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　　　　　　　　　Simulating　Japan’s　Alternative　Growth　Paths

Production　Function　Model　Analysis　on　the　lmpact　of　lnformation　Technology

＊

Akihiko　Shinozaki

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Abstract

　The　purpose　of　this　paper　is　to　explore　whether　it　is　realistic　to　assume　that

information　technology　（IT）　will　contribute　and　accelerate　Japan’s　future　economic

growth．　For　this　purpose，　we　estimate　and　simulate　production　function　models　that

incorporate　IT　capital　stock　and　network　effects　explicitly．　These　analyses　yield　three

observations．　First，　the　Japanese　economy　has　experienced　siuggish　IT　investment　since

the　1990s，　when　new　types　of　open－network　technology　prevailed　throughout　the　world，

although　it　had　a　massive　investment　boom　in　the　late　1980s．　Second，　estimation　of　the

production　function　model　proves　that　IT　capital　stock　and　network　effects　markedly

influenced　the　economy，　which　suggests　that　sluggishness　of　IT　investment　plunged　the

economy　into　a　lower　growth　path　since　the　1990s．　Third，　simulations　of　the　production

function　model　demonstrate　that　the　economy　has　potential　to　grow　at　a　higher　rate

than　the　consensus　belief　of　less　than　two　percent．　Consequently，　it　can　be　argued　that

the　Japanese　economy　still　has　fair　room　to　accelerate　economic　growth　if　it　were

somehow　able　to　maximize　the　benefits　of　innovation，　which　the　economy　has　fumbled

during　the　last　decade．

1．Introduction

　　A　controversial　discussion　has　arisen　related

to　the　potential　growth　rate　of　the　Japanese

economy．　The　majority　view　claims　that　the

economy　can　grow　at　merely　one　and　half　percent

annually　at　most（i），　although　some　analysts　argue

that　it　is　feasible　’to　raise　the　growth　rate　to

around　three　percent　annually（2）．　ln　this

argument，　apparently，　the　major　difference

between　pessimism　and　optimism　derives　from

whether　the　Japqnese　economy　can　reap　the

benefits　of　globalization　and　innovation　in

information　technology　（IT）．

　　As　described　herein，　we　specifically　examine　the

magnitude　of　the　information　technology　on　the
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Japanese　ecoRomic　growth　because　recent　empirical

studies　elucidate　that　information　technology　has

surely　coRtributed　to　the　surge　in　productivity　in

the　United　States　and　its　cofisequent　econcmic

grewth　since　the　mid－199es（3＞．　llt　the　U．S．，　a

drivi捻g　f◎rce　◎f　もhat　drastic　cha捻慕穆　has　bee難

搬aSSive　inVeStme航i難i難fOrmati◎難te伽d◎gy　Si総ce

the　ea’r｝y　199es．　Eventually，　the　con＄ensus　has

formed　that　a　“new　economy”　has　emerged，　even　as

the　“Solow　paradox，”　as　derived　from　Solow’s

famous　quip，　“You　can　see　the　computer　age

everywhere　but　in　the　preductivity　statistics〈4＞，”

has　disappeared　ik　the　URited　States．

　　Japa難」難。◎庸ast，　experie難ced　its弱1◎st

decade”　i灘　もhe　1990s，　whe難b犠＄i鷺ess　三無ves亡題e登t

was　s1礁99董sh　a難d　the　ec◎獄omy　grew滋◎nly　L3

percent　annually．　The　matter　in　question　in　this

contrast　between　Japan　and　the　U．S．　is　whether

Japan’s　investment　in　information　technology　has

contributed　to　its　economic　growth　over　the　last

few　deeade＄　and　what　is　going　on　in　the　nextfew

decades．　Te　address　this　que＄tien，　we　first　review

Japan’s　IT　iRvestmeRt　ever　the　last　3e　years．

Seco獄d蓋y，　we　esti拠ate　pr◎d犠cti◎簸f膿。も沁捻models

in　which　IT　eapital　stock　and　network　effects　are

incorporated　explicitly．　Thirdly，　based　on　the

estimation　results，　we　simulate　the　economy’s

growth　paths　in　the　next　few　decades．　Through

these　analyses，　we　explore　whether　it　is　rea｝istic

te　assume　that　iRformation　technology　eontributes

a難daccelerates　Japa捻’s　ec◎獄・斑ic　gr◎wth難der

癒ecou捻try，　s　diminishi難g　dem◎graphlc勧e難d．

2．　Analytical　framework

　　In　this　paper，　we　use　a　production　function

medel　deseribing　a　mapping　from　quantities　ef

inputs　to　quantities　of　an　eutput　a＄　generated　by

a　production　process．　We　employ　and　modify　a

traditienal　Cobb－Douglass　model　to　estimate　and

si凱縫玉ate　the　Japanese　ec◎益（）搬茎。　growth　path三吉

seveでa1＄ce擁a罫i◎s。　We　es重i搬ate　preducti◎難

f幾日¢も韮◎難搬odels◎f　three　types：a丑）ase搬odel（）f　a

tradit圭（）熱al　Cobb－D◎uglass　funct韮。糠w玉廊tw◎

simple　input　faetors　ef　totai　capital　assets　and

labor　input；　an　IT　assets　model，　in　which　the

impact　of　IT　capital　assets　can　be　measured

respeetively　by　dividing　total　capital　a＄sets　into

IT　a難d益◎熱一IT　capita匪assets；a熟d　a難et轡ork

effect　medel，　which　accommedate＄　increasiRg

ret慧ms　of　scale，　where難就work　external晦is

incerperated　in　those　tsve　ways　as　the　spread　ef

IT｛n£rast撒。加re鋤d　suf6cie難t慧se　o負h¢m。

［Base　model］

　　Equation　（1）　presents　the　fundamental　Cobb－

Douglass　type　production　function　model　with

capita｝　as＄ets　and　labor　input　in　which　iabor

quality　is　inccrporated．

（1）Q蝸囮αゐノue　（pK，y“　B

　　In　that　equation，　cr　andBrespeetively　signify

output　elasticity　with　respect　to　labor　input　and

capital　stock，　assuming　constant　returns　to　seale

（i．e。　ev＋β　：1＞．1獄additio難，　Q三s　the　private　o厩puちノ1

is　the　level　of　techRglogy，　edtt　is　the　educatiolt

recerd　of　empleyees，　L　is　the　laber　iRput

representing　werk　hcurs　of　tetal　employees，　p　is

the　eapital　a＄set　ut’ilizatiolt　rate，　and　K．fg　represents

total　capital　a＄sets　without　distinguishing　IT　and

non－IT　capital　as＄ets（Kag」　Ki＋Ke），
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［IT　assets　model］

　　Based　on　the　mode｝　shown　above　as　eqn．　（1），　it

is　impossible　to　estimate　and　simulate　the　impact

of　IT　investment　to　the　economic　growth

explicitly　because　IT　capital　assets　are　contained

in　total　capital　assets　in　the　base　model．

Therefore，　the　base　mode｝　must　be　modified　to　a

model　in　which　IT　capital　assets　are　represented

exp｝icitly　by　dividing　capital　assets　into　IT　aRd

ReR－IT　eapital　assets，　as

（2）Q＝A（eduLノα（PKo／9（診瓦ノγ

　　where　ff，β，a鷺dγrespecもive霊y　sig難ify（｝磁p厩

elasticity　with　respect　te　laber　input，　noft－IT

capital　steck，　and　IT　capita｝　stock　assuming

constant　returns　to　sca｝e　（i．e．　a　＋　B　＋　y　＝1）．

［Network　effect　model］

　　Equations　（1）　and　（2）　portray　the　hypothesis　of

constant　returns　to　scale　（i．e．，　cr＋B＝1　or

a＋B＋7＝1）．　The　theory　of　the　information

economy，　however，　demonstrates　a　“network

effect”　or　a　“network　externality”　that　loosens

the　hypothesis　of　constant　returns　to　scale：　it

supports　increasing　returns　to　seale　（i．e．

a＋3＋y＞1）．　The　following　model，　in　which

network　effects　are　considered，　was　estimated　by

JcER　（200e）．

（3）Q＝＝A（eduLノ｝α（pKai」ノ》R（pKfノ〉γ

　　Therei鞠α＋β＝1，γ＞0，　a難d　K議灘瓦÷瓦，圭凱Plyi鍛9

もhat　IT　cap琵al　assets（瓦）contrib鷺te　to重he

output　in　two　such　paths　that　they　ordinarily

serve　as　a　capital　input　for　their　own　production

processes　and　that　they　additionally　serve　as　a
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kind　of　public　good，　or　infrastructure，　for　others’

production　processes．　ln　the　former　path，　their

contribution　is　represeRted　in　a　part　of　K，ll　input，

although　it　is　exhibited　in　the　form　of　the　explicit

contribution　of　Ki　in　the　latter　path．

　　When　JCER　（2000）　conducted　estimation　of　the

model　in　eqn．　（3），　it　proved　that　IT　capital　assets

（Ki）　show　a　positive　network　externality，　or　90／o

increasing　returns　ef　scale　（i．e．　or＋3＋7　ex・

1．091＞1，　ly　＝O．091）　as　dees　ShiRezaki　（2003），　with

aR　estimate　ef　16％　increasiltg　returRs　of　seale　（i．

e・　ff　＋　B　＋　7　＝1．162＞1，　y　＝e．162）．

　　The　medel　sh“wR　abeve　as　eqR．　（3），．hewever，

does　琵◎t　inc◎rp◎rate　a難　i搬P◎rta獲も　aspect　of

益e重轡◎rk　effecも．　Give簸the　sa搬e　a搬◎犠撹◎f　IT

capital　assets　value，　the　model　does　not

distinguish　a　sma｝｝　number　of　mainframe

computers　from　a　large，number　of　personal

computers．　For　example，　the　network　effeets　of　a

single　mainframe　computer　valued　at　1　million

US　dollars　and　one　thousand　personal　computers

of　1，000　US　dollars　（total　value　of・PCs　is　1

million　US　dollars）　differ　greatly，　but　the　model

of　eqn．　（3）　treats　them　as　equal．

　　Furthermore，　the　model　does　not　consider

whether　IT　assets　are　sufficiently　used　or　not，

i．e．，　aggressive　use　and　lackluster　use　of　the

technology　are　ideRtical　given　the　same　amount　of

IT　assets，　eveR　though　their　Retwork　effects　must

q疑ite　differ．　T◎address乞hese　h面tati◎擁s　a捻d

i澱pr◎ve　the簸etw◎rk　e｛fect搬ode茎，　we搬odify　the

搬◎del　t◎the　f◎II◎w圭難9．

（3’）Q＝A（eduZ，ノα　（pK．tiノβ紐わくi　pKiノγ

　　Therein，　a　＋　B　＝1，　and　K．ll　＝Ki＋　K．，　tibq　is　the

ubiquitous　index　that　comprises　the　number　of



PC　users，　cellular　phone　users，　circulation

volume　of　information．　and　several　other　related
　　　　　　　　　　　　　　　　　　　’

figures．　Consequently，　ubq　is　considered　as　an

appropriate　proxy　to　denote　the　pervasion　and

effective　use　of　the　ihformation　technology（5）．　ln

this　model，　the　network　effect　is　identified　if　we

attain　the　statistically　significant　parameter

y　＞O，　i．e．　a　＋B　＋　7　＞1．

3．　Dataset　and　overview　of　IT
　　　　investment　in　Japan

　　All　datasets　de＄cribed　ill　this　paper　are　takeR

frgm　officially　published　data　compiled　by

goverRment　ministries　or　re＄earch　institutes：

output　data　and　overa｝1　capital　input　data　frem

the　Cabinet　Ocace，　labor　input　data　and　education

record　of　employees　from　the　Ministry　of　Health，

Labour　and　Welfare？　utilization　rates　from　the

Ministry　of　Economy，　Trade　and　lndustry，　and

information　technology　assets　and　the　ubiquitous

index　from　lnfoCom　Research，　lnc．

Figure　1．　Japan’s　nominal　investment　in　IT

（trillions　of　yen）
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　　As　Fig．　1　depicts，　the　total　investment　in

information　technology　amounts　to　14　trillion　yen

（120　billion　US　dollars）　in　2007，　which　accounts

for　2．7　percent　of　the　nominal　Gross　Domestic

Product　（GDP），　and　16．9　percent　of　total

nonresidential　fixed　investment．　The　amount　of

investment　in　software　technology，　approximate

6．8　trillion　yen　（57　billion　dollars），　is　as　much　as

that　in　hardware，　which　amounted　to　7．2　tril｝ion

yeR　（61　billion　US　dollars）．　However，　the　amount

ef　iRvestmeRt　in　hardware　including　computers，

commuRicatioRs，　and　effice　equipment　wa＄　as

twice　as　thaもi嚢S◎ftware羅就il　the蔓ate　199◎S」

Rega．rdi！壌。◎斑puter　i難ves重瓶e擁t，　it　was　f◎r　a　ti搬e

the　Iargest　c◎搬P◎難e難t　of　IT圭難vest搬e難t，　b犠t　it　is

難◎w拠ere茎y　2．7もrmi◎嚢ye識（23　biUio捻US

dollars），　net　more　thaR　the　curreRt　figure　of　3．3

trillion　yen　（28　billion　US　do｝｝ars）　investment　・in

communications　equipment．

　　Several　characteristics　are　readily　apparent

from　Fig．　1．　The　first　is　a　long－run　inve＄tment

boom　in　the　late　1980s．　Second　is　decreased

technology　investment　in　the　early　1990s　and　a

cyclical　fluctuation　from　the　mid－1990s　to　the

late　1990s．　The　third　is　the　end　of　the　downward

trend　and　a　slight　sign　of　recovery　in　hardware

investment　that　was　apparent　in　the　early　2000s．

Finally，　there　has　been　steady　expansion　of

software　investment　since　the　late　1990s．　lt　must

be　emphasized　that　JapaRese　private　businesses

iltvested　aggressively　iR　‘flegaey”　types　of

techRelggy　based　eR　tRainframe　eemputers　and

cl◎sed　sw量tched難etw◎rk　sys£e搬沁the　1980s，　b犠t

they　were搬uch韮ess　apt　t◎i薮vest　i鍍難ew　open一

益etw◎rk　tech簸◎10gy　i鍛t塾e　1990s．

　　IR　Japan，　deregUlati◎登　had　j穰st　be蓼礁簸　叢簸　the、

telecommunicatioks　market　in　1985，　but　banking

industry　｝eaders　were　enthusiastic　abeut

enhancing　online　transaction　systems　based　on
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“legacy”　techno｝egy　with　little　attentiek　giveR　te

the　“Solow　paradox．”　Consequently，　they

successfully　adopted　“legacy”　information

systems　even　as　U．S．　firms　were　confronting　the

，productivity　paradox．

　　The　Japa捻ese　IT　i捻ves亡搬e簸t　boo搬，　however，

ha匪もed　abruptly　i蓑the　early　1990s　whe難難e脚

奮ypes◎f◎pe簸噸etw（）rk　tech難ology　s疑rged

threughout　the　world；　they　were　dewAsizing　from

mainframe　cempnters　aRd　adeptiRg　persomal

computers　and　the　wide　spread　of　the　internet．

By　that　time，　Japan’s　invest血ent　in　information

technology　had　shown　repeated　cyclical

fluctuations　that　marked　the　decade．

Figure　2．　Growth　o科T　assets　and　non－1丁assets
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the　1980s　and　the　slump　in　the　199es－affect’ed

the　accumulation　of　informatioR　techllology

assets．　Figure　2　portrays　that　the　annual　growth

rate　of　Japan’ 吹@IT　capital　assets　increased　in　the

1980s　up　to　20　percent．　Nevertheless，　the　rate　of

increase　fell　drastically　in　the　early　1990s　and

has　never　since　achieved　the　high　rate　shown　in

the　1980s．　lndeed，　it　is　much　more　illustrative　to

examine　the　United　States．　The　rate　of

acc犠搬犠lati◎難◎f　Japaガs　IT　assets　j斑nped　t◎搬◎re

48　五2L泥）（貰2嚇～忽レπ猛！泌∠47（200Sり

than　deub｝e　the　U．S．　rate　ik　the　latter　1980s；　it

then　slid　to　a　lower　level　than　that　of　the　U．S．　by

the　end　of　the　1990s．　Therefore，　it　can　be

conc｝uded　that　Japan　missed　a　window　of

opportuftity　to　ride　a　dynamic　wave　of　informatioR

重echRO玉ogy　i難難◎vati◎難　i捻the　1990s。1簸sharp

c◇難tでas宅，　the　U盤ited　States　has　riddeft癒e搬a難d

℃eaped　the　bene丘ts◎f　the　i難te欝籔etでevoluti◎登。

4．　Estirnation　of　the　production

　　　　function　model

　　As　demonstrated　above，　Japan　，seems　to　have

fumbled　the　“new　economy．”　lt　could　be　argued，

however，　that　huge　potential　beckons　in　its

current　ecoRomy．　ln　other　words，　the　Japanese

ec◎簑。類y　cou1d　even鍛◎w　accde℃ate　produc重圭vi重y

a籔d驚s磁a難tlec◎益◎搬ic　gr◎wth　if　i車were　t◎

e出血ethe‘‘簸ew　ec◎難徽y”＆難d之ake　full

advantage　ef　the　dyRamism　of　the　IT　innevatien

as　the　U．S．　economy　certain｝y　did．　lndeed，　the

U．S．　economy　accelerated　its　productivity　by

more　than　one　percentage　point　over　the　last

decade　（Tablel）．　Major　contrib“tions　to　this

ris宝蘇琴tide　derive　fro拠IT　assets　a黙d　c◎簸seq積e賊

pr◎d顧ivity　i拠pr◎ve搬e猿t．

　　Although　adaptatieR　ef　figures　ef　the　U．S．　te

the　Japa難ese　econo滋y　mig批see搬＄i斑P玉istic　and

Ral’ve，　it　suggests　that　the　Japanese　economy　has

the　potential　to　realize　faster　economie　growth

than　eonsensus　views．　To　verify　these　potentials，

further　empirical　studies　are　needed，　such　as

estimations，and　simulations　of　a　production

function　model　that　elucidate　explieit　eontribution

of　IT　innovation．

　　As　exp｝ained　iR　seetion　2，　we　wi｝｝　estimate

prod篠。重io難f競盤。縫◎益懲◎dels　1◎f　three£ypes：abase



Table　1．　Acceleration　of　the　U．S，　economy　and　the　contribution　of　IT　assets
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medel，　an　IT　assets　medel，　and　a　Retwork　effeet

搬◎de1．　C◎難stant　retur簸s　も◎　sca至e　are　assu搬ed　i簸

the　base　model　and　the　IT　assets　model，　whereas

the　netwerk　effect　model　allews　increasing

returns　of　scale．

　　To　estimate　each　mode｝，　eqns．　（1），　（2），　and　（3’）

shown　in　section　2　are　transformed　to　eqns．　（4），

（5），　and　（6）　respectively，　dividing　both　sides　by

eduL　and　taking　logarithms　of　both　sides．

［IT　a＄sets　rnodel］

（5）ln（Qノわd鍵．乙）＝lnA÷βIn（pK。ノieduL）

　　　　　　　　　　　　　　　　　　　　÷γln（pK，　／eduL）÷e

　　where　a　，　B　，　and　y　represent　output　elasticity

with　respect　to　labor　input，　non－IT　eapital　（K．）

stock，　and　IT　capital　stock　（K，）　respectively　（K．ll

　Kf＋　K．），　assuming　constant　returns　to　scale　（i．e．

a　＋B＋　7　＝1）．

［Base　model］

［Network　effect　model］

（4＞ln（Q／eduL＞瓢1r凶一←β1数くメ）瓦だんゴuL）率e

　　　　In　that　equation，　a　and　B　represent　eutput

　　elasticity　with　respect　to　laber　input　and　capital

　　stock　respectively，　assuming　eofistant　returns　to

　　scaie（Le．，α÷β＝1＞，　Q　i＄もhe　private◎嚢tp慧ちノ霊

　　三Sもhe玉eve笠◎f　tech難◎logy，εぬ圭s　the　ed縫catio捻

　　record　（）f　e艶P1◎yees，ゐ　is　もhe　labor　i難P犠も

　　represe捻ti無g　wo癒hours　ofもotal　e搬Ploye¢s，メ＞is

x

　　the　utilizatioA　rate　ef　eapital　assets，　K．f」

　　represents　tetal　eapital　asset＄　witheut

　　disti薮gu童shi難g　IT　aRd簸◎！トIT　capital＆sseもs，　a数dθ

　　玉sa難err◎r　ter搬．

（6＞ln（Q／bduL＞＝ln〆隻＋βh塾（P・醜〆毎（ノ召し＞

　　　　　　　　　　　　　　　　　　　　　　　　　＋　7　mbq　pKi　＋e

　　Therei難，　a÷β＝1，瓦だrκ、÷瓦，　and麗的clarify

もhe慧b珈it◎US　i登deX，　aSSU拠i澄g　inCreaSi難g　retUrRS

も◎scale（i．e．｛芝＋β÷γ＞1＞．

　　Each　esもi醗ati◎難is　c◎益d疑ctedもaki盤g　first◎rder

serial　c◎rrelaもi◎益（AR［1D　i簸t◎acc◎醗t．　Esもi搬aもi◎嚢

results　ef　eqs．　（4），　（5），　aftd　（6）　are　showR　in　Table

2as（4’），（5’），　a擁d（6’）respecもivdy，　de阻◎難stra重i難g

that　IT　capital　assets　significafttly　affect　the

ec◎難◎搬ic　growもh　a難d　ide！主tifyi益g　a　p◎sitive

netwerk　effect　eveR　theugh　JapaR　has　Ret　reached
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Table　2．　Results　of　estimation
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O，662　　纏　　　　　3．008
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the　“new　ecoftomy”　yeL　These　results　suggest

th滋slu認isMT　i簸vestme織t　drove重h¢ec◎簸◎羅y

i賊（）aI◎w¢r　gro轡thρath　s三冠ce　the　199◎s　a難d魚at

the　eco難（）瓢y，難evertheless，　has　the　p◎te難もia至もo

i捻tr（）d鞭。をthe　be肥fiもs◎f　IT　i磁ovati◎総奮hr（）“gh

i雛te難＄三ve　i難vest搬e難t　i捻　the　tech捻◎10gy

h¢r¢沁af艶r．　Accordi擁gly，　the　es毒i搬atio譲results

璽ead　慧s　to　a難other・e搬P圭rical　st鱗dy：t◎　simulate

a｝terRative　perspective＄　ef　the　Japanese　eco”omic

out玉◎ok，鱗s韮捻g　the　producti◎鷺　fu鍛ctio難　搬◎dels

described　above．

5．　Simulation　of　Japan’　s　next　growth　path

　　New　we　attempt　to　simulate　Japan’s　ecenomic

growth　path　to’ward　2e25　based　on　’the　estimation

results　of　three　types　shown　above．　Based　on　eqn．

（4，），．we　can　not¢xphcitly　measure　oPPor加nities

of　IT　in．novation，　although　we　can　simulate

another　grewth　path　based　on　eqn．　（5’）　or　（6’），

where　we　can　incorporate　IT　innovation　into

economlc　projections．

　　Fer　the　simulatieit，　vve　use　the　followiRg

assu即ti醗s．　As　f◎r　a　short　ter搬b鞍si熱ess　cycle

we　ass穫鑓e　that　d嚢ri難g　2008　a難d　201◎　is　a

reCeSS沁擁peri◎d，　WhereaS　the　eCO薮◎搬y響ill

rec◎ver　fr◎搬2011．　Regardi難g重he　lab◎r　i益p嚢t，轡e

adopt　the　moderate　decreasiRg　trend　ef　werkiRg

age　pepulatioR　prejected　by　Naticmal　IRstitute　ef

PopulatieR　aRd　Sgcial　Security　Research，　while

we　assu搬e　tha重　lab◎r　quali重y　c◎益ti擁“es　t◎

impreve　at　the　sarrie　clip　as　the　average　rate　ef

i拠prove搬e難t　dur圭擁9　1991－2005．　F◎r　capita至

iHput，　we　emp’｝ey　the　average　grgwth　rate　ef

tYpes　of　capital　assets　during　1991－20e5，　except

fer　IT　capital　assets．　RegardiRg　IT　capital

assets，　we　assume　that　capital　deepeniRg　ef　the

IT　assets　（i．e．　IT　assets　per　hour　worked）　during

2011－2e2e　will　grow　as　fast　as　it　did　in　the　late

1980s　because　it　is　predicted　that　infermation

network　industries　will　be　vitalized　and　will

compete　more　vigorously　in　several　innovative

markets　generated　by　technological　progress　of

digital　convergence　in　telecommunications　and
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broadcasting　as　well　as　further　deregulatien．　We

also　use　the　average　grewth　rate　of　the

ubiquitous　index　during　2eOO－20e5　for　our

robust　prejectieR　peried　frorr｝　2011　te　2020，

assuming　it　will　meet　faster　capital　deepening　of

the　IT　assets　and　will　grgw　as　fast　as　it　has　iR

the　early　2eOes，　wheR　broadbaBd　networks　aRd

mebile　iRterRet　services　had　jllst　beguR　te　be

adepted．

Figure　3．　Simulaticn　ef　Japan’s　Rext　growth　path
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Source：　Author’　s　calculatlon．

　　As　described　iR　this　paper，　we　examine　the

impact　of　information，technology　on　Japanese

eceRomic　growth，　estlmatiRg　and　simulating　the

produciioR　fuRctieR　medels　that　e｝ucldate　explieit

contributien　of　IT　assets　aRd　network　effectS．

Th・きe　analyses　revea至・dもhaもth・J・pa識・s・

eco嚢◎憩y搬issed　the　chance　t◎reap　the　be簸efiもof

inf◎r憩atio嚢　techn◎10gy　圭捻簸◎vatio捻　si難ce　the

1990s，　althgugh　’empirical　resglts　shew　that　IT

assets　a難d　netw◎rk　e登ects　sign鐙ca難tly　i簸f董慧e鍛ced

the　eco難◎搬y　and　that　the　ec◎難。搬y　has　so斑e

p◎te難tial　重◎　gr◎轡　at　a　higher　で＆te　th＆難　もhe

co難se難sus　belief　of　o簸e　a益d　a　half　peでce難t

anRgally．　Therefere，　it　might　be　argued　that　the

Japanese　ec◎難◎鰐，　which薮as董縫曲至ed　i簸難◎vati◎益

to　date，　still　kas　fair　roem　te”acce｝erate　ecenomic

gr◎w亡h　if　i琵te嚢sive　i難ves掘e撹a難d　ef6cie当面＄e◎f

£he　techRelegy　are　iRstilled　threughout　t｝｝e

ecO難◎搬y．

　　Figure　3　pertrays　the　simulatioR　results．　The

average　growth　rate　of　the　ecoRomy　in　the　base

mode｝　is　ineasured　as　one　and　half　percent

annually，　whereas　the　IT　assets　model　shows　a　half

percentage　point　higher　growth　rate　of　two　percent

or　more．　Moreover，　the　network　effect　model

proves　the　economy　can　grow　at　two　and　half

percent　or　more　annual｝y，　one　percentage　point

faster　than　base　model　suggests　（6）．　Therefore，　it

could　be　concluded　that　simulations　of　the

production　function　model　more　strongly　support

the　possibility　of　a　faster　growth　path　than　the

pessimistic　views，　which　is　suggested　by　the

experience　of　the　U．S．　economy．

（N　ote）

（1）

（2）

（3）

（4）

（5）

（6）

See，　for　example，　Council　olt　Ecollomic　and　Fiscal

Po｝icy　（2005）．

See，　for　example，　Adhms，　et　al．　（2007）．

For　detailed　arguments，　see　Jorgenson，　et　al．　（2008＞，

O｝iner，　et　al．　（2007）．

See　So｝ow　（1987）．　Until　the　early　1990s，　most

empirical　studies　of　the　U．S．　economy　found　no

evidence　of　a　positive　correlation，　and　＄ome　found

negative　correlation，　between　IT　and　productivity

（U．S．　Department　of　Labor　［1994］），　Therefore，　it　is

likely　that　the　“Solow　paradox”　pertained　there．

For　details，　see　Noguchi，　et　al．　（2008）．

Several　other　empiri，cal　studies　also　suggest　faster

economic　growth　of　Japan．　See　Adams，　et　al．　，（2007）．
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