction，

industry－1eve1adjustment　is　made　based　on　the

Chinese　inpht－output　tab1es　that　provide　more

detai1ed　industry　breakdowns　than　the　nationa1

aCCOuntS．

　　　　However，this　is　not　to　say　that　officia1

outPut　statistics　for　services　are　free　of

prob1ems．It　is　wideユy　acknow1edged　that

informa1activities　are　very　common　in　some

services　such　as　tr虹sportation（main1y　road

and　in1md　waterway　tra皿sport　services），retai1

trade，hospita1ity　a工1d　catering　services，as　weI1
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as　domestic　services．Since　the　c6ncept　of

informa1activities　is　not　off王。iaユ1y　accepted，

economic　censuses　cannot　clear1y　distinguish

their　output　and　emp1oyment，One　of　the　main

difficu1ties　here　is　that　a　1arge　number　of

workers　engaged　in　such　activities　do　not　have

fuユ1time　job　for　one　industry　within　one　year．

Wとare　sti11searching　for　more　usefu1informa－

tion　from　other　nationa1surveys　with　a　hope　to

improve　the　CIP　estimates　in　future．

　　　　When　considering　the　prob1em　of　service

output，we　ca血not　bypass　a　debate　initiated　by

Maddison（1998）．Empiricaユstudies　with　estab－

lished　evidence　have　suggested　that　the1abor

productivity　of　the　so－ca11ed　“non－materia1

services”（a　MPS　concept　that　indudes　non－

market　services）9rew　very　s1ow王y　in　general

and　for　some　services　such　as　education，hea1th

care，9overnment　and　persona1and　home
services　it　might　not　grow　at　a11．However，the

／abor　productivity　of　such　services　in　China

grew　at　a　surprisingユy　fast　rate　of6．1percent　a

year　in1978－2008．Maddison　proposed　a“zero

1abor　productivity　growth”hypothesis　for　such

・services　to　gauge　their　rea1growth　in　the

Chinese　economy，which　has　been　criticized　by

Ho1z（2006apd　a1so　see　Maddison2006）．
However，with　cIear　empirica1evidence　I　have

shown　that　there　was　indeed　zero　Iabor－

productivity　growth　in　non－materia1／non－

market　services　intheperiod！952－83（see　Wu，

2011a），which　makes　the　post－reform　super－

fast　growth　of　these　services　doubtfu1．

　　　　In　the　CIP　Project，instead　of　adjusting　the

officia1output　estimates　based　on　strong

assumptions　as　in　Maddison（1998and2007），

Maddison　and　Wu（2008）and　Wu（2011a），we

assume　that　the　implausib1y　fast玉abor　produc－

tivity　growth　in　these　services　is　on1ycaused　by

improper　measure　of　empユ。yment　and　prices．

With　the　officia1output　estimates　given　in　the

nationaI　accounts，we　do　not　expect　to　so1ve　the

prob1em　but　hope　it　wi11shed　some　light　on　the

direction　of　further　adjustment．

Intermediate　Input

Based　on　the　work　at　sector　and　industry1eve1

as　discussed，it　fo11ows　that・in　nomina1terms，

the　intermediate　input　at　industry　IeveI　car1be

simp1y　derived　from　the　estimates　of　vaIue

added　and　gross　output　as　defined　by　the　input－

output　re1ationship　given　by　the　benchm趾k

input－output　tab1es　and　the　time　series　of　the
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nationa1　accounts　that　are　adjusted　by　the

input－output　tabIes．

G70880〃ゆmfαmdγα’me／Mdθdαf2005P〆。e8

To　def1ate　the　gross　output　and　value　added，

the　CIP　Project　re1ies　on　three　sources　of　price

data：

　　1）The　nationa1accounts　from　which　an

　　　　imp1icit　price　denator　for　va1ue　added　by

　　　　broad　sector　which　can　be　derived　from

　　　　the　reported　va1ue　added　in　nomina1terms

　　　　and　the　reported　growth　index　in　reaユ

　　　　termS；

　　2）The　NBS　producer　price　indices（PPIs）for

　　　　2－didt　industries　of　mining，manufactur－

　　　　ing，and　uti1ities　（e．g1NBS，CSr，2010，

　　　　Tabユes9－11and9－12）；and

　　3）Ex－factory　commodity　prices　that　are

　　　　interna11y　avai1ab1e　from　a　joint　re苧earch

　　　　project　between　IER／Hitotsubashi　and

　　　　NBS．

　　　　Sources　（1）　and　（2）　are　used　to　derive

constant2005－yuan　vaユue　added　for　the　indus－

tria1sector．一We　do　not　use　the　imb1icit　va1ue

added　def1ator　obtained　in　the　nationaI　accounts

for　the　industria1sector　not　on1y　because　it

1acks　of　industry　detai1s　but　aIso　because　it

provides　a　s1ower　price　change　over　time

compared　with　that　ofPPI，which　is　in1ine　with

the　discussion　in　the1iterature　that　oHicia1GDP

estimates　may　have　underestimated　price
changes（see　Wu，2000；Woo，1998；Ren，ユ997；

Jeせerson材αZ．，1996）．Besides，for　the　period

prior　t02000s　the　nation最accounts　imp1icit

def1ators　are　sti11strongユy　inf1uenced　by　the

traditional　“comparab1e　price　index”（CPPI）

under　the　MPS8）（Wu，2011b）．

　　　　The　nominaユ。utput　of　aユエthe　sectors　in　the

rest　of．the　economy，inc1uding　agricu1ture，

cOnstructiOn　and　services，are　de且ated　by　their

nationa1accounts　imp1icit　va1ue　added　de且ators．

This　treatment　is　not　ideaユbecause　it　assumes

that　the　same　def1ators　are　app1icab1e　to　both

the　gross　output　and　intermediate　input．The

p1ausibi1ity　of　this　treatment　can　on／y　be

assessed　when　the　CIP　Project　adopts　the

doub1e　de且ation　apProach　in　the尋。counting　for

Chinals　reaI　outPut．

0〃就αm励m9∫88mθ8

There　are　three　major　outstanding　issues　that

are　yet　to　be　tack1ed　in　the　next　round　of　the

CIP　Project．

　　　　The　first　one　is　to　deve1op　a　consistent
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series　of　output　measures　for　the“first　catego－

ry”of　the“forma1sector”in　industry　that

covers　enterprises　in　the　regu1ar　reporting　and

monitoring　system．The　main　prob1em　here　is

that　the　enterprises　that　are　covered　by　the

rePorting　system　have　become　increasing1y

incomparab！e　over　time．Apparent1y，enterprise

1evel　data　are　required　to　first　identify　compara－

b1e　firms　in　the　system　and　then　make　growth

estimation　based　data　from　these　firms．Esti－

mates　for　nationa1industria1gross　output　and

va1ue　added　shou1d　a1so　be　checked　with　proper

weights　of　these　fir血s　at　industry1eve1in　the

induStria1SeCtOr．

　　　　The　next　issue　is　the　unusua11y　fast　growth

of　the1abor　productivity　of　the　so－ca11ed“non－

materia1　（inc1uding　non－market）　services’’．

A1though　we　cannot　ru1e　out　any　possibi1ity　of

data　fricati6n　in　this　case，the　very　fast1abor

productivity　growth　cou！d　have　been　caused

m射n1y　by　two　factors＝the　underestimation　of

numbers　emp1oyed　and　the　underestimation　of

price　cha血9es　in　these　services．The　first

concern　shou1d　be　taken　into　account　in　the

measurement　of　emp1oyment（see　the　next

section）　and　the　second　concern　shou1d　be

taken　into　account　in　the　future　data　work　on

prices　when　more　information　is　avai1ab1e．

　　　　Theユast　outstanding　issue　is　output　price．

Given　the　imperfection　of　the　officia1statistics

on　nominaI　outputs　and　their　prices，hence

unknown　direction　of　the　under！ying　biases，one

may　have　a　good　reason　to　stick　to　the　use　of

the　sing1e　denation　approach　to　nomina1output，

but　it　is　not　justifiab1e　for　using　the　va1ue　added

def1ators　for　agricu1ture，construction　and　a11

services．In　fact，the　va1ue　added　denatOrs

become　even　more　dubious　when　they　are

imp1icit1y　derived　from　the　nationa1accounts．A

new　effort　that　is　deemed　necessary　is　to

construct　PPI　for　each　service　using　avai1ab1e

price　information　in　pub1ished　price　surveys．

Furthermore，there　is　a1so　a　need　for　construct－

ing　a“Price　reform　parameter”to　take　into

account　the　impact　of　the　p1anning　and　market

tracks　at　industry　1eve1　a1ongside　the　dua1－

track　price　reforms　from　the　mid一ユ980s　to　the

end　of　the1990s．

5．Measuring　Numbers　Emp1oyed盆nd　Hours
　　　Worked

ルmあぴ8児mμ0ヅθd

In　this　section，we　first　introduce　the　m射n

sources　ofthe　empIoyment　data　used　in　the　CIP

data　construction，we　then　high1ight　the　major

prob1ems　fomd　in　the　data，and　fina11y　we

describe　the　procedures　aiming　to　tack1e　the

prob1ems．

Sources　ofthe　Data

The　main　sources　of　the　emp1oyment　data　are

described　as　fo11ows＝

　　1）Industria1statistics　for2－digit1eve1indus－

　　　　tria1enterprises　at／above　the“designated

　　　　size刊i．e．the　first－category　enterprises　of

　　　　the“forma1sector’’that　are　monitored　in

　　　　an　annua1reporting　system，avai1ab1e　in

　　　　regu1ar　issues　of　C危加α∫m∂m∫炉｛αZ五。omo－

　　　　mツS広α桃加αZγ6mろ。o尾，pub1ished　by　DITS

　　　　of　NBS．This　source　provides　a　narrow

　　　　coverage　of　an　industry　but　at　the　highest

　　　　1eve1of　industry　detai1s　and　a1so　avai1ab1e

　　　　by　ownership　type．

　　2）Labor　statistics　for　16　sectors　of　the

　　　　economy，availab1e　in　regu玉ar　issues　of

　　　　Cゐク〃α工αろ0プ∫古αf必れ。αZ　y一色α7ろ。o后，pub1ish－

　　　　ed　by　DPES　of　NBS．This　source　provides

　　　　the　widest　coverage　but　at1ower工eveI　of

　　　　industry　detai1s，a1so　avai1ab1e　by　owner－

　　　　ship　type．Conceptua11y，it　fu11y　covers　the

　　　　“forma1sector”of　the　economy．It　a1so

　　　　pub1ishes　tota1numbers　emp1oyed　for

　　　　three　broad　sectors，primary，secondary

　　　　and　tertiary．

　　3）Economic　census　data　for　industria1and

　　　　service　　activities　　that　　usua11y　　cover

　　　　3／4－digit　1eve1　industries，　avai1ab1e　by

　　　　ownership　type．This　group　inc！udes　the

　　　　ユ985and19951ndustria1Censuses，the1992

　　　　Tertiary　Sector　Census，and　the2004and

　　　　2008Nationa1Economic　Censuses．

　　4）Popu1ation　census　a血d　samp1e　data　on　the

　　　　emp1oyment　status　of　the　entire　poPuIation

　　　　pub1ished　by　the　nationa1census　authori－

　　　　ties，inc1uding　the　1982，］一990　and　2000

　　　　Popu1ation　Censuses　and　the　1987．！995

　　　　a血d20050ne－Hundredth　Popu1ation　Sam－

　　　　p1e　Surveys．However，on1y　the20050ne－

　　　　Hundredth　Popu1ation　Samp1e　Survey

　　　　provides　detai1ed　emp工。yment　data　by

　　　　industry　and　ownership，as　wen　as　data　on

　　　　migrant1abor．

Major　Prob1ems
　　1）Fo11owing　China’s1990Popu1ation　Census，

　　　　there　was　a　huge　structura1break　in　the
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　　　officia11abor　statistics，showing　that　the

　　　tota1number　of　China’s　empIoyment　sud－

　　　den1y　increased　by　17　percent　or　94．2

　　　mi！1ion　in1990．Whi1e　the　subsequent

　　　growth　of　the　tota1employment　has　since

　　　based　on　this　new　1eve1，the　officia1

　　　emp1oyment　estimates　for　major　sectors

　　　have　maintained　their　origina1trajectory，

　　　hence　creating　a　big　and　increasing　dis－

　　　crepancy　between　the　aggregate　number

　　　of　emp1oyment　and　the　sum　of　sectora1

　　　emp1oyments（Maddison　and　Wu，2008；
　　　Wu，20！！a）．

　　2）As　a1ong　tradition　of　the　centraユplanning

　　　system，industria1emp1oyment　statistics

　　　　a1so　counted　emp1oyees　of　an　enterprise，

　　　typica11y　a甲ed中m　or1arge－sized　state

　　　firm，who　provided　auxi1iary　services　in　the

　　　enterprise’s　education　units，medicaI　c1in－

　　　ics，chi1dcare　centers，commercia1outユets，

　　　　and　po1itica1organisations　as1ong　as　they

　　　　did　not　have　independent　accounting

　　　status．Achangetoseparatetheseservice
　　　units　through　commercia1ization　began　in

　　　the　mid－1990s　fo11owing　the　SOE　reform

　　　but　there　has　been　no　consistency　adjust－

　　　　ment　in　the　officiaユstatistics（Wu㎝d　Yue，

　　　　2000）．

　　3）In　the　Chinese　Iabour　statistics　the　quanti－

　　　　ty　of　emp1oyment　has　never　been　meas－

　　　ured　in　its　natura1unit，i．e．hours　worked，

　　　　although　institutional　working　hours　were

　　　　never　the　same　across　industriesunder　the

　　　　centra1pIaming　system（Zhu，1999）．Since

　　　　the　reform，whiIe　there　have　been　severa1

　　　　reductions　王n　the　institutiona1working

　　　　hours，there　have　a1so　been　increases　in

　　　　working　hours　in　practice　in　labor　intensive

　　　　manufacturing　industries　esPecia11y㎡ter

　　　　China’s　WTO　entry．Nevertheless，these

　　　　changes　in　working　hours　have　not　been

　　　　considered　in　the1iterature（e．g．Bosworth

　　　　and　Co1Iins，2008；Hu　and　Kh；m，1997；

　　　　Chow，1993）．

Data　Construction　Procedures
In　the　CIP　Projec土，we　aim　to　construct　China’s

labor　accounts　that　can　exact1y　match　the

nationa1production　accounts．The　f王rst　task　is　to

construct　the　numbers　emp1oyed　at　industry

1eve！，which　involves　the　fonowing　majorsteps：

　　1）Fo11owing　what　described　in　Wu（2011a），

　　　　this　step－carefu1Iy　investigates　the　re1ation一

突

ship　betweenthe　annua1orregu1ar　employ－

ment　statistics，cOnstructed　through　the

StatiStiCal　rePOrting　and　mOnitOring　SyS－

tem，and　the　empユ。yment　data　from　the

popu1ation　census　and　samP1e　survey　for

ユ982（census），1987（！％samp1e　survey）

and！990（census）．It　shows　that　the！990

structura1break　cou1d　have　appeared　in

1982　王f　the　1982　census　resu1ts　of　totaユ

emp1oyment　were　used　for　the　nationa1

tota1without　a1tering　the　annua1empユ。y－

ment　eStimateS．

2）As　Wu（20ユ1a）argued，this　is　main1y　an

　　administrative　error　in　the　statistica1

　　system　that　did　not　take　into　account　the

　　resu1t　of　a　significant　Po1icy　change　in

　　emp1oyment．9）In　this　step，the　adjustment

　　for　the1990structura1break　first　foI1ows　a

　　trend－deviation　approach（Wu，2007）that

　　introduces　a　new　trend　between1970and

　　1990，with　data　for！982and1987as　tw0

　　fixed　mid－points　or“aエ1chors’’，and　then

　　makes　annua1estimates　based　on　both　the

　　new　trend　and　the　deviations　from　the

　　Origina1trend．

3）This　steP　is　to　a11ocate　the　additiona1

　　numbers　of　emp1oyment，as　the　resu1t　of

　　the　above　adjustment，into　the　major

　　sectors　of　the　economy．To　this　end，we

　　certain1y　need　proper　sectoraI　weights．

　　One　important　consideration　here　is　that

　　this　part　of　the　employment　in　China

　　contオns　most　of　migrant　workers　engaged

　　in　1abor　intensive　manufacturing　㎝d

　　services，and　Iaborers　working　for　sma1I

　　fami1y　businesses　or　simpIy　se1f－emp！oyed；

　　many　of　them　are　tempora1，seasona1and

　　multi－job　workers．Based　on　this　considera－

　　tion　and1acking　necessary　information，the

　　additionaユ1aborers　are　a11ocated　to　agricu1－

　　ture，industry，construction　and　services

　　but　　exc1uding　　the　　so－ca11ed　　“non－

　　materia1／non－market　services’’（main1y

　　banking，business　services，government
　　services　etc．）　using　the　existing　sectoraI

　　weights（Wu，2011a）．

4）We　now　need　to　further　a11ocate　the

　　additiona1　1aborers　at　sector　1eveI　to

　　industries．Note　that　at　this　stage　of　the

　　CIP　Project，we　are　on！y　able　to　do　this　for

　　the　industria1sectOr　1a「9e1y　due　to　data

　　constraint．The　additiona11aborers　in　the
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　　　non－industria王sectors　are　a11ocated　accord－

　　　ing　to　intra－sectora玉structure．The　data

　　　work　for　the　industria1sector　in　Wu　and

　　　Yue　（2010）serves　as　the　basis　for　anocat－

　　　ing　the　additiopa1workers　at　industry

　　　1eve1．The　a11ocation　uses　the　weights

　　　　ca1cu1ated　based　oh　the　empユ。yment　struc－

　　　ture　ofindustries　engaging　sma11enterpris－

　　　　es（vi11age－1eveユ。r　be1ow　the“desi即ated

　　　　size”）and　informa1activities．

　　5）The　resu1ts　of　the　ユast　step　1aid　an

　　　　important　foundation　for　the　a11ocation　of

　　　　the　additional　employment　in　the　rest　of

　　　　the　economy．To　this　end，we　first　identify

　　　　and　adjust　for　inconsistencies　by　reconci1－

　　　　ing　a11the　avai1ab1e　information　for　the

　　　　forma1activities　at　industry　1eve1in

　　　　agriculture，construction　and　services．Due

　　　　to　insufficient　information，we　have　difficu1－

　　　　ties　to　c1ear1y　determine　the1ine　between

　　　　the“forma！”and“informaI’’activities　for

　　　　m㎜y　industries，and　we　do　not　have　much

　　　　information　on　ownership　type　that　he1ps　a

　　　　lot　in　the　case　of　the　industriaユsector．For

　　　　this　reason，we　have　some　reservation　on

　　　　the　qua1ity　of　the　resu1ts　for　the　non－

　　　　industria1　sectors，　though　they　do　not

　　　　appear　to　be　high1y　imp1ausib1e　for　the　non－

　　　　industria1sectors　as　a　who1e．

〃b〃8肌硝θd
There　have　been　no　systematic　officia1esti－

mates　ofhours　worked．Pub1ished　data　on　hours

worked　focus　on　week1y　average　hours　worked

of　the　state　industriaI　sector．They　are　based　on

occasiona1surveys　and　processed　in　a　way　that

covers　up　useful　information　at　detailed　indus－

try　and　ownership1eve1s，apparent1y　to　disguise

unfavourab1e　resu1ts，and　hence　requiring　some

methodo1ogica1innovation　to　detect　the“truth”．

It　is　not　certain　if　we　can　eventua11y．work　out

something　that　is　meanin虹u1and　p1ausib1e

based　the1imited　information．Thus，in　the　CIP

1．O　the　mmber－hour　conversion　is　inevitab1y

mechanica1，esPecia11y　for　non－industria1sec－

tOrS．

　　　　The　approach　used　here　in　princip1e

fo11ows　Wu　and　Yue（2010）．It　first　makes　the

institutiona1standard　of　week1y　working　hours

as　the　base1ine　based　on　the　officia1ca1endaエ

and　its　changes　over　time，and　it　then　apP1ies

anecdota1information－based　assumptions　to

adjust　non－base1ine　industries．We　assume　that

the　state　sectors　fo11ow　the　base1ine，which　is

high1y　plausib1e，whereas　non－state　industries，

esPecia11y　ユabor－intensive　and　export－oriented

industries，and　retai1trade　as　we11as　persona1

and　domestic（househo1d）services　are　as－

sumed　to　work　for　much　more　hours　per　week．

0〃姑施m〃mg∫88me8
　　1）To　us，matching　China’s　Iabor　accounts

　　　　with　production　accounts　is　sti11a　big

　　　　unfinished　task．The　most　important　work

　　　　in　the　next　step　is　to　estab1ish　a　set　ofmore

　　　　apProPriate　weights　with　empirica1evi－

　　　　dence　to　a11ocate　the　additiona！1aborers

　　　　that　have　emerged　as　the　huge　discrepa皿一

　　　　cy　between　the　officia1annua1employment

　　　　estimates　and　the　popu1ation　census／

　　　　survey－based　estimates．

　　2）Our　numbers－to－hours　conversion　is　inevi－

　　　　tab1e　arbitrary．Considering　the　rigidity　of

　　　　the1abor　system　before　the　urban㎝d　SOE

　　　　reform，this　problem　main1y批ects　the

　　　　estimates　for　the　period　after　the　mid

　　　　1990s．The　main　task　is　to　se肛。h　for　more

　　　　proper　information　on　hours　worked　that　is

　　　　ab1e　to　match　the　information　on　industry，

　　　　occupation，emp1oyment　status，and　more

　　　　idea11y　income．In　particu1ar，in　the　next

　　　　round　of　the　CIP　Project　we　are　exp1oring

　　　　the　possibi1ity　of　making　use　of　the　survey

　　　　data　from　China　Househo1d　Income　Project

　　　　（CHIP，2002and2007），the20051％Popu－

　　　　1ation　Samp1e　Survey　and　the　Fixed　Obser－

　　　　vation　Points　from　the　Economic　Research

　　　　Center　of　the　Ministry　of　Agricu1ture．

　　3）The　fact　that　at1east1arge－sized　industria1

　　　　SOEs　have　emp1oyed　a1arge　number　of

　　　　auxi1iary　servic6personne1（as　high　as15－

　　　　20　percent　of　the　industry　tota1）　and

　　　　inc1uded　them　in　their　industrial　emp1oy－

　　　　ment　statistics　b1urs　the　true　picture　of

　　　　1abor　input　and　affects　the　industry－1eve工

　　　　productivity　accounting．However，remov－

　　　　ing　such　service　Persome1is　muψeasier

　　　　than　rea11ocating　them　into　proper　service

　　　　industries　they　are　be1onged　to　because

　　　　there　is　no　detai1ed　information　for　break－

　　　　ing　down　their　services．

6．Growth　of　Labor　Productivity，Sectom1
　　　Contribution　and　Labor　Re－a11ocation　Ef－

　　　fect

4盟7θ馴拓α〃∫〃mS卿一工θUθJ工αb07〃O一



52

Tab1e1．

　　　　　　　　　　　　　経　　済　　研　　究

Annu割1Growth　of　V副王ue　Added　Per　Hour　Worked　by　Ind皿stry，1987－2008

　　　　　　　　　（Percent，2005constant　RMB　y岨n）

Code申 InduStry 1987－91　　！992－96　　王997－01　　2002－08　　ユ987－08
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dmcκ〃妙C乃αmge
The　so－constructed　data　for　gross　va1ue　and

vaIue　added，outPut　prices，numbers　emp1oyed

a血d　hours　worked，and　fina1！y1abor　productivi－

tyby　industry　are　provided　in　the　CIP　Database

Round1．O．Please　refer　to　a　set　of　appendix

tabIes　at　the　end　of　a　related　working　paper

（Wu，2012b）for　the　growth　rate　of　these　basic

indicators，p1us　va1ue　added　ratio　and　average

hours　per　person　emp玉。yed　of　the　Chinese

economy　by　industry．

　　　After　such　a　demanding，tedious　and　risk－

taking（as　pitfa11s　everywhere）exercise，aエ1

immediate　question，PerhaPs　a1ong　awaited
one，is　whether　the　estimated　resu1ts　on　Chipa’s

industry－1eve11abor　productivity　perform1mce

make　sense．We　are　here　ready　for　any　critica1

cha11enge．What　presented　be1ow　is　main1y　to

invite　comment㎜d　suggestion　based　on　the

examination　of　the　preIiminary　results．

　　　Wefirstexamine　th色resu1ts　onthe　growth

of1abor　productivity　by　industry　presented　in

Tab1e1．In　this　tab1e　we　report　resu1ts　for　four

different　sub－periods　for　capturing　major　poユicy

regime　shifts　and　business　environment
changes．The　early　industrial　reform　period　is

represented　by　the　period1987－91that　began

with　China’s　doub1e－track　reform－induced　inf1a－

tion　and　ended　with　the　recessiona1㎡termath

of　the　Tiananmen　turmoi1（1989）．The　next

period　began　with　Deng’s　southern　China　trip　in

1992promoting　bo1der　reform　and　ended　with

the　government’s　se1fimposed　austerity．The

foI1owing　period　1997－2001beg≡m　wi亡h　the

Asia皿financia1crisis（1997－98），fo11owed　by

China’sユ。ngest　def1ationary　period　post－reform，

and　ended　up　with　China’s　WTO　membership．

The1ast　period　in　the　CIP1．0is　from2002t0

2008that　covered　China’s　post－WTO　period　up

to　the　co11apse　of　the　Lehman　Brothers　that
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Fig凹m1．L田bor　PmductMty　Gmwth　in　Chim　by　IIldustry

1987－2001versus2001－2008．R副nked　by　tho　V目1ue　of2001－08

　　　　　　　　　　　　　（1987＝100＝2001＝1OO）

productivity　growth　in　the　internationa工experi－

ence．Rather，their　labor　productivity　growth

rate　is　typica11y　very1ow　or　close　to　zero
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triggered　the　g1oba1fin…mcia1and　economic
CriSiS．

　　　　Tab1e1shows　that　the1abor　productivity

of　the　tota1economy　increased　by　near1y　four

fo1ds　by20080r　growing　by6．6percent　per
year．Among　all　sectors．“Post　and　te1ecommu－

nication　service”experienced　the　fastest1abor

productivity　growth，by　about30fo1ds　from　the

initia11eve1in　1987　or　by　16．3　Percent　per

amum．The　second　fastest1abor　productivity

growing　sector　is　the．．manufacture　of　transpor－

tation　equipment’’growing　by24fo1ds　over

19870r　by15．1percent　perき㎜num．However，

that　heaユth　care　（11percent），govemment

service　（9．7　percent）　and　business　services

（11．7percent　p．a．）a1so　fa11in　what　can　be　ca11ed

the　“super　labor－productivity－growth　c1ub’’

raises　a　serious　question　about　potentia1data

prob1em　in　the　measures　of　rea1output　and

emp1oyment．This　is　because．as　discussed．

these　sectors　do　not　show　such　a　high1abor

（Maddison．2006）．This　finding　may　further

support　the　suspicion　（Maddison　and　Wu．

2008）　about　the　reliability　of　the　officia1

estimates　ofthe　service　v創ue　added，prices　and

emp1oyment　for　non－market　services．By　con－

trast．the1abor　productivity　of　mining　mere1y

grew　by1．6percent　per　year　and　the　labor

productivity　of　petro1eum　and　coking　industry

dec1ined　by1．9percent　per　year，1ike1y　suggest＿

ing　inefficiency　of　the　sectors　and　a1so　a

substantia1　resource　constraint　facing　the

eCOnOmy．
　　　　For　the　tota1economy，由e　post－WTO

period（2002－08）saw　the　fastest1abor　produc－

tivity　growth　by9，2percent　per　amum．which

was　fo11owed　by　the　deepening　reform　period

（1992－96）with　an　amuaユ1abor　productivity

growth　of7．8percent．The　period　with　the
Asian　finεmcial　crisis　and〔1enation（1997－2001）

experienced　a　moderate1abor　productivity

growth　by5．7percent　per　annum，whereas
1abor　productivity　mere1y　grew　by1．8percent

per　annum　in　the　ear1y　industria1reform　period

（1987－91）．Besides，cross－industry1abor　pro－

ductivity　perform㎜ces　over　the　four　periods

show　a　c1ear　decline　of1abor　productivity

variation　across　industries　shown　by　a　signifi－

c㎜t　drop　in　the　coefficient　of　variation　from

1，124in1987－91to　O．697in2002－08，su99esting

increased　market　competition1ike1y　due　to

WTO－improved　market　institutions．

As　shown　in　Figure1，the　resu1ts　appear　to　be

more　meaningfu1if　considering　the　institutionaI

and　po工itica1　shocks　in　the　earlier　period

compared　with　the　much　improved　situation

fonowing　the　WTO　entry．Prior　to　the　WTO

entry．the　1abor　productivity　performance

across　industries　changed　drasticauy　between

the　periods．Deng’s　new　reform　period　great1y

stimu1ated　the1abor　productivity　growth　of

1abor－intensive　manufacturing（texti1es，Ieather，

paper　and　rubber　and　plastics），whereas　the

foI1owing　the　Asi…m　financiaユ。risis　meta1s，

machinery　and　chemica1s　substantiauy　im－

proved　their　perform…mce．The　rather　unbal－

anced　changes　of　the　1abor　productivity　per－

formance　across　industries　renect　the　restruc－

turingofthe　economy　main1y　caused　by　reform－

induced　corrections　to　the　Previous　distortions
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which　had　an　important　bearing　on　the
resource　a11ocation　in　the　Chinese　economy．

However，Fi即re　l　seems　to　suggest　that　the

drastic　restructuring　Period　is　over　fo11owing

China’s　WTO　entry．

Comfm’わm肋。m．6ツ〃励〃妃mαJ〃dm8炉冶8αmd

地80〃CθRθα〃㏄α励Om肋α
To　see　how　industries’own1abor　productivity

perform㎝ce　and　rea11ocation　of　resources

between　industries　as　a　resuユt　of　productivity

changes　across　industries　affected　the　aggre－

gate1abor　productivity　changes，we　can　con－

duct　an　ana1ysis　using　a　method　presented　in

Equation4．With　this　method，the　annua！

growth　of1abor　productivity　for　the　tota1

economy　can　be　decomposed　into　two　compo－

nents，a　contribution　from　individual　industries

and　an　overa11ユabor　rea11ocation　effect　across　a1工

the　industries．The　key　point　here　is曲at　if1abor

is　basica1Iy　awarded　by　their　margina1product，

which　shou1d　be“ref1ected”in　the　average1abor

productivity　at　industry1eve1，it　wi11shift　to

industries　where　the　average　Iabor　productivi－

ty　is　higher，its　growth　rate　is　faster　or　both．

Other　things　being　equa1，this　approximate

me身sure　of　the“1abor　reallocation　effect”is

considered　to　be　ab1e　to　boost　the　labor

productivity　of　the　totaユeconomy．

　　△1nψ＝Σ圭亟，’△1nψ，圭

　　　　　　　　　　十（Σ＃σ，三△1n品，r△1nΣ有品，土）（4）

　　　　　　　＝Σ｛σ、’△1nψ，1＋兄

where孤，，△ユnψ，’stands　for　weighted　the1abor

productivity　growth　of　theゴth　industry6t　time

C，亟，’sta皿ds　for　the　nomina王income　weight　of

the　industry，and　the　difference　between

weightedgrowthofhours（Σ壷亟，’△1n丑．圭）and

non－weighted　growth　of　hours（△1nΣ｛品，圭）is

defined　as　theユabor　rea11ocation　effect，R．

　　　　Tab1e2presents　the　sectora1contribution

to，and　a1abor　reauocation　effect　on，the1abgr

productivity　growth　of　the　total　economy．It

shows　that　for　the　entire　period1987－2008

there　is　about　ユO　percent　of　the　annua17．3

percent1abor　productivity　growth　that　cou1d　be

attributed　to　the1abor　rea11ocation　effect．

　　　　It　is　aIso　interesting　to　see　how　the

contribution　of　the　1abor　rea11ocation　effect

changed　over　the　sub－periods　that　defined　by

major　po1icy　regime　shifts．We　expect　that　the

changes　may　suggest　how　reforms㎜d　market

forces　affected1abor　reaI1ocation　across　sectors

研　　究

that　promoted　or　s1owed　down　the　growth　of

labor　productivity．Obvious1y，the　most　signifi－

cant　contribution　to　labor　productivity　growth

by1abor　realocation　is　observed　fouowing

China’s　WTO　entry（2002－08），representing　a

gain　from　broader　（intemationa1）market－

based　competition　and　restructuring　of　the

economy．The　period1992－96a1so　experienced

positive　gain　from　Iabor　rea11ocation　Iarge1y　due

to　market－oriented　reforms　to　the　state　sector

which　caused　a　significmt　restructuring　of　the

economy．On　the　other　hand，foIIowing　the

Asian　financia1crisis　in1997－98and　aユ。ng

de且ationary　macroeconomic　environment　Chi－

na　suffered　a1oss　in1abor　rea11ocation　in1997－

200ユ．It　is1ike1y　caused　by　the　sudden　contrac－

tion　of　the　pre－crisis　fast　growing　sectors　and

inf1exib1e1abor　market　that　is　unab1e　to

rea11ocateユabor　to　productive　sectors．

　　　　Figure2shows　a　dynamic　change　of
sectoraユ。ontribution　to　and1abor　rea11ocation

effect　on　China’s1abor　productivity　growth．It

also　compares　the　resu1ts　measured　by　num－

bers　empユ。yed　and　hours　worked．The　compari－

son　shows　that　the　cha皿ge　of1abor　productivity

becomes　more　volati1e　if　we　shift　the　measure

from　nμmbers　to　hours－based．This　suggests

that　the　adjustment　of　hours　worked　when

market　changes　or　po1icy　adjusts　is　more

f1exib1e　than　the　adjustment　of　numbers

emp1oyed．If　this　is　true，reforms　aiming　at

removinglabor　marketin且exibihty　mayfurther

raise　Iabor　productivity．

7．Assessing　the　QuaIity　of　the　CIP1．O　Data

　　　by　an　Intematiom1Comparison

The　qua1ity　of　the　CIP1．0data　may　be　assessed

in　an　internatiOna1CompariSOn　amOng　SOme

economies　at　the　same　or　simi1ar　stage　of

economic　development．To　me　it　is　sensib1e　to

compare　the　Chinese　economy　with　its　East

Asian　counterparts．Conceptua11y，ifthe　stage　of

deve1oPment　is　given　by　per　caPita　income

1evel，1abor　participation　rate　md　hours　worked

per　empユ。yed　person　are　important　factors　to

assess　whether　China’s　1abor　productivity

performance　using　the　CIP1．0data　is　in1ine

with　the　internationa1experiences．

　　　　Letγstand　for　the　real　income　or　GDP　of

an　economy，N　for　the　number　ofpopu1ation，L

for　the　number　of　emp1oyment　and∬for　the

number　of　hours　worked　in　the　same　economy．
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　　　　丁目1〕1e2．Accounti皿g　for　Sector里1Co皿tribution　to田皿d　Labor　Re一五Hoc副tion　Effect　o11　Labor

　　　　　　　　　　　　Prodllctivity　Growth，1987－2008

　　　　　　　　　（Based　on　per　hour　worked　in　percent；percent刮ge　point　in　sector且1contribution）
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Here　we　assume　that　there　is　no　unemp1oyment

for　simp1icity．Then，per　capita　income　can　be

defined　as，Ψ1＝γ／jV，outPut　per　emp1oyed

person　as　処＝　γ／工　and　output　per　hour

worked　as肌＝γ／∬．Therefore，we　have　the

fo11owing　accounting　identityl

　　　　　　　　γ圭≡ΨhN≡餌。山≡餌。岨．　（5）

If　considering　introducing　two　variab1es，1abor

participation　rate，λ＝工／フV（equa1to　employ－

ment　rate　as　we　have　assumed　there　is　no

unemp1oyment　of1abor）and　the　average　hours

worked　per　employed　Person，η＝∬／L，we

can　have　the　fo11owing　re1ationship：

　　K＝ψHN＝賜（λジ州）＝蝪（ηフム）I（6）

This　imp1ies　that　per　capita　income　is　afunction

of　hour1y　output，1abor　participation　rate，and

average　hours　per　emp1oyed　person，i．e．

　　　　　　　　　　　　　ψ。F！（餌。圭，ん，ηf）．　　　（7）

Fouowing　the　above　discussion，au　the　econo－

mies　in　the　comparison　have　the　same1eve1of

ψ1j　or　at　the　same　stage　of　deve1opment．If　we

temporari1y　assume　that　a11the　economies　use

sim丑ar　techno1ogy　theユabor　productivity　meas－

ured　by　the　average　outPut　of　Per　hour　餌3’

shou1d　a1so　be　given．This　is　a§trong　assump－

tion　because　a1though　their　stage　of　deveIoP－

ment　is　the　same　the王r　resource　endowments

are　different．We　wi11revisit　this　assumption

1ater．This　assumption　imp1ies　that1abor
partiCipati・nrat・i・n・g・tive÷e1atedtOaVerage

hours　per　emp1oyed　person，i．e．

　　　　　　　　　　　　　　　　瓦

　　　　　　　　　　　　　　　　＿　λ「1＝η圭　　　　　　　　　　（8）

　　　　　　　　　　　　　　　　蝪
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Figure2．

　　　　　　　　　経　　済　　研　　究

L目bor　Pmductivity　Gmwth刮皿d　Re一別11oc副tion　Effect．1987－2008
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Sour〔o〕　Author’s　estimatioηbased　on　dat3from　CIP　l，O，

Note〕　See　TabIe2．

HoIding　Equation8，we　can　show　that　output

per　employed　person　can　aIso　be　affected　by　the

average　hours　worked　per　emp1oyed　person
and1abor　participation　rate．Since　廼〃（λパjV’）

＝％’（ηピエニ｛）＝　ψ3’（η’・ん・N’），　if　the　hour1y

outPut　is　given　in　an　economy，output　per

employed　person　shou1d　be　positive1y　re1ated

with　the　average　hours　worked　per　emp工。yed

PerSOn，i．e．

　　　　　　　　　　　　　　　孤〃＝ψ3’・η’．　　　　　　　　　　（9）

From　Equations8a皿d9，we　know　that　output

per　emp1oyed　person　is　negative1y　related　with

1abor　participation　rate，i．e．

　　　　　　跳’一玩’1F（、宍、）1F蓑（1・）

　　　　Fo11owing　this　conceptua1set　up，using　the

data　from　the　Tota1Economy　Database（TED）

produced　by　The　Conference　Board　（TCB）

（2012），which　is　essentia11y　an　update　of　the

Maddison　Database，10〕I　pick　up　three　East

Asian　economies　for　the　comparison，i．e．Jap㎜，

South　Korea…md　Taiwan．To　define　a　simi1ar

stage　of　deve1opment　in　the　four　countries，

China’s　per　capita　GDP　should　be　used　as　the

reference．However，the　Chinese　data　in　the

TED　are　based　on　the　Maddison　database（see

Maddison　and　Wu，2008）that　has　adjusted　the

off王。ia1GDP　estimates．This　is　different　from

the　CIP1．0which　has　adopted　the　officia1GDP

estimates．Since　our　purpose　here　is　to　check　if

the　resu1ts　using　the　CIP1．0data　are　in1ine

with　other　economies　at　the　same　stage　of

deve1opment．we　use　a　（rough）GK　PPP－
adjusted　officiaI　GDP　estimates　in　this　compari－

son　rather　than　the　China　data　in　the　TED．Note

that　even　ifwe　have　a　concern　about　the　quality

㎜d　reliability　of　the　officia1estimates（Maddi－

son　and　Wu，2008；Wu，2011a　and2011b），
accepting　the　officia1GDP　in　de丘ning　the　stage

of　deve1opment　is　the　starting　point　of　this

checking　exercise．

　　　　As　shown　in　Tab1e3，since　China’s　per

capita　PPP　GDP　was　about　GK＄2009in1992

and　increased　to　about　GK＄8586in2008，I　set

the　starting　point　as（around）GK＄2000and　the

ending　point　as（around）GK＄8500．To　most

c1ose1y　match　the　stage　of　China，the　simi1ar

stage　of　deve1opment　for　Japan　was　the　Period

1951－69in　which　its　per　capita　PPP　GDP

increased　from　GK＄2126to　GK＄8874．for　South

Korea　it　was　the　period1969－90in　which　its　per

capita　PPP　GDP　rose　from　GK＄2040　to
GK＄8704，and　for　Taiwan　it　was　the　period

1967－87in　which　its　per　capita　PPP　GDP　rose

from　GK＄2070to　GK＄8598．

　　　　Based　on　this　comparab1e　deve1opment

stage　setting，if1abor　productivity　is　measured

as　per　emp1oyed　person，South　Korea　and
Taiwan　were　very　close　and　much　higher　than

that　of　JaPan　and　China　which　was1ocated　at

the　bottom．At　the　beginning　of　this　stage，the

1abor　productivity　of　South　Korea　and　Taiwan

was　GK＄6931≡md　GK＄7048，respective1y，com一
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pared　with　GK＄4719in　the　case　of　Japan　and

GK＄2836in　the　case　of　China　At　the　end　of　this

stag巳it　increased　to　GK＄20633in　the　case　of

South　Korea　and　to　GK＄20939in　the　case　of

Taiwa軌。ompared　with　GK＄17171achieved　by

Japan　a」〕d　GK＄1ユ766by　Chin＆

　　HoweveL　if1abor　productivity　is　measured

as　per　hour，China　does　not　appear　to　be　as　a　big

out1ier　as　it　is　measured　as　per　emp1oyed

perso皿China　began　with　a1eve1of　GK＄Z03
closer　to　that　of　Japan（GK＄2－27）though　sti11

20－25percent1ower　than　that　of　Taiwan
（GK＄Z53）and　South　Korea　（GK＄Z75），and

ended　with　a　level　of　GK＄ア43much　c1oser　to

GK＄7．82a］〕d　GK＄7－68jn仕1e　case　of　Japan　and

South　Korea，though13percent1ower　than
GK＄＆50in　the　case　of　Taiwa皿

　　Fo11owing　the　ear1ier　conceptua1discussion
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（see　Equations8to10），the　positionofChinain

the　comparison　suggests　a　higher1abor　partici－

pation　rate　or　fewer　hours　worked　per　person

or　both　compared　with　other　economies．At　the

beginning　of　this　stage，China’s1abor　participa－

tion　rate　was57percent（equa1to　emp1oyment

rate　as　assumed），which　was　much　higher　than

45percent　in　the　case　of　JaPan　and　aImost

doub1ed　that　of　both　South　Korea　and　Taiwa血，i．

e．29percent．By　the　end　of　this　stage，China’s

1abor　participation　rate　maintained　at　simi1ar

high1eve1of59percent，which　was13，38and42
percent　higher　than　that　of　Japa血，South　Korea

and　Taiwa皿，respective1y．

　　　　On　the　other　side　of　the　coin，at　the

beginning　of　this　stage，China’s　average　hours

per　emp1oyed　person　was！747a　year（CIP1．0），

which　was　onIy85percent　of　the1eve1ofJapan，

69percent　of　the1eve1of　South　Korea　and63

percent　of　the　Ieve1of　Taiw㎜．Compared　with

other　economies，China　had　amuch1arger　share

of　empユ。yment　in　agricu1ture　with　a　serious

labor　underempユ。yment　probIem　due　to　a

higher　degree　of　Iabor　surp1us．By　the　end　of

this　stage，China’s　average　hours　increased　t0

1982a　year，sti1190percent　of　the｝evel　of　Japan

（2196）and7単一80percent　of　that　of　South　Korea

（268琴）and　Taiwan　（2462）．Here，it　seems

logicaユto　conc1ude　that　if　we　cm　accept　the　so－

constructed　CIP1．0data　for　China，the　Ch王nese

appear　to　work　Iess　but　with　higher1abor

productivity　than　their　East　Asian　neighbors．

Can　this　be　true？

　　　　Labor　participation　rate　is　subject　to

traditiona！and　socia1conditions　or　constraints．

If　assuming　such　constraints　wi11㎡fect　the

choice　oftechnoIogy，i．e．choosing　more1abor　or
・・pit・！－int・n・iv・t・・hn・1・9y，butn・t・ff』・tth・

economic　growth，we　can　expユ。re　the　effect　of

the　app1ication　of　China’s1abor　participatiOn

rate　to　other　economies　ho1ding　their　Ieveユ。f

per　capita　GDP　constant．This　exercise　has

giVen　uS　SOme　Very　intereSting　reSu1tS　in　termS

of　output　per　emp1oyed　person．At　the　begin－

ning　of㎞is　stage　of　deve1opment，the　output

per　emp1oyment　person　in　Japan（GK＄3762in

！951），South　Korea　（GK＄3611in1969）㎜d

Taiwan（GK＄3664in1967）could　have　been
very　cユ。se　to　that　of　China　（GK＄37！0，an

average　of1994－95）．At　or　c1oser　to　the　end　of

this　stage，compared　with　China’s　GK＄11766in

2008，JaPan　cou1d　have　been　GK＄！2276in1967，

研　　究

South　Korea　couId　have　been　GK＄11815in1987

and　Taiwan　could　have　been　GK＄11552in1985．

No　one　aPPears　to　be　an　outlier．

　　　　Continuing　this　exercise，if　we　assume　that

none　ofthe　economies　wi1I　change　their　average

work1ng　hours　Per　person　a　year　　1t1s

unreasonab1e　to　assume　that　the　choice　of　a

more　Iabor－intensive　techno1o駆wi11come　with

an　adoption　offewer　annua1working　hours，this

turns　out　to　a　much　higher　hourIy　output　in

China　than　in　other　economies．At　the　end　of

this　stage　of　deve1opment，using　the　three－year

average1abor　productivity　per　hour　worked，

China　was　GK＄6，9（an　average　of2006－08），

which　was　ll　percent　higher　tha血that　ofJapan

（GK＄6．2），36percent　higher　than　that　of　South

Korea（GK＄5．ユ）and30percent　higher　thεm
that　of　Tajwan（GK＄5．3）．It　shou1d　be　however

more1ogicaユif　Japan　was　the　productivity

工eader，fouowed　by　South　Korea　and　Taiwan．

　　　　This　exercise　may　suggest　that　either

China’s　average　number　of　hours　worked　per

person　has　been　underestimated　or　China’s

output　per　hour　worked　in　rea』terms　has　been

exaggerated　or　perhaps　both　by　the　CIP1．O．

　　　　　　　　　　　　8．lEnding　Remarks

This　paper　describes　the　contents，the　sources

of　raw　data　ar1d　detai1ed　procedures　for　the

construction　of　the　first　version　of　the　Chinese

Industria1Productivity（CIP）Database，i．e．the

CIP　Round1．O，which　contains　indicators　of

output，prices，emp1oyment　a皿d1abor　produc－

tivity　for32industries　in　Iine　with　the（re－

grouped）EU／KLEMS　standard　of　industria1

c1assification　for　the　period1987－2008and　a　set

of　reconstructed　five　Chinese　Input－Output

Tab1es（！987．1992．1997．2002and2007）using

the　Supp1y－Use　Tab1e　RAS　（SUTRAS）ap－

proach　adopted　in　WIOD－EU／KLEMS．It　a1s0

discusses　outstanding　methodo1ogica1and　data

prob1ems，especia11y　in　measuring　prices㎝d

hours　worked，It　aims　to　invite　constructive

comments　and　suggestions　from　the　research

community　in　order　to　further　improve　the

database．

　　　　Using　the　constructed　data　this　Paper　aIso

provides　a　pre1iminary　measure　of1abor
productivity　at　industry　1eve！　and　ana1yzes

industry　contribution　to　and1abor　rea11ocation

effect　on　the　a99regate　1abor　product王vity

performance　of　the　Chinese　economy．Po1icy
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　　　　　　　　Table　A1．V割1ue　Added／Gross　Outp皿t　R副tios　of　tlle　Chinese　Ecommy，1987－2008

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（Percent）
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Agricu1ture

Mining㎜d　Quarrying

Food，Beverages＆Tobacc0
Texti1es　and　Texti1e　Products

Le日ther　and　Footwear

Wood　and　Product昌

Puユp，Paper，Printing

Coke，Petroleum＆Nuclear　Fue1
Chemic最s　and　Products
Rubber　aエーd　P1astics

Other　Non－Meta11ic　Miner釦

Basic＆Fabricated　Met31
M目。hinery，Nec

E1ectric目1＆OPtica1Eq．

Tra血sport　Equipment

Ma血ufacturing，Nec：Recycling

E1ectricity，Gas＆W且ter
Construction

Wholesa1e＆Retaiユ
Hote1s　and　Restaurants

In1and　Transport

Water　TransPort
Air　Tra皿sport

Other　TransPort＆Tr且vel

Post＆Telecom．
Financi釦Intermediation

Re釦Estate　Activities

Other　Business　services

PubIic　Admin目nd　Defence
Education

Hea1th枷d　Soci目玉Work

Other　Socia工＆Persona玉Ser

Househo1ds　services

42，3

66，3

30，9

48．4

66，3

55，4

26，0

23，3

23，5

28，2

30，1

32，7

31，0

27，1

37，6

29，5

31，7

27，8

28，2

28，4

52，9

29，1

48，1

32，9

58，7

59，8

44，4

62，5

72，1

68，2

71，3

44，8

54，9

63，8

40，3

56．5

38，7

62，5

28，5

46．4

62，5

49，5

26，5

24．1

2ユ．3

27，6

28，9

25，0

28，4

24，9

33，4

24，6

30，6

25，2

26，5

29，2

46，5

29，2

47，4

41，0

57，3

44，8

40，9

53，4

63，9

55，5

75，5

45，0

46，7

63，9

38，7

48．3

38，4

59．ユ

29．ユ

46．ユ

59，1

54，1

29，0

28．4

2ユ．7

29，4

32，7

19，9

27，7

25，0

32，1

22，5

31，6

23，5

26，2

38，0

45，4

26，5

52，2

41，6

58，5

36，2

39，4

42，5

56，3

62，2

74，8

41，6

47，3

56，8

39，0

46．2

35，1

58，4

25，3

46．3

58，4

51，6

27，0

22，7

20，3

24，7

28，3

17，5

23，5

21，5

29，7

2！．6

25，1

19，2

22．ユ

38，5

35，9

23，3

57，5

38，8

59，4

42，7

29，9

39，0

57，3

66，8

78，8

42，8

53，1

58，2

40，3

45．3

Source〕 Author’s　caIcu13tion　based　on　data　from　CIP1．O．

imp1ications　from　the　resu1ts　are　discussed

against　the　background　of　po1icy　regime　shifts．

　　　　These　resu1ts　are　put　in　an　assessment　in

㎝intemationa1comparison　exercise．After
taking　into　account　much　higher1abor　partici－

pation　rate　in　China　compared　with　other

economies，China’s1abor　productivity　perform－

ance　measured　by　hour1y　output　sti11appears　t0

be　an　out1ier．This　may　suggest　that　either

China’s　average　number　of　hours　worked　per

person　has　been　underestimated　or　China’s

output　per　hour　worked　in　rea1terms　has　been

exaggerated　by　the　CIP1．0，If　this　is　true，our

defined　stage　of　economic　deve1opment　for　a11

the　economies　in　the　comparison　has　to　be

revised．This　assessment　he1ps　us　set　up　ourtop

priority　in　the　next　round　of　the　CIP　project

that　inc1udes　the　construction　of　PPI　for

services　and　the　use　of　doub1e　def1ation

apProarch　in　the　inPut－output　tab1es　to　obtajn

a1ternative　estimates　of　the　rea1va1ue　added，

㎜d　the　co11ection　of　more　information　on　hours

worked　at　industry1eve1to　deve1op　a　more

apProPriate　number－to－hour　conversion　aP－

proach　for　the　next　round　ofthe　CIP　data　work．

（Institute　ofEconomic　Research，Hitotsubashi　University）
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Notes

　　1）　Note　that　in2007the“designated　size　of5

million　yua皿’’was　cha皿ged王rom　the　amu創saIes　of

α〃production　or　business　to　the　annuaI　sales　by

major3ctivities　on1y．Since2011，the　va｝ue　of　amual

saユes　by　mの一07activities　has　been　increased　fronユ5to

20minion　yulm（NBS，2011），creating　further　diffi－

cuIties　in　maint射ning　data　conSistency．

　　2）　The　offic刷industria1statis廿。s　show　that　in

2006｛e　sum　of　the　value　added　by　the　enterprises

at／above“desi馴ated　size’’was　equal　to　China’s

industria1GDP　which　Ieaves24mi11ion　employed　by

the　be1ow“designated　size’’enterprises別ユd43

milhon　emp1oyed　outside　the　repoエting　system
producing　nothing．It　is　even　more　iIlogica1that　the

same　source　ofthe　official　statistics　showthat　in2007

and2008the－ 魔≠Pue　added　produced　by　the一一designat－

ed　size”enterprises　exceeded　the　nationaI　industria1

GDP　by6percent　and1O％，respective1y（see　Wu，
20！ユa）．

　　3）　For　many　a］ユaIyses　it　is　useful　to　subdivide

totaI　internledi呂te　inputs　into　three　grouPs：energy，

materials　and　se士vices（E，M，S），which　i昌beyond

the　scope　of　the　current　stage　the　CIP　Project．

　　4）　Foエthe　industエy－1eve1data　construction　of　the

industrial　sector　and　the　standard　and　alternative

growth　accomting　exercises　using　the　data　see　Wu

（2012a），Corrado　and　Wu（2012）and　M11㎝a㎜d

Wu（2012）．

　　5）A1so　see　Wu（2000）for　a　comprehensive

reVieW．

　　6〕Refer　to　Wu（2012a）for　detai1s．

　　7）　This　seエious　inconsistency　is　i11ogicaI　because

it　has　left｛e　rest　of　the　enterprises　in　the“formal

sector”as　we11as　those　in　the’一i㎡orma1sector｝

producing　耳。thing　in　2006　and　a　significantly

negative　output　afterwards．It　appears　t］ユat　there　are

serious　coordination　prob1ems　in　work　between　the

industriaユstatistics（DITS）宕皿d　the　nat三〇naJ　ac－

counts（DNEA）．The　latter　has　apparentIy　made

adjustments　for　the　inconsistency　in　its　amual

estimates－but　without　giving　any　explanation－As　an

outsider，aIl　we　c㎜hear　from　NBS　is　that“any　post－

re1ease　adjustment　is　norma1”．However，in2008

DITS　stopped　providing　value　added　estimates　for

the“above　size’’enterprises　and　ra1＝her　surprising｝y，

the“vaユue　added”indicator　disapPeared士rom　t査e

report　of　the2008National　Economic　Census．

　　8）　The　NBS　pエactice　of　CPPI　stopped　after2002

with　CPPI’s1ast．or1990benchmarked　index　for　the－

period！990－2002（see　Wu20ユlb）．

　　9）　This　structural　break　is　caused　by　the　fact

thattheofficiaユamualemp1oymentestimatesdidnot

take　into　account　the　activities　emerged　outside　the

1abor　pIanning　a皿d　administration　system　as　the

resu1t　of　a　significant　policy　change　in　the　early1970s

that　encouraged　smaユ1，co11ective　enterprises　to

emp1oy　surp1us1abor　especiaI1y　in　rural　areas．Such　a

policy　was　substanせauy　enhanced　aユ。ngside　the

economic　reform　first　in　agricu1ture　in1978a皿d　then

in　industry　in！984（Wu，1994：2011a）．

　　10）　http＝〃www．ggdc．n1／maddison．
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