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ABSTRACT

Untll executives lcarn the corporate policy lessons of recent American trade
problems, neither can the difficultles of may American comPanies be unraseled nor the
nzation's trade defleit be resolved, The erosion of mamefacturng capacities Hes ot n 175
machines and technoiogy, but in U5 sirategles ior auiemation and the goals Amertcan
firma seek 1o achieve throngh producion mnovalion.

Mass production and admintstrative hierarchies created the basis for American
industrial preeminencs in the }rea_ns alter World War [T, There i5 substantial evidence thaat
American firms have been unable (0 adopt or adapt the madel that worked fer =o many
vears (o the requirements of changing global markets and the producdon mnovations
emerging abrpad. A susiained wealmess 0 manufacturing capabilities could endanger the
technology base of the country just as it has endangered the macket positlons of so many

fErms.
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THE END OF AMERICAN TNDUSTRIAL DGMINANCE

The Balance Sheet

America’s colossal and growirg foreign debt -- the balance sheet readgot of our
compounding trade delicils -- should provoke debatle 0 our corporale boardrooms, not just
in our policy couneils. American industry has contributed masairely to s own undoing.

The fundamental weakmesses in manulactuning copabililies have been at the heart of
America’s eroding compeftveness and the ¢ifficu llics of a wide range of fums in diverse
industrizl sectors, I has not been the unigue cause, nor will production develspmenl be
the single remedy. Macrocconomic difflcultles —. fechle suvings rates, and a severely
avervalued dollar - played major roles in tuming 3 manggeable problem Into a3 natonal
emergency.l Macrocconomic solutlons are necessary to any sustained improvement, but
without a fetus om major Improvemenis in the production process, Ametican [irms will not
be able to reassert their market positions.

Althgugh the exchange rate has been broughi hack dowmn and belter, (hough not
good, numbers sarmetimes brighten the monthly irade report, we have 1ot saived our
problem. Tstead, what we have done, at great cost, 15 1o epen the possibtlity of addressing
thosc problems. That window will not scay open very long. Other countries hawve forfeited
the opportunity that a currency devalustion Mlocds, That unhappy Gle may be our own, n
the early seventies, devaluation rapidly reversed trade {lows, the traditional remedy worked.

This tfme, @ the late eightics, H has 110l ad its expected efiects. Sormnething big has

1. Consequently. some econgomists argue, ike problem is fundarmentally one of mistaken domestic
magrpeconommic policy. They contend that the process that created the trade deficits is reversible:
reduoe the budpet defieit, thereby reducing demand tor foreign bomrowing to finanee it; thereby
reduce the rade deficit. To us this vicw is ot so much wrong as it is limited and limdling, More
imporiantly, it diverts the corpotate conmunity from its nesponsibiliny and chaltenge.



changed ! Certainly we have new competitaors. The most mportant are Japan and Asias
newly indusirdalizing countrles.® Coerlainly, the curmencies of these Aslan countzies with
whotn, we Tun major trade deficis have ot fsen agalnst the doflar to the extent the yen and
Eurcpean currencics have. Yol clearly something new is affecting America’s position in the
international cconoony. What is 17

The HUnited States once had dominant positions in produel and produaetion: we made
products others could not make or could nod begln 1o make competitirely. Consequently.
high wages and a high dellar did not displace us from markets. Thal situation has changed.
11 more technical tenms, the price clasticilies of Arnercan impornts have increased 4

In the past 2 years (he soaring yen has confronted Japan with a eurrency shock
simtlar to the one we faced fn 1981 A comparable pereantage rise in the dollar flattenied U5,
inghrstrial imvestment and created massive trade deficits. But despite a deubling of the yen
againzt the dollar, and a set of special emerpeney measures atned at increasing mpers, the
Japanese have increased investment in prodduction and have sustained a trade surplus.

Why are the American and Japanese Tesponses to Massive CUITency movements so

differenit? The contrasting behavior of (he bwo economies in analogous sitvations sugdests

-2

This iz a major theme of our recent book, 5. Cohen and [, Zysman, Manufactoring Matters: The
hvth of the Post-Industrial Economy (Basic Books, Mew York, 19871 However, more
patticularly, since 1985, the dollar bas lost about half its valoe againgt the yon, But the beade deficit
has stubbormnly refused to follow suit. Only at the ond of 1987 was a monthly decline frst
registered: the deficit fell wo $13 Billion, itsclf a record just a iow months sarlier. Mow the
monthly deficit has stabilized at about S101i%ion 2 moath. Certaindy there is some price for the
doblar at which irmports would dry up and exports explade — if people had condidence Lhat the
ouchange rae advantage would last.

3. Japan's trade pattern is different fromm those of nther advanced cconomies, for which intrasectoral
trade has been the key o open frade. Japan uniguely bas tended ot to import in those sectors in
which it is a major exporter.

4.  Elizabeth Krepp and Jacques Mistrai, "Commeree Extedeu Americain: d'ou vient, ou va le

defirit? Economic Prospective [ntermaticnale 22, (Pars: Centre d "Bhades Prospeebves el

JInformabon s Inkecrabinnalss, T9R5



the corporate problem: {irms in the two nallong have shown dillerent capabilities 1o Tespond
with manufacturing innovation to the challende of a rising currency.s

Japansse producers are succeeding 1o a situation in which American flrms Giled. In
cotitrast to the American cxpedence a {ew years earlier, to compensate (or the rapldly rising
yer. Japanese fimmz increased. nof decreased. thelr frnestment n manufacluring systems to
bocst productivity gains. We must not lose perspective or exaggerate the situatlon. Despilte
the parallel of a rising currency in the two countrics. other MaAcroecHIkMie Conditlons in the
twn counities were not e same, The Japaneze mvesicd with intetest tates at very jow
levels, while Americans struggled against a rising dellar. high interest rates angd recession &
Moreower, the Japanese industrial pesition was improving in global markets in the bwo
decades leading to the period of curtency appreciation and firms were abie Lo carve out
miarkel shares earller when the dollar was high celative to the yen, Now, 11 Orger to protect
those markets, Japanese lirms have introcuced now products and cut profits o mantain
those shares. To be sure. many Japanese firng have tost Tooney 0 S0me sepments and
relocated some productlon olfshore, nol srdy Lo cheap-labor sttes, bul aksa to hiph-cost sites
lle the LS. in order ta leap over anticipated impert barrers. These moves to cheap labor
do not reveal the Japanese lang-term response: there is liftle belied in Japan that moving
offshere to produce in a cheaper labor envircament [s a viable long term solution.  Japanese
firms are not feilowing the example of American producers; ralker than simply seeldns to
lower the labor bili, they continue to seek to change production 1tself. The Japanese have
shoar: that they can produce and be iInnovative in a high-wage locatlon, much as American

producers did 30 years ago, and that manofacturing innovalion glves them a reat

5. Seefor cxample, G. Dowi, "Trgtitetions and Markets in a Dvramic Wodd,” The Manchester School
{in prossl; K. Pavitt, Res, Policy, 13, 243 (Mecemner 1984); N, Rosenberg, Inside the Black Box,
(Cambndge Lniversity ['ross, New York, 19520

6. Thanks to Motisoge ltoh and Yutakas Kosat for pointing this ot in tesponse to remarks made et
the Mikkei Teloforum



competittve advantlage.” Yot another view of the trade deficlt 15 (hat the problem is not one
of American irms, which know perfectly well how to produce and compete, but of America

as a production location

The American Madel

In 1he first part of ihe century, American finms buit the moedel of advanced
proguction. America produced goods, in vast quantities, that other nations simply could
not produce cotrpetitively. That was the hasis of our fubulousiy high wages, whaole number
multiples of those paid by cur best competilors, 'What went wrong? How did we Jall from,

our posilint of teadership?

7. "Honda Prepares to Surave Yen Rise up to 120 to 1S Dallar,” jpn Econ. ., 24,1, 27 December,
1085,

8. The inference, quite at variance with the argument advanced berg, i3 drawn from data on the
fxport performance of American multinadonal corporations. Bebween 1966 and 1977 American
multinationals increased their share of worid exports, maimtaming it through 1883 while the
American tiagonal share dropped.

There are major problems with the ierences drawmn from the data. First, much of the data
reprosents automotives and acronautics. But despite the high expors automobves enerate from
varigus countries, He compehitive positions of Ford and General Motors have weakened sinoe
(964, Mor are zales of military aitcrait are not the best indicators of econemic effictency. Boeing,
the deminant conypany in commetcial aircraft, aperates less a5 an American multinational than as
an Amencan domestic producer that exports substantially. This corecebon aside, America’s
compebiive position tn commerceal aircraft is weaker now than it was i 1966 Airbus bas
become a major compelitorn Japan is bailding an aircraft industry, in patt a5 a suboonimactor o
Boging, while established Eutopean cormpanics and upstart Brazilians produce short-range and
spedalty craft.

But mast important, in these and other soctors, swwhat doees if mean that American
multinalionals export so mch frem diverse locations? Those export numbers eould be as mmach
a sigh of weakaess ag of steength. Thee could indicate decisions to manufachaire components,
subsystemns, and even final pmdurts in varinus cheap-labor locations abroad and export them
back ta the mother company in the United States — perhaps the company has failed to innevate in
manufacturing and no lenger has the skills o oroduce competitively in high-wage locations. The
L5, consumer eloctronics industry oxhibited that kind of busy cxport performance as it was
being sliced down by [apancse competitors sho operated from a base that included rapidly
:ri::'-ing WAEES, rﬂpid]}a ﬁﬁing prmiuu;:ri L"Et:.r, and a raxctory ol lnnovation in ]J:I'Cld nchion that
proved decisive.

In sum, tnfoerences drawn from the export pectormance of Amencan mulbmahonal
corporatinns do not undermine cur proposal thar there is an important link between Amnenca’s
comptibiveness problem and gur difficuilies in manufactuning innovirtion.



For even a brief answer. we must step back o an earlier perod, when firms in the
1J.5. built their manufzcluring capabiliies on a sef of lnstitutions that developed during a
dilferent era of capitalism. Begimnlng in the early 19th cenlury, with the introduction of
interchangeable parts {or guns at the Springfizld Armery, Amedcan firms forped a system of
mass production that recrganiced capital and labor, and swept away artisan and craft work
in many industries. By the time of Henry Ford's meving assembly line [or the Model T, the
modern mass production sysiem had begun to take held in a wide range of indusisies,
Coupled wilth the rise of scleniBic management, moderm mass production generated greater
speclalization of production and furiher subdiided labor within the plant.? The new system
revoived arpund the management of people, referred to as Taylorism., and control of markels
and production strategles, Fordigm. The sysien focused on volurne produciion of
standardized products for 4 relatively homogeneous market, Volume allowed the
spuclalization of lasks, both [or machines and for people. The steady inerease in
speclaization and the growth of new functlons within the frm such as dis{rbution and
marketing eventually resulted 1o a brilliantly suecessiul new form of enterprise, the
hicrarchical, divislonallzed corporation.

Our manufacturing preeminence was rooted in an particular erganication of
prowduction and corporate conlool: mass produclion and e hierarchical corporation.
Inngwated I the late 19th century and perfected 1o the first hall of this century, the
American system was the most successful managernent crganizaton the world had ever
seen. It won the war; iU won 1he prace. [ was the envy ol {he wortd, The modern American
company emergded after Worlid War II powertul and posltioned to dominate the world
econory, The system defitned {he lines along which technological advancs wauld proceed.

and technological advances steadily fimproeved Lhe sysiem's performance. Despite new

3. Alfred Chandler, The Yistble Hand: The hianagerial Revolotion in Amencan Busmess
(Cambridge, Mass.: Belknap Pross, 1977, Tards T and 1.

*
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technologies and pew indusires developed during the past 40 years. the basics remain
entrenchied.

Seemingly suddenly Lthe svstem iraee and became sulnerahle to challenges thal were
1o vrnerge abroad, Why did the system congeal? First, of course, begawse i not only
wiarled, But it Waorked better than anvthing that came belors it anywhere. And it was
mproving steadity. There were several secondary reasons lor its stubborm stabilily. A great
many dominant ipdustries such a5 antomoblles, and stee]l had become stable oligopolies
with mature, sluggishly increasing demand unid high barrters to entry, These stnictures
diverted competition rom basic change in productivn or technology inle marginal changes
in product, price and style. Also. a set of institutions and social relations grew up as part of
the systern. Elaborate systems oi' laber relations, with growing and increasingly strong
unions, through business schools (2 product of this peried) and cotoparably complex
syitems of management training, organdzation methods. and Incentive structures developed.
Changing approaches o production would mean changing these social iInstibatlings and
rclatioms. The mass production paradigm was not going to change without the shock of
innovatons from abroad. That shock took a long generation to come; when 18 bit, #@ bt

hard.



INNOVATION FROM AERDAD

After the war everyone -- the Japanese, the French, the Germans -- set out to copy
the American model and catch up with their tutore. What actuaily happened was not so
much faithiul copies. but something quite different. New forms of advaneed production
emerged in radically different environments, These nngvatlons in productlon have
substantlally changed the lerms of competition, and intreduced new models thal sceclerate
product cycle-time, hetghten product differenttation, and Bver econcondes of scope and
Nexibiily ever truditional economies of scale. Theze innovatlons bogan as small adaptations
of traditional production methods, tallering business practloes (o constralnts, strengths and
social Inctitetions n those natlons, They do nol so much encampass adieally new tools or
automated Unes as much as a reorgantzation of ideas, people and production methods.

Two innovatlons from abroad made the .:liﬂ'ermm in1 the terrns and characler of
Intermationai competition. The {irst is the new and actlve role of the state in systematically
developing industry and in seeking te directly change the structure of the nation's
comparatlve advantage. As mentioned above, Japan is the premicr example, but not the
only case ¥ Here. the governunent instliuted o set of policies to pramote vesiment over
CONSUT DN, largel siraledle industrial sectars (hrough siate-sieered Onancing and,
cruclally, prolect domestic prodocers from forcipn competition.

The secand {orm of innovalion i= the present {ocus of eur attention, It is the
tranalormation of the manafacturing process ilsell into 2 source of advantage. The
emblematics of the production innovations ace cacried by code words such as "Mlexdbility”,

ust in e, and "total quality.” Thesc both suggest and obscure concrete changes in the

10, For the role of iI'l.'-';.ti tlt-ati.a;.rgz:nd ceongmic dovelopment io Japan, see Chalmers johnson, MITT and
the Japanese Miragle: The Growth of [ndustrial Policy, 1923-1973 (Stanford, Calif.: Stanford
University Press, 19321

=



wav goods are designed and produced. 1 the best fitns these iInnovations extended well
beyond the shop floor to the gature of the product, beginning with a design concern for
manufacturability and extending o a corparate decision process in which anticipated
economies of scope can justify investments in new lechnelogies. These investments are
difficult to justly using more taditional criterla, but they Sgure prominenity in the firmm's

stralegic positioning against its competitors. Let us look at this more carelully.

Flexghility in Manufacturing

As hasic approaches to manufacturing change. an effort is being made to create the
concepts and lunguage Lo examine and discuss ihese changes, Flexibility is the code
word. ! Traditional mass production is inherently rigid, o rests on volome produoction af
standard products or components with specialized machines dedicated to speciflc tasks.
Wow the principle is to apply a set of more general-purpose tools to produce a grealer range
of products, mpertantly, the bulk of manufactoring has imeolved bateh prodoction {hat
was difficult Lo automale. Mew approaches and programmalle equipment open batch
production ta increased automatlon, and reduce some of the cost dilferenes belween balch
and series production

Elexdbility, a Mrr's ability 1o vary what it produces, resis on organlzation. The same
machines can be used in tifld or flexible automation. Technology itsell is channeled and
{ormed by the conceplons of those who would use i, Tewever, flexdbillty is an imprecise

ghjecttve as much as a descripton, and has come o mean nol one, but a varlety, of ways to

1. Hee, for example, A, Sayver, "Mew developments in manufacturing and their spatal implications”
(Working paper 4%, University of Sussex, Urban and Regional Studies, October 1985); M. Fiore
and . Sabet, The Second Industrial Divide: Possibilides for Prosperity (Basic Books, Mow Yark,
1984). B. Coriat, Autornatisadon Programmable et Produiks Differencies CERTTD Conforence
(GERTTID, Taris, 1586); "Inforimating, 'Tochnoiogics, Froduchivity, and New Job Content,” paper
presented at a BRIE conference Produckion Reoraantzaton ina Changing World, Berkeley, CA,
10-12 September, 1987 B, Conat and R. Bover, "Technical Flexibilice and Macro-Stabilization,”
paper prosented to the Venice Conderence on Inouvation, Diffusion, Yenice, Italy, 2-4 April, 1986,



adfust compary cperations o shifting market condiions,. Static Dexdbility sug@esis that a
firm has the ability to adjust operations at any moment to changes In the mix of pmoducts
the market i demanding: [ cne prodoct s net sellng, can production be oriended quickly
lo another? [ implies adjusunent within e confines of established products and a fxed
produelion structure, This nolion is eaptured in the dislineton between economiss of scale
and ecqnomies of scope. Economles of scale is ihe notion that the cost of producing a single
wadt declines as volorre ncregses. Doonomies of scope are gained not in the volume
productlen of a single gaod, but in the volume produclion of & set of goods. 12 Scope and
scale oftert move together: large.seale plants may be required to reallee flexibility, The
advantages of scale do not disappear. Very expensive productlon Unes make possible the
volume production of a varlety of products. In some industrics, such as semiconduciors.
the cost of a basic producion line has risen steadily even while application and user specilic
producls have become possible, BEconooues of scope ace ereated by standardizing processes
to manufacture a varety of products.

Dynambe flexdbility, i contrast fo static tlesdhility, means the ability to Increase
productbdly thirough improvements in production processes and predoct Innovatlen, The
ability to change quickly in response to praduct or production technology -- to put idezs into
action guickly -- 15 the central netion., Ina period when antersatoen technologies permit
new preduction strategles. dynamic flexiblily [s crucial 13 Yet as Jalkumar has pointed outi.
making fledbility and responsbreness the mission of mamadaeturing "[lies in the face of

Taylor's wew of the world which foe 75 years has shaped (hinking about manufacturing "

12, §. D. Goldbar and M, Jolinek, Harvard Bos, Rev., §1, 141 (Novernbor f December 1983),

13. B Elem, "D:.n'\a.mic C{)mpcﬁtiun angd T"roductiuir}r Ackvances,” i K. Lamdau and M. Rnsenberg;
eds,, Positive Sum Stategy: Hammessing Technolegy for Econgmic Growth (National Acaderny
Press, Washington TLC, 1986k

14. R.Jaikumar, "Tostindustrial Manofacturiog,” Hareard Bas, Bov,, 64, 6% {November/ December
198a).
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Freduction in Japan and Haly

Lat us look al two fmages of flexible production that break rom tradilional practice,
OTEE we Associate with Japan and the other with Traly. The important outcome in each ease
is that the relatlon hetween production and corporate stralegy s altered. Manul{acturing
becomes a compelitive weapon. an instrument of a new approach to strategy.

The first Is g new approach to high-volume production. Tet us cail this flexible
veloclly manufaciuring. VW Far some. the picture of Japan is the high-volume, aulomated
Bactory operating through the night with ne [ights and no workers, The Japanese are not
simply copylng American production with less expenstve capital, or even pushing the
Ameriean model of magss production Lo ils logical conclusion and simply lowering costs,
Something quite different is happ-cning_ For example, as part of a general reorganization of
Production, Japanese producers have reduced inventones and improved materials Hows as
well as allering qualily conbrol processes and substantially redocing labor content. Veloclty
in our phrase refers to a range of capactties, Itom the ability to apldly pull malerals
theongh the production process, reducing the Ume thst pans and geosducts are held to the
ability to move Tapidly from initla] prodoct idea to market.

Fledhility in the production svstemns has permitied new products to be mapidly
inradueed and constandy mproved and adaplied. Honda defended fis market poesition in
motorcyeles in Japan by abruptly intreduclng an entire new product line. Japanese
automabite producers have substantdalty Denefitted from their advantage in cycle-time --
Irom design to preduction -- over thelr Amercan competitors.18 Amerlean producers, in

conlrast, vpically do not rmale production imovalions ineceementally, They tend o |ump

15, Our thanks to the IBM corporation presentations for this phrase, This notion corresponds to the
reasening of Benfamin Codat.

16, [ C Abbeglen and G. Stalk, Jr., Kaisha: The Japaness Corporakion {Basic Books, New York, 19851,
p. Bl

1]
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from one production plateau to anocther; change is slower and more tisky. 17 Japan's
flexihility has developed from centinuows production innovaton. oiten with Internai design
of equipmieiit, angd a skilled workforee able to understand and implement the continuous
changes. Advanced produclion lechnolagies are not an alternative to skdled workers. It is
the capacily to manage the continuous evolulion of {he production system, and not merehy
the abilily to operate an gutomated faclocy, that 15 the competitive meaning of post-
industral manufactm-jng, I gar view, thls notion of "exibie veloclty” production 15 the
dominant ferr of the new production, evident ar Flat as well as [BW and Seiko.

There 1=, though, a secend impentant lmnge of preduction nnovadon: Nexinle
speclalization. In Ttaly and Germarry, nelworks of small {irms have developed this approach
to innovative producten organization. ¥ Using modifled traditional techislogies.
communities of small fnns have establshed themselves s world-class prodoeers 0 sectors
such as textiles, appare], and machine tosls. These horizontal networks volve shifting
combinatons of coopembon and campetition, with today's collaborators belng tomormow's
compelilors,. Suttess has beenr built on a btase of mlitonal craft-like skdlls, The Hallan
firm, Marpes, has built up its $300 milllon daollar business with a subsiantial pesition in the
Japanese market (rom a hase of skills in metal yonding. Comau, another Italian firm, with
a turnover of over 700 million dollars, sells vehicle {actorles and productiog equipment,
chading rolots, 1o Saah, GM., and Chrys=er, as well as its parent Flat. [Es success 15 buill

on a knowledge of automaobile assembily and production process. Benetton grew up from a

7. 5 Wheelright and E. M. Haves, Restoring Cur Corapelitive Edge: Compoting Through
Manufackures (Wilew, Now York, 1984}

18, Charies F. Sabel, Work and Politics: the Division of Labur in Industry {Mew York: Cambrdge
Urniversity Press, 19820 8ichae] | More and Charles T, Sabel, The Second Indusirial Divide:
I'ossibilities for Prosperiby (MNew York: Basic Boaks, 1954). Sabel and Pinre have helped develop
and pepularized the notion of {lexible specializatinn organized around communides of craft
skills. Much of thetr work draws oo the expenience of [taly, Students working with themn have
shown simuat phenomena in Cermany and Japan. Sec Jary B, Herrigel, "Tndustrial Order and
the Politics of Industrial Change: hechanical Enginecring in the Federal Repubhic of Cormany”
Carnbridec March 14, 1985;

1k



factary-floor kmowledge of machinery, though it now buys gutside its telecommunications
systerns 19 Al three of these firms were lavnched as small, almaost {amdly firms on the
streryah of the traditonal craft-ldke skl of the entrepreneur, They specialized in the task
they understood and they were flexible as to the role they played in the market. [ndeed
many of these firms have incorporated advanced electronics technology Into the Lradilional
activity of which they have mastered. alffen through ereative rade asseciation actvity.
Flexdbility is suggesied by the exceplional willingness to adapt eguipment, Dcloding the
cleclronic interfaces, to the needs of clients. Their specialization s suggested by thelr
ingistence that marler position is bude on g distiner dmowledge of some piece ol the
production process,

Flexlble velocily, rooled in modifications of volume produclion in larder finms, and
Rexible specialization, with its orlgins in smakler crafi-based companies, differ greathy from
one ancther. Yet (hey share sone cammon fealures, One of these 1s bo Wmit imreniterics.
The need for imvenicres is mdically reduced, net just because some mrentories are pushed
back Lo suppliers, but hecause all producers i the chain learn W wodify production to lmit
their own inventory needs. A sécond cotmon element = a network of small suppliers tied
to commmen tasks by markel refations and direct hands-on contact rather than by
adminiztration and bureancracy. Those tluid networks ghe llesxibility to small and Largs
companies allke. Some of the nelworks are vertieal with tlers of supplers Unked 1o large
firrns such as Fiat and Benetton in baly or Tovola in Japan. Others are hotizontal
netwarks. Thess nebworks, thegse steps loward venlbeal disintegration of producton, wers
ngt created deliberately. Rather, inJapon and faly hordes of small produteTs survived, in
part through politieal protection, into ihe late 20th cenlury, As a resull, smal] [ns
aceaunt for more manufacturing in Japan and Haiy than in cther advanced countries, The

networked systern was created as producers, large and small, sooght ways of competing in
1%, F. Belussi, "Innovation in Production: The Benetton Case," (BRIE Working Paper 19, BRIE,
University of California, Berkoley, 3arch 19560




natenal and global markels in the 20th century. The paltert differed from that established
under Ametican conditlons. The networks proved more flexdble, and cesolved problems thai
raditlanal admmnistrative inlegralion could nal 0

Papld expansion in Japan, and in a less steady way 1o Italy, permilied capiial
investment and the intreducton of new machines. And the effort to catch up to more
estahlished technolopics furced Herative production innovation. Introducing new machines
opens the possibiliy of production reorganization, but does nol énsure it.2! Nor do new
production systems ensure inereased preduclivity. [ndeed. new production systems rarely
function perfectly when flrst introduced. and they may actually lower productivity indtially.
Tet rapid growth genemted nof only itvesanent in new machines, but also new approaches
to manufacturing. new organdzations 1o knplement them, and new sirategies to gan
advantage from them 2 The mnovations that ot ily were ways of compelng In a world in

which America’s allies were laggards unexpectedly became the basis of advantage.

20.  Some discuss these changes in ferms of an historical shift in production. Although most
production has aiways been done in batches, the prevalenee of mass production has prompted
the placement of tochnical igsucs in historical conlext. Henry Ford's assembly line became
Fordism — a type of masy production, and sitmultaneously, a social crganization of production.
Subscquent developments revering to batch production bive boen labeled post-Fordist, or using
grnTal parpose tools to produce a variety of products. Some contend Lhat this echmological
shaft will reorganize the stracture of (s in an cconomy to favor smaller firmis competing, in
market niches pver large firms io rass markets. There is, however, nothing in the notion of
dynamic flexibility that negates scle ccongmics, especially the advantages of size in marketing,
hnancial staying power, and the capadty to invist in expeosive machinery, A new romanbicism
focusing On smal] firms is not neaessanly prudent. We must recmember that Matsushita and
Seiko are leadery in both flewibility and scale. Mothing of course is certain. But in today’'s
environmment, fimmy roeted ina social organizalion of production of the past are Anding it
increasing ly difficult to compote.

21. Thisis emnphasized in Whoelright and Hayes, Restoring Our Competitive Edge, op. cit. Often the
introduction 0f new lechnology leads to a drep in productivity levels. Cmly whem the
rearganization is effective ate the potentials of new equipment captured. Cur view is that when
cquipment is crafted in-house to fit the necds of arganization developed on the shop floor, the
dismpbion 15 lipmited or noncexisient,

22. Y. Murakami and E, Yamamury, in Pelicy and Trade [ssues: Amencan and [apanese
Perspectives, K, Yamamura, ed- (Univ. of Washineten, Seattle, 1982), pp- 115-116,
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HAVE AMERICAN PROIMICERS ADJUSTED?

s American mdustry exploring ine new approaches to production and capturing the
possibilities (or flewibility new technoloples, or 13 il canght In an inereasingly obsolete
production paradigmn? There acve journal articles and awards [or flexibility, and some firms
certainky are moving in that direction.  Yet there is substantial evidence ol a problem,
evidenced in several forms. The first pices of evidence i= a larpe sel of industry and firm
ease studies of Intermatlonal cornpetition and production organization. Fhese cases are
mare than anecdotes, for taken together they represent a substantial share of the econgmy
and tell a consistent story. & story of slow and partial adjustmet. In steel, American [rm:s
Import from Japan production kmow-how {hal was based on an earller Austrian andavation.
It aulomobiles, American {irms siruggle to match the cost and qualily performance that has
enabled Japancse finns te caplure 3 Jarge, permanent share of the Ammerican markel, 14
hath sectars, the recent drop in the dollar's value has clozed the gap in final cesis. but has
nol placed American s on a compeliive irajectory of technology development.

The semuicanductor industny recently was shocked to discover that its sesmning
technological advantage was vulnerable to production developments in Japan. The
production tools that embody know-how and innevation -- machine teols in metal bending
industries, automatic looms and jel spinners in lexiides, phatolithographic and lon
implantaton equipment i semicenducions -- nereasingly are imperted. Cne oftshore
praducer of apparel argues that, on paper, lhe economics pernal him o bring production
back to the United States, but the required skills and infrastructure ne longer exdst.
imadeally, Lhey can be [ound in cheap-lahor locatlons; skills developed where Amencan

firtns transierred their production.



This is the second issue. It is ol simply that o =ct of [rms or sectors are in
difficulty, but that the mfrastiructure of preduciion know-how has weakened. There s
simply a wide range of arenas wiere the kmow-hew and the equipment deve lepmenl are
gorie.

Third, and very importandy, the wiys America uses advanced technologies seem to
dufer from the ways our best compelilors use them and the advanced technologles for
Imnovative production do nol gppear to diffuse ps widely in the United States. A study

published in the Hanrard Business Review demonstraied concretely the cotfentlen that

Aamerican firms do pot eapture the full poteritial of new technolbopies: rather than creating
lexible systems, they implemented riew technologies in traditional ways.?® Comparing both
Japanese and U.5, flexible manufacturing systems [FMS), the author lound that for makdng
comparable products, the fapanese and American (s used almost the same number of
tocls == 5ix In Japan, sevetn i the U5, From those ools, however, the Japenese made an
averape of 83 pants, comparcd to 10 in the 1.5 while the average volume per pard in the
LS. wms 1,727 against only 258 in-Japan, The aAmerican {irms essentially applisd the new
flexdble tools to Lheir old mtlexible style of manefacturning, while the Japanese used the tools
Lo develnp and produce a fexible mnge of products, The author concluded that the use of
FMS in the U5, showed a basic lack of flextbility in use. 3 The Ametican firms used the new
tools Lo improve econormies of scale -- lowering {ke cost of productlon titugh ncreasing
putput -- while the Japanese increased producilon and effivlency thrmough economies of
scope -- increasing produacticn in a range of goods,

A related tssue iz Lhe difusion of advanrced technology, Arcangell et al, exarmined the

introduction of advanced automation technology into {actories in advanced countries. 25

23, Jay Jaikumar, "Postindusitial Manofactuning,” op. cid.

M. Tbid, p. &4,

5. ¥ Arcangeli, G. Dosi, M. Magei, "Patterns of Diffusion of Eleckronics Technologies,” paper
prepared for the Conference on Trogrammable Avtomation and New Work Models, Paris, 2-4
April, 1987
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Thelr techniques and dada soughl 1o separale advanced from traditional manofacturing
investments. They concluded that the Unlted Stales leads {he way in office aulomation, but
irails in [actory gutomation. America iorresls pore in traditionas! automation and less in
flewible mamifacturing than do other advanced imdustralizing countries. The pace al which
advanced technologies are introduced 15 slow - that is, only @ small percemage of livms use
such things as Nevible manofactunng systenls, et those Amcriean {ms that use these
advanced technologics and use them weil fend to be leaders In their sectors, Numencaily
contrailed machine tools and the asdvaniced programming lmguages to Meorperate them
emerged early in the United States. as dld the {echnology and vse of robols, However, as s
widely knwown. they are used much mere extensively in Japan than in the United States:
dilfusion |= several limes bmadcr: willt some 40% of the machings in smaller firms. The
evidenee 15 powerful. Aggregate trends reinforee factory and sector studies, The argument
that there 1= a problemn in the evaholion of American manwlaelaning s now strong enough to

requlire refutation rather than further demonsteations.

The Myths that Impefed American Adjustment

The Amencan response to the pressure of innovadoens from abroad. not the
Irrerations themselves, has beer the prohleni. At the core, we propose Thal American
ddliculiies in mantaining manufactudng position and skills and i sustaining production
Inmovation lit 0l in our machines and iechnology, but in organizations and the use of
peaple In prodductton, In the sbrategles for aulomation and the goals we attempt to achiewe
with production inncvation, The prablem is ot with cur robols or our 1ecal area networks.,
bt with gur understanding of how to cxpleil their prodoctive promise: The problent 15 with
corporate stralegy,

Twa sels ol powerful myths impeded our understanding of the evolving world

ecomiciy atd the cheices condronting Lhe palion and our corporations.



The first set of miyths are popular and policy myths. That mastery and contrel of
manufachuring was crtical to the natlon’s continued economes development and to the
conUnued competitiveness of American lirmes was obscured by a popular moyth that sees
econgmic development as a process of sectorl succession, It was widely belicved that
economles develop as they shill ont of surnset indusiries inte sunrise sectors. For example,
agriculture 15 folowed by mdustry, which in tum s sioughed ofT {0 less develeped places as
the economy moves on lo scrvices and high technolegy, Simply put, this 5 eorrect, Tt s
incorrect as history and 1 15 ingoreect as policy prescription. America did not shiit out of
agricuiture or move it effshore. Wo sutommaled it; we shilted labor oul and substituted
massive amaunts ol capital, technalogy, and educalion 1o increase putput. Cridcally, marny
of the high-value-added service jobs we are told will substitute for industrial activity are not
substitutes, they are complements. Lose industry and you will lose, not develop, those
complemmentary service activities, These services are tightly linked Lo production just as in
the ¢ase of the crop duster [In employment statisdlcs a service worker) who is tighily linked
la agricullure, I the farm rowves affshare, the ceap duster does too. as does the large-
animal vet.

Similar sets of tght Iinkapes -- hot at vasthy greater scale -- te "serviee” fobs to
mastery and control of production. Many high-value-added service activities are functional
exlensions of an ever morg elaborate division of labor 0 production, The shift we are
experiencing is not {rom an Industrzl economy to a post-industrial ceonomy, bul rather 1o &
new knd of industrial economy.  These generl [onnulations undoubtedly affect the notions
and philpsophles of Amencan corporations; they certainty affect the polley environgnent in
which these companies thust operacs.

As we talked of Sunrise and Sunsel indusires, we looked to Route 128 and Silicon
valley as if they were puT national furure, and the steel and sutkmobile plants of the Middle

West as if they were our national past. et we ignored the fact that Americans don't buy
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thicto-chips or mini-cenmrputers, bul cather the products designed with, around, and by
them. Microelectronies, biotechnology. and new materials ave zil transformative
technoiogles; Lheir applications change the nature and character of so-calked Lradidonal
seelors. Success i those sectors, a5 the ingorporatlon of microelectrarics i FEaropean
capital cguipmen seclors suggests, siill depends on basic knowledge of the tradifional
PTOCESSas.

Meore important in this discossion, 1here has also been a devastating set ol corporate
myths that have more dircelly distorted Lhe adjustment of Amerean industry, The set of
corparate myths 15 extensire, here we examine three interconneciet ones: first, that a firm
can win with a technology edge alone. (1o a different analyses we would emphasize the ryth
that one can win primarily with f;nanm‘nl conlrels and manogemennt, thal the dustrial
corporation is reaily an investmend portfolio not a complex of skills and know-haw]: second,
that low-cost labor can sustain a production posillon; and (hird, that the cost of capltal Is
the central obstacle to production Innovatlon. Together Lhese mmethis have prevented
American fiims fom understanding developments in the world economy, rorn identifying
the imporance of production in corporale stralegy and the importance of skills and
organization in productlon, and from acting on their understandlng,

The Hrst of the connected corporace moths is that brealthrough product technology
cae provide an advantage that 15 sadicienl bo meintain 2 position i the market and that a
Hrm can consistently defend products al 1he Lop end of the market without defending the
broader mnge of products. Certamly, brealhrough product icchnology, Hlke the hand-held
calculater, the video tape recorder, and the personal computer, can credle real persanal
fortunes and inillal market entry, Tlowever, 1he initial position 1= hard to defend i it ist'l
entrenched in competitive manuwfacturing skifls. The magnetic disk drive indostry 18 an
evident example where firms with breaithrough products lost pesition (o fimms with stonger

production iechnologics. 1o the case of Shugart. for example, the firm sellvonscicusly
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disdatned production, and lound itzell baticred by the Japanese Ormas it had licensed 26 Bul
this s not the oty exaimple. Television producers sought to defend e high-value, top-end
color televislons and jgnored the fower value binck and while televisions that were being
made from dilferent commpenents; translstors, not Lubes, The list af examples is long, but
the issue {5 a general one.

For a fimn, production capability is a decistve competitive tool. It 1s not just a
question of marginal cost advanlages: a irm cannot conlrol what it cannot produce
compeltvely, Tn the end, product Imewledge and production Imowkedge do nict exdst
separately. The steady scrics of innovations requlred o defend even a new product are
intertwined with (he knowledge of how the good {s prodoced. There s Utde chanee of
comnpensating for production weakmess by seeking enduring technological advantage. The
capacity of firms with production know-how to imitate or redesign an established product is
enormons. The diminished oycle-tme for new praducts is not a warning to abandon
production hut to defend productlon to lendthen the (ne hefere a competitor ean ellectbeely
establish market position. Ceding the botiom end of the markel simply allows & competitor
te establish market presence to attack the top end, A production disadvantage can quickly
erode a firn's lechmelogical advantage. Ooly by capiuring the “rent” on an Innevation
through volume sales of a product can a comMpany amorlize its Ré&D costs or justify
Investmend in B&D [or the nexl-gensration product. The feebie Amercan presence in next-
generation consumer electronics indicates the cost of [ailure to produce compedtively in the
previous generation, Finally, if a G simply tles to sel a Jaboratory product (o someone
else wha will produce i, the value of the design is lower than that of a prototype, and
prototypes are valued lower rhan prodocts having established rarkets: each step toward the

mmarket decreases uncertainty. A producer will: 4 sirong market position olten can buy a

26, Cohen and Z‘l-fs:'na.n Manufacturing blatters, op. cit. See also M. Borrus, Competing for Control:
America’s Stake in Microolortronics (Ballinger, Cambridge, MA, 1958},



porticlio of technologies ol a low price and caplure the technology rents throogh volume
sales. Far the i, maoalacioeing matters.

The second myth is the notion thal lercign cost advantage lay wilh cheap Iabor, In
the late 196805 and carly F970s, Amedean Gnns Eced with forcign cormpelition often
concluded that (heir rivals used low-cosr labor to achicve competitive advantage. The
response was 1o seek even cheaper labor -- oflshore. Few flrms realized that innovations in
production, usually achieved wirh limited 1echnological advance and considerable
organicalional maglnation, were gocurring. As a competitive strategy, mlocating production
nffsheore proved to be the wrons sefution to the wrong problem derived from the wrong
anahqsis. [0 assumed that the competitive problem was direct tabor cosls and attacked at
that point. But labor cosls wire -ur:l.l].r oine element -- and a rapidly shrinking ane -- of the
Japarwese advantage, ndeed in many of the industrics that ran offshere for cheap labor,
direct labor was a small and shrinking propertion of cost, and has {allen as low as 8-12%
loday. T As many producers were to realize soon, but nonetheless, ton late, the Japancse
advantage hinged increasingly on prodoction organization and decreasingly on ow-vage
labar. In the 1960s Japanese producers uscd more labar hours to bulld a television than
their American competitors, and consequently advantage lay with low labor costs. By the
1970sthe Japanese usad lewer labor hours, winning with production orgamzalion.

The American consumer cieclronics indusicy was an important leader in this
downward directlon, offshorng production, lobbying successfully for special Tegislation to
protect its re-imports, and blinding themselves (o the reality of their competitive problem
unld & demioart Maustty was sffectively wiped out. For as American (s ghifted
production to low-wage sites In Asia and Latin America, they accelerated their own
dowrnmward spiral The cheap-labor soholion permitted them to iEnore the need o rethink

their production organizatlon; If boughl time. And during this perind, the indusisy fadded 1o

27, James A Bromson, "Bringing Cost Managrement Up to Date,” Manufacteriog Engineering, June
1985,

i
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Iashion jis long-term competitive response, while 1the Sapanese gained an imeversible
competittve advantage. This strategie debacle affected not only the consumer electronics
industry, but a broad set of other indusines such as scmiconductors. The Japanese
wrested dominanee in consamer electrenies, and used it as the key to the mastery of volume
production in semiconductors. Ofshoring redoced 15 maonnlactaing indTagtrochire of the
U.5. not only by relocating |obs ocverseas, but by helping 1o develop sysiems of suppliers,
subconiractors, and {ecchnology transier 1o the grerseas locatlons. Moves clfshore could, at
best, achieve a oneime reduction in costs; they did vst permit the steady innovation in
production proceszes required 1o keep pace With mevirg! production targets.

In lesing comtrod of prodoction, American [rms 3lsa ost control of prodact
tdevelnpment and were unable to explolt the VOR revolution as it emerged. A stroilar story is
being wrilten far the semiconductar Indusiry, where Japanese production advantages have
levered them inte an increasingly powerlul position (that threatens American sirengths in
development and design. Innovatiom in produclion has proved to be as critieal as innevation
In product; 1t has in fact proved necessary for product Inmovation,

When firms al fast began Lo rethink production sirategies, their efforts afien
foundered on 2 third myth, The owth cireled aroung the cost of eapital. High capital costs
undeubledly represent a handicap for production reorganization, but it is ot the central
source of American problems. Undoubtedly. less gxpensive industrial capital is betier than
hors expensive capital Undoubtedly, easy acccss 1o substantial long term funds facilitates
strategies of production development, Certainly, Japanese Ananelal structures and policy
facilitated long term inexpenatve capital However 1he gquestion is what to do with that
capital. As we saw earlier, American lirms -- {aken as a group, for there are Certainty
vxceptions -- have not been implementing Lhe mosl advanced producton stralegies, and
have pald the price. in our best competitor countries, but espectally in Japan, rapid

indusiral growth and lew-cost caplial afforded firms the opporiunity to Invest In now



machines and new production methods, Dot (he introductlon of a new machines does not
necassarity puarantes productivity falns. installing niew nitachines must be the second part
of the strategy: reorganization of production must come first if the machines are (o live up to
their potential. In many ATnerican companies e machines were installed. often s cologsal
expen=e, but the painful organizational guestions were sidesiepped. Ceneral Motors spent
"nore on automation than the gross national product of many countries. > but the henefits
have yet 1o be realized. o contrast, GM's |oint venture with Toyota, the NTUMMI plant i
Fremaont. Callfornda, is one of GM's ozt produciive plants; the plant's success stemns from
lis changed labor relations and reorganization of production on the fing, Tather than the

tmplemerniiation of the most automated equlpment 2?

What is 10 he Tagne?

The priorities and presctiplipns of the past years have led 16 indosimial decline.
Certalndy, there are no precise guidellnes for e adjustiments that are required and the
complex sel of corporale decisions and batlles that will make those adjustmenis possible,
We prapose not a Ust of actions to be taken but a philosophy that production, in the
bmadest senise, 1s a sirategic 1ssue.

First, production is a strategic weapon, a basic instrument of corporate strategy.
Systems of corporate controf and accounting must be structured Lo wtilize, not hlunt, that
(nstrument, Accounfing can ondy count what [ 1s told and make prescoptions based on the
implicit accounting logie. Concrelely, thal sugpesls such things as altering how overhead is
harndled and hoew material hedding and handling costs are analyzed. Undess properly

treated. accounting procedures can lead lo cutrageously perverse consequences. Inthe pasi

5. Stephen G, Payne, quoted in "The Productivity Paradox,” Business Week, June &, 1988, p. 1061

29, See Lowell Tumer, "NUMMI Ta Context: A Comparative Perspective on the Politics of Work
Reorganization in the U5, Auto Industry,” Taper presented at the Western Political Science
Ansociation, 10-12 March 1488, San Franoisco, Califormia.



we have counied 1o an old logie, judged by an ¢id logic, and often lost by that old legle. Now
wee st develop 3 new logic, and learn to count according to that logh:,

Second, straleple assers of production know-how and skills ﬁust be defended and
strengthened, not traded away. The reasons arc muililold, but at the core. production skdlls
and command of the production process are Licd to the capacity to develop new pmoducts
and get them Lo markel. Soureing outside simply (eaches competitors or patential
competilors hew Lo produce, flves established prodecers greater volumes and greater
preductton experttse, and creaics polential dependencies. Indecd, in the name of defending
markets by sourcing gutslde, a flom misks beeoming a stmple distributor.

Delending production capacily means producing -« ot sourcing -- critical products
ang components. This is not an argument far exlended verical Indegration. [ndeed, the
Japanese and Tlalian experience point to an ellective disintegration of the preduction chain,
The terms and the logic of production decisions are eritcal; the decisfon whether to make or
buy an mlermediale product is a eracial asd often Stal one.

Third, a cormmitroent to contining developmern! in production technalogies iz
indispensable to the advanced countries, Many American firms and industrics arc
altemmpting to produce more odbly, Unfodunately, the purposés of automatien and the
orgarization sulted to capiure the advantages of new technaologles have not been worked
out; thus new lechnclogies may not be intreduced -- or when pwroduced, have Tinuted
mpet. The era of statie, mass production has nat ended, but shifting to more flexdble
production has proved to help flms” comperitiveness. Evolving the production lechnology
rnusl mean, among ollier things, developlng real Dexibility n production

Mass production is nol ooly inherentls stislic, it as soclal inertta; Armerican
business schools and eorporate practices eling to stalle, quartlitative methodologles that
emerged to support the muss production approach, The risk is that the social nerta of

existing arrangements neks American peeducers Into reinforeing rather than replacing



existing production systems. And management thus pushes itself toward guiclk fix
solutions. Buk quick fixes -- such as moving pricluction to low-wage 5ilés -- are just that,
quick fixgs. Previously, when mass production compeled with anisanal and bawch
production its static gpproeach did oot matter; its reveolutionary power obsrured the problem;
the eflclency advantage was overwhelming. Toduay, however, the greater uncertamiy in
markets and technology tewards Aexdbility ih manulacturing rather than static approaches.

Sustained producdon development and long-lerm flexdbility can be Duilt ondy around
sldlled worlkdorees and a therough rethinking of production avganization. Technclogical
development must build on, not replace skills. Higher levels of education of the shoploor
workiorce in Japan account for 1'1_1;_{11{:1' productivity levels und distinct produciion
approaches. American industrializatlon rested orne a literate but “semi-skilled" workforce.
Many Aamerican {irms, in an effort to contrel labor costs or adopt unnecessary automation,
have stripped the educated and skilled labor oui of the production process. By conlrasl,
real worker skills, communlties of skilled workers, and educatien strelegies have permltted
siralegles of {lexibility and specializaction In ltalian and German equlpmenl companies,
People and organization. not machines, are the kev.

Amertean finns mast decide whether they want to be design hooses., system
integrators, and distribators -- positions that can ultimately be replaced -- or real industrisl
campantes. Certainly we must have design houses, system Integrators, and disteibotors,
but even those roles cannot endare it we are designing for production abroad and
integrating and diséribuing couipment developed and produced ouiside (this country. How
lrmes deal with the problem of developing and mainigining manuiacturing sldalis «4Al tell the

taie, The stakes are not simply corporate success, but the wealth and power of this country.





