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Japan’s　Economic　Growth　and　lnformation　Network　lndustries：

Can　IT　Make　lt？

Akihiko　Shinozaki

夏ntro伽ction

The三四or欝es嘘◎f　rece難亡empirical　studies　rela重ed　t◎重he　i搬pact◎f　i益fbr搬a重ion

重ech織。豆ogy　o難ec◎nomic　grow重h　has　bee捻the　sure　k獄ow蓋edge　tha重lnfbrma重ion

technology　has　contributed　to　the　surge　in　productivity　and　its　consequent　economic

growth　witnessed　in　the　U．S．　since　the　mid－1990s．i　A　driving　force　to　that　radical

change　’in　the　U．S．　has　been　the　massive　investment　／in　information　technology　since

the　early　1990s．　As　a　result，　the　popular　belief　in　the　“Solow　paradox，”　derived　from

Solow’s　famous　quip，　“You　can　see　the　computer　age　everywhere　but　in　the

productivity　statistics，”2　has　disappeared．　lnstead，　an　undisputed　acknowledgement　of

the　“new　economy”　has　taken　root　in　the　U．S．

　　　　Japan，　in　contrast，　experienced　its　“lost　decad¢”　i’n　the　1990s，　when　business

investment　was　sluggish　and　the　ecenemy　grew　at　only　1．3　percent　annually．　The

matter　in　question　in　this　ceRtrast　between　Japan　and　the　U．S．　is　whether　Japan’s

i盤ves撫e搬漁沁fbr搬ati◎虚ech鍛◎1◎gy　has　c◎搬rib磁ed　t◎i重s　ec◎n◎mic　gr◎wth，　a登d　h◎w

informati◎四三etw◎rk　i盆dustries，重he　dy難am◎s◎f宅he‘も捻ew　ec◎難◎my，　have　perfb㎜ed

in　the　Japanese　economy　over　the　last　few　decades．

　　　　To　address　these　questions，　we　first　measur¢　Japan’s　economic　growth　and　the

contribution　of　infomiation　technology　based　on　Solow’s　growth　accounting　method．

Then，　we　outline　the　periodic　changes　in　Japan’s　productivity　and　IT　investment　to

analyze　whether　both，　the　new　economy　as　well　as　the　“Solow　paradox，”　have　been

true　for　Japan．　We　also　investigate　information　network　industries　to　elucidate　the

reasons　for　and　causes　of　Japan’s　stagnant　economic　performances　in　the　era　of　the

＊

Professor，　Graduate　School　of　Economics，　Kyushu　University，　Japan．

i　For　detailed．　arguments，　see　Brynjolfsson　and　Hitt，　“Paradox　Lost？”；　eliner　and　Sichel，　“Resurgence　of

Gr◎w重h”；Jorge難s（）n，‘‘王！｝fbr瓢a糠◎総丁｛｝ch難。豆◎gy”；S藪roh，‘‘1鍛負）rma糠。難　丁合ch簸010gゾ’；」◎罫ge難s◎難，　et　a韮。，

‘‘ qe重r◎s茎》ec繰v¢L◎ok”；0薮Rer，　e亡a韮．‘‘Exp董ai盤i難g　a　Pr◎d鷲。重iv¢】D¢cad¢。”

2Sε¢So叢ow，‘‘W¢’d　B磯e罫Wa重ch　O疑重。鱒U嬢1蔓the§aぎ董y　19ウ◎s，搬os重e灘P重r量ca韮s糖dies　of亡he　U．S．

¢c◎雛◎瓢y敷》器d簸oev童de鍛ce　of　a　p◎s轍ve　c◎！Telati◎盤，　a籍d　so瓢¢fbund蕪ega伽e　c◎rrelat沁盤，　betwee盤豆T

a難（垂p罫◎d疑αlv鍵y（U．S，　Depar儘｝e継◎f　Lab◎r，1海琵lgra励g．Techno～《》£：y）．　There圭bre，　i重is董ik：e蓋y魚a賛he

“Solow　paradox”　was　prevalent　then．
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“new　economy．”　Through　these　analyses，　we　consider　the　feasibility　of　a　resurgence　in

Japan’s　economic　growth　in　the　era　of　the　information　technology　revolution．

II．　Measurement　of　Economic　Growth　and　Contributien　of　lnformation　Technology

　　Ana嚢ytica塁Fr段mework

Fer　these　analyses，　we　’use　a　growth　accouRting　methed　pioReered　’ b凵@Robert　M．

Solow．3　This　me癒◎d　is　based　o簸重he倉a搬ew◎rk◎f　a簸e◎classical　pr◎duc重i◎n　f糠nc重i◎簸

t◎es重imate　the　c◎磁ibutio鷺s重◎o厩p厩per　h◎疑r　derived　f沁拠i難creases　in　capital　asse重s

per　heur　worked　and　tgtal　factor　productivity　（TFP），　where　TFP　is　estimated　3s　a

residual　for　technological　or　organizational　improvements　that　increase　output　for　a

givefi　ame“nt　ef　input，

　　　　Equation　（1）　presents　the　basic　concept　of　a　growth　accounting　method　with

capital　assets　divided　into　IT　and　non一一IT　assets，　where　IT　assets　include　not　only

computer　hardware　but　also　software　and　network　infrastructure．　One　reason　for　this　is

that　intangible　assets，　in　recent　times，　have　been　gaining　in　importance．　Secondly，

remarkable　innovations　have　now　engineered　the　convergence　of　computers　and　tele－

communlcatlons　equlpment，　as　ln：

（1）9一職縦κノ伽げ，

where　a，　6，　and　7　respectively　represent　income　shares　of　inputs　such　that　a＋6＋7＝1．

Furthermore，　9　is　the　private　output，　T　is　the　TFP，　K．　represents　non－IT　capital　assets，

Ki　denotes　IT　capital　assets，　hr　represents　the　work　hours　per　employee，　and　L　is　the

number　ofemployees．　Consequently，　eq．　（1）　can　be　transformed　to

（2）9－hr，乙＝T＋α（K．一hxL）＋β僻み吻，

where　a　det　over　a　vari，able　indicates　the　rate　ef　change　expressed　as　a　leg　difference．

IR　eq．　（2），　2－hrL　represents　chaRges　iR　output　per　hcur，　cr　average　laber　productivity，　T

represe難ts　cha1｝ges　i捻TF】賎　a鍛dκ一ん箔乙represe簸重s　cha難ges　i難capital　asse重s　per　hour

worked，　which　is　referred　to　as　capital　deepeRiftg．　The　capital　deepeftiRg　portioR　is

f縫震her　divided　i嬢。重h¢co川町b就io難of　IT　assets　and重hat　of　o出er　non－IT　asse亡s　in　eq．

（2）．

3　Solow，　“Technical　Change．”
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　　　　The　basic　equatioR　shown　above　must　be　adjusted　for　the　busiRess　cycle

effect．　Productivity　is．well　known　to　be　so　pro－cyclical　that　the　structural　trend　ef

productivity　must　be　distinguished　from　business－cycle－related　changes　ofproductivity．

The　utilization　rate　of　capital　assets　is　used　in　this　paper　as　a　proxy　for　business

cycle　effects　in　order　to　remove　the　infiuence　ef　the　business　cycle　from　the　labor

productivity．　Therefore，　eq．　（1）　can　be　modified　to

（3）　e一　’T（pK．）a（pKfdeif，

where　p　is　the　utilization　rate　of　capital　assets　assuming　that　the　utilization　rate　is

homogeReeus　for　each　asset．　TheR，　eq．　（3）　can　be　traRsformed　te　the　expression　shown

below：

（4）9－hr．乙；T÷α（K．一hrL》＋βζ邸ゐrL］＋でヒx÷fi）P．

　　　　Here，　we　can　measure　the　contributions　to　changes　in　labor　productivity，　or　output

per　hour，　through　decompositieR　into　four　factors：　TFP　（T），　Ron－IT　capital　asset＄　per

hour　werked　（capital　de¢peniRg　of　non－IT：　K．一hrL），　IT　capital　assets　per　hour　worked

（capital　deep¢ning　of　IT：瓦一hr．乙），　and　the　utiliz飢ion　rate　of　capital　assets（p）as　a　proxy

of　the　business　cycle　effect．

　　D訊t劉set窃nd　Overview　of　IT　Investment　in　J訊p紐n

All　datasets　described　in　this　paper　are　taken　from　officially　published　statistics

compiled　by　government　ministries　or　research　institutes：　Output　data　aRd　cverall　cap－

ital　input　data　from　the　Cabinet　Office，　labor　input　data　from　the　Statistics　Bureau　of

th¢Ministry　of　Intemal　Af飴irs　and　Communications，　utilization　rates丘om　the　Minis一

亡1y　of　Eco薮omy，　Trade翻1臨stry，　and　con励u重io鍛s◎f　i捻fb㎜ati◎贈ch翻◎gy　as－

sets　from　IRfoCom　Research，　lnc．

　　　　Before　carrying　out　growth　accounting　analysis，　it　will　be　usefu1　to　review

Japan’s　IT　investmeltt　history．　As　Figure　1　illustrates，　the　total　investment　in　informa－

tion　technology　ameunted　te　18　nillion　yefi　（150　billion　US　dollars）　in　2006，　which

accounted　for　3．5　percent　of　the　nominal　Gross　Domestic　Product，　（GDP），　and　22．O

perce凱of　the　total　no搬’esidential　fixed　investment．　The　volume　of　investment　in

software　technolegy，　appreximately　9．9　trillioR　yen　（83　billien　dellafs），　was　larger

than　that　in　hardware，　which　amounted　to　7．7　trillion　yen　（64　billion　US　dollars）．　Even

until　the　late　1990s，　the　volume　of　investment　in　hardware，　including　computers，

co鑓艶unicatio難s，　a貧d◎fほce　eq魏ip瓢e搬，　was　greater重h鍛that　i簸s◎ftware．　As　fbr
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Figure　1：∫apaガs：Nomi難aHwes伽e録纐IT
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Source：　lnfoCom　Research，　infoCom　ICT．

investment　in　computers，　it　was　for　a　time　the　largest　component　of　IT　investment．

Now，　however，　the　figure　stands　at　just　3．1　trillion　yen　（25　billion　US　dollars），　less　in

fact　than　the　current　investment　in　communications　equipment，　which　amounts　to　3．3

trillion　yen　（28　billion　US　dollars）．

　　　　Several　characteristics　are　evident　from　Figure　1．　Fifstly，　a　long－run　investment

boem　iR　the　late　1980s；　secgRdly，　decreased　technclbgy　iftvestment　in　the　early　199es

and　a　cyc茎ica1：a鷺。搬ati◎数：fピom　the　m量d－1990s　t◎癒e韮a重e董990s；thirdly，　the　end　of　the

downward　trerid　and　a　slight　sign　of　recovery　in　hardware　investment　in　the　early

2000s　is　apparent；　and　finally，　there　has　been　notable　expansion　of　software　investment

since　the　late　1990s．　It　must　be　emphasized　that　Japanese　private　business　sectors

aggressively　invested　in　“legacy”　types　of　technology　based　on　mainframe　computers

with　clesed　switched　netwerk　systems　in　the　198es，　but　they　were　much　less　prepared

重◎inves重i煎he薮ew◎p三一network　tech難◎10gy　of重he　1990s．

　　　　In　Japan，　deregulation　of　the　telecommunications　market　had　just　begun　in　1985，

a　time　when　banking　industry　leaders　were　enthusiastic　about　enhancing　online

transaction　systems　based　on　“legacy”　technology：　little　attention　was　paid　to　the
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Figure　2：　Growth　of　IT　Assets　and　Non－IT　Assets
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Seurce：　lnfoCem　Research，　info　Cem　ICT　and　U．S．　Departmeftt　of　Cemmerce　NIPA　tablef．

“Solow　paradox．”　Consequently，　they　successfully　adopted　“legacy”　information

systems　while　U．S．　firms　were　confronting　the　productivity　paradox．

　　　　The　Japanese　IT　investment　boom，　however，　ended　abruptly　in　the　early　1，990s

when　new　types　of　open－network　technology　surged　throughout　the　world；　mainframe

computers　were　being　downsized　to　personal　computers　and　the　internet　was　rapidly

spreading　worldwide．　By　that　time，　Japan’s　investmgnt　in　infermation　technology　had

shown，　repeated　cyclical　fiuctuations，　which　had　marked　the　decade．

　　　　That　pattem◎f　cha登ge　of　i難vest瓢¢賊綻¢簸ds－the　b◎◎鑓in癒e　1980s　a捻d　the

s至慧mp　i益　重he　1990s－a：ffected　the　accぴm纏蓋ati◎捻　◎f　i盤fb㎜a重i◎益　重echn◎10gy　assc¢s。

Figure　2　shows　that　the　annual　growth　rate　of　Japan’s　IT　capital　assets　accelerated　up

to　18　percent　in　the　1980s．　Nevertheless，　the　rate　of　increase　fell　away　drastically　in

the　early　19．　90s　and　has　never　since　achieved　the　highs　ofthe　1980s．　Indeed，　it　is　much

more　helpfu1　to　examine　the　case　of　the　U．S．　The　rate　of　accumulation　of　Japan’s　IT

assets　jumped　to　more　than　double　of　the　U．S．　rate　in　the　latter　1980s；　it　then　slid，　and

by　the　end　of　the　1990s　Japan’s　rate　of　accumulation　of　IT　assets　was　lower　than　that

of　the　U．S．　Therefore，　it　can　be　concluded　that　Japan　missed　a　window　of　opportunity

to　ride　a　dynamic　wave　of　information　technolegy　innevatien　that　swept　through　the

199◎s，whereas亡he　U．S．搬ade重he　mos重◎f　the◎pp◎r鞭癒y　and　reaped亡he　be魏e薮ts◎f

重he　intemet　rev◎1逡ti◎難．
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Table　1：　Ecenomic　Growth，　Labor　Productivity，　TFP，　and　the　Contribution　ofIT
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　　Japan’s　Economic　Performance　before　and　after　the　“Lost　Decade”

Based　on　the　formula　and　dataset　described　above，　we　can　analyze　the　long－run

economic　performance　of　Japan　and　the　contribution　therein　of　information　technology．

Table　l　sh◎ws　res磁s　of搬easure搬e薙ts◎f　eco簸◎mic　gr◎wth　si蕪ce魚e　sec◎薮d　half◎f

the　197es，　with　labor　preductivity　shown　in　terms　of　heurly　eutput．　The　first　liRe　in　the

table　traces　the　growth　rate　of　the　entire　economy；　the　third　line　shows　the　productivity

growth　rate　as　a　result　of　the　first　line　（growth　rate　of　output）　minus　the　second　line

（growth　rate　of　labor　input）．　The　fourth　and　fifth　lines　show　this　productivity　growth

．rate　coupled　with　the　business　cycle　effect　and　the　fundamental　trend，　respectively．

　　　　Japanese　macroeconemic　performance　has　changed　drastically　over　the　last　three

decades．　Figures　in　the　fust　liRe　illustrat¢　the　traRsfermation　well．　The　ecoRemy

enj　oyed　a　powerfu1　boom　in　the　late　1980s　and　plunged　into　a　deep　slump　in　the　1990s．

The　annual　growth　rate　in　the　early　1980s　was　a　healthy　3．3　percent；　by　the　late　1980s

the　rate　had　climbed　to　a　vigorous　5．0　percent．　This　growth　was　accompanied　by

a　rapid　advance　in　labor　productivity．　Output　per　hour　rose　at　an　annual　rate　of　2．4

percent　in　the　early　1980s　and　at　a　robust　3．7　percent　in　the　late　1980s．　This　improve－

ment　wfts　Ret　drivek　by　a　cyciical　effect　in　those　days，　but　rather　by　a　fuRdall｝eRtal

trend　of　productivity　imprgvement．　Mere　precisely，　it　was　driven　by　the　surge　in　TFP

and　capital　deepening　of　IT　assets．

　　　　In　the　1990s，　however，　the　economy　plunged　into　a　deep　slump，　especially　in　the

second　half　of　the　decade．　The　economy　grew　at　a　mere　1．3　percent　annually　during

the　1990s　（1．6　in　the　fust　half　and　O．9　in　the　second　half　of　the　decade）　with　sluggish
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improvement　in　productivity．　The　growth　rate　of　the　economy　was　less　than　one－third

of　the　rate　achieved　in　the　late　1970s　or　late　1980s，　and　less　than　half　of　the　rate

realized　in　the　early　1980s．　This　sluggishness　is　also　apparent　in　the　productivity

figures．　The　fuftdameptal　treltd　ef　cutput　per　hour　rose　at　2．7　percent　aRnually　iR　the

early　1990s　and　at　an　even　poorer　rate　ef　1．4　percent　in　the　late　1990＄．　The　trend　ef

productivity　growth　fell　sharply　in　the　latter　1990s，　by　two　percentage　poi’nts　from　that

in　the　late　1980s」n　fact，　the　TFP　aユso　fdl　by　more　than　one　percen捻ge　po撤．　Thes¢

薮g鷺res　well　repres¢癬重he　stagna鼠eco捻◎翻。　conditio丁重hat　is◎f重e難ref奄rred重◎as£he

“lost　decade”　ef　the　Japanese　eceRomy．

　　　　Nevertheless，　the　economy　finally　seemed　to　shew　some　signs　of　recovery　in　the

early　2000s　when　Japan　underwent　several　important　reforms　under　the　Koizumi

Administration．　Although　the　aggregate　growth　rate　of　the　economy　was　one　and　half

perceRt　iR　the　first　half　of　the　200es，　the　figure　was　maiRly　due　to　the　decreasing　treRd

◎f監ab◎r　i薮p厩，　which　reflec重ed重he　priv滋e　busi数ess　sect◎ゼs　e£f（）賞s　a重d◎w難siz沁g　and

restructuring　during　the　period．　As　far　as　the　fundamental　productivity　trend　was

concerned，　it　was　J’apan’s　productivity　that　had　bailed　the　count’ 窒凵@out　of　the　depths　of

its　slump　of　the　late　1990s．　The　productivity　trend　has　recovered　by　O．6　percentage

points　from　1．4　percent　to　2．0　percent　since　2001，　mainly　due　to　the　resurgence　of

the　TFP．　The　annual　growth　rate　of，　TFP，　which　plunged　｛e　O．4　percent　iR　the　late　1990s，

has　improved　by　O．8　percentage　points　to　1．2　percent　now：　This　compensates

somewhat　for　the　weak　contribution　of　capital　deepening．　The　resurgence　of　the　TFP

reflects　the　recovery　of　aggregate　efficiency　in　the　Japanese　economy．

　　Ne臨er　a‘‘So蓋ow・Paradox”Nom≦‘New　Eco難。瓢y”沁Jap蹴

In　the　discussion　presented　ifi　this　subsection，　we　specifically　address　the　centribution

of　information　technology　to　productivity　improvement　and　the　resultant　economic

growth．　As　Table　1　illustrates，　capital　deepening，　which　refiects　business　investment，

largely　acceuRts　for　the　improvements　iR　labor　productivity　iR　each　period．　For

example，　the　grewth　rate　cf　preductivity　treRds　during　1976一一80，　1981－5，　1986－90，

1991－5，　1996－20eO，　and　2001－2eO5　were，　respectively，　2．3，　2．4，　3．4，　2．7，　1．4，　and　2．e

percent　（see　the　fifth　line　ofthe　table），　ofwhich　capital　deepening　contributed　1．7，　1．5，

1．8，　1．6，　1．0，　and　O．8　percentage　points，　respectively　（see　the　sixth　line　ofthe　table）．

　　　　A1th◎ugh亡h¢◎veraU　c◎二重rib厩i◎難◎f　capl重a三de¢p¢廊簸g　see雛s　t◎have　cha鍛ged

王縦1e，重he　c◎mposiも霊on　of　such　cap玉ta豆deepening　has　shif董ed　subsね爆ially．　Capital

deepening　of　IT　assets　has　gained　in　infiuence，　from　e．1　in　the　late　1970s　to　O．4　in　the

late　1980s．　Capital　deepening　of　IT　assets　has　remained　almost　unchanged　since　then

（see　the　eighth　line　of　the　table），　whereas　non－IT　assets　have　become　less　important，
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Source：　Jorgenson　et　al．，　“Retrospective　Look．”

Note．’　Figures　might　not　add　precisely　because　ofrounding．

going　from　1．6　to　O．4　percent　（see　the　sev¢nth　line　of　the　table）．　The　surge　of　IT　capital

deepened　in　the　late　1980s，　reflecting　the　increased　importance　of　information

technelogy　（see　increase　of　income　share　in　addendum　of　Table　1）　and　the　faster

growth　in　iRformation　technology　assets　（see　growth　rate　of　ifiput　in　addendum　of

Table　1）．

　　　　In　the　first　half　of　the　1990s，　however，　the　capital　deepening　of　IT　assets

had　somewhat　lessened；　since　then　the　figures　have　remained　almost　unchanged，

acc◎u難重i簸g　fbr◎ne－fi負h◎f　the　2．O　perce難t　gr◎w重h　i登the　prod弩ctivity　tre難d　d秘ring重he

2000s．　During　the　same　period，　the　capital　deepening　of　non－IT　assets　became

remarkably　less　productive，　falling　from　1．3　percent　in　the　late　1980s　to　O．4　in　the　ear－

ly　2000s．　Consequently，　the　extent　of　impact　ofIT　assets　on　the　economy　now　matches

tha重◎f　n◎捻護T　assets．

　　　　The　matter　at　hand，　however，　is　not　a　comparison　of　IT　assets　with　non－IT　assets；

our　focus　will　be　on　the　analysis　of　periodic　changes　in　IT　assets　in，　terms　of　their

contribution　to　productivity　improvement　and　the　resultant　economic　growth．　The　last

five　celumns　ef　Table　1　present　seme　important　data　in　this　regard．　Acceleratien　of　the

TFP　（see　the　ninth　line）　and　the　contribution　from　IT　assets　（see　the　eighth　line）　are

described　as　periodic　changes　in　each　of　the　five　periods．　The　remarkable　fact　is　that

the　changes　in　TFP　and　contribution　of　IT　capital　assets　went　in　the　same　direction

until　the　mid－1990s，　instead　of　meving　in　opposite　directions．　This　characteristic

dif欺s　sta窯kly　wi重h　the　f議ct£ha賛he　gr◎wth　rate　ofTFP　a益d　the　c◎撚欝ib頗◎難of　IT

assets　ran　in　opposite　directions　in　the　U．S．　until　the　mid－1990s　（Table　2）．　ln　the　U．S．，
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therefore，　“ecoRomists　were　puzzled　as　te　why　productivity　grewth　was　se　slow

despite　the　widespread　use　of　information　technology．”4　That　was，　demonstrably，　the

“Solow　paradox．”

　　　　The　Japanese　economy　is　a　study　in　contrasts．　For　example，　during　1981－5，　TFP

increased　by　O．4　percentage　points　from　the　previous　five－year　period　with　a　O．1

　　　　pefcentage　point　cennibuticn　from　IT　capital　assets．　There　was　a　O．7　percentage

p◎i搬TFP　growth　with　a　O．3　percent　c（溝trib厩i◎薙f沁m　IT　capi捻l　asse重s　duri難g

i986－90；　and　a　一〇．5　percentage　point　TFP　growth　with　a　一〇．1　percentage　point　IT

capital　assets　contribution　during　1991－5．　Accordingly，　TFP　was　positive　when　capital

deepening　of　IT　capital　assets　contributed　positively，　and　TFP　was　negative　when

IT　capital　assets　contributed　negatively．　ln　other　words，　we　never　saw　the　“Solow　pa－

radox”　in　Japan　before　the　mid－1990s．

　　　　Co鍛verse董y，　no撮a簸難er　of　dear　c（）欝re粟atio難has　been　sh◎w熱betwee薮TFP鍛d重he

contributioR　of　IT　assets　since　the　second　half　of　the　1990s．　For　example，　during

1996－2000，TFP　decreased　by　O．8　percentage　points丘om　the　previous　five　years，　with

a　O．1　percentage　point　positive　contribution　of　IT　capital　assets；　during　2001－2005，

there　was　a　O．8　percentage　point　growth　in　TFP　with　an　unchanged　contribution　（一〇．O

percent　point）　IT　capital　assets．　Therefor¢，　it　seems　that　the　larger　changes　of　TFP，

from　1．2　tc　O．4　to　1．2，　were　Rever　affect¢d　by　capital　deepening　ef　IT　assets，　which

re搬ai盤ed　almos厩鍛ch罎ged　duri盤g　th◎se　peτiods．　It　fbU◎ws　that　we　ca薮see簸ei重her　the

“Solow　paradox”　before　the　mid－1990s　nor　the　“new　economy”　after　the　mid－1990s

in　Japan．　These　observations　are　in　marked　contrast　to　those　of　the　U．S．，　where　the

“paradox”　was　noticeable　before　the　mid－1990s，　as　was　the　“new　economy”　after　the

mid－1990s．

　　　　Seen　in　the　light　of　the　descriptien　presented　in　the　above　subsection，　it　seems

reasenable　te　coAclude　that　the　former　observaticR　（lack　of　a　“Selew　paradex”）

represents　successful　investment　in　“legacy”　information　technology　in　the　1980s，　and

the　latter　observation　（lack　of　a　“new　economy”）　represents　unsuccessfu1　investment　in

open－network　technologies　of　the　internet　in　the　1990s．　The　most　usefu1　investigation

is　therefore　an　examination　of　the　maj　or　reasons　that　resulted　in　the　Japanese　economy

failing　to　reap　the　benefits　ofthe　information　technelogy　innovations　in　the　1990s．　The

follewing　sectiofi　will　address　those　reasons．

4　Baily，　“New　Economy，”　4．
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III．　Changes　and　Developments　in　lnformation　Network　lndustries

In　the　discussion　presented　in　this　section，　we　devote　specific　attention　to　the　Japanese

information　network　industries，　or　IT－producing　industries，　and　investigate　the

background　against　which　to　view　the　missed　oppomanities　of　the　1990s．5　We　also

examine　the　success飼aspects　of　Jap鋤ese壼ndustries，　specifically　the　te韮ec◎mmunica－

tioAs　market，　where　a　ray　ef　hope　has　emanated　in　recent　times，　which　ceuld　be　the

hafbinger◎f　eco穀。緻ic　gr◎w亡h董n　the　co簸｝iぬg　decade．

　　　　A茎tho罧gh　several　c◎搬p1ic滋ed　r¢議so簸s　fbr　Japa簸’s‘‘1◎s重decade”面ght　be

appa醸蝋it　is　appr◎pri麟1◎ok　a姦ea伽d　c◎nsider　telec◎㎜面ca亡i◎貸s　and

related　搬arkets　3s　the　搬ost　i懲por£a滋　a蕪d　i簸：α鷺e簸亡ial　i難d慧s重ries　i盤　their　ro韮e　as

previders　gf　IT　services　in　the　“Aew　eceftomy．”　For　that　reason，　it　＄eems　apt　tg　amalyze

how　indwstries　have　changed　ever　the　last　decades　and　where　they　are　headed．　These

．analyses　will　previde　useful　perspectives　en　the　Japanese　eceRemy．　Fer　this

p聯◎se，　we負rs重review　the　transfbrmat至◎薮of重he　i数dustries．　T蓋e難we　ex雛ine

b◎重h聰successfU豆a嚢d　s鷺ccessfほ韮3speαs・◎f　Japa鍛ese加dustries沁the　fbU◎wing

S1ほbsecti◎］隆S冨

　　Transformatien　frem　Telecemmunications　to　lnformation　Netwerks

Deregulation　of　the　telecemmunications　market　in　Japan　began　in　1985　when　the

Nippen　Telegraph　and　Telephone　Public　Corporation　was　privatized6　as　the　Nippon

Telegraph　and　Telephone　Corporation　（NTT）　and　the　market　was　liberalized　for　new

startups．　lmmediately　after　the　deregulation，　several　new　common　caniers　started　their

businesses　and　many　new　information　network　service　companies　j　oined　the　market．

Accordingly，　investment　in　information　technology　increased　throughout　the　1980s，　as

described　in　section　two．　This　investment　boom，　however，　did　not　continue；　it　ended

suddenly　in　the　early　1990s，　at　a　time　when　the　investment　boom　in　the　U．S．　had　just

begun．

　　　　Information　technology，　during　the　course　of　the　1990s，　progressed　further　and

changed　its　nature　from　simple　high－performance　automatic　transaction　machinery

to　effective　business　communications　tools．　Standard　systems　before　the　1990s　were

5　See　addendum　in　this　paper　where　we　analyze　IT－using　industries　to　address　the　puzzle　of　“neither　a

Solow　paradox　nor　a　new　economy　in　Japan．”

6　This　is　not　a　perfect　privatization　but　a　kind　of　quasi－privatization　because　NTT　retains　special

semi－governmental　status　under　the　NTT　Law　that　obligate＄　the　govemment　to　hold　at　least　one－third　of

NTT’s　shares．　Moreoverl　NTT　does　not　have　a　free　hand　in　their　business．　lt　confronts　several　constraints

in　its　management　under　the　law．　Those　constraints　include　not　only　obligations　of　universal　service　but

also　government’s　approval　related　to　business　plans，　organizational　structures，　corporate　governance，

appointment　of　top　management，　etc．
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mainframe　computers　combined　with　exclusive　network　systems　that　were　customized

by　each　firm，　whereas　personal　computers　were　merely　supplemental　stand

alone　equipment　in　offices．　On　the　other　haRd，　personal　computers　connected　vvith

◎pen　network　s鍍vers　became　d◎謡織＆癬d鷲伽9重h¢王99◎s；之hat　ls，¢◎mp就ers　a貧d

comm職i戯沁獄s　techfto嚢09重es　seam蓋ess豆y　c◎難v¢rged欲難d　beca搬e　practi¢農1　bus短ess

重ools沁◎ffices．

　　　　Wlth◎磁d◎慧bt，　a難¢xtre搬e1y　i搬P◎漁総t　driverわ¢hind宅his　ch鍛9¢was　the

intemet，　with　its　underlyiRg　digital　technologies　of　Transmissiofi　Control　Protocol／

Internet　Protocol　（TCP／IP）　and　router　network　systems，　which　triggered　sweeping

transformations　not　only　in　the　information　network　system　architecture　but　also　in　the

business　management　of　the　telecommunications　industry．　As　Figure　3　iilustrates，

telephony　networks　and　expensive　switched　network　systems　became　“legacy”

systems　in　the　data　communications　network．　lnstead，　the　new　network　system

based　on　an　inexpensive　router　technology　dominated　the　data　communications

netw◎rk　aU◎ver癒e　wor茎d．丁短s　te◎h難dogic犠1　shift　eve搬慧a茎1y　af艶cted　market

co難di重ions　a捻d　busi織¢ss拠odels　i葺the　telec◎㎜縫簸童。滋io簸s　i難d縫stry．
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　　Telecommunications　Market　in　the　“Lost　Decade”

　　　　Unfb魚滋ately，　the　Japanese重eleρom搬u簸icati◎難s　l：難d慧stry　did　n◎重keep　pace　with

this　technological　transformation．　As　the　industry’s　basic　concepts　remained　rooted　in

the　legacy　telephony　age，　arguments　concerning　the　telecommunications　industry　were

搬a量目1y　fbc犠sed◎獄iss疑es　rda重ed　to重h¢re◎rganiza。tio難。欝b欝eakup◎f　NTT　a灘d　its　gro鶏P

of　companies．　A　major　reason　for　these　biased　arguments　is　that　the　NTT　Law　was

scheduled　for　review　in　1990　iR　erder　to　facilitate　a　market　that　was　pro－competitien．

That　deadline，　however，　was　extended　twice：　Te　1995　and　then　to　1997．　These

postponements　wasted　precious　time　in　the　rapidly　changing　digital　age．　The　resultant

reorganizatioR　ef　NTT　iR　19，　99　still　seems　tentative　and　imperfect，　while　technologies

and　mark，et　conditions　have　been　thrusting　and　changing　with　conviction．

　　　　Aft¢r　a猛，　the　f顧da搬e滋al　busi難ess　m◎del　of　the　market　did薮◎t　cha難ge　duri難g癒e

1990s．　This　state　of　affairs　had　a　partial，　yet　significantly，　effect　on　the　slowdown　in

the　transition　into　the　internet－based　information　age．　lt　seems　reasonable　to　infer　that

NTT　a〈lhered　te　switched　Retwerk　systems　instead　ef　the　rcuter　Retwork　systems　cf

the　TCP／IP　technology　because　NTT　had　invested　much　in　the　expensive　switched

network　system　for　a　long　period　of　time　and　had　built　a　fine－tuned　charging　formula

based　o田町eir　swltched捻etwork　sys重e1捻．　In魚。亡，　NTT　cor≧t魚葺ed沁assess　charges

according　to　a　specific　tariff　that　depended　on　access　time　and　distance，　while　the　rest

・fthe　w・rld　was　g・i薮g　the・ther　waジ

　　　　These　business　models　served　as　huge　impediments　that　prevented　Japanese

businesses　from　garnering　the　benefus　of　the　information　technology　revolutien．　ln　the

i難紀met－based　i鍛fbr搬a重i◎難age，　it　iS簸ecessary　tha重刷etw◎rk纏sers　be　able　t◎　磁s宅ay

online”　and　pay　according　to　a　“fiat　rate”　formula，　which　was　a　radical　departure　from

NTT’s　business　medels　cf　the　1990s．　Under　their　business　models，　Retwerk　users　were

charged　such　that　they　had　to　pay　a　dime　every　three　or　five　mi，nutes　for　local　access，

in　addition　to　a　monthly　basic　charge　of　13　dollars．　As　a　result，　network　users　were

charged　455　dollars　a　month　if　they　stayed　online　all　day．　As　Figure　4　d¢picts，　the　use

of　the　internet　was　ten　times　as　expensive　in　Japan　as　it　was　in　the　U．S．　even　though

Japanese　internet　providers　offered　lower　rates　than　U．S．　providers．

　　　　Assuming　“all－day”　use　might　not　be　realistic，　but　even　if　the　internet　were　used

during　business　hours，　from　9　a．m．　to　5　p．m．，　it　was　still　too　expensive，　costing　10－15

do嚢1ars　a　d＆y　fbr　loca亜accoss◎簸1y．　In　c◎飢rast，亡he　be簸e餓s◎f　ne重work　exte懲a翫ies

ceuld　have　been　attained　if　all　users，　from　consumers　to　producers，　from　small　firms

te　big－name　corporations，　were　able　te　access　a　network　at　a　reasonable　rate．　Unlike

7　ln　November　2004，　NTT　finally　announced　its　｝ong－run　business　strategy　of　converging　ali　of　their

b鷲s叢獄esses｛熱重◎1P－b蕊sed難etw◎1宝b鱗s三！圭ess¢s　by　2◎1◎（see　s¢c振。簸3－4叢難亡h塁s　paper）．
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Figure　4：　Rate　of　Stay－Online　lntemet　Use　as　of　l　999
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large　cerr｝panies，　which　were　able　to　afford　a　leased　line，　small　business　proprietors，

ifidependent　contractors，　and　individual　consumers　were　able　to　access　networks　only

via　dial－up　corrnections　in　these　days．　lt　may　be　concluded，　therefore，　that　in　the　1990s

the　Japanese　telecommunications　industry　did　not　provide　appropriate　access　services

whereby　every　user　could　stay　online　and　gain　the　benefits　ofnetwork　externalities．8

　　Successful　Areas　Even　during　the　“Lost　Decade”

In　spite　of　the　facts　recounted　above，　the　telecommunications　market　did　not　miss　out

on　all　opportunities　in　the　1990s．　A　thin　ray　of　promise　was　visible　even　in　the　“lost

decade”　of　the　economy．　One　of　the　most　outstanding　areas　has　been　the　wireless

network　market，　where　the　world’s　most　progressive　combination　of　technologies，　in

cellular　telephones　and　internet　websites，　has　been　seen　in　Japan．　The　cellular　phone

8　ln　the　mid－1990s，　there　were　6．5　million　private　business　establishments　of　which　small　businesses　run

by　sole　proprietors，　not　incorporated，　amounted　to　as　many　as　3．5　million．　On　the　other　hand，　only　60

thousand　firms　employed　100　employees　or　more．　Furthermore，　about　1　million　incorporated　establish－

ments　employed　only　four　or　fewer　employees．　Therefore，　it　is　important　to　consider　srnall　businesses

rather　than　big－name　corporations　when　we　examine　the　benefits　of　network　externalities．
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F三g蘇ど¢5：N疑搬ber◎f雲譲emet　Usefs　i無3apa薮（as◎f£he　E難d◎f　20◎6）
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Table　3：　Expansion　of　the　Cellular　Telephone　Service　Market　in　Japan
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1992 ： ： NTT　Docomo　sp撒一〇ff

1993 2．2 0．9

1994 4．3 13 Deregulation＆digital　service　started

1995 11．7 2．8

1999 ： ： Intemet　access　service　started

2003 86．7 5．8

2（）◎5 93．6 8．6 Figures　fbr　2005　are　esti搬a亡ed
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C◎㎜ミ濠】Ricati◎】はs．

business　is　now　no　longer　a　“telephone”　industry　but　a　new　“keitai”9　industry，　which

combines　mobile　terminals　with　internet　access　services．

　　　　According　to　the　Ministry　of　lnternal　Affairs　and　Communications，　the　number　of

internet　users　in　Japan　had　reached　88　million，　approximately　two－thirds　of　the　total

pepulation，　by　the　eRd　of　2006　（Figure　5）．　lmportantly，　71　million　of　these　peeple

今　‘｛keitai”孟s　sheτthaRd　fbr‘‘keitai　denwa，”嚢童tera難ジ‘P◎τ捻ble　te韮eph◎韮｝e．”
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use　mobile　telephofies　to　connect　te　the　iRternet，　which　is　not　much　less　than　the　81

millien　people　who　use　PCs　to　connect；　64　miMon　peeple　use　both．

　　　　Unlike　the　wired　network　market，　the　wireless　network　market　has　been

ex亡re搬ely　compe重itive　beca慧se撫e　ce壷1ular重eleph◎薮¢service　is　re玉ative蓋y鍛ew．

Altheugh　analog　wireless　services　were　fust　offered　in　1979　as　portable　car　phones　by

the　formerly　government－owned　NTT，　the　expansion　of　the　“keitai”　industry　began　in

the　mid－199es　when　deregulation　ushered　in　digital　technology　iRnovatiozz．　The　market

size　was　minuscule　before　1993：　The　nurr｝ber　of　users　was　appreximately　two　millien

and　the　market　size　was　just　900　billion　yen　（7．5　million　US　dollars）．　Business

opportunities，　however，　expanded　when　the　government　lifted　various　restrictions　in

the　early　1990s．　New　businesses　entered　the　market　aRd　iRvested　heavily　ik　wireless

network　infrastructure，　R＆D，　and　the　marketing　of　various　new　services．　Consequently，

the　market　is　now　extremely　competitive　in　comparison　with　the　wired　network

service　market．　By　the　eRd　ef　1995，　within　two　years　of　deregulatioR，　the　number　of

users　had　reached　10　million；　and　the　market　size　had　expanded　rapidly　to　2．8　nillion

yen　（23　billion　US　dollars）．

　　　　In　s疑ch　c◎瓢pe蹴iv¢mark¢t　c（搬di重i◎捻s，重he　Japa簸ese　mobile　pho捻e益etw◎fk　has

improved　wi．th　the　adoption　of　d．igital　technoiogy．　ln　1999，　Japan　led　the　werld　in

starting　intern¢t　access　servi’ces．　Today，　more　than　100　million　people　have　signed　up

費）rmobile　phones，　a1蓋d　the　market　has　expa捻ded亡。　about癒ne亡riUio益ye難（74　b童lli◎登

dollars）．　Some　70　million　ef　these　users，　as　described　above，　also　use　their　devices　to

access　the　internet．　Although　the　rapid　growth　of　the　keitai　jndustry　has　consumed　a

portion　of　the　once－dominant　wired　teleco血munications　market，　the　result　was　never

z¢ro－sum．　The　tetal　market　size，　includiRg　beth　wired　and　wireles＄　telecommunica－

tions，　doubled　during　the　ten　years　following　the　1993　deregulation　of　the　wireless

network　market　in　Japan．

　　おreakt翫ro磁9翫vi紐e－」謎P翫益Str識亡egy

Another　area　that　has，　since　2001，　shown　promising　trends　is　the　broadband　network

market．　Over　the　last　five　years，　the　JapaRese　govemrRent　has　puttogether　aggressive

policy　packages　that　have　produced　positive　outcomes　in　information　network

industries．　The　Koizumi　administration　had，　in　the　years　since　coming　to　power　in

2001，dem◎欝tr飢ed　the　leadership簸ecessary沁pr◎m◎箆沁ves甑e賊至n　iRformation

technology　w泌the‘‘e－」畿pan　Str飢egジpo蓋icy　packages．　As　pohcymakers　came　to

realize　the　importance　and　dynamic　potential　of　information　technology，　the．y　launched

the　e－Japan　Strategy　in　2001，　seuing　aggressive　goals　for　Japan　and　aiming　to　be　a
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Figure　6：　Broadband　Acce＄＄　Rate　per　100　kbps

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（as　of　2006）
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leading　country　within　five　years　in　the　field　of　high　speed　network　infrastructure　and

重hei罫ef驚。亡ive　us¢．

　　　　This　policy　mix　seems　to　have　been　successfu1　in　some　areas．　The　highest　levels

ofbroadband　and　wireless　communications　infrastructure　are　now　available　in　Japan　at

the　lewest　service　rates　in　the　world　（Figures　6，　7，　aRd　8）．　As　for　the　wired　brcadband

market，　the　government　strongly　supported　new　businesses　by　enforcing　a

pro－co瓢pe廊◎難王egal　fヒa磁ew◎rk　aU◎wing　severa1難¢wc◎meごs　to　s亡art疑p　busi難esses

and　begin　competing　with　NTT　in　the　ADSL　market．　The　Ministry　of　Posts　and

Telecommunications　（now，　reorganized　into　the　Ministry　of　lnternal　Affairs　and

Comm饗nicatio捻s），　the　regu壷a重沁g　a厩h◎rity◎f　th¢亡e！ecom搬縁nica重i◎ns　industry，

provided　guidelines　that　put　pressure　on　NTT　to　open　its　wired　access　network　to

ftewcomers．　ln　addition，　the　Fair　Trade　Cemmission　strictly　enforc¢d　the　Anti－trust

Law　in　the　ADSL　market．

　　　　Although　Japan　had　failed　to　transform　its　telecommunications　business　from　a

switched　network　sys重e貸｝to　a薮i搬e難et　acc¢ss　sys重em　d面難g　the　199◎s，　the　broadba猿d

and　mobile　internet　access　system　has　allowed　Japan　the　chance　to　get　back　into　the

action　in　the　2000s　（see　Figure　3　again）．　Since　2004，　the　NTT　has　been　transforming

all　its　bus壼nesses　i搬◎IP－based簸etw◎τk　s¢rvices　a捻d　is　e癬h繭as重ic　ab◎厩investi難9

in　optical　fiber　bundle　infrastructure．　Now　Japan　is　ready　to　expand　into　new　frontiers

of　the　broadbaRd，　mebile，　aRd　ubiquiteus　computiRg　ltetwgrk　age．　We　should　therefore

not　be　too　pessimistic　about　the　growth　potential　of　the　Japan¢se　information　network

market　in　spite　of　the　fumbles　o．f　the　1990s．　W¢　should　instead　be　hopefu1　that

Japan　r¢sp◎nds　w¢慧重。重he　huge　opp◎r一難i輩ies　i声門¢熱exレgeft¢ratioR薮e纏◎rks◎f重he

broadband，　mobile，　and　ubiquitous　network　industries　that　are　certain　to　come　its　way．

　　Promis韮簸g　Trends蓋羅伽Sta鰍ics

The　promising　trends　d¢scribed　above　are　bome　out　in　the　statistics．　Takeshi

Hiromatsu，　Akihiko　Shinezaki，　and　Yusuke　Yamamoto　conducted　input－o’utput

analyses　and　estimated　the　impacts　on　production　and　employment　attributable　to

information　Retwork　industries，　including　hardware，　software，　data　processing　services，

and　telecemmunications，　since　199．　0．ie　Results　were　compared　with　those　of　the

automobile　industry，　one　of　Japan’s　leading　sectors．　Results　of　the　input－output

aRalyses　described　abeve　are　as　fellows　（Table　4）．

　　　　Although　the　final　demand　for　information　network　indusuies　in　1990　was　a　mere

40　percent　of　that　of　the　automobile　industry，　the　demand　by　2004　had　grown　enough

t◎surpass　the　a磁omoblle　indus重ry．　Moreover，　a1毛h◎慧gh重he　va1総of亡◎亡a韮produc重量。難

iO　Hiromatsu，　ShinQzaki，　and　Yamamote，　“JQho　Rettowaku　sangyo．”
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Table　4：　Comparison　between　the　ICT　and　Automobile　Industries’　Economic　Presence

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（b童難壼。難s◎fye薮；th◎usands　ofe．rnp蒸oye¢s）

董99◎ 蔓995 2◎◎◎ 2◎◎嬬

Final　demand ICT　lnd憾ry 9，170
12122　　，

2◎，58玉 25，5肇．3

Car　industry 21，619 19，261 19，479 21，415

ICT　in伽stry 16，180 20，595． 35，423 41β42Production

奄獅р浮モ?高?獅 Car　indus覚y 60，539 53，458 54，591 58，968

ICT　industly 8，186 10，688 17，507 21，078value－added

奄獅р浮モ?高?獅 Car　i臓dust1y 18，188 16，253 16，166 17，423

夏CT量難d縫s鍍y 913 1，118 1，750 2，028Employme塗t

??hce瓢e嬢 Ca漁d障囲y 2，◎57 董，789 L7（）4 玉β35

Flxed　l盤vestr駐e簸亡 ICT　l捻d“s劔 簸．a． 4，685 6，539 4，9り9

Car㎞dus枕y n．a． 2，312 2，213 3，！81

ICT　iぬdustry n．a． 8，877 12，142 8，802Production

奄獅р浮モ?高?獅 Car　industry n．a． 4，292 3，964 5，383

ICT　industry n．a． 527 726 535Employment

奄獅р浮モ?高?獅 Car　i獄dustry n．a． 262 237 325

Source：　Hiromatsu，　Shinozaki，　and　Yamamoto，　“Joho　nettowaku　sangyo．”
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generated　by癒e　infbr瓢ati◎n無etw◎rk魚伽s重ries　was難ot　even　c1（）se亡。　that　attrib厩ab　l¢

to　the　automobile　industry，　the　amount　of　value　addition　that　was　engineered　by

the　information　network　industries　surpassed　the　contribution　from　the　automobile

industry．　Employment　ataibutable　te　the　informatioR　network　industries　increased

倉。搬9B　th◎魏s縦捻d　j◎bs　i難蒐99◎t◎2，028亡housand　j◎bs　iR　2004，　whereas　e搬p1◎ym．¢雛

genera亡ed　by　the　a慧重。搬obi亜e　industry　droPPed　倉◎m　2，057　出。纏sa盤d　j◎bs　重◎　1，835

thousand　during　that　peried．　Also，　capital　investment　in　information　network　industries

for　2004　was　higher　than　the　figure　for　the　automobile　industry；　the　former　resulting

in　induced　produ¢tion　worth　nine　trillion　yen　（73　billion　US　dollars）　compared　to

five　trillion　yen　（45　billion　US　dollars）　for　the　automobile　industry．　ln　addition，

employment　figures　attributable　to　investment　in　the　information　network　industry

surpassed　the　cerrespondifig　figures　for　the　automobile　industry．

　　　　The　key三三d魚g　fr（》患this　a簸alysi＄is　tha重重he　i蕪d慧ced　effects　of　the　i薮fbr搬atio難

network　industries　in　terms　of　employment　generatien　and　vaiue　addition　went　past

those　of　the　automobile　industry　around　the　year　2000．　The　results　indicate　that　the

information　network　industries　spent　the　“lost　decade”　developing　into　a　core　industry

that　has　now　become　th，e　engine　of　the　Japanese　economy．　These　changes　in　industriai

stn三ct蟹e　1捻eshed　per艶cdy　with　the¢一ぬpan　stra重egy重hat　has　b¢¢織pr◎搬◎亡εd　stro獄gly

in　Japan　since　2001；Japan　Row　s餓難ds　a雛he　fbre倉。搬◎f　gl◎ba蓋童nfbrmati◎難stra重eg孟¢s

in　mobile，　broadband，　and　ubiquitous　network　technolegies．

IV．　Opportunities　and　Challenges　for　Japan’s　Nevv　Economy

IR　this　final　section，　we　coRsider　oppemeRities　and　challeRges　that　lie　ahead　for　Japan，，

based　o嚢網he　a難a璽yses　prese擁亡ed　i難this　paper．　Tbday，組fbrma重i◎難重¢c㎞◎1◎gy　c◎捻ti黛慧es

te　change　and　inspire　countries　to　develop　relentlessly．　ln　the　1990s，　when　Japan　had

missed　the　chance　to　ride　the　waves　of　global　technological　innovation，　changes　were

canied　out　in　the　form　of　significant　transformations：　From　analog　to　digital；　from

switched　network　systems　to　router　（TCPIIP）　network　systems；　frem　charging

according　t◎acc¢ss　ti霊孤e　a難d　dista獄ce重。　chargi薙g　a　fla重rate；a鍛d：翫。憩intermittent

access　to　coRtinuous　preSeRce　online　（see　Figure　3）．

　　　　A　different　generation　ef　changes　demands　the　industry’s　focus　today：　From

narrowband　to　broadband，　from　fixed　（wired）　network　to　fixed　mobile　convergence

or　FMC，　from　copper　cable　lines　to　optical　fiber　bundles；　fro／m　low　to　medium

volume　data　communications　to　extra－high　volume　data　communications；　and　from

business－oriented　computing　networks　to　ubiquitous　computing　networks　such　as
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home　electronics　computing　networks．　Japanese　inforrnation　network　industries　seem

to　be　keepiRg　pace　with　these　changes　even　theugh　the　contribution　of　information

technology　to　Japan’s　aggregate　productivity　improvement　does　not　yet　show　up　in　the

growth　acceunting　analysis．

　　　　It　seems　reasonable　to　suppose　that　it　will　take　time　for　these　constructive

changes　to　materialize　as　statistics　in　the　form　of　accumulation　of　IT　assets　and

resultant　contributions　to　the　resurgence　of　productivity．　ln　other　words，　since

the　growth　accounting　method　is　not　a　forward－looking　analysis　（rather　a　fairly

backward－looking　one），　it　will　be　usefu1　to　consider　the　opportunities　and　challenges

for　the　Japanese　economy　in　the　upcoming　age　of　broadband，　mobile，　and　ubiquitous

燕e重w◎rks　befbre　we　co！｝d縫ct　f犠rther　s繊dies　us拠g　s亡atis重ica1搬easures．

　　Opport幅t藍es　i獄Media　Co謎verge薮ce

The　ongoing　mutations　described　above　imply　that　the　market　conditions　in　the

iRformation　Retwcrk　industries　are　traRsferming　further．　The　mamber　ef　Retwgrk　“sers

is　radi“cally　expanding；　a　variety　of　gadgets　such　as　music　players，　cellular　phone

receivers，　persenal　digital　assistants　（PDAs），　home　electronic　devices，　as　well　as

personal　computers　are　being　networked．　Furthermore，　optical　fiber　bundles　are

making　it　possible　for　telecommunications　networks　to　carry　movies　and　TV　programs，

as　broadcasting　networks　or　cable　television　（CATV）　networks　do．　Data　transaction

volumes　are，　therefore，　soaring．

　　　　These　new　technologies　have　enabled　the　dewnleading　and　uploading　of

digital－rich　content，　such　as　music　and　video　movies，　at　a　reasonable　cost．　As　a　result，

we　Row　have　an　alternative　medium　fer　tran＄mining　rich　centept，　which　earlier　could

only　be　broadcast　and　received　via　radio　or　television．　This　has　led　to　what　is　termed

as　も‘懲¢dia　c◎籠verge薫ceうラi難　i簸fb】㎜滅i◎難　難etwork　i鍛dust蜜i¢s；重he　salien重i組Plicati◎難

being　that　the　wall　separating　telecommunications　industries　from　broadcasting

busiftesses　is　disappeariRg，　at　least　iR　technological　terms．

　　　　A　wide　range　of　related　markets　seems　to　be　meeting　and　merging　and　thereby，

¢envergiRg．　Consequently，　a　huge　market，　rather　than　a　cluster　ef　small　fragmented

markets，　is　emerging　in　the　broadband，　mobile，　and　ubiquitous　information　age．　That

emerging　single　market　cemprises　the　markets　for　broadcasting，　telecommunications，

content　busin¢sses　such　as　animation　production　and　movies，　gadget　manufacturing

such　as　home　electronics，　as　well　as　computers　（in　Japan，　keltai，　which　represents

the　characteristics　of　mobiie，　broadband，　and　ubiquitous　technologies，　is　seen　as　a

potential　core　of“media　convergence”）．
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　　　　This　trend　of　“media　convergence”　develops　a　huge　single　market，　which

subsequently　becomes　a　strong　eRgine　for　ecenomic　growth．　Economic　theory

supports　this　view．　Adam　Smith，　considered　by　some　to　be　the　founder　of　modern

econemics，　argued　that　the　size　ef　the　market　determikes　the　depth　of　labor　divisien，

aRd　the　depth　ef　labcr　division　defifies　the　level　cf　productivity，　which　is　the　mest

impcrtant　factcr　in　ecenemic　grewth．　Therefere，　the　expansien　of　an　informatioft

netw◎rk　n茎arke重that　eli1孤ina重es　barriers　thr（）ugh　technd◎g重cah難鍛◎va亡io難ca簸i！1crease

Japa1ゴs　ec◎盆◎憩ic　growth重hr◎疑gh　i難creased　produc重ivity．

　　ChalleRges　for　IRsti加tio舩蓋Refbr】m

Alth◎疑gh　new，　e搬erg沁g　infbr搬ation重ech盤◎蓋ogy　paves　the　way　fbr　b慧s魚ess

oppcrtuRities　aRd　aggregate　eceRemic　grewth　in　Japan，　these　benefits　arc　net

a撮◎m，就ica皿y　feaユized．　The　possibilities　oftech簸。霊◎g重cal沁難◎vati◎簸ca総◎難ly　bec◎搬e

reality　when　they　are　accempaRied　by　institutioRal　change，　or　regulatory　reform．

This　is　especiaUy甘ue　i益重he盤ew　fields　th滋i盤難ova重io難◎pe鍛s糠p，　where重he　existi薮g

regulati◎鍛s　◎：臼：en　bec◎1孤e　restfic毛i◎ns，　a難d　重he　u捻intended　c◎澄se（lue難ces　of　such

regulatioRs　might　cause　confusioR．

　　　　For　examp璽e，　some聡der董yi簸g　regulatio難s加the　broadcasti鍛g　a難d重e蓋ecommu難i－

cations　iRdustries　are　Re　loRger　appropriate．　Most　such　regulations　were　¢stabiished

several　decades　ago　when　the　state　of　technology　was　completely　differeRt　from

what　it　is　today．　IR　those　days，　the　mainstream　businesses　were　radio　broadcasting　and

telephony　communications　rather　than　the　digital・broadcasting　and　digital　data

communications　that　deminate　today．　Moreover，　broadcasting　and　telecommunications

were　considered　to　have　completely　different　businesses　models．　There　are　no　longer

appropriate　formal　rules　for　new　businesses　in　the　era　of　“media　convergence．”

Consequently，　the　revision　of　broadcasting　laws，　telecommunications　business　laws，

copyright　laws，　and　other　related　regulations　is　necessary　to　create　an　environment　in

accordance　with　the　current　generation　of　technological　changes．

　　　　Copyright　law　presents　an　illustrative　example．　lt　is　actually　prohibited　by　law　to

disseminate　the　contents　of　TV　programs　or　movies　via　internet　protocol　（IP）　based

data　streaming　technology　using　optical　fiber　bundles　in　a　telecommunications

network，　but　doing　so　via　a　cable　television　network　is　allowed．　From　the　consumer’s

viewpoint，　however，　it　does　not　matter　whether　the　contents　of　TV　programs　or　movies

are　provided　by　a　cable　television　network，　a　telecommunications　fiber　to　the　home

（FTTH）　network，　or　a　ground　wave　broadcasting　network．　Consumers　simply　want　to

enjoy　TV　programs　or　movies　on　sophisticated，　sparkling　screens，　and　pay　the　lowest

service　charges．
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Figure　9：　Economic　Growth　and　Sources　of　Productivity　Growth
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Source：　Table　1　in　this　paper．

　　　　In　addition，　it　is　netewerthy　that　iRstitutiens　impose　not　only　formal　rules　but　also

iRferma｝　constrai”ts，　as　Douglass　C．　Nerth　argued．　i　i　Such　iRformal　constraiRts　are

clesely　related　te　busiRess　practices，　ccRventicns，　aRd　behaviers　withiR　the　iRdustry．

The　b罫◎adcast沁g　i擁dustry　is　k益ow盤fbr　exdusive　and　ambig魏。鱗s　b慧si簸ess　prac重ices

and　conventiens．　ln　the　legacy　state　of　fietwork　technology，　breadcasting　memberships

were　so　limited　that　they　were　able　to　obtain　overwhelming　advantages　in　their

business　and　maintain　high　margins　in　their　income　statements：　lt　was　a　kind　of

monopoly　rent．

　　　　As　a　result，　broadcasting　firms　dominated　the　market　and　built　business　practices

and　conventions　that　were　to　their　own　advantage．　For　instance，　content　producers　are

obliged　to　be　at　an　unreasonable　disadvantage　against　broadcasting　firms．　ln　some

cases，　content　producers　have　virtually　no　rights　of　secondary　use　to　their　own　content

because　broadcasting　firms　have　exclusive　bargaining　power　to　run　the　content　in　their

breadcasting　networks．

　　　　The　challenges　described　abcve　are　j“st　examples　ef　what　we　Reed　tc　address

i難the　age◎f‘‘通edia　c◎nverge難ce．”A難i搬P◎rta難t　po沁t　that斑慧sもbe　e憩phasized　is

圭董No臨画∫∫嬬㈱．．
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Tab1e　5：Japa鍛’s　P◎te癬i撮G．rowth　Ra重e　a難d　Es重i！舩io難◎f　l重s　Acce匪erati◎難

Japaガs　ec◎織◎！簸ic　gr◎wth　r磁e £s振瓢a悲io雛 ◎f駐cce韮era媛◎簸

Averag¢ Poten£ial　rate Case　I Case　II

Growtb　rate 2．81 1．63 2．33 2．58

Labor　input 0．31 一〇．86 一〇．86 一〇．86

Lab◎r　Prod疑C重圭v重氏 2．49 2．49 3．19 3．44

B“sl盤ess　Cyc韮e ◎．！5

『 一 一

Tre難d 2．35 2．49 3護9（乎0．70） 3．44（÷o．95）

Cap姻δeepe癌9 B7 L5玉 1．男 L89

of捻◎轟．豆T 笠．13 1．B 1．13 烹。B

of　IT　assets 0．24 0．38 0．78 0．76

Labor　quality 0．32 0．32 0．32 0．32

Tbtal　Factor　Productivity 0．66 0．66 0．96 1．23

ハ～∂te’Average　excludes　extraordinary　periods　of　the　late　l　980s　a簸d血e　Iate　1990s．　The　pot¢翻a蔓rate

i捻。◎1p◎ra重es　de艶ographic重re鍛ds滋廊¢難ex重few　decades　a鍛d　rec¢嬢co滋rib総重i◎n◎f　IT　asse重s．　Cas¢1

f¢pr¢se搬s癒滋3apaゴs　TFP　a鍛d　caρ1総1　deepe盤雛g　of　IT　ass¢重s　c鋤ca重。難羅p　w濾癒os§◎f撫¢US．　Case　I夏

repr¢s¢嬢s癒a重Japa盤ca簸accel¢ra雛疑s　pr◎d秘。重iv二重y　by◎．95　perc¢撮a＄¢p◎撤s，　as亡he　U　S。　has　do織¢si難ce

癒he亘ate童990s．

that　both　the　regulatory　authority　and　private　businesses　should　make　intensive　and

continuous　efforts　to　avoid　slipping　up　on　the　chance　to　grow　and　reap　the　benefits　of

the　“new　economy”　in　the　following　decades．

　　Si二日P霊e　Es樋搬a重io蹴of　Japaガs　Pot磁ia璽Growth：R蜘

F漁1至y，we　wiU　c◎nd繊some　simp韮e　estima重重◎n◎f　Japa簸’s　po重entia韮gr◎確h鍛艶given

that　the　Japanese　economy　reaps　the　gains　of　IT　investment，　as　the　U．S．　econemy　has

done　since　the　mid－1990s．　Before　we　formulate　such　an　estimate，　it　will　be　useful

to　review　the　long－run　trace　of　Japan’s　fundamental　productivity　trends　in　order　to　put

together　a　baseline　fer　the　measuremefit　of　the　potential　growth　rate．

　　　　As　examined　in　s¢c重沁難tw◎，亡he　growth　rat¢◎f重he　eco盤。血y　has　fh蒙ctua紀d

greatly◎ver　the　last　thr¢¢d¢cades．　The　cha難ges　i三重he魚織da搬e難捻1　pr◎ductivity　tre数（至，

hewever，　were　not　so　drastic：　they　were　modefate　because　the　trend　was　free　from　th¢

fluctuating　effects　of　labor　input　and　the　business　cycle，　as　Figure　9　illustrates　well．

　　　　Fu曲e㎜ore，　disregarding　the　exceptional　periods　of　the　late　1980s，　a　period

of　overheated　economic　boom，　and　the　late　1990s，　a　period　of　financial　crisis　and

deflation，　the　fundamental　productivity　trends　are　stable：　2．3　percent　in　the　late　1970s，
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2．4　percent　in　the　early　1980s，　2．7　percent　in　the　early　1990s，　and　2．0　percent　in

the　early　200es．　As　the　data　in　Table　5　underscores，　the　average　growth　rate　of　the

fundamental　productivity　trend　in　these　stable　periods　is　around　two　and　half　percent．

It　therefore　seems　appropriate　to　conclude　that　an　annual　productivity　growth　rate

ef　twe　and　half　perceRt　is　the　baseliRe　that　the　Japanese　ecoRomy　preserves　as　its

minimum　potential．

　　　　For　the　estimation　of　economic　growth，　demographic　trends　need　to　be　considered

as　well．　The　Japanese　national　population　is　predicted　to　decrease　for　some　time

i搬◎癒e魚撫re．　Acc◎rding　to定he　Nati◎捻al　Insti搬te　of　P◎pulati◎簸and　S◎c霊a韮Sec慧r圭ty

Research，　the　working－age　population　will　be　decreasing　at　a・little　less　than　one

pcrcent　annually　ever　the　next　few　decades．　Under　this　diminishing　demographic　trend，

the　petefttial　economic　growth　rate　would　be　just　less　than　two　percent　annually　even

if　the　recent　level　of　IT　contribution　is　considered．

　　　　What　we　should　net　disregard　is　the　fact　that　the　U．S．　econemy　managed　to

accelerate　its　productivity　by　ofte　percentage　point＄　frem　oRe　and　halfpercent　annually

to　more　than　two　and　half　percent　with　average　annual　contributions　of　O．8　percent

from　IT　assets　and　1．0　percent　from　the　TFP，　after　the　mid－1990s．　lf　we　suppose

癒a重theJapa鷺ese　ec◎薮◎my　catches鷺p　wi癒the　U．S．◎r農chieves　a　similar　ra亡e　of

acceleration　to　that　ofthe　U．S．，　the　economy　wiK　grow　at　a　healthy　clip　of　around　two

and　half　percent　annually，　rather　than　merely　one　and　half　percent　mark　that　has　becn

gen¢rally　accepted　in　Japan　so　far．　Although　adaptation　of　U．S．　figures　to　the　Japanese

economy　might　be　simple　afid　Rak’ve，　several　other　empirical　studics　suggest　that

it　is　．feasible　for　the　Japanese　economy　to　grow　at　three　p¢rcent　or　faster　given　an

apProP姦ate　pdicy拠ix　a難d　c◎rp◎ra重e　r¢fbrms．玉2　Co難seque捻t蓋y，　we　may　c◎簸dude重hat

the　Japanese　economy　has　the　potential　to　realize　vigorous　economic　growth　iR　the

years　ahead．

Conclusion

Ift　this　paper，　w¢exa幽門d　the　impaαof　thピ‘難ew　ec（）擁。搬ジ（搬Jap蔑鍛ese　b縫s壼nesses．

We　first　reviewed　the　contribution　of　information　technology　to　Japan’s　economic

growth　over　the　last　30　years．　Then　we　¢xplained　the　changes　and　developments　within

the　Jap膿se　i捻fbrmation　netw◎rk　ind醸riesl　Fin縫韮蓋y，　we　c◎巖sidered癒e　oPP◎四面es

and　ch撫Ue簸ges負）r　Japa難i猷he　upcoml簸g　age　of魚e‘‘簸ew　ec◎難omジThese　a難alyses

垂2@Se¢．Ada搬§，　et　aま．，／歪｛rce～erating．ノOρan驚Econemic　Gro’wが凄a盤d　Ml綴s鍍y　of夏嬢¢澱al　A撫重rs　a薮d

Com月賦icat量。鍛s，ノ励。醜s伽hakusho．
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revealed　that　Japan　had　successfully　introduced　the　“legacy”　type　of　information

technology　before　the　mid－1990s　but　had　failed　to　keep　pace　when　radical　changes

swept　through　the　global　IT　scenario　in　the　1990s．　As　for　whether　a　“Solow　paradox”

is　prevalent　in　Japan，　we　may　conclude　with　confidence　that　there　is　neither　a　“Solow

paradox”nor　a‘‘new　economジin　Japan　at　present．　A　major　reason　why　Japan

fUmbled　and　could　not　q磁e　gamer　the　bene餓s　of　the‘‘new　economゾ’was　fbund　to

lie　in　the　cou搬ry’s　treatme搬of　its　te韮ecommunications　industry，　which　missed

imp頒a簸t　buslness　opp◎r搬磁ies　rela重ed給癒e　techn◎1◎g壼cal　changes◎f　the　1990s．

1難spi重e◎f　tha重，　s◎顯e　pr◎撫isi簸g　tre簸ds　have　surfaced　rece11重ly　i難s慧ch　areas　as　rn◎bile，

ubiquiteus，　and　broadbaRd　netwerks．　These　treRds，　if　supperted　by　apprepriate

ins重i加tional　reforms韮薮竈e㎜s◎f　ame登d搬e嬢s　i登fb㎜al　r疑les　a鍛d重he　eli獄i難滋ion◎f

in長）r搬al　c◎ns甘ai薮ts，　migh重蓋ead　the　Japanese　ec◎no斑y　back　fヒ◎m重he‘‘壷。就deca（圭e”

into　the　“born－again　decade．”
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Addendum：Ana璽ys蓋s　o羅夏丁・ヒUsin霧1簸伽stries

This　Addend“m　s¢c亡i◎熱is撤end¢d　t◎re¢xa磁ne亡he艶a搬res◎f癒¢Japa難¢se漁d婆strial

organization，　or　corporate　system，　in　order　to　understand　why　the　implications　of

informatien　technology　were　lost　on　the　Japanese　IT－using　industrie＄．

　　　　As　we　have　already　discussed，　information　technology，　the　lnternet　in　panicular，

began　to　deeply　affect　ecenomic　performance　world　wide　in　the　19．　9，　Os．　At　the　same

time，　a　clear　contrast　emerged　on　both　sides　of　the　Pacific　Ocean：　the　longest　and　most

vig◎r◎騒s¢c◎n◎mic　expansi◎難船亡he　U．S．　a難d　a　dawd豆ing　slump魚Japa簸。　k　s¢e撮s亡h農t

掘sco撮rast　was　p麟1y　b磁signific韻tiy　c躍sed　by　a　dif驚re難。¢in　corp（）r滋¢a重ti撫d¢s

◎flT一秘si数墓i鍛d醸ries重◎w縦rd亡h¢i麟¢o伽ves重鑓ent　i離ew宅ech難。翌◎gy．

　　　　Thus，　w¢wiU　first　review　th¢s愈re捻9磁s　o：f亡he　Japanese　corPoど飢¢sys重¢搬，　a熱d

the簸a捻alyze　h◎噴hose　s愈re蕪g宅hs　b¢cam¢wea㎞esses　when　i重camdo　1¢ading重he

economy　into　the　open　network　infotmation　age．　Through　this　argument，　we　can

analyze　possible　impediments　preventing　the　Japanese　economy　from　achieving　the

benefus　of　the　information　technology　revolution．．

1）互㈱9m嚢Syste搬vs。　Mod幽r　systo磁

Acc（）rdi獄g愈。　the　Eco捻◎瓢ic　P董a簸鍛i捻g　Age簸cy，　which　a難alyzed重he　str¢難gths　of

重he　1980s　J隷pa厳ese　eco獄omy，　C◎rporate　Jap鋤’s　orga貸iza重ional　s鋤。雛e　had　sev¢ral

principal　features．B　These　characteristics　facilitated　success　in　technological

improvement　and　in　transforming　the　economy，　through　the　1970s　and　80s，　from

energy－consuming　heavy　industries　to　well－advanced　R＆D　manufacturing．　The

features　were：　（1）　intensive　face　to　face　communications　based　on　an　intimate　human

network；　（2）　shared　business　information　through　informal　communication；　（3）

some　overlap　in　j　obs　under　a　flcxible　organizational　structure　and　unrestricted　j　ob

descriptions　within　a　firm；　and　（4）　the　extension　of　these　characteristics　to　the

transac伽s　betwee難亡h面㎜s　and　the　creation◎f　l◎ng一重e㎜relatio紬lps　i簸a捻

i難d慧s掃うal　orga織iz飢i◎難．

　　　　Her¢i益，　we　r¢fer給the　ab◎ve一瓢¢搬i◎fted　se重◎f　character童sもics　as　a蕪弱孟蹴egrat¢d

organ捻滋量◎ゴ’（》r　‘‘i訟tegr飢ed　syste瓢．”鱒　1蕪　a登　integra重ed　organizat童。鍛　重nl＆）】㎜ati（搬

。．irculates　by　means　of　informal　traffic　and　is　shared　in　a　tacit　manner．　Accordingly，

an　integrated　system　is　quite　appropriate　for　technological　．improvement　through

“leaming　by　doing”iS　because　invisible　and　tacit　skills　can　be　shared　and　transferred

董3£c◎無。無三cP叢｛繊燕i難g　Age簸cy努Keizai　hakusko．

叢毒P・至1・yR・s・・酬・・亡i餓・抑卿舵甑㈱・・繊J・卿・…y・蜘・…1醜㈱d・y・蹴
15Ke撒¢癒」．　A鴛ow　aごg穰es　the　i撮p薮cat三〇鍍of　learRiRg　by　d◎i難g．　See　A霞ow，縄The総co難。纐¢

数日P蒙量ca重目。鍛s．鱒
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Figure　A－1．　Modularity　versus　lntegrality
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easily　amcng　empleyees　or　an　exclusive　group　ef　ccmpaRies　and　are　assimilated

within　a　membership　day　by　day．

　　　　For　this　reason，　Corporate　Japan　had　performed　well　through　continuous

improvements　such　as　kaizen　or　total　quality　management　in　its　production　lines．　As

Arrow　mentioned，　“knowledge　is　growing　time”；i6　leaming　by　doing　is　an　important

engine　of　R＆D　activities　in　an　integral　organization，　which　is　characterized　by　its

continuous　improvement，　tacit　skills，　long－term　relations，　integrality，　common　culture，

gradual　（flying　geese　style）　progress，　etc．　That　is　one　reason　why　Japanese　business

maintains　better　performance＄　in　such　industries　as　automobiles　and　liqui，d　crystal

display　manufacturing，　even　in　the　lnformation　Age．

　　　　In　contrast，　Corporate　Ame．rica　has　different　features　in　its　organi，zational

structure　（Figure　A－1），　which　we　refer　to　here　as　a　“medular　organizatien，”　or

‘‘ﾀ◎dular　syste搬。”韮71難amodu亜ar◎rga難iza亡i◎n，負）mユa蓋job　descripti◎ns　d¢伽e　the

missieR　ef　each　jeb　pesition．　Mereever，　berders　that　separate　job　uRits　er　divisions

are憩uch　ciearer重han短a捻霊癬egrated◎rganizati◎n．　H◎wever，　a　mod磁ar　sys重em

sometimes　makes　it　difficult　to　understand　the　internal　activities　of　other　jeb　units　and

to　share　information　that　involves　the　entire　organization．　To　resolve　this　difficulty，

・a　standard　format　for　an　open　interface　is　created，　which　promotes　smooth　formal

communication　among　units．　This　common　interface　and　simple　protocol　eases

i6　lbid．，　155．

i7　Richard　N．　Langlois　and　Paul　L．　Robertson　argue　the　nature　of　modularity．　See　1　anglois　and

Robertson．　“Networks　and　lnnovation．”
　　　　　　　’
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Table　A4．Ec◎薮◎mles沁the　I難fbrma重i◎盤Age　a総d　the　I盤dus重rla蓋Age

Types　ofMerit Emerging　In飴㎜ation　A蓼e Matured　Industrial　Age

Scale　Merit Network　Effbcts（Externalities） Economies　of　Scal¢

．COllSUmerS’SCale　merit 一producers’sca1¢nlerit

EcQno謡es　of　Outsourclng Economies　of　Scope

Res◎磁ce 脚。慧毛s叢de　res◎1L】匡rces 一i】陰一h◎1議se韮「esO1議rces

Me童 一撚轟ρ1e◎fga漉a£圭◎難s 一S圭鍛gle雛eg幟¢d◎fga癬za毛沁益

一synergy　ef艶ct 　　　　　　　徽黷bOS毛savmg

一i㎜ovations（new　combinations） 一leamin＄by　doing

Desirable Multiple　small　players Larger　organization

Industrial　Organi一 Comp¢titive　market Oligopoly，　or　monopoly

　　，嘯≠矧W0塁 Compa毛lbi薮魯 C◎n亡三照勢

M◎d慧1鍵嚢y 櫨egfa至i妙

Source：　Adams，　et　al．，　Aecelerating　Japan　k　Ecenomge　6’rowth，　65，　Table　8．1．

communication，　even　with　newcomers　or　participants　outside　the　organization，　in　a

modular　organization．　This　is　in　sharp　contrast　to　communication　canied　out　in　an

integrated　organization．

　　　　As　rr｝entioned　abeve，　one　type　of　activity　that　impreves　the　R＆D　payeff　is　what

Arrow　caHs‘‘璽eam短g　by　doing”；i重’s　a　philosophy重hat　works　b磯er　i簸a盤i盆egra重ed

system．　Another　typ¢　of　activity　that　improves　the　R＆D　payoff　is　what　Joseph

Schumpeter　refers　to　as　“innovations．”　lnnovations　are　characterized　as　disruptive

changes，　new　combinations，　open　source　relations，　modularity，　novelty　and　variety，

random　（or　leap　frog　style）　progress，　etc．　These　characteristics　are　more　suitable　for

the　medular　system　of　the　U．S．　rather　than　the　integrated　system　efJapan．

2）Trans霊brm窺tio簸of伽Eco羅omies

Progress　and　diffus／ion　of　inforrnation　technology　seems　to　cause　dynamic　changes　in

the　economic　environment．　ln　fact．　it　seems　r，　easonable　to　assume　that　economies　are
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’

going　to　change　from　those　favoring　an　integrated　system　to　those　favoring　a　modular

system．　The　reason　fer　this　presumption　is　that，　with　the　prevalence　of　open　network

and　digital　technelegy，　sigRificant　“network　effects”　emerge，　as　do　“eceRgmies　of

eutsourcing．”

　　　　Table　A－1　clarifies　the　notion　of　“economies　of　outsourcing”　and　incorporates　it

，into　other　concepts　of　economies；　“economi，es　of　scale，”　“economies　of　scope，”　and

“network　externalities．”　Economies　of　outsourcing　are　the　obverse　of　economies
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of　scope　just　as　network　effects　are　the　obverse　of　ecoRemies　cf　scale．i8　URder　ecen－

omies　of　outsourcing，　economic　benefits　arise　from　resources　eutside　the

organization，　rather　than　from　in－house　resources　under　economies　of　scope，　inducing

a　synergy　effect　of　dynamic　“new　cembinations，”　which　is　the　key　concept　ilt　what

Joseph　Schumpeter　refers　to　as　the　drMng　force　of　irmovation．

　　　　With　open　networks　and　digital　technology　prevailing，　modularity　has　come　to

gain　an　advantage　over　integrality，　where　some　of　the　strengths　of　an　integrated　system

tura　iRte　weaknesses．　This　is　what　is　thought　to　have　happeAed　iR　the　199es，　the　period

of　transformation　from　the　lndustrial　Age　to　the　lnformation　Age．

3）C盤aHe難ges　to　the　Jap鋤ese　syste鑓蓋

Information　and　communications　technology　has　progressed　and　changed　its　nature

from　simple　high－performance　automatic　transaction．machinery　to　an　effective

b縫s沁ess　c◎mm鷲nic滋i◎嶽s　t◎◎L　This　wil蓋enab蓋e搬◎dular　organiza重三難s沁easi董y　adapt

the　technology　to　a　standard　format　of　formal　communication　and　reap　the　benefus　of

technological　change　in　the　form　of　productivity　resurgence．

　　　　In　contrast，　integrated　organizations　tend　to　be　unsuccessful　at　adapting　technel－

ogy．　Their　intimate　human　networks　have　traditionally　performed　so　efficiently

and　dependably　that　their　management　is　not　atumed　to　the　importance　of　using　new

technology　and　thereby　pays　less　attention　to　formulating　responses　to　technological

cha難ge．珍It　therefbre　takes　a　wh嚢e　fbr撤egra重ed◎rga賊zati◎ns　to負ユHy　impleme搬

new　technology　as　a　communication　tool，　which　results　in　them　losing　their　advantage

over　time．　Furthermore，　even　if　integrated　organizations　recognize　the　importance　of

縫s沁gagiven　tech捻ology，重hey　wo縫ld難eed　dras重ic　b縫si薮ess　process　ree捻gi簸eering　and

business　unit　restructuring　in　order　to　gain　the　benefits　ofthe　technology．

　　　　Let　us　take　intensive　face－to－face　communication　as　an　example．　Such　a

pre艶re薙ce　e難ge難ders　a　loca重i◎nal　c◎薙s重rai簸t　when　the◎rga登izatio総expa難ds　i重s

business　globally．　Too　much　dependence　on　face－to－face　and　informal　communication

within　the　human　network　implies　less，　perhaps　even　inadequate，　attention　to

i8　Network　effects　represent　the　scale　merits　of　the　demand－side　（consumption），　whereas　econornies　of

sc翫1e　represent　those　of　the　s叩ply－side（production）．　Michael　L　Katz　and　Carl　Shapiro　argue　the　11ature

of　network　externalities．　See　Katz　and　Shapiro，　“Network　Externalities．”　For　detailed　arguments，　see

S難諸芸K｝zak韮，ノ∂ゐ09〃ε43㍑kakushiR，　Chap重er　9。

叢ウAcc◎ぎdi難9沁a簸1滋ema象沁籠al　c◎田pariso難survey　co諏duc亡ed　by　And¢rse難Co簸s嘘三蕪g　l盤1997ゆ8，

Japanese　senior　managements　ranked　last　in　web　literacy　among　those　in　developed　countries．　Less　than

80　percent　ofJapanese　executives　were　using　the　web，　while　almost　a　hundred　percent　of　U．S．　executives

were　using　the　web．　To　make　matters　worse，　enly　15　percent　of　Japanese　executives　felt　“comfortable”　or

“魚田鐵ar”w量雛web　access，　a蒸d　o薮ly夏3　P¢rce三重had　exp磁¢難ce　sh◎P麺g　o賠he　web，：二二con繊st，　almost

塾wo戯rds◎f　US．　execu重孟ves　f欲“c◎搬薫磁ab韮e”a擁ポも二二iar”wi癒w¢b　access　and　enj◎yed◎捻一li難e

shopping　（Andersen　Consulting，　Press　Release　Handout）．
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creating　a　formal　means　of　information　traffic　flow　and　a　consequeRt　reluctance

沁ward　bui蓋di捻g　and鷺si益g　a獄1獄｛brma愈沁n　tech難d◎gy　ne榊ork　as　tho　main重od　of

communication　between　business　processes．　lf　lacking　in　appropriate　technology，　a

global　organization　will　faiko　make　prempt　decisiens．

　　　　Another　problem　arises　from　the　overlapping　missioRs　and　uftclear　job　unit

borders　that　gave　Japanese　firms　such　an　advantage　in　the　1980s．　Such　complexity

a簸d　obsc縫rity　makes　i重i叢難possible　to　re撫p　the　benef蓋ts　of◎秘癒sourcing　or　the　m◎re

recent　trend　of　offshoring　because　it　is　so　hard　to　identify　the　j　ob　units　that　should

be　outsourced。　It　is　therefbre　vital　th就the　com．plexity　or　obscurity　in　integrated

orga捻izati（）ns　be　c◎nfヤ（）獄ted　duri鍛g　any欝¢str縫cturing　of　the◎rg我無izad◎鍛res慧ld簸g　fヤ◎鵜

mergers　and　acquisitions．

　　　　The　arg’umeRts　in　this　subsectiok　are　net　iR　any　way　intended　to　rej　ect　all　the

features　of　the　Japanese　system．　The　integrated　system　works　quite　w¢ll　with　seme

businesses　such　as　high－quality　consumer　products　industries　that　depend　heavily

en　techRelogical　imprevement　through　“learning　by　doing．”　Nevertheless，　it　can

be　concluded　at　least　that　the　integrated　system　of　the　Japanese　economy，　which

performed　excellently　in　the　1980s，　is　unsuitable　in　general　for　the　emerging　lnforma－

tion　Age．　ln　seme　cases　informatien　techRolcgy　performs　far　rr｝ore　effectively　than

intimate　human　networks．　Unfortunately，　Corporate　Japan　was　hesitant　to　introduce

such　technology　that　might　erode　its　human　network　advantage　and，　thereby，　missed

重he　cha！lce　to　accelerate重heir　prod擁ct霊v鍵y　through　i捻tensive　inves重！難en重in　techno蓋◎gy。

4）　Private　Sectors　Reforms

Havi難g　said誠tha重，　there　is無。　need　t◎be◎veでly　pessi蕪s重ic．　Ther¢have　bee簸

encouraging　signs　in　that　investment　in　technology　seems　to　be　on　the　rise　in　recent

times．　In　addition，　private　business　secto．rs　have　finally　realized　the　importance　of

busi難ess　pr◎c¢ss　ree薮gl論eer沁g　a熱d　b“si総¢ss　u難i重restr慧。伽．i難g　fbr　the　lnfbrmati◎益Age，

even　though　they　are　still　at　the　haltway　mark．　To　facilitate　this　momentum，　we　must

clarify　the　kinds　of　efforts　that　will　be　needed．

　　　　Based　on　a　natioR－wide　survey　of　95eO　firms　（effecti’ve　respense　frgm　3141

firms），　multiple　comparison　analysis　revealed　that　reforms　in　organizational　structures

a簸dhu搬a捻　r¢s◎urce　搬a難agemo難t　signif三ca難愈亜y　affect　th¢　e：ffective　o纏tc◎搬e　◎f

investmeftt　in　information　technology　（Table　A－2，　A－3）．　Yet，　it　was　alse　found　that

small一＄ized　firms　have　difficulties　with　human　resource　management　in　their　use　of

technolcgy　and　that　seme　industries　such　as　medical　aRd　educatioftal　services　are　less

enthusiastic　about　the　use　of　information　technology　（Shinozaki，　2007b）．
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Table　A－2：　Bus　iness　Process　Reengineering　and　lnvestment　in　IT

（investment　outcome　score）

Business　Process　Reengineering

Intensive　effb面㎜s Less　effort　firms

Massively　investing　5㎜s 3，564 2，605

Investment　in　IT Less　investing　Hrms 2，981 1，974

Source：　Shinozaki．　“Keiei　kaikaku．”　12．　Table　7．
　　　　　　　　　　　　　　　　　　　　　　　e　．“p　　　　　　　　　　　　’

Note：Ahigher　score　represents　a　better　outcome　of　investment　in　IT。　Score　di脆rences　between　the

categorieg．　are　statistically　significant．

Table　A－3：　Human　Resource　Management　and　lnvestment　in　IT

（investment　outcome　score）

HUman　reSOUrCe　management

Intensive曲rt負㎜S Less　e餓）rt　f…rms

Masslvely　i難vesting費rms 3，405 2，604

Ilnvestme婁叢亡　量簸　1T Less　investi鍛9費㎜S 2，852 1，981

Source；　Shinozaki．　‘“Keiei　kaikaku．”　13．　Table　8．
　　　　　　　　　　　　7　一F－v－v一　一一tt4一一一一一一一一？　　　　　　　　　　　　　　　　　　　　　　　　　　　，

．Note：　A　higher　score　represents　a　better　outcome　of　iftvestment　in　IT．　The　difference　of　scores　between

重he癒ms　w漉less　invested　a難d溢e難slve難翼ma盤ma難ageme滋eff（）魏（score　2．852）a難d　those　w漉

撫ass圭v¢茎y　沁v¢s総d　a捻d　茎ess　｝｝犠搬盆難　reso慧rce　r糠a盤age搬e四重　e餓）r重　（sc◎re　2．6◎4）　董s　1｝o愈　s重a£｛s雛ca難y

s孟9難量f蓋ca簸象．　Oth¢rδ量f艶re盤ces　of　scores　are　s重a藪s毛壼ca茎叢y　s宝9！｝霊f董can亡．

　　　　Likewise，　our　logit　medel　analysis　revealed　that　reforms　such　as　paperless

毛τa貸sac重i◎鍛s搬ake重he　busi難ess　pr◎cess　e茄cie癬b◎th　i難temaUy　a難d　be亡wee難firms

whereas　drastic　a難d　fU難da搬e搬a1◎rga難izati◎nal　refbr搬s，　s魏ch　as　cha捻ges　i登癒e

重oP　搬a獄age搬e難ゼs　decisio難一maki難9　Pr◎cess，　b疑si難ess　縁ni亡　rest1’ucturiRg．thr◎疑gh

搬ergers　a難d　acq鷲isi重io簑s，　a簸d重he　revisi◎n◎f　Io薮g一重er懲relati◎1董ships　with　suppliers

a難dc鷲s重◎瓢ers，　have難。重been◎bserved重◎fUlly　pay◎ff　ye重（Shi難◎zaki，20◎6a）．　The

a難alysis　also　fb疑難d　tha亡h縫ma難res（）蟹ce　manage搬e搬is　m◎re　effec重ive　a難d　i搬p◎r重a搬

急ha蕪◎rga難izatio総al　refbrms　in　reaping重he　be総eflts◎f　infbrma重io簸techn◎霊ogy；s◎：飴r，

h◎wev¢r，　the　m勾or　r◎董e◎f　h弩搬a盤res◎urce艶anage搬e煎apPears沁have　been　in

tra重簸漁g．merdy　existi簸g　e搬p韮◎yees　in　fir搬sラrather重ha登h｛ri簸g簸ew　experts倉◎m

ou癒side．

　　　　These　empirical　amalyses　suggest　that　Japanese　cempaRies　as　a　whele　teRd　tg　plan

sustainabl¢　corperate　reforms　rather　thalt　drastic　referms．　This　tendeRcy　implies　that

the　inenia　of　Japan’s　integrated　system　persists　in　the　rnidst　ef　an　age　of　infermaticn

technology　innovation．　In　this　sense，　it　may　still　be　necessary　for　Japanese　private
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sector　businesses　to　continue　their　intensive　efforts　for　drastic　business　reforms　for

some　time　yet，　until　it　leads　to　their　transformation　and　sure－footed　evolution　into　the

technology　age．

B韮b蓋iography韮難Adde轟d羅簸

Adams，　Gerard　F．，　LawreRce　R　KleiR，　Kumasaka　Yuze，　and　Shinozaki　Akihike．

　　　Accelerating　／apan　ls　Eeenemic　Growtk：　Resolving　／apan　’s　Growth　Controversy．

　　　LeRdeR　and　New　Yerk：　Reutledge，　20e7．

Andersen　Censulting．　Press　Release　Handottt，　May　7th，　19，　9．　9　（in　Japanese）．

Arrow，　Kenneth，　J。“The　Ec◎nomic　Implicat沁ns　of　Leaming　by　Doing．”Review｛ヅ

　　　Economic　Studies　29，　no．3　（1962）：　155－73．

Economic　Planning　Agency．　Keizai　hakusho：　Nenji　keixai　hokoku　［White　Paper：

　　　Annual　Economic　Survey　of　Japan］．　1990．

Katz，　Michael　L．，　and　Carl　Shapiro　“Network　Externalities，　Competition，　and

　　　Compatibility．”　American　Economic　Review　75，　no．　3　（1985）：　424－40．

Langlois，　Richard　N．，　and　Paul　L．　Robertson．　“Networks　and　lnnovation　in　Modular

　　　System：　Lessons　from　the　Microcomputer　and　Stereo　Component　lndustries．”

　　　Re、search　1）01’（ツ21，no．4（1992）：297－313．

Policy　Research　lnstitute．　Nippon　keizai　no　koritsusei　to　kaifukusaku，　Ministry　of

　　　Finance，　2000．

Shinozaki，　Akihiko．　Joho　gi’utsu　kakushin　no　keizai　koka　［The　lmpact　of　Information

　　　Technology　on　the　Economy：　A　Comparative　Studi¢s　between　Japan　and　the

　　　United　States］．　Tokyo，　Nippon　Hyoron　sha，　2003．

Shinozaki，　Akihiko．　“Does　the　Sun　Rise　Again　in　the　Ubiquitous　lnformation　Age？：

　　　Feasibility　of　a　Vigoreus　Economic　Growth　for　Japalt　under　the　Diminishing

　　　Demographic　Tre難4．’㍉Keizaigaん鋸κ2承瞬［」◎㎜a亜◎f　P◎1猛ica1£c◎鍛omy｝72，簸。．

　　　5－6　（2006）：　99－124．

ShiRezaki，　Akihikc．　“NihcR　kigye　Ro　gyomu　soshiki　j　inzaikaikaku　tc　johoka　RikaRsuru

　　　jisshckenkyu”　［Effective　Cgrperate　Referms　with　informatioA　Technolegy：　Lggit

　　　Model　Analysis　oR　Business　Process　Reengineering，　Business　Unit　Restructuring，

　　　and　Human　Reseurce　Management］．　Keiza　i　Bunseki　［The　Economic　AAalysis］　179

　　　（2007）：　36－54．

Shinozaki，　Akihiko．　“　‘Keiei　kaikaku’　to　‘johoka　no　koka’　nikansuru　kigyokibobetsu

　　　jissho　bunseki”　［Corporate　Reforms　and　lnformation　Technology：　Multiple

　　　Comparisons　by　Firm　Size］．　Keiei　Joho　Gakkaishi　［Journal　of　the　Japan　Society　for

　　　　Management　lnformation］　16，　no．　3　（2007）：　5－20．

124


