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{ipcluding human beings), Tegardless of distance and (almost) of tima. Whar
auLomatien dnes is to introduce preioformed, flexdlble devices into all
activities. What the new media {potentially) do, is disseminate andio and
imapge [tom everywherse to everywhere, with the possibility of differenciating
along & time sequence the elements of the message, as well as with the
poecential for dintoractive systems as decentralized as =ociety wizhes to have.
&nd (maybe rhe mwoest televant technology for the future) what genetic
angineetisg does iz to decode che igformacion system of the living maceer co
repraogram ik.

The visibility of such revolutlon f£s very reccent. Although, as always in
science, there is a4 leng process of eoavergent discaoaverices, over fime, the
coming into widespread applications of much of the technologies took place in
the sarly 1%70s, with the two discoveries chat we balieve to be gqualizative
leape bBetween science and its social uses: the miceoprocessar, and the
gene=splicing techniques. As asual in intellectusl history, such a sudden,
profound transformation of the cools threugh which we appronimate nature, by
combining infermatisn, marcter, and energy, has triggered a pandemonium of
pseudn—technﬂlﬁgical prophecies and ideclegical social forecasting that
conslderably obscures the actual precess of historical transformation.
Technslogy has mever been and will nec be, an Independene variables epetating
in a secial varuum. Sciencific tevolutions take place in a given social
context, heing affected by ic, and, i return, deeply conkribwting to the
organization and evoldtfsn of society. Thua, it is simply irrelevant ko
atteapt analyzing the affects of cecbhnology on seciety, by comsidering
technelogy in icself, as most af the pseundo—sciencific lireraturse on the

currant Informational-technological change generally does. On the other hand,



there ig a tendency amonpg social scientizts and political leaders to
underexrimate the specific role rhat techanolegy has oo economies and
societies. There is some underlying assooption thar the old mechanisms of
porer and proafic-searching gre the keys to anderstand, and co direct, che
movement of history, the life of people. aAnd yet, it iz of fundamental
importance to undetrstand that new information technologies are complecely
transforming ovr societies, from their very tooes-  Such transformation does
nnt come only from the characteristics of the new technologics, but from che
interplay between current scientific discoveries and the socic—econonie
context in which such discoveries are generated and ocilized. This analycical
perepectlve is aob of mere-academic walus. Since it imalies rhat, by and
large, the technological revolution under way is socfally undeLermined: its
cfifecrs might he completely cifferent, and cven cpposed, according to che
sovlip=volitical management of the process of techaologlcal imanavation.
Furthermore, given its tremendous capacity of informactioo-proccssing, and
glven that {c is preclsely this informational capacicy rchat differantiates tha
homan specics, the uses of new technologies will anplify and accelerate
whatever trends are dominant in oor soeciesties. What the new technologies
actually do is to reveal and surface in the openr the angels and davils rhat
simaltanecusly inhahit us.

Thiz tepork addresses these questions by examining the specific efiects
of new technoloegics lo some fundamental dimensions of aar sorin—acoanomis
gtructdee;: the new intetrnational ceonomy and the fate of Thitd World countries
in such new eonditions; the changing patterns of work and eomployment; che
technological environoent in which our everyday Vife will be taking place; and

the lwoplicarions of this sgientific revelution for the fundamental isswve of



war and pesce. To be sure, other aspects and dimensions of the sacial
icplications of the new technologics cught to be considered to be able to
assess comprehensively their iapaet. Bat, the anslysis presented here is
gearad fn a4 more zpecific purpose: to define the conditionsz for social uses
of new technoiegies that would be approoriate for policies decided by cach
country according to its own intecvescs and perspeqtives. Thus, the issues
explared in the report seam Lo be the wmain guestions to be addrossed by
institutions and organizations coafeonced with a major technological
revolation thart takes place in the midst of a world wide process of econeoic
restructuring, and om the odge of a danpgerons realignment of maceopoliticgal

strategizs.



2. High Technolegy and Leonomic Rertructuring
in the Afrearmath of the Criziz

The technolegical tevolution does not take place da a secial vwacuom. It
dewelops 1n a wery specific soclo-economic, hisrorical centext, whose
charactaristics deeply affeer the form and goals of the uwges of techoology,
and uwltcimately, of technology itself (Rosenberz, 1952; Blackburn, Coombs and
Green, 13833, This is notb to say that techaclogical discoverics haspen

"the syseem'". Sefence and rescarch

necessarily as respooses ra che needs of
have their owa pace of development, with moments of qualitaciwve breaktheoughs
and acceleration of discovery produced by the Interplay betwecn sclentific
vesearch, the insticutlonal framewotk whare it takes place, and the social
demand for technologizal applications.

The current technological revelution gained its memerntum chroughout the
1970s ar the msment when the world economy was undergoeing a majer scruckursl
crisiz whose cruses and charcreristics we have examined elsewhere (Castells,
1380%.  In the mid-1380s5, the key ceaters of the world ecooomy have
restructured some fundamentsl mechanisms, so Lhat the precezses of capital
accumislation and srogial order, on which the kystem relies, are adeguately
performed (Camgps, Delattre, Dutailly, Eymard-Duvernsy, Vassilla, 1981;

J'Conngr, 1984; Bowles, Gorden, and Weisskopf, 1983; Carmoy, Shearer and

Runberger, 1983%. 1t is in this sense, and only in this semse, the structural

crisis of the 1970z ieg owver. This does not mean that differeant, new crises
could net develop (fiven, for instance, the existence of same "economic time
bombs" such as ehe 1'.%. fedetal sovernment budget defieir or the [inancial
debt of many Third World countries). Also, it covld seem patadoxical te

congider the crisis [at least, this erisls) as haviog come te an end while



much of the werld's population is sktarving to deasth, when desperate poverty is
the daily exerience of most human beings, and when unemployment rpreads over
all ecountries, including the QECD area, parsictularly among the youth.

Yet, we should remember, without inddlging into cvnicism, thar aisery and
human suffering are not necessacily causes or symptoms of a erisis, in the
sbructural, Analytical zense of the congapt. A system {for instanre, the
capitalist=based world Er‘.u:-nun:l:,':l i3 in ¢risis only when the means jt requirtes
for its funcrioning and developmant are ingdeguate te altain 108 structural
ZFoals, as imposed and decermined By the geopomic interésts and sgcial walues
insritulionalized in the politieal insticntinons. From this specific
perspactive, the gorld economy was io crigslis ipn the mid-1970s, when inflation,
social unrest, dand politiecal challenpes were throatening both privace
capitalist prafiz, and politieal conttol in key areas, both In the center and
the periphery.  Alsa, from this specific perspective, capizalisa has reformed
itseli, through z proecsz of social strugeles and wiectorious pelitical
battics, and has recovered some of ifs dynamiswe, and auch of its social
control, by shrinking the aumber of people benefitting from the ayaten and
reaching out, o almost the entirce planet to inter—connect 2ll ssgmente of
potential beneficiaries of this leaner, more aggressive, more determined, new
brecd of capitalism. In recent years [(mavbe around the 1970-80 perind), a new
wodel of cconomic growth has emerped Chat represecnts a8 similar departure Eron
Keynesianism and welfare-state capitalisp chat such reformminded capitaliza
model represented vis-s-vis liberal capitalism before the 19302 Depresslon.
Because it is my hyporhesis that high technology has plaved 2 majer role {as &
rnol, ot 83 & causal in this dramacic process of economic Testrtucturliag, ik

13 neceszary to gutline, wery schematicallwy, the eharactecistics of the new



wodel of economic policy, to pinpoint the aperifice role of new cechrolngies in
relationship ke each owme of Ehe oator econonic axes {Carnoy and Castells,
1989). Such a model is oot necessarlily linked to 8 particular political party
ot Administration, of aven Lo a countey, evenr if the Reagan or Thatcher
governments scem to be the closest examples of the fulfillment of these
policies. Hur very similar poelicies have developed in mosL WosCern Zuropean
countries, in those governed by Christian Demwoerats and Liberals, as well as
in those governed by Sccialists, and even in Conaunist—led regions {(ITtaly) or
Communist—participated governments {France, for a certaln period). At the
same riasme, 1n moss Third World countries, susterity policies, Inspired or
dictated by the Internatianal‘ﬂnne:ary Fund and world financial eompanies,
have alsa developed along the szme lines, establishing not withoar
cantradickinns and econflicrs [(Walton, 1%953), a1 new econcmic logic, chat is not
only capiralisc, bor a very soecitic Wind of capizaliz=m chac we will try to
describe bricfly {Carnoy and Castells, 1985). Obviously, the gensralization
of such a model of econowmic policy (which im not historieally irrcverslblel
does not imply that all governmencs are alike or that politics does not
marrer. The fssue ig that when & system reaaches & historical limit, zand the
socle=political process 1s upable to Iwmposs a new, altermstive system, the
only possibilicy Eor society nob o disintegrate is to consolidate, reinforce,
and make mwore dyvosmic, the already institurtienalized stractural lggic-

Kccause the economy {under capitalism) scrucrures soclety, and becawse the
economy is highly interdependent at an iaternatisnal level, individnal
gevernments In individosl countries Eimd chemsclves Faced with the dilemma of
adjnsting vo the demwinant lepic in the mwost advantagecoas. manmer, or Bo

undertake an uphill battle that is unlikely te succeed as an solated



enterprisa,. Thuas, most counkries are embarcking along the lines of 8 new madel
of eeonomic poliey that is organized arcund 4 majar serics of measurecs, coming
at the same time from governacbts and private busiaess:

1y Coacrcl of inElariern throngh fiscal austerity and monstaty
restriction, aimed at the partial dismantlement of the walfate state {Tavlor,
1983)}. 1o the case of the U.GB., such fizcal musterity does fot concern
wilitary spending, therefore trigering a huge budpet deficit — =zomething
voly ehe Us5. econooy tan afford for a short period.

2} FReduction of labor costs, at the ssme time on wages, WoTxing
poncitions, and social benefits. Oonsequently, Ehe share of tusiness' profit
ingreases propertionally, all other conditions Seing equal (Bowles, Gorden,
Weisskopf, 14981},

3} Increase of produccivity of compaaies, and aof prafitability of
buslness, by lay-offx, reduction of working cime, speed—up of work and, above
all, cechovlogical imnovation. {Reich, 1%83; Ernsc, 1983; Do=i, 1984).

&) Restructuring of industrial sectors, disinvesting massively from
thosge sectﬂrsf regions, and companies that become less profitable, and
tnvesting in new preducts and activities, generaly in high-rechnology
manufacturing, corporate services, wisrellansooas censumer gservigce=s, an real
estate (Bluestone and laerison, 159827 Suwmmers, 1984). A major development
wichin induszrial resrructuring {particularly In Europe and Lacin Amceieca) is
the shrinkage of the publie sector, and the aligapent of public companies om

the logic of profitability (Mistral and Boyer, 1983).

"informal egonomy', that is, af all kinds of

8) Tremcndous growkh of the
cash econemic activities unregulated and wmcoentroliled by the state, regardless

nf the legality of their status {Castells and Portes, 1986). This includes,



certainly the astrononic cash flow in criminal accivities {particulariy in
drugs production and discriburien}, but it mainly refers to undeclared
salaried work, unpald taxes, abschnee of compliance with healeh and safety
regulations, labor legislation, etc. {Fortes and Walton, 1981; Fortes and
Saggen—Koph, 1985). In countries like the U.5., massive immigration from
undocamented workers fuels the process of the l[acreasing penetration of the
center by the perlphery (Portes and Bach, 1983)., The Informal econooy
reprosonts Loday a key clement of all economics alike, not only for che
survival of the poor, but for the dvnazism of small businesses, accounting for
much of the groweh and new caploveent {Sasson=Koob, 1984; Maldonads and Moore,
1955), and for the transfer of value {rom the iaformal sectoer to large
corporatliens CTrough subconcraccing arrangements and nertwortks of decentralired
produccion.

) Upening of the waocld market, and iacreasing internationalizarion of
the economy, taking advantage of the most favorable locatlons for productisn,
manzgement , =od gontrol of the markets, wichin a svysceom ifntereonanectbad
worldwide. This {5 a comwon strategy, for both companies and governments, and
paradoxically, it simultanccusly Eriggers protectionist reactionms, as soon as
Induestrial sectors, regions, or ccountries, skati losing in this cutthroat
competition {Bienefeld and Godfrey, 1982; Litcle, 198231,

7} Relatiwve control of world prices of raw materizls and energy from the
genter, ‘assuring the stabilicy of the price system and exchange Flows (OECD,

19845,

Of esurse, this sketchy presentation of the domlnant economic model

emphasiges ics coherence snd internal logic, without considering the
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contradictions it implies, and the potentially destruckivwve dewviakions of irs
own raticnslity. For instancs, in the case of the U.3., the claim for L[iseal
ansterity and a balanced budget is translated into a greater deficit, with a
shifr within the budger Feom soclal expenditures bg military expendicures
{what, following Herberi Marcuse, we name the trensition from the Welfare
State tn the WarFare 3tate) Eipnanced, withoot inflatiecn, by the influw of
capical from all over the world, cthus drying Up SONToHS of investment
everywhere else, and pushing upward the dallar (in spite of its carrent
manipnlated downwaed trend), therefors wrecking the US balance of trade, in a
series nf connected ill-effeets rhat threaten the whole meodel when considered

"~

in ics acstual dynamics-

woverthelogs, we think it iz useful co keco in mind the characceriscics
of the post-Kevnesian econeomic model of capitaliszm, bocosuse the technological
revalarisn has marurced precisely during its rvise, and in Lact It is plaving s
majar role in the feasibility of the model's implemsntation. Ia turn, Ehe
linez of techaslegicsl development are mow beiag shaped by the predominant
gorial and econgmle usas thar chey have belng assigned.

The new technologies are at the core of the curvent procecssz of sconomic

restruccuring in the followlng way:

a3 They contribure to a qualitative increas&_gg_prnductivity¢ across the

board, in wanufacturing, agriculture (down the line, through biotechnology},
and it services. 1In fact, producrivity growch is parkticularly crucial o this
fundamgntal aspect of the economy. Decause new techoologies arve primarily
gimed at proeessiog information, and this is preclsely the mattet of wast

servilces, the deepest economle impact of the new teehnologles will aceuar in
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k) At the same time, the potential {or actuall} impact oF new

technologies on job-supptesasinn, places management in an advantageous positisn

regarding workers and wnions, to obtain concessions in wages and working

conditions in exchange for maintaining employment, or of slowiog down the
phasing oot of jobs- Thus, althouegh teehnelagy per se is not an instrument of
eapital, it is being uwsed as a bargaining factor inm the redelinition of Che
poweT telaticnships between management anct laber, a key compoment of the
mverall ecanomic restrocturing [Institut Syndical Europeen, 1980; AFL-CTH},
19%4; Bluestone and Harrison, 1984; Bover, 1983},

e} Technoleapical change iz also che source of new jnvestment, the malin

enpging of economic C2covery, fob twe raasons: On che pne hand, such as written
in the 19484 QECD Repar:, "Higher than expected growth of noo-residencial
private investpent Scems Lo be explained by the ipncrease of warplnal
productivity of investooent in those countries where the share of oompiterts and
other high technology equipment in the coppaniss' investments has
gignificantlv ingreases. Thus, It would seem that rthe profitability Eoar a
given investwent increases [because of new technologies]. Investments thak
were praviously under the threshold of profitability become profitable now.
This phenomenon is particularly important in the U.5. and Japan" {p- 10, our
translation from the Frawnch version of the Besort).

On the other hand, ip anticipation of the dematnd for new techrolopies,
there is a rtush of investment io rhe high techaology Secenrts, thus stimulating
the economy out of recession, while deepl¥ reshaping its structure in terns of
"sunrise” and “sunset" industries, regions, and countries {Bluestome and
Narrisom, 1984; Celada, Lopez—Groz and Parra, 198% Markosen, 1984; Henderson

and Castells, 198067 Gordon and Kimball, 1986).
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d} HNew technologies siimulate markets, particularly for vpper income

househelds, by generating npew products (zuch as home computers and new
commanication devices) ar creating vew lines of old products by introducing
into them infeormational devices (from cars to kicchens).

eY Yet, Ay we will see below, the most immediave contribution of
high-technology in economic recovery has haen the role It has played in

skyrocketing defense spending, the most important single item to dynamize the

US ceonany In the 1980s, and, tnrough it, the werld econcomy [BuzsinessWesk,

198%). Qther couantries such as France, Great Britaln, Ttaly, West Germany,
Brasil, and Isracl, alse heavily rely on weapons produection snd export (to the
Thitd World) to improve their crade balanee (Dumas, 1982).

£y Last, but not least, new technologies, and particularlwy

telecommunicarions, aze the material condition nccesgsary for the process of

inrernationaliration of rhe aconsmy, probably Ehe key fearure of the new aodel

of aczumulation. Jaly through the integrated system gf telecommunicationg and
compukers 15 it possible to both incegrate and decentralize producclon,
distributlon, and wmanagement, in a worldwide, Flexible, inEerconnected syscem.
The new telecommunication teshnolegies are the electronic highways of the
informarional age, egquiwvalent to the role played by the railways systems in
the proress ol indestrializatinn [(Micnl, 1985%).

Alse, werld produstieon ard distribution is only possible becausse nf the

twin processes of perfect scandardizarion of parts {chat can be assenbled even

if produced in very distant iccaticns}, and flexible customized production

{that can adapt a basic product to sperific characteristigs targeked on the
timal market) (UNIDG, 1984; Henderson and Scott, 1986). Both processes are

dependent vpon automated production, and Elexible electronie tools able to be
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re=programmcd . The world-assembly line and the planetary bazasr, requirs both
the electtonic fackory and on—1line manapcment.

Thus, new technologies are s key eompeonent of the process of economic
restTucruting that determines a new international division of labor whosc

characteristics are decisive for the making of odr future world.
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3. High Technology, the New International Division of Laber,
and the Tuture of the Third World

Jd.1. Introduction

The new technologizs are ttansforming the "new fnternatlional division ef
labor” that emerged in different areas of the world daring the 1970s, as a
vesponse to Ehe struetural eeconomic ceisis (Frobel, Hemricks, and Kreye,
1980}, Such internatienal division of labor wasz maialy organized around the
policies of multinational cerporatians that relocated their production
"offshore", in councries where low wages, lack of enviroawental and health
conttols, pro-business, repressive government policies, and favarzhle fiscal
exceptions, svbstantially reduced production easts in comparison with the core
countries (Palloix, 19%77; Peet, 1%84; Hayvar, 1%78; Schmitz, 1984}, Thus, a
ney North/Soulh division of laber starced to tzke place between
high—technolegy industries and édvanced services in the ¥Horth, and assembly
operacions, low-skilled mapufacturing, and exgraction of natural roesources in
the South {Brandr, 19&0}). Multipatienal corporations wera important agents in
guch procece, particularly in the wmost dynamic Induseries, such as electronles
(UKTDG, 1981; Ernst, 1983}, and in those sectars that undertock global
econoitic restructuring such as auromobile {Maxer, 19281: UNIDO, 1984). Yet,
along with the multinationsls, small and medium esmpanies from the newly
Industrializing periphery, as in Hong Kong (Chen, 1979; Schiffer, 1963), Korea
ot Taiwan (Browett, 1985), followed a simflav strategy of producing for the
witrld market on the basis of their gomparative advantage of low-produccian

costs. Tt Followed a realigoment of the world economy, an dotensification of
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world trade, and the surge of a proup of newly industrialized codntrics
{Browett, 1955: Bradfocd, 1¥987: Blcnofeld and Godfrey, 1982). 5o, throogh a
combination of decentralization of productive investment Erom the core, and af
dynanism af ipdigenous capltfal inm the peripbhery, supported by
developmenc=orinnted nationol goveromenis, new economlc actors have entered
the international azena, ingreasingly dififerantiating the so=-called Third
Warld.

The develppmoaent of high-techoolegy industries and techpoloegizal change
are both furthering and modifying this new international division of labor.
The transfarmation of the process takes place along differcnc, @lthough

inter—related lines, that we will analyze sequentially for the sake of

clacity:

3.2, Automatiob and Decentralization of Preduction

Eheaper and more effective automation of the work orocess, could

incroasingly gllow corporations to rotain Eheir factories in the core
countries (=omekimes relocating in raral areas), while still lawering their
production cosks (Rada, 1982; Cohen, Zyswan et al., 1986). In fact, the
threat of unemployment, atd the policies of econawdle dincentives by reglonal
governments in the depressed regions of the US4 and Eurepe, svhance the
chances foar an inter-regional, racher than an inteenaciomal divisien of labor
{Clasmeier, 19A6; Sawers and Tabb, 1984; Massey, 1l984; Flynn and Taylor,
19851, Such possibility is being extendsd Lo sectors, such as textiles and
Eariments, that were considered to have beocome che exclusive turf of the newly
industrinrliged countries, as oewer, electronically—-based techaologies, suclh as

lazur—cutting, and CAD/CAH praduction lines are installed in the remaining old
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laduszries of Futape and the U.5. (UNIDO, 19B4; Botkin, Dimancescn, and Stata,
1984).

Nevertheless, it does not sceem that the process that Rads (1987) labels
"relocarion back north" is actually vaking place. Table 1, compdled by Scott
(1985), shows an upward trend in the proporcieon of imports, particolatiy fram
Asgia, for the U.5. semlconducior companies.

in spite of the possibilities offered by automation, there I a4 process
af productive decentralization expanding over the world, and many U.5.
compaies atve cransforming chemscelves inte "hellew cocporatises', selling

products that are canufactured elsewhers (SusinessWeek, 19E63. Whar is

actually happening is an increasing incternal division of labar within rthe
industrialized periphery. ‘The firsc ring of WICs {Korea, Taiwan, Honp Kang,
Eingapore, Malavsia and the industrallzed areas of Brzsil and India) are now
cnocentrating morte sophlisticaced, higher skilled production activities, that
in the case of Worea and Slagapore conld sven sarpRss some Western TUuropean
countries {Government of Eorea, 1985: Borkin, Bimancescy and Seata, 19847,
Simulranccusly, less developed countries, wich a large pool of unskilled,
extremely cheap labor, enter che proadactive line st the low ond, parcicolarly
Thailand and the Phillipives (Henderson, 1986; Lim, 1932; Seatb, 1985;
Akrazanee, 1977). (See Table Z.) Yet, che more automation enters the process
of producticn and management and the less law wages play a eole In che
capparzrive advantages of s given locatisn. Ooe of the preatest paradexes of
the effects of zutomation op employment could be thar the most divectly hurt
would=be Third World cenntries whose incipient process of indostrializacionm,

whatever expleitative, was based upoen the difterential cost between uwnskilled

labor in cove arnd periphery. Probably, the uext round of differentiating
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TABLE 1

U.5. Semicogducter Froduction and 806.30 / B07.40 Imports

Year Value of all Total B06.30/307.00 Total BOG.30/807.00
U5 shipments imports imports fvom Asfa
in SIC 374 as perccent of as percent of
5 shipments total 806.30 /
{5000,000)7 (800000007 in SEC 3674 (5000,0000%  807.00 imports

—_— —— e ———— ———— RSN — -

1949 15¥2-9 127 Bl 77 B, &
1950 1501.2 L&l 13.7 a0 56.3
rasi 1599.4 L7g 1.1 9i 33.1
1972 27048 . 234 9.4 170 6.9
1973 J64T.T 415 11.3 297 il.g
1974 43n3.1 BHG 15.3 474 70.0
1975 3276.9 BLY 18-85 460 6.0
1376 G473-3 &749 19.6 7zl 3.0
1977 5322.4 L1z 2.0 974 BY .0
1978 BE35.4 1478 23.0 1300 BR.O
L9749 5266.7 1916 23,2 1667 87.0
1530 L0500, 8 2506 23.9 2205 53.0
13481 11701.5 28215 25,1 2458 g7.0
1382 12429.%0 i3 5.2 2787 9.0
1aga - 1343 - 2BTH 83.0

a
all values in curcent dellars.

Sources: f[a) U.5. Depacrtment of Conmerce, Zursau of the Census, Gensus of
Manufactures, and Annoval Survey of Manufactures; (b} U.5.
International Trade Commission 1980, 1981, 1984, 1985); {c) U.5.
Tarlff Cowuniszsion {1970%; (d) Flamm (1985},




1%

TABLE X

Pringipal Sources of Azsembled Semlcondouccar Devices Toported
ince che United States under Tariff Itens BJ6.30 and 227.00

Hodr Bongfong Tdonesia ores Mlaveiz Philippioes Singapore  Taisan Thoiland 411 A=la

{8000, D0 ™
1969 59,2 - 22.9 — - Tae Li. 3 - 228,
1970 44 4B -- 23.2 — — 17.9 5.9 — 254
1971 jz.7 — 3n.g - - 23,6 12.7 - 270
1972 5.4 — 6.9 — - 37.3 10. 4 — 552
1975 19.4 - 23.8 5.3 1.4 35.3 12-5 - 744
1974 17.% — 22.9 2144 2.0 2Z.4 1Z2.9 - ar7
1975 1.8 — 17.1 0.3 3.3 6.3 7.9 - 858
1974 13.1 - 0.7 25.60 ¥al 25.0 7.3 - LZ40
1977 B0 1-1 21.8 256 BaT 24,1 9,2 1.1 1567
1975 6.5 1.1 17.0 4.1 9.1 2.7 5.7 3.4 1943
1979 4.6 2.3 13.8 33.3 1.5 23.0 - 2.3 22132
1980 4.5 2.3 0.2 34.1 15.9 25,0 4.5 3.4 1518
1281 3.4 2.3 0.2 34.5% 5.4 3.0 4.8 4.5 2538
1982 1.4 2.2 B0 36. 0 20. 2 19.1 G5 3.4 2800
1983 1.2 2.4 16.5 6.5 2E.2 12.9 4.7 4.7 2876

3311 valnes in oonsiantk dollars.

Source: Calculated by AXlun Seott (1985Y From Table 3-7 Ln Flama [1985).
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labor costz will be boetween skilled labor, incleding engineers. And this is what

tountries like Singapore (but also Braskl) ate tecying to offer.

Several reasons secm C8 explain the companies' benavior In kecping their
decentralized legation pattern, in spite of the lesser role played by low wages in
theit econonmic strategy. The first is the investments alreazdy made in the arsa.
Thuz, when they autoemace, thev ofren automate in the same Sgutheast asian location.
Scort (1985} bas shown that, contrary to some assumptions, [.5. secamiconductor plants
in Southeast Asiz are highly eapital-intensive (the average weighted-average
capical=-labor ratio, Lor 1983, was 526,994 for the companies in Scott's samplel.

The second reason 15 the ineeractlon berween these companies and 8 dense network of
suppliers, locally owacd, rhat have plustersd argpund the maltinational plants,
consticuring asn iﬂdustrial‘milicu- The third Teason is the growing availabilicy of
cheap skilled labor, as countries like Sinpapnre, Hong Kong, Taiwan, or Korea,
dramatically improve the guality of their techniecal c¢ducatisn. The feurth reason is
the contlauing reliznee on governments' support, In cerws of rax inceotives,
infrascrypcture, subsidies, and rcelaxed regulation, far above what conpanles cowld
axpect to have In the U.5. ar Europe- And the £ifth and majer reason, that we will
examine 1n zome detail, is that direct connectinn to expanding matkets in Asia,
anchers the coapanies in the Tegion, so that they econtinue to locate there altheugh
as a tesult of factors whieh differ from those that motivated their decentrslization
iIn the first place. Thus, ip a very fundamental sense, the decentralizarion of
producfien at the world level, and rhe increzsing interconncection of all econgmic

proceszes across natlional boundaries, seem to be ireeversible,
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3.3. Market—oriented location policiecs

Interestingly encugh, while unzkilled Jaber costs are becoming & less
important fzoctor for the locaction of companies because of increasing

antomation the current trend points toward & greater internaticnalization of

the companics’ structure in eorder to locate closer to their different markets,

thus modiiylng the tepdeacy of the 197035, wheree export-platforms were alwed at
the world marker (Henderson and Scott, 19B86; Lee, 1984; Salassa, 192%; Parlsp,
1925, This is & Tundamental point that requises sowme explanation.

The internaticpalization of the cconomy and the latensification of world
Erade in the laxt two decades led to nationz] economic policies that are
increasingly dependent upon theirt performance on the world’s scene.
Internéticendal econcmic conpetitiveness iEs a oy pollcical fackor [or amy
govornmcent's fare, domesticzlly 25 well ag in fareign affairzs. To reinforce
Lhe cowpetitive chancses of its national compAnies, many governmencs have
engaged in reskrictive practices of trode, a#s well as in export inpencive
measures, 50 that national eorporations can build their home basis for their
subsequent asiavult on the world economy (Cohen and Zysman, [953). This
strategy has bBecome known as the Japanese Medel (Johnsen, 1932}, bur it is
Increasingly the fact of many NIC countries, Korea (Rgsenberg, 1930}, and
Brasil {Costa Scuza, 1985} being rthe most promineot fn Lhis cespect.

The EEC has stepped up its conkrol en "unfairc comperition” of non—EEC
countties in Europe, particulsrly for Japaness exports, and in advanced
elactronics (chere 1s for instance a 173 surchazge on all imported
coemiconductore). In the U.5. ia the pericd 1983-86 there has been a dramatic

surge ol publiec peotesc agaiost impotts, particdlarly {rom Japan, that, in
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splte of Heagan's fres crAde philosophy, has 1lod to rhe {mpoasition of a numbar
of quotas on several productsz, and cven Eo the chreat of a commergial war with

Japann (BusinessWeek, ApT B, 19835). Because of the mountiog danger of

protecrionisl measures, companies from all couniries sre posltioniog
themselves to e preseat [o cheir key forelgn markets, often with the sappotrt
aof thelr own govoernoents, given che serategie importance of the conquese of
intetnarional warkets by natiomal for natiunélly—backed) companies. Thus,
dnerican and Japagese cosmpanics are cstablizhing themselves in increasing
tunbars in the EES; Japanese companies {particulariy Tovota, Honda and Wissan)
areg locating in the .5.;7 ¥ogrean companies zettle in Canada; Investment from
all esver the world is pouring into the U.3., most of it in securities and real
ESCare, but A ssastantial amount gees into setting up new companlcs or buving
nld enes, parzicularly In the West and che Southwest (Schoenbsrger, 1085:
Clickman, FP983%.

Large potential markets, such as Brasil, Mexico, ot Chiuns, are being
tapped by Foreign investment, lecating there to take over the expansion of new
gegment s of conzumery througheut the world. In sum, che target is still the
world market, bur the strategy of moultilocarion s Increasingly meore, importanc
¥iz=a=-vie the cwport-platform strategy- The conseguence for the Third World
iz two—fold: on the one hand, most investment tends be congenttate inslde the
ecanomies nf the mosc Indostrialfzed commtries. ©On the other hand, domestic
mirkets within the NICs, and in the Thitd World in general, will have to be
shared with internatienal compaoies, af least in these commetrcial lines

cnngiderad proficable. Thus, it follows an increasiang desendency, alchough
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oot netessarily moce wnderdevelopmenat, of those Third World countries which
are somewhat industrializad.
This trend fundamentally alters the cureeal internaticnel division of

labor because 1t sirongly articulates aoew productive locetionm and presence in

the market, ewven chouph zuch production faeilicies will conrigue to be
finaocially and technologically dependent from the core econcmies. The
developoent of new techinlogies plays a major role inm this new paflern of the

international @conomy. Let us ses why.

.4 TElecgmmunicagigns and Multilocation

This is, firse of all, because ney telecommunications technologics allow

—_— L L LS L

within the same company botwoeen itz different units, reEardlg;S of their

————m

lacation (Wicol, 1983; Pierey, |984)3. Thus, a4 country vcao use a
raltilocaticonal slratepy to penetrate markets zround the world, while keeping
its ewn internal coherense, ou Lhe basis of casy inter-personal communication
and data transmission {(UNOSTC, 1984). This is particularly Ifmportant because
while "off-shore"” production does nor require day-to-day contacr between the
center and the periphery of the company f{ziven that it gencrally concerns
toutine, assembly opoeracions), productive location close to 8 matkel implies a
gredter caordination of the company's scratepy [UNTDER, |9854), semething that
ig only possible chanks te che power, [lexibility, and decreasiog cost of new
telecommunicatiog teshnologias-

Secondly, this new strategy of internationalization on the bazis of

multilacation is., to a large =xtent, the result of the oppartunity that high

tpchnnlogy products and services ropresent to take over agnkire cotunItias &5
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protected markets in areas of che world in great need of devices that

incorporate new infoemarien rechoologies. yet are still tar behind Ehe current

leaders in the field of high technology manufacturiog. In this sense, Western

Eurcpe appears as the most rapidly groewilng, promising warket Eor high
techoalogy companies in the fortbeoming years- Thiz is ohy, all
maltinarionals, including the BEuropean ones, are striving to position
thamselves in that market. Yet the U.3. is5 still the fundamencal market for
high technology (parcieularly eonsidering the curcenc reanvatlen process of
industrial equipment in the 0.5.). That explains that wach of the U.S.
nroduective facilitias of higﬁ technolery comnanies will still rtemzin close to
their awn matket- Also, Japanese and Edropean companics are tryiog to
penirtrzte the U5 market by iavesting heavily in [t, or setbing up joiot
venkures. Ewven more so, when the prescnce in the US ftoehnological wilieu
dppears to he & pre-requisite for competing in the Tace for indostrial
{nnevarign. For instanecs, French-povernment gwned electrvoniecs giant Thowsen,
recently acquired an almost bankrupt, highly inefficient American company
Moskelk, based In Dallas, to buy an additiomal entry into the US electronlcs
battiefield. Japan 15 the second largest industrial market in the world
(Nazakaws, 1925), but 1ts many ways of disguised prﬂtectiﬁnism are still
keepiox it at bay from deep penstvation from foresign competition (3orrus,
Millsteln and Zyswan, 1983; Joboason, 1922). Yer, the derepulation of Nippon
Telephone Company in 1985, and the monetary and finaoneial pelicies underbaken
in the Fall of the same year by the Nakasone Sovernment seem to signal an
awareness of the Japanese establishment to the dangers of a backlash in doth
thie 118 and EEC, should their protectionism conkinue wunabatedly- #As a resualg

af such develapment, it is likely rthat at least a segment of the Japanese
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capital financing sccount For the wajority of investment, it seems char the
search for technologlical know-how is the maln reason for nactionsl povernments'
etfores vo lure high technology companiss. Thus, the technological gep is mot
only the consequence, bub also a oajoer cause of the new progess of economic
inteenationallzarion, by favoring the multilecarion of the new industries. We
are shifring from a stratceyy based on export—placicrms, to 2 new one relying
on Che export of the productive platform itself, so that It can penctrate the
nationAat markets, and he subsidiged by the national goveroments, in ecxzchange
uf some drops of the precious know—how genetzted by the eurtent technological
revolutian.

Thas, productive decentralization frow rhe Worth is still Iikely Eo
continue, bhut not for the sake of cheap labar.  Instead, acpess to the
markets, and particalarly te large, expanding markefs, such as China or
Erasil, seew to be the primary factor for cthe curtent movement of increased

internationalizasion of manufacturing.

3.50-. The Mew World's Ecenomic Hievarchy

At this point we should introduce into the analysis the specific economic
policies chreugh which different countries are trying to find thelr way cut of
the structural gconomlc creisfis. Tt da only by studving the Interplay becween
current pelicies of economle restructuring and qualitative changes iaduced by
the diffusion of aew techovlogies, that we will Be able to undercstand the
emerging International economy.

Three are the main factors favoring the casaclty of a wiven counbry in
the current economic coniuvpcture o engage in a process of recovery (OECD,

L1934, Layacd, Basevi, Blanckard, Buiter, and Dornbusch, 1984; Mistral and
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Beyer, 1983%: the size of its domestic market; fcs techrological capability;
itz ability to generate public spendiog without high tisk of inflstion {for
instance, by being able to ficance a budget deficit with foreign czapital
buying goveroment kbond=). The simulecanenss acrion of the ehres factors
reinfarce each other, establishing 8 strong hierarchical relationship betwesen
countries in the Internmaticnal econcoy. If wo consider how chese 3 factors
rank countries berween thepselves (An exercise that we will not undertake here
te svoid further complexity of this repott), we find a comwmon sense ordering
of the world ecoanomy, with the U.5. on the top, closely tollowed by Japan:
behingd them (at an inereasing distance) the EEC; furtheor behind the newly
taduztrialized csuntries, m;inly comprising the growth economies af the
Pacifie Basin, Brasil, and to some extente Mexico, India, and from now on,
China; the ivcipient industrialized areas of JPEC countries; Ehey are fallowed
by the majority of Third World Gounteties, increasingly detecierabing their
relationship to the center of Ehe world economy: 1o the low—end of the
structurs, 4 growing aumbet of fountries and regions, therefore aof people.
with an ever looser conoection to the overall economic structurc.

While this worid'e hlerarchy is well known, it is important to recall it
in erder to inslst on two key facts: al} Tr is an iaterdependent struckure,
nobt Just an order of {mportaznce; it Is made up not just of disranece, bat of
arymmatrical , actual relatlonships; there iz not simply a separatlon becween
core aﬁd periphery bur & highly differentiated, complex structure whoese
precige workings hawve to be unveiled in each specifie tutjuncrure.

Iy Techtologdeal capacicy is a fundamental factor in the prganization of the
whotle sttucture.  And it is & particularly dynamic cne. Given the soeed of

the cechmnlogical rewelution, the tochinologlical gap i3 growlng, and ic will
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become lrreversible (chus making itreversible the asyeostrical world
structure] in the absenne of countertendencies prevailing apainst the current

dominant trends.

3.6, High Techuology and the Posicdlon of Earope

This i= mo only true for the Third World, but for Western Eurcpe as well.

Tae Commom Market 1= in face rather angommon, becguwse of its imperfect and
athitrary integration. The lack of flexibdility of its economies, and the
biTeangratization of the public sector have rendered Europe entirely dependont
gn the pace of the U8 economy fo engine its opwun recovery: in the last decade,
in spite of the US recessicn, the Amcrican cconomy created 20 millien new jaobs
{admittedly, including fast food teenage workers) while Westarn Enrope lost,
in net bslance, about 3 willlien jobs. Furthermore, European hish technology
industries, with few sawceptions, are in a shameful stake, broadening their gap
with their Japanese and U5 competbitors, or simply having surrendeTed to
technological sunremacy to joio the handwagon of the victors (as [t is, for
fnsranee, the ease of Olivetti). As states a 1984 pfficizl report of the
European Comounlcy (EEC, 1984, oar translation ce English): ™Eurcpe, because
of compatifive pressure, will have Lo edhrace new technologies, ane day or
anvthar. If it allows inecreasing the current techneologizal gap with US and
Japan, the assimilation of new techoologies will take place under che worost
pessible condirions. Ytz competitivencss will be reduced, wnemployment will
soar, techmnolorical dependency will eranslate inte industrial, economic, and
cultural dependency.” Aot wyer, the perspectives are rather grim, from an
Enropean perspective, since, according co the same deocument, in 1985,

"European Industey is losing greund in informztion technologies. Eight out of
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Cen personal computers s=old in Europe come from Aamerlcan makers; nine oue of
ten ¥VCRs sold in Burcpe come from Japan. European companies have only 30% of
thelr natienal share of integrated cirtcuits and only 13 of the world market.
In this secter [integrated circuits] Europe as a whole represents one third of
Ehe world marker, yet ic only cantrals 40% of ics awn marhet and 10X of the
world market- [.-..] The situation continues co derericrate-  All European
oadkers ol waialrame cooputers have had La pass agresments with Jzaanese or
American companies to obtain technolopy transfer™ {page 5). Other estimates
are even more pessimiscic, amd assign to Europe a aere 7% of the world markoet
uf semiconducters (the ecore of infermacion technelepies), agains:t 53% fe the

U5 and 392 to Japso (The Economist, Wow 34-730, [9534).

And vet, Eurcope does have first class sclentific institutions and a
gtronf technological basis, thac has becn able ca keep pace in the fiselds of
avionics, missiles, communications eguipment, nuclear power, and, to a lesser
cxtent, In bicotectmology (FAST, 1935). Nevertheless, two major flaws scem Eo
be causing a4 decisive handicap for Earope: the first is the inability ko
translate scientifie discoveries into Industrial and esmmerciasl applications;
the second (mot unrelared to the first), is the failure of European research
and tarhooloegical development in two kay fields: wmicrseleaceronics and
computers. Because they are the pore of informetion technologies, and because
ic is infprmation technolopy that commands Che current stream of technalogical
inmmgwation, it is doubtful thet Furops will ever hridge the existing gap-

Sonc Eurgpean progeams of technological coopperation, such as ESPREIT (FAST,
1%R5), are now Eryiing to bring together resoorces and polirfeal will to avoid
techanloeglical dependency chat io today's world will he translaced in

dependency "tour court™. The Jaunching of EUREKA in 1985 undetr the initiative
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of the French governmenc, canld be s major scep in such dircctisn.  Yer,
EUREFA is too closcly associated with the political battle against the SDIX
program, a3 batrle manv Zuropean goveroments pre veluctant to epter precisely
besauza of chair Eear of lesing acceéss to a key fource of new technologles.
Tverall, Earaope 1s waking ap o che avareness of the key role played by che
techmnlogical revelatbtion in the restructaring of opr werld. 1t remainzs b he
geen if the pelitical priority given to the rechnological "aggiornamente' czn
overcome cultural and bureaucratic resistances Lo the utmosr effart of
mibilization Europs would regnire o ac least keep pace With the U5 and Japan
in Ehe techiolagical Tace. The 1izsue concerns the entirve world, and
particularly the Thircd World- EBecause only if there 1z a technologically
advanced Europe, the Third World will be able ko bargalin for lts technological
development with = plurality of parcners, without being immediately coonfreated
with the techne-political rivalry becween the cwoe superpowars, or haviog to

choose hetween U.5. or Japanese cconomic dowination.

4+¥s High Technolopgy and the Evolutien of the Third World

The impact of the technelagical revelution on the place of the Third

World in the International division of labar is5 even more dramatic and

far-reaching. 1In fart, topether with the process of economic restructaring,

the dmpact of the new technologies blows up the wery notion af Ma Third
World™, i1f it ewver existed. The situations of many countties are becoming not
cnly different [(they always were) but they even belong to contradickory
processes, whose dynamics pull thew apart From cach othere, into distinet

historical ronsteliatinns.
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For the sake of clarity we will risk a highly schematie prescetation of
the differential impaet of the current techno—ecprnomie restructuring for

several groups of countries with gcpecific positions in the international

diviz=ioan of labor:

3,.7.1. A first proup includes the tew ttaly newly indutriallzed countries,
basically Worea, Taiwan, Hong Kong, znd Singapore, with Walaysia striving to
juin them. They are the ones connccting mers and more closgely to Lhe corte
scotomier, and particularly te rche dynamics of the US market. They have used
new technologiesz both as a too! to madernime thelr industtry, making iz more
coppetitive, and as = produci=line for jumping into rhe world market, with
increasingly higher sophisticatinon of rleir electronics induskries. ¥For
instange, Karea's electeonics labor foree smounted, in 1984, to about 350,000
workers [Government of Rerca, 19855), that is more than all 5ilicon Valley and
Foute 1238 combined, although at a much lower level of skill. Thertefore, one
can think that the "four Asian tigers' hawe joined the industrislized world,
and are even likely re surpass some Europearn countries inm the near future, by
being able ko shift from the export strategy basoed on lov-pricing, to A2 new
industrial competitiveness besed upon the dynamic accumulation of new
technelogier and new technological products. It mast be rvecalled thar such
accomplishment iz nec the result of lalssez—faire capitalism, or of the
baneficial effects of off-shere production by multinational corperaticonz.  All
four cases are government—-led processcs of ecconomic develppment {see Schiffer,
1983%, and {astells, 1985, far Hoog Kong; Hamilten, 1984, and Luedde-Nemcth,
for Eorez; Wade, 1964, and Lee, 1982, for Singapore; and Chen, 1979, and

Eeowect, 1985, for the overall argusent). With the exception of Singapore,
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Che multinationals play a miner role In cxporrs (74% of Hong Kong exports aad
754 of Borean exports cooe from local, non-subsidiary companiecs).  and ehe
donoesbic martket 15 decisive for their induatrial expansion, with cthe osbwvipus
gaception of the city-staces (Singapore and Horg Eemgl. The export-led
stracegy leaping forward ko jolo the industrialized world by the merns of the
terhnolegical revolution Is clearly an exception in the overall bhistorical
trend, although JE is an impertant exception From which we can learn many
lessons About the developmeat process and the poatencials for a frueitful
assimilacion of new technologier. Incidenially, suthoritarian regfimes sach as
those goeverning the fooe cowatries s=re neither a pre—condition or a
consequenge of the developmeht process. Tf anythiong, aucheritazianism is
Iikely ta be undermined by the complex clvil koeciety emerging from a3

developad, highly internacionalized ecochony.

3.7.2. A second group of countries corresponds to the model af the so—called

"new international diwvision of laber", experienging dependent

industriailization linked to decentralized productlen by multinztionals or
the'sT subcontracters on the basis of eheap labar and low governmcnt
tegulzations. The eecond ring of Southeast Asian councries (Lee, 1981} could
be included here (Yazqueg, 1985}, particularly Thailand, the Philippines, and
gsome of Malavsia, along with 5 nuwber of Caribbhean islands, some of then
specizlizing in routine kﬂy-punchi;g npeTations far dara-processing services,
beamed back and forth by satellite. Also, soof aress of some cauntries,
bagieally inelwvded in a differcot pesition in the world economy, mizht it
Into this model: the Mexican Sorder reglons {Perlae, 1984), the Chinese

Special Economis Fones, and some Brazillan industcrics (suceh as shoes and
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leather} entirely aimed at exports on Che basis of low labor costs. For this
group of counfries, rhe new techno—econcmic model has a eontradlecnry,
two—fold effect. On the one hand, ptoduction can be dispersed across the
world and reunited by technological means in a single process.  Alse, amall
companies, using data transmission equipment can ackwally tap the world
matket, while keeping = lean, flexible organization- Om che other hand,
automation, could make easier and relatcively cheap to keep Industrial
production in the hNerth, at a moment when politigal angertainty and the gost
of managerial and expairiate technical personnel seem o call Into question
some of che advantages of off=-shoring. Although enmpirical evidence on the
matber is scant, our edusated guess would sageest that nff-shore productino
wit}l continue but At a slower pace for these countries. The second round of
peripheral iadustrialfzarion will nor take place on the sele basis of an
export—oriented strategy. Domestic markets @will be fundamental for a lasting

procass of develnpment.

3-7.3- A third category includes chese countrties whose population size and

industrial potential make feasible, At least in theory, a process of

technolopical modernization aiocd, simultanecusly at their domestic market and

&t _rthe world econcmy. Gensrally speaking, it would seem that technology

cransfer and capical acrumalacion will have their dvonamic compoanent in an
export—arianted stratepy, arcund which the rezsr of che cconomy would
experience a gradual incorporation. Brasil, Mexice, mavhe Argentina, more
cccently China, and ko suvme swtent India, could be examples of this specific
situacion. For these counteies, the staprkion of new technologies is a mixed

blessing. On the one hand, they can accelerazte their pace toward



modernizatfon, leaping forward ewver the traditiomal sequence of
Industrialization. oOn the other hand, theds wain comparative advantage (low
produetion costs) is partly offset by asutomation. Besides, their need fer
access £o technologleal know=how pladces fhem in & mudh greater dependency
wig—a-viz the core economiss, since sutononous technolegical capacity eannot
he developed [n a fow years, while che pace of innovation dramacically
Aaccaleratek. For instance, if we take the exampie of the most industrialized
amomy, them, Erazil (currentiv the tanth largesf industrial output in the
warld), its first item for exports s currently milicary equipeoent, incloading
tanks, armored cars, helfcopters, and light planes. [ts coopecitive advantage
is low—price for cash=short-Third World goveroments in need of milieary
hardware, along with the absence of any political conditions attached to the
sale. Yet, the increasing sophiszticatlon of weapoory Forces Brazil to enbance
its technological levwel very guickly 1f it wantg to survive in this lucrative
market. Thin.wilL imaly a conslderable ¢ffort in obtaining technological
lisensing and know-how, that will rendee Brazilian industry increasingly
dependent on its godrees of innovation in the core sconcmies. Ar rhe same
time, the wodern, multinationzlized scctor of rhe industry will come
increasingly under pressuré te antomate to keep its ghare of the world marker:
for instanee, this is the case for the Brazilien antomobi{le industry that will
be among the eight lacgest awuktnmobile-prodocers in the world, and the 1arge5f
in the Third World, by the end of this decade (UNIDD, 1984}, Thus, aew
industrialization will be less labor-incensive, increasing the problem of
ghsnrption of the surplus woerk popualacien, whose migration from the
counteyside cauld be mccelerated by the bio-techiological revolution in

agriculture.
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Tnig process Is Just at its beginning, given the incredible low-level of
penecration of pnew tfechnologies in most semi-peripheral countries, even az
industrialized as Braszil. For instance, iv 1924, in khe entire Brazgilian
jnduzcey, there were only 20 indwuscefal robots, 15 CAD systems, and 850
oumerical coatrel machine-toels present in only 264 industrial companies, out
of the 120,600 sach companties in the whole councry. All companies Wit Sofe
lavel of automaied squipment are foreign, o subsidiarics of miltinarienals.
Concerning scrvices, 3 similar low-level of information eechnology appears to
exist, for instance, less than 5% nf banks branches fche first gervice
fndustTy to use ned technologies in all conmtries) use op—line communiczrclions
systewms {Costa Sowza, 1985).7 On the ether hand, being aware of the strategic
importance af iPaformation Cechnologies, Brasil is crying o creates an
ceudogenous basis for swch development. For inskanee, it has forbldden the
inperr of mloi- and micro—computers, &0 that Brasilian computer makers can
grow on the basis of their own market. Hevertheless, ic ecems doubtbEul that
Bresil, or any other couwitry in che Third Yorld, could develop its own
technological basis without relying oo technology transfier from the
multinzrionals. What is the interese for rhese cowpanies to Afree ko such a
teancfer? Mot cheap labar, but markets, partieularcly 1f they are sizable and
could expand in the future. This is why China 15 ececciving top attention for
from U.5., lapancse, and Wescern European companies. In exchanpe for the
technological and managecrial know—how the Chinese expect Eo receive from
Forelgn coapanies, what these companies look for, primacily, is to pasition
themzeslves inte a2 blllion-pecple-marker that @111 gradually dncrease (they

hope) its purchasing power.
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S, Cthrea processes are sinultanecusly taking place assoclated with
techno=zconomnlic restructuring in the largest countrics of the Third World:
the positicning of the sultinational companies in such large, pretected
markets, using cheir technologiczl know—how as cheir primary bargaining chip;
the srracregy by these Yarge counmtries o increase their competitive edpe In
tne world scanomy, what requires theit technalogical modernization In the
mid-~term, while still playing simdltancously 3 strategy based in low-prices
allowed By cheap labor; the expansion of thelr iadustrial capahility on the
basis of large domescic markets that will be sarved by an lnereasingly
afficient, techoologically advanced indastry.

The question ariscs of the compatibility between The Cheee processes.
For instance, if rthe priee for technology transfer is npeoing up Che domestic
market £o the multinationals, it will be difficult for the national companies
o pwild uvp enough strengbh on theie own turf to be able to compecce abroad in
7 second scage (rememher that Japan and Kores grew first in Chedir industrelal
might on protected doncstic markets). On the other bhand, if proteccianism
arises, it 15 unlikely thet techoology transfer «ill happen acr any significant
level. Take ansarther wajor issue: awployment, and therefore solvent demand.
If large—scale autpmation is requirted to compete in the world economy in terms
of gqualicy standards, the rechnological modernlfzation of the industrial bazis
15 unlikely to generate enough jobs En dynamize the deban economy and to
hroaden the demcstic market. So, Lb will be ineteasing competition, by both
national and multinacional corporations, on a relatlvley soall apper—level
urban market.

The overall offect seems likely Lo be the inereasing disarticulation of

the narional sgonomy {And fo some c«Lbenc of Society}, oot berween
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multinationsl corporvations and indipgenous capical, but hetween a highly
dynamic sector ingerporated to the world economy, bath as a producer and a
market, and a4 scrics of destructured segments that will mix theit roles as
subecontraeling sweatshops for the incernaclonalized sector, as catervers of
gonds and services for specific domestic sub-markets, and as daily ioventors

of snrvival stratemgiss.

3.7.4. 4 fourcth group af countries comprisces the major cll-producers. 1In

prineciple, their wealth io revenve [in splte of the leveling of oil prices),
makes them potential markets for technological mwodernization and areae
suscepbtible to induscrialization. In some cases, like Nigevia and Indonesia,
their population siee ds alse a major porencial asset.  Natlonal development
serategies have soughc 1o rocent years Co use their financial rescurces to
creata an industrial basis aimed maioly ae izport subseicution, alchoogh still
keeping io mind the world market, sarticularly 7o pettochemicals. Yer, a
number of different elements have fundamentally flawed developmental
pProsesses!

a) FBuaacerbated nationalism and ideqlogical famatleism, eften manipulated by
the superpowers, have pitched countries against each other [Irag, lran
notably), wrecking their economies, killing their people, and diverting
technological sederalzation from the Inddscry ko the army.

B) Tastabilicy of policical insclcucicns, widespread corruption, and the
unsefrcling of intra=-nacfonal echnic and eonltural cledavages, havwe chanoeled the
resources Into the bureavcracy, for the personal advantace af 14 members,

swphasizing che fact that developmeosr s a soclal process, before becoming an
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econgmic equatign. Such seems to be, particularly, the case of Higerla during
the 1970s {Lubeck, 19BZ).

¢} The attempt to create & nationmal industrial hasis, in the midzt &f the
opesing up of the internacional cconomy, turned major public investments ifnto
glpantic money Iosers, hasclly fimanced by internaticonal banks, thus
transforming ail=reveoues surpluses Inte unpayable forelgn-debt, so deepening
financial dependency, and halecing the proces:s of aunconomous indestrialization,
Venerwela and Mexico being perhaps che most typical cases.

With the possible edceparion of Mexdico (whose conmection with the HS
economy maks: ir move pecmeabls co direct technological modernization), most
of the nil producing countries will be wsces, vabther than producers of ey
techaslegies, and chey are bedinpg cargered as imporrant pocential markets by
high technology carporatlions, reddy Ee sell them the consumption of the
technolopical revolotion at a high price, while mainctaioing, by and large, a
denendent econgmy and a tradicional society. In socme cases, olil-hunsty
governments, such as Francee, arce exchanging techneloegleal products for oil,
for instance with Higetria, enlatging the practice of barter that is becoming a
maior use in international erade.

As a pgeneral crend, ofl producers have been unable te aze thelr resources
te gencsrate industkrial development, partly because the coincidence of the high
techinology rise with the oll bonmanza, has resteouctared the foternational
economy, deepening the technglogical dependence of oil producers on new
industerial equipbent, and making more diffiecult r£d enccr the compertition in
the world economy on the basis of hesvy industry, precisely the gne which the 7
#il peoducing countrics were Erylng to bulld. Political wmanipulation opened

up orafitable markers for high tech weapons. Filinancial greed lent nassive
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capital to the "souveaax riches™ to tie them, along with the rest of the
warld, ro the “global debr bond" {Carnoy, 198%). The proecess we have
described refutbes the assamption aceording to which capltal zupply is the
soures of development. Neliher the lavgest inflow of eapital in recent
history, nor thoe existenes of unlimited technological possibilities, were able
to engage duw the pach ovf development countties submitted to chelr own archaic

ftructures, and [requently prisorers of the superpovwers' geopolirical games.

J.7.5. Most of the Third World countries aro being largely bypaszed by the

eurrent technolegical revolotion, ckeept for {its milicacy fwplications,

consumert electronics products, and the connection of its iirectiunal centers
to an imtegrated network of world telecommonications. Thues, only a faw
segments of the productive structure, and increasingly narrow mathkets
participate in che process of nsw peripheral [aduscrialization. Furthermore,
new agricultural techoology is contributing to increxse labor redundancy in
the oodern, capitalisi expleitations, thuz aceelerating Tural-uwrban migracbon.
Husersus raw materials are being replaced sy synthetic, advanced materials,
condemning large areas of tine world to economic ohsslescence. Not only
functional and soeial distsnce 1s increasing between countries, bur alsp
betwoeen reglions of che same country. The dewnturm of the core econcmiss is
also hurting the export capsbiliecy of most Thied World countries, while thoy
are unlikely ro eoter the competirion in the new {nformation technologles
{Eward; 1584; Saunders et al., 1983}, High interest rates in the center, and
fluctuating exchange rares for national curreacleos, are ioposing an unbearable

burden of setvicing the Intercst on foreign debis in inecreasingly depressed
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econonigs {World Bank, 1985}, Unemployment, wisery, hunger, illness, and
individual wiglence, are on the inercase =11 over the Third World, and
particularly In the large drban centers. WNew technologies by theoselwes have
lirele Influcnce on such trends. Yet, the peculiar world-wide economic
sErugture to which they contributse eelares to the incraasing soeial and
economic disarticulation of must Third World countries. By intevconnaeching
economically and technologically valua®le elements of each country at the
world level, and discodneering sacial groups, fegicns, cities, individuals,
and some tinwes encice counktries, that do not belong to the new, dynamic
techno=gconanic S¥ystem, the current process of restructuring is fragmenting
the social fabric of the planer inta pieces, 8nd recomposing only soimc of
them, Into a strdacture that fits predominantly the incerests of dominant
governments and corporations, and of these areas or institutions for which
they have a specific concern.

Pecnle, feginns, counEries, and povernments, vecact agaiozt such trends.
In masr cases, rherte is a4 survival reacrtion, with the expanding informat
ecouony defining its own rules of the game on the lacal shep floors of most
Third World cities. Also, new unintended forms of connmegtion beblweon center
and periphery take place. For instance, drugs praduction and trade on a huge,
international seale. Thus, when Bolivia becones switched—off the system
because of the eollapse of the world's cin markets, together with the
relnceance of forelgn capiczl to invesr in 4 class-conscious, highly
policticized country, Bolivian peasants are tapped by drup traffickers, and
make coca production asd (illepal) export of coca paste the major export of
the ecsuntry (Flores and Blanes, 1983). Such 3 large, gncontrolled

cash-vconomy, in dellarz, wrecks the countey’™s monebaty svsbemw, TTiggering
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unsastainablie inflarion. Colowbisz, with a sironger, mwore diversifisd acomooy,
iz at the core of cocaine traffig, and Peru, Ecnadoer, some areas of #rasil and
Mexicn, mre alsp now enterdng the race. Thus, new tiex are being =s3tablished
batween the cenrcer and ehe periphery that petvert the dreams of universal
development by the means of technoleopigal prograss. There is a conmesCion
butween Silicon Yalley and Bolivia, burc It cakes che form of the technological
gwitch—off of Bolivia from the new internaticnal economy, Along with its
delinquent tie-ia with cocaine traffic, aimed At markets such as rhe one
represented by te Silicen Valley engineers for them to be able of keeping pace
with their frantis race of technalagical innovation.

some councries do react-against their incernal fragmencarien and glebal
matzinalicy, rallying aroond thelr macienal governoencs Lo scrive Eor
political avconomy and economic modernizacion ainmed Ac their domestic markecs,
responilve to cheir papple's needs. In different concexts, and with diverse
idealagies, Mozambique, Wicaragua, or Pern, are trying Eo keap aflesc their
socipbies withemt submitting co cthe logic of global imperatives. Yer, the
pach is so aareow, and agpression and/or epportunistie manipulation by beth
superpﬁwers 20 blatant, rhaf we s5till hawe oo example of a country secting fho
oWl natignal development path with relstive autongey vis—a-vis the
internaticnal econemy or to cthe geepolitical straregies. A4S soon as people
and marions have ko address the igsun of their arcleularion co the world's
economic srydacrure, old and new patterns of dapendenceyw sombine Lo close che
exits and channel counteies Lowatd one of the cwo logles: the inrernacignal
divizion of labor, currently structered arsund T:lgh cechaology industrics and
Eimancial imstictutiaons; ot the political alignment in the power alogs

organized ateund the superpowers stciving for strategic suvaremacy. Lo both
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cases, Third World coantries will have Eo deal inescapably, with the new
technalagical equatican.

Thus, new technplogias have nef yet fransfocmed che world iote a global
villapge of comounlcacive thuman fellows. Rather, the new teéchno—economic
restrucruring is fragmenting people and Isolatlng countries, to recombine them
Ints a reconstructed imapge made of the silent fullillment of iovisible

srructural tnterests.
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4. High Technology, Work, and Employmert:

Jooless Economy or Qcouvpetionsl Transitiom?

The potenti=l impact of new technologiea on employment is probably
the main source of both hoves and fears For the econpmy, asx well as for
the majority of people. ©On the owe hand, productivity gains nllewed by
the diffusion of the techmological revolutiom into wirtnally A11 =ectora
of activity could peve the way to economic revitelizativen. On fthe other
hand, the generalization of lebor-saving teehmologics ia feared to
Woraen voneaployment, both fancetionel and stractural, at% a3 moment waen
millions 2f jebs, particularly is mevufactarine, sT= beine lost in the
QECD countries. TIn fact, mach of the aoeial and political dcbate around
the iazsue of wew fechmologies is being played amroond the question of
their ieplications for empleyment. Soeh a polemicsl backpround makea
varticularly difficult & seriou=, objective assesoment of the matter,
particulsrly in the absence of aplid empirical research on a comparative
basig and for a pufficiently long apan of time. Thisz iz why we will
proceed with great caution, pinpointing, ome after another, differaent
gusations unéerlying the more geoheral iaszue wder ztudy, becauwse one of
the intellectual reazens for the confusicn of this dehete iz the
tangling of aseveral isaues in e single questiom, generally greacnted in

euck 8 way ma to suggest a preconceived answer.

At the most elecentary level, it ia clear that new technologies,
when infroduced in the proceas of work, both in the facicry and in the

office, conaiderably reduce working time- 3Jcntiered evidence on the
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baziz of cage studies points in this direction {for inatanes, Hant and
Hunt (1983) for the impact af rohotics; Maeda (19617, Cockroft (19303,
snd Drennan (1983) for office eutomation; and Jansen [1984) for the
general trends for seversl industries v Jermany, etc.). Yet, an
evaluaticon of thas overall irpact on efploiment regquirea the Ceagurement
0f both direct and indirect effects over a relatively long pericd of
$ime. The most rigerocus of 2 handful of gtudies coaducted wWith such
netaodology is the sisulation pevTormed by Leantieff and Duchin {1984)
for she impacts of sutomation on employment in the period 19E3=-2000 on
the baaia of = dynapic iaput-ouiput matrixz of the U.5. aconomy. At w
general level, tkey fourd that, fuking into copmideration only the
irpact of cooputer-baszed automation on the wark pracess, 20 million
fewsr worksrs would be reguired in 2000 in relatiocn fo tae expected
aumber of Jobs Tequired for the zame ouiput while keeping constant tioe
level of techrology. This roepresecnta a saving af 11.7 percent 2m
regaired labor. Noverthelassz, the icpacte are very differentisted by
induntries and sccupations. Intereatingly encugh, sarvicesz [and
particularly office activities) mre predicted to have a greater job lesas
than manufacturing, due to the messive introduction of labor-saving
office meshines. Consequently, clarical worlkera ond menagera will aee
their share significantly reduced by rew information teshnologiss, whils
frofeaalenals will ingraase very substantially; and craftzmen and
oparatives in memufacturing will aaintain their esployment shuze { oo

Thert 1 mnd Tablea 1 acd 23,

Yot the argument ig propoasd that, while technological chenge
undoubtedly suppreasca jobs [for inatence acong assenbly meaufecturing

workers, typists, or drafieral, the wew industries, sporred by demand
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|the employment definitions of the IEA Model.

Takle 1. Loavels of Employment? under Scenarios
51, 52, and £3 in 1978, 1%9%0 and 2000
fmillions of person-years!), USA
Scenariocs
51, 52, and §3 BL5 Estimatesb
Professionals 13.9 13.3
Matiagers 5.5 9.6
Sales Workers 5.9 5.%
Clerical Warkers 1%.9 15.6
Craftsmen l11.8 1z2.0
1378 |Operatives 14,0 14.3
Service Workers 11.1 10.6
Lahorers 4.3 4,5
Farmers 2.8 Z.B
Total g9 .2 BE_ 6
Scenarico Soenario Scenaric
51 i £3
Professionals 1.8 21.2 20,9
Managears 14.4 14.4 12_4
Sales Workers a.1 2.9 8.2
Clerical Workers 29.7 21.2 16.7
Craft=men 18.0 17.9 17.5
13499 Operatives 22.0 21.8 21.1
Scrvice HWorkers 16.7 16.8 16,8
Laborers 6.6 6.6 6.4
Farmers i.2 4, 2 4.2
Total l3is . 5 1329 I24.1
Professionals 25.6 2E.4 31.1
Managers 194.0 17.1 11.2
Ealas Workers 12.4 1l1.8 0.2
Clerical Workers 32.6 25.0 17.9
Craftsman 23,13 22.9 23,4
2000 Cperatives 27.6 26,1 5.8
" | Service Workers 22.3 22.4 23.4
Laborers 6.7 E.& §.7
Farmers 5.3 5.3 5.4
Total 17e.8 167.7 156 .6
alpeludas all private sector employment (jobs) plus em=
ployment in public eduecation and health. Docs not include
public administration, armed [orces, OF houschold employess.
pCalculated from [U.S. Department of Labor, 1961] using

Souaroe:

1eaptiaff apd Duckin, 1954




Table 4.

51,

{percentages ), L34

1940,

4&

Composition of Employment® undet Scenarios
52, and =3 ip [97R,

and 2000

Scenarios
51, S2,and S3 BLS Estimatesb
Profezszionals 15.6 15.0
Managers 9.5 10.8
Sales Workers 4.6 e.7
Clerical wWorkers 17.8 7.7
Craftsmen 13,3 13.%
1978 |Operatives 15.7 16,1
Service Workers 12.4 12,40
Laborers 4,9 5.0
Farmercs 3.2 3.2
Total 100, 0 100.0
Scenario Scenarlo Scenparic
51 Sk 53
Professicnals l4.6 l16.0 i6.8
Managers 10,6 1G.8 10,0
Sales Workers 5.7 6.7 6.6
Clerical Workers 18,2 15.49 13.5
Craftsmen 13.3 13.5 14,1
1490Q Operatives 16.3 16.4 17.0
Service Workars 12.3 12.6 13.5
Laborers 4.9 4.9 2.4
Farmars 3.1 3.1 i.3
Tatal 100.0 100,40 134G, 0
Frofessignals 14.5% 16.9% 19.8%
Managers 10.8 1o0.2 7.2
Sales HWeorkers 7.0 7.0 6.5
Clerical Workers 12,4 14.9 11.4
Crafesmen 13.2 13.7 is.o
2004 Operatives 15.& 15.¢6 l1&.%
Service Workers 12,6 13.4 I14.7%
Laborers 4.9 a.1 5.5
Farmers 3.0 3.2 3.4
Total 100,43 100.0 a0

| a:U500 Table 1.1.

Soareoe:

Lecntieff and Dachin, i98L.

|




a5

B5

15

65

S5

45

35

23

15

MNote:

1965 1975 1585 1995
Manufacturing is defined to include IEA #12-66 and #86.

CHART 1
47

Percentage Distribution of Employment among Service,
Manufacturing, and Other Sectors, 1963-2000, TzA

%

[ . 1°

Manufacturing 15

i i 4 75
| 4 ]
Y X 1 85
Scenario S5l
57 ———=—
i [ 1 95
j 53 P

The residual category, Other Sectors, includes Agriculture {(IEA
#1-4}, Mining (IEAZ #¥5-10J), and Construction {IEA #11]. _A!l
remaining sectors are included as Serviges. Public administra=

tion,

Souroe:

armed forces, and household werkers are not inclaeded,

Leantielff and Cuchin, 1984



for new eapitel goods, as well as for computer operations zad for

handling of sutosated equipment, will aodd & substantiel amcunt of ney

joba, thus wllowing a ftechnological leabd forwerd Ly means of struciural
shifts in employacat, not unlike whet happened during the transition
from sgricultuTe to manufacturing and servicea isee for instance
Lawrence, (954) Makazewa, 1G86: and Dosi, 1984). RAa o amatter of fact,
Leen=ie®s and Tnchin's projectiona de take into considerstion the
tradenss betwesn "o0ld job" destruction end "pew job" creation in oeny
instarnces. TFor instance, they write "While the reduction in demand for
demi-zkilled ooccupations apd laborersz, which are directly attributabls
to robets, is sbowt 530,000 in 1990 and sliost 2 million in 2000 under
Scenaric & [thc one fnnluding feot tochnological cthgE], the net demand
[for lakar] iz about the same as under Socnario 1 [$=chrology beirg held
cnnstant], apgarently due to the pffzetting effects of incroaaed
productian of cepital gocds™ (op.eis. 1984, page 1.719). Yet, overall,
the net effect 12 the decreasing level of labor requirements, for a
given level of output apnd B fived final demerd, a3 shown ia the tables.
Furtheremore, actual projecticns of employment changes for the 1982-1995

pericd ahow thet high-technoleogy employment induced by demsnd for mew

capitel gooda is growing very fast bmt repreaents o very amall

prapertion of 8l) jobs--in fact, less than & percent (Righe, Heeker, and

Burgen, 195%)- Table 3 prorvides the EL3 projectien an the dyparmisn of
high-teehaclegy industries in the U.5., while pubtiing irto perapeocotive
their limited role sa gererators of pew egployment for the economy AS 4

whole.

Bordan and EimbslI {1985% Fave developed this srgumoni bF

pinpointing, at the same 4ime, the rapid growtk of new technplogs-bazxed



Table 3 45

Employment and Employment Growth, by Kigh-Tech Industries
end Ococupations: 1987 o 1095

Industriea : Buploymins, Emplﬂwentlgruﬂch,
13E2 1982-95

Qceupations {thouwganda ) (thouaandsl {percent)

All industries® 91,950 25,795 28.1

High-rach induatries”

Croup I {48 industries) 12,350 4,261 34.5
Fercent of all industries 13.4 16.5

Graup LT {6 ipdustries) Z,543 87 34.1
Ferceot of all iaduabries 2.8 3.4

Group TIL [28 induscriec} IR 2,029 5.7
Fercenk of all industries G.1 7.9

all D:cupntinnad 101,510 24 600 25.2

High—tech occupacions® 3,287 1,508 45.9

Perecent of all occupetioas 3.2 5.9 .

—_ —

.:Datu. for 1995 baged on modsrate—trend projectioos.

Employment covers all wage and salary vorkers

Group I includes iopdystries vhere the praportion of workers employed in
high-tech occupacicnas® ia at Teant 1.5 times the average for all ipdustries.
Grovp II1 includes industries with = ratip of £ % D expepditures Lo wet sales at
least twice the average for all industrieas. Group IIT includes macufarturing
i.'|:.~=|utt'.1.':iest ioz vhich the properticen of vorkerw soployed in high-tech
Occupaticns i¥ equal or grearer than Eiv average far all many factuariag
industriee; two manufacturing ioduscries thst proyide technical supperf to
igh~tech @anufacruricg industriea are alsg included.

EEmpIﬂ:rment covers all civilian workers _
Eagineers, life and physical scientiscs, mathemetical apecialiets, engineelng
and scisoce cechniciana, and computer apecialiscs.

Source: Richard W. Riche, Dapiel E. Hecker, and John V. Burgan, "digh Technology
Tedey and Towmorrow: A 5mell Blice of the Emplayzent Pie," Hopthly Labor Heviewo
106 {November 1983), Tables Z and 4.
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induat»ies, zuch az electroniss, and et their inabilitr to azccount for
gnougk jobz to replase thoese Jissppearing as a result of both
technologleel obzelezsence and ecomomic restructuring. Thes, emplovment
ia elgctronies in the U.3. tripled betwsern 1360 =nd 1990, juvmping from
1.6 percent of the total lshor forze in 1965 %o 2.f percert im 1974, end
to 2,9 perecrt in $986. That yesr, with 2,731.000 pectle in the
Industry, elestromics agcounted for twice &= msny jobs as the awbtomobile
{BET,000) end iron/esseel industries combined. And rot, clestornics only
represented 12 percent of monufasteriag jobhs, =nd 7.9 perceot of =ll
U.Z2. empleymens. In 1984, estirg and drinking places wore esaploying
alaoat twice a3 many pecple as electironica, government 2ix times mpore,
and non-govermment acrvices seven tipes more. PBeaides, future rate of
grewtl: in high-technolopy mamufacturing iz likely to slow down, and this
without considering tne potential losacs due o sharp dewnturma iz the
industry {auch as that of 1984-8%), and inercosing iatarnatignal
competition, particularly frem Japan [Borrus, Millstein, Zyaman, 1O983).
Ax shown in Table 4, the main high-technglegy mamufaciuring industriss
are srpected to ereate about 550,000 new jobs until 1995. Thia figura,
aa Gordon and Eimbell write, “constitutea leaa than half the punber of
namfacturing jobs lsat in the U.5. cconomy beiween 1980 snd 1983.
High=-teshholagy industries will deatinue tg expeand more Tapidly than
tytal employFment but aeverthelsss iz expected %o comtribute less than 9
percent of all new jobhs in the peried 1982-95. In other words, a1l but
B small propertion of the acw jobs established dn the foreseesbls fuinre
¥ill originate in spherss cutside high-teochnology industry while high
technolagy itaelf will have little iepast on reducing uneaploymaent in

the V.5., Weatern Furope, or the Third World" (Gerdon and Kimball,
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TABLE Y

Projected Employment Increages: Selected Electronics
Sectors,. 1982-1005

Sector

Completed Misxsiles &
Space Vehicles

Computers & Peripheral
Equipment :

Communicatrion Eguipment
Electronic Components

Secientific EIContrnlling
Instruments

Employment Incfease,
1982-1995

{000"s)

as

266

17
289

123
TOTAL B35

Hotes- 1. Bazed on projections for "moderate”™ employment growch.
Z. Does not include entire sector.
3. Data excludes computer and DP services.

Sources: Adapted from V. Personick, "The job oputlook chrough 1995:

industry oukput
REeview, Novexbar 1

pod employment projections,” Monthly Labor
983, 24-36, Table 5.
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ep.cit., 1985, p. 23).

Now, the real issue iz not the direct tradeaff betweoen johs
elim‘neted through labor-saving tecknolopgica and joba created in the

high-technology industries, but the oversll effect of fecknological

change on sconomic growth and. thus. on eoployment in all activities,

and very apecially in aervieca. Robert 2. Lawrence {1954) has btuilt =&

powerful argpumasnt on the bBeneficiel effects of iofermation technologian
on enployment by siimulating prodwction and empioyment in the capital
gopds mector; by increasing oroductivity, thus alleviating disputes over
redistritution; and by exteading productivity insresacs to the acrvice
sector. He considera it unlikely that the dopact of informetion
technology on The ecpnamy will he dieruptive, hecsuze of et lemast thres
major resasons: (&) their Zntroduetion pracoedz &2t 8 relatively alow
pace: inercascs In sutput ner worker due Yo irformation technology in
the U.5. will act be reised more than 1 percent per year; b)) high rates
of investmeat in new technology will probably teke placae during
efpansionary phaaes of the businezs cycle, in whiech diaruptisp is leasn
Trequent; and (o) evan more importent, the atrongest impact will be .
during the 1990s, whan the rTate of grawth of the laber force will
subztantinlly decline in the U.5. and in Burope. (The anrmal growth
rate ol the T.5. labver foree will decline from 5.5 percent in 1970-82 to
2.5 percent ia 198219490, and ther %o 1.4 percent in 1990-9%. for
Burope, sarreapunding figurss sre 0.9 percent for nine REREC countriea in
1980-8%, 0.66 percent in 198590, snd 0.37 percent betwean 1990 and
1995.) Under these conditions, he proceeds to a simulation of employment

growth in the U.5., aTter whizh he concludes that “The dseline in the

O.53. lwhor force growth of 2.1 percent iz more thar twice the Tine in
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cutput per manhour, but would probably be the maximm due to a rapid
increase in information technology. The U.8. economy needs to be 2o
nore auzoeeaaful At ecreating jobs than it hes been in the past to abvssreb
the labor potentially diasplaced by information technalegy™ (ep.cit.,
1884, p- 31). Furthermore, it is tree that in the recent past, during
the 147008, fhe twa ecuntries that 1atroduced the moat information
teehnology in thelr ecoromies EJupan and the U.S.)] wWere yreciasely the
gountries more able to create jobs, while Western Puropesn econcries,

leas sb’f to inecorporate the technologics? revalation {The Econcmist,

1584 ), suffered higher unemployment rates. The caae is pariiculerly
striking for Sermany, which, as of 1950, had a sha~e of high-technology
epployment in mervufecturizng similtar %o thet of the 7.5, and Jepan, but
wnieh performed very postly in their rates of change in these strategic

industriea during the 1970a [see Teble 5.

This iz whst allcows lLawrence te state that "Ip Buropean coonomics,
in perticular, the new inforamation technologies are wviewed with slara.
Thia alarm is not related to the inherent fechnologloal or economic
impacts of the technologies, but to the structural problemas in European
labor merketa . » « The key to the superior mbility of the U,S, and
Japan to adopt the mew technologiea lies in the flexibility of their

labor and cspital matheta™ (Lawrense, op.eit., 1984, p. 48).

Shifting frem a comparisan of gouctries (slways unconvineing
because of the pumber of ureeatrelled fagtors leading to a oimilar
putcgme) to mn analysis of industrien, Japadese da=a shown in Table &
indicate s positive corrclotion betwosr iadustrial adoptica of IT and

employvment growth. The atudiy by Castells awd others on the impact of



Tatle 5. [elmalbnn .___..__“________:__“u_._ v Ciangty L Edplopmenl ald Cmge] Spma bl Shsienn
wahwling

Infchatlon Teelmalogy Empjoymenk

i W ——— —

M3 Lms®  rarcunboge Choenga

United SLKles 4 ral il vy
Laraany 1101 1LHY =13.0
dapan LEi 110N -1.A
Ul Ladn K 1nprios 't LIN ~15.1
Suniun . 4h, T .4

.

[aformatlon Tazhaology Eeploymunt a3 & Shard of Hoaulaclurlng

1973 ._.v._..__n.___ Fapcantage Charge

unltud uaLea 1.5 155" Th, &
1h.% h. L

L 1.7 T

LUl tad Bingios [ 12.4 =1.0
wizbL 0.2 11,3 1.1

Sowreal UM Tearbook of [pdusbirelmh Stedilalice {New Yorwt UN, 1979,
1481y,

A. MNIFles compgbbng moaklaory, alanteldaal wadhiingry, amid
profdgwl Gl geHin, '

"o, Gersan daba Wrw Foe 1975,
a. b, B whea compliber pervioos Inelwdad,

[
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Tabpln m. Japanany Equipeant snd hdaptatlen of Information Toechnologlas

Fercant of
Farcent chenge eaLabl I amenkn
in amployaant ysing I7
197 2-02 fim 1982)

Foad and Lobacsd 22,2 1.5
Teelile &1} producks =hh,% L1
hpparsl ana other Finlahad producks N Wy .8
Lumhar mnd wood products =450 36.5
Furnltwres and Fipgburea =M. 5 5.9
Fulp, paper, and papiar worked produdla =-14,8 52,1
Fubl laning, princing, & &liled Lndualriss =0h.2 b4,2
Carpmia, &tond, snd aley produsls -13,7 HA . %
Iron dnd atedd =18.2 549.%
Non-Ferrous matals and producka 12,1 B, b
Fabrlchtud Mmalsl produaks =11.% 6.0
Hachlnmry : =In.% 4.2
Elncirlonl machifgey 4.8 TH%
Tranzporiation aqulpment -1.2 124
Freclalon Sachinery 13.6 (1. |

ToLsl -2.3 9.4

Sowrce1  Japan Hisnlebrey of bhabows, Staliabtlcs, aad LolFormabtlon Fepdrisent,

Taarpool of Labouwr Statiatice, 1OA2,
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technological chanpge oo eaployment in Spein for the period 1975-19R3
{Caatells et al., 1996} found no gignificant correl=tion betw=en job
lozs and the introduetion of technoclogy for the &9 sectora of the
Spanial econsmy. A more defailed analyaia on the evolution of
enployment in the five avtomobile compeanies located in Spain showed &
positive corralation betwoen the intreduction of robots and fthe level of
enployment, compeny by company. The obrious inftervening vwariable was
the e9ility of the company to compete internaticpelly because of
atepped=up tzohnological capa©ility, thus enhancing ite sahare of the
matkst and making it eble to maintsin its laber requirvemsnts in spite of
highar praoductivity. Similar findinga were pbhtained an the relaticnship
between affice aoptomation and emplogment in $he Spanish banking ssctar.
Az for the U.S., B study by Zawrerce (1984b) indicstea tha% shifts in
emplaoyment across sectors in the 1970s (when information technologies
accelersted their diffusion tharoughont the eennﬂmyj wore rot

gignificantly different from those in the 1960s.

Thua, it seems that, &z & general tremd, there is nc strnctural

relationahiy hetween the use of infeormeation technology inm the lebor

process and the evelution of ageresate employment. Joba are being

dieyplacad and new jobho are Being created, but their guantitative
matzhing variea scroaa cormiriea and periads, therefore anpperiing the
hypothesis= that auch differerces ere probably due to the
characteristiscs of institutiomal frameworia, and to the dynasies of

cach national ecomomy.

Hevartheleas, if jebs are creatied through the dynapicm af & rewly

revitelized economy, they sre very different from those phased onl.




Funbeprger and Lavin {1984) have shawn *het, while many of the
cccupational sategories with higheat ratern of growth in 1982-9%5 are
directly linked to information techmologiss, thus upgrading the swillsz
of foture raguirved lemhor, those oconpations with the fastest abzolute
growth, apseunting for the belk of new jobs, are concentraeted v low-
gkilled, low-peid s=rvice mctivities, with li%fle edusatiom=l
reguirements {see Table 7). So, coppater serviece technieiana will grow
by 97 percent in 1982-9%5, but they will only add 53,000 jeba-—while
tuilding eustsdiana will ineresaze only by 25 percent, but suck o growth
will transieie intc 779,000 pew jeba on top of the 2,200,000 building

custodians alTeady in operetion in 1982 . . .

It is on the Besis of thiz trend that cany euthers (for instaace.

B_ucatone mnd Harrison, 1982; 1994: Markusen, 198%; Fumberger, 1964

defend the idea tkal the new gocoupational atrueture tends o be

irtreesing.y volarized, with low-paid servicc jobks replacing reletively

well-paid, uwnionized manufacturing jobs, and with the middle-income
groupa sbrinking their share of the wage-garnera’ population (Kuettner,
1984; Thurow, 1984). High-tschnology industries are themselves
charactericed by & bipolar diatribefion of skille and ages, with ap
inereasing proportion of esployess ir electronics {over S50 pereent in
1984) beding in the non-proedwection category, and a concentration of low-
wage, low-akill jebs smmong vroduction workera (Gordon sad Kimball,
1985). In 1954, the everageo hourly wage of vroduoetion werkers in
electronice wed £5.89, comparesd with B13.09 in sfecl and $tP.54 in the
auto induatry. Cordon snd Kimball report uvaval startiog wages in
operative work in clccirpmics in the zange of §3.50 to &5.50 per hour.

Similar treeds ave reparted by Careey [1985) on "Silicon Velley ; by



Tabkle 7 nE
Employment, Education, and Helative Earnings
in the Greatesr Declining #0d Growing Cccupations: 1987-199%5

Ewployment Belakive Hodal
1532 1995 1982-85 Eacainga” Education
{thousands of warkers) fperceat) {years)
Daclining oecupatioas
Farm lzhorarcs 1,211 1,019 192 53 <12
Private housahpld workera 1.023 as50 173 an €12
College #nd upiverairy faculty Tas 632 112 13& 17+ .
Farm ownerd and Eenants 1,407 1,304 143 118 12
Poatal service clerka aa7 252 55 122 1z
Tot al i, 597 4,053 615 18 —_
trowing accupations
Building cuxtodiang 2.818 3,605 T78 &9 L1z
Cashirca 1,570 2,314 Thh 09 12
CarraCaries 2 ,44] 3,16l 120 &7 12
Generzl clerks, office - 2,348 1 044 696 &7 12
Sales clerka 2,091la 3,801 685 52 12
Tocal 12,103 15,726 3,623 5l —

YThe aversgey weskly marnings during 1979 of workers io each porupation relative 1o
ﬁh' averages weekly sarnings of #li workers.

The level of eduocation completed by the majority of workers emplayed in =ach
peiupatinn in eche spring of 1380

Sources: Eoployment dara Frem George T. Silveatri, Jobo H. Lukasiewicz, wnd Harcum P.
EindCelin, "{h:cupntiﬂn.l.l Employ=enr Frojections Through 19495," Momthly Labor Peview
106 ({Novembaer 1983), Table 1; Earnings and education dats caleulaced froo che 1980
Puplic Usze mample, 0.5, Burema ol the Ceasus.

{Compiled by R. W. Rug-argar, 1984,)

-



55

Scott (1985) for Orange County; end by Gordon snd Kimball [1985) for
Sants €ruz, Celifornis. Az Table £ gahows, women apd minorities apesont
for a growing majority of production workera in high—teshwmology
induatriea, snd they tend to be conecentrated in the lowsr end of the

oroupaticnal scale.

Thus, wo obaewve an evolubion of the enplojment structure of the

T.5. characterized by:

() 4 fast rate of growth of high-techrology and advanced-
serxvices-related occupations, yet accounting for a small proportion of

rew Joba, and even a lower share of gverall apgzregate enployment.

(B} A bipclsr sceupstiona? structure in high-technolegy employment
between & mzjority of upgreded, professicnal, non-production jobs (most
of them held 9y white waeles), ard a aizeable minority of low-skilled,
low-paid produvction jobs incressingly reserved for women and minarities,

with the greatest ghere for minmority women.

{#) & masaive ineraase of pervice joba thet will sccownt for about
T8 pareent of all mew joba in tha peried 1387-95. Most of theae jobs
will be in low-akill, low-pay occupationz, such as jenitora, eashiers,
secretarice. waeiters, amd the like. It follews s genersl pattern of
de-akilling and downgrading of labor in the gverell occupstional

atructuyre (Levin amd Fumberger, 10847},

(d) A%t the amme time, high-level occupations such as professionels
arpd techniciarnz will significantly increase their share of swmployment,
from 1.3 percent Im 1982 to 17.3 percent jm 1995 {Silvestri,

Lukasiewics, and RBinstein, 1983), while cperatives will decline somcwhet
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TABELE E

High Technelogy fxcupational Structure;

Gender, Ethnicity and Race.

{1y U.5. High Technology Induscry

Minority
(Male & Female)

White Female

a0

White Male

37 3%
65.9%
¥9.7%

White Male

23 4%
35.3%
72.2%

White Male

22 2%
51,712
63.41

Praduction AR .LX 24747
Technical 15.8% 14.3%
Frofessiopal 11.9% A.4%
(1} Santa Clara Councy
White Female Minority
"{Male & Female)
Praduction 3, 2% GE 4%
Technical 16,73 28. 0%
Frofessional 13.3% 14,43
(33 Santg Cruz County
White Female Minority
(Male & Female)
Production 48, 6% 79.4%
Technical 25.3% 23.0%
Frofessional 24,08 12.7%
Sotrces: 1980 EEO] Summary Report of Selected Establishments from the

Technical Services Division., OSF, Egual Eoployment Opportunity

Commission: K, Gordon and L. Kimball, Small Town High Technol-

opv: The lndustcrialization o= Santa Cruzg Coonty, }OSS5.

b are

very grateful te Lenny >iegel, FPacific Studies Cepter, Moon-
tain View for supplying the EECI raw data from which the U8,
and Santa Clara tables are celculated.
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(from 12.8 percent tn 12.1 percent}. Alomg with the preceding trend
towerds downgrading of many scrvice joba, it would seets mas though the
process of bipolarizatison will actuelly concersn the entire agecupatisnsel
structure, theugh the botfom would certalnly be of greater aize than the
top. Thus, Te=-skilling and de-akilling, downgrading and upereding,
cperate at the =ome time, with a shangivg eaphasis following diffe-ent

induatrie=s and oogupatians.

Nevertheless, the guesition ariszes of the =pecific relstionahip

betweaen new technclogies snd the emerging profile of fhe occupational

strusture ag deacribed. In ofher words, the scenlar transformaticn

toward 8 =ervize economy, &nd the specific characteristice of auch
gervice acstivitiea, would seem & much greater ssuree of She new
vesupatignal strueture, Zrelcding the prooess of bipelstvization and the
nccunationsl segregation by gender ard rece, than the introductiom of

informetion technelogiea in *he process of work.

h gerious attempt to answer supiriecally such gquestion hes been
undertaken, for the U.E., by Ronasld Kutscher of the 1U.Z. Bureaun of Lehor
Statiatiea (Kutscher, 1985). Kutscher proceeds in two stepa, first
snalyzing vhe specific impact of technological change on enpleypent by
industey and by cccupatice, between 1967 and 1972, comparing the actual
level of empleoyment to what would have regulted while holding constant
input-output techrnological cocfficfents at their 1967 level. He +then
gees oo evalusting the impact of techneloey on future employment change
by calculating a8 factor apslysis on the 1977=-199% proicctions by
industry and by occcupaticrn, aoriiang out the apocific iopast of inpat-

autput eoaffictents, ance beviang controlled the cffect of other facters,



in perticular CEP growth. I% has to %o noted thet Yotsecher's definition
3 technological ghenge is very broad, and relates to the technileal
coefficienta of the iapui-output matriz, thua esbracsing s brosder set of
phenosmens than the introdvction of infoermation technologiea, to iaclude
811l changes ia the goods or servieea required fo produce each induatry's
goods or gervices. Yet, hizs findings are 8 good approximation to what
we sre locking for, at this very general, explaratory =stage of our

Treacarck.

Table 9 providea FKutscher's estimates on the speecifie effects of
technelogy on the evolutisn af gaployrment in the 1967-1978 period. It
had a algnificantly negative offeqst vl agricultiure and op matefacturing,
a poaitive pffect om constrostion, e Blight noprtive effect on wholesale
and retail trade {offsctting the pasitive effecta of the incrozae in
putpat), a positive effect on finarac, insursnce, snd real csiats
cuploynent, aod & very posifive effect on "offize servieea™. From deta
uot shown in the table, negative effects on manufagturing have been
soncentrated in textilen, apparel, iTon and atesl, and motor vehicles:
pozitive effecte on “other servicea", primarily concerning miscellanegun

busingas services and sagn-profit organizations.

The atatistizal snslysis for cecupetiomnal change botween 1957 and
19TE8 shows a poaitive effect of technology un the share of pTDfEﬂSiﬂﬂala
and technieciams, & negative coffect on operatives and farmers, and & lack
of iopact on clerical workera. Coocerning future trends, the analysis
iz made move ceomplicatsd by the projective character of the dats. Also,
Kutscher has kept a kigh level of disaggregation to make poadible his

factor anelysia, so that the %reads are less clear Tor the 1977-36



Tabl= &
Eaployment by Major Sector
Fercent Metributian

1378 with
1978 tonsCant [9G7
with {nput—output
canstant 1967 and employment
Actnal 1nput —gutput cutput
1e78 coefficienrs copfficlants
Tutal 100.40 60,0 100.0
hgrlcenlrure, forescrey a9 3.8 3.5
ang fisheries
Mininmg 0.8 0.8 0.7
Construcclen 7.0 7.6 5.1
Manufacturing 2% 5.5 29.4
Durables L4 6 15.7 TAta2
Won=durables 2.8 8.6 2.4
Transportation 3.6 3.3 i.o
Compunications 1.5 1.3 2.0
Fublic urllicrfes 1.0 1.1 1.1
Tholeszle and recail 26,43 7.2 24.2
trade
Fiaance, insurance 1.6 a5 G- 8
ans real estate
Ocher services 20,3 18.2 17.3
Covernmenl enterprices 1.3 ) 2-0
Househaldg 2.2 2.2 1.8
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period.  Yes, Tablea 10 zad 1 provide zsme hints by pinpeinting the
indugtries sod occuwpaticons most affected in their deelivwe or increase by
technologicsl factora. It doea appesr that, in terns of decline,
treditional wemufecturing end manvael workers of theose industries are the
most badly hit by techaolegizal progress, while clerieal jobs do nod
appear smong the 40 ocoupation® with the largsat declins. High-tech
manufacterioag and sdvenced =ervices are the indwstries whose enplesment

iz ooet poaitively influwenced by techmologw. TYeh, the gcocupationa

akowing the largest incresases ia employment due %o technological chonge
are uet neceasarily the typicel high—tech occupationz, but service-
related occupsticns- Thusl security=-relnted cocupations, houashold
repaiT 8nd maintsnance, ard financial evperts cutweish ecarunicoations
machanics or compuber programoers in their iacreasc 23 a sposcqucohec of
teetnalogy. Services are pet only the predominant apurce of Sam
creation, but the expanding cavioeymont sector ag 8 rezult of
technological orogreas, ouce mccounted for the effecta of GHNF growth,
productivity, and staffing petierna. It ia notewsrthy to obaerve thet
guch on pverwhelwing frend for the erpansion of zervice enployment does
not mean the demise &f mazmufacturing. Menofectnrings empployment added
4.% millien joba hetween 1299 and 1973, though it leoszt 2.2 million joha
in the 1930-82 recession, dropring to 19 percent of total empioFment in
1982. Tet, it will pot deeclire further apsording teo the peajections up
to 1495, adding amnother 4.3 millien jobs and =eipining ifs share of
enplayment at ebout the same level., The difference iz, of gourse, that
new cmployment ereation {abaut 23 to 28 million Jjoba between 10B3 and
19953 will %tmke place ensirely in the gervice sector, end predeomirantly

in the "other service” category fineluding such industrics as business
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Larg=ss% Declines in Employmeqt Resvléing From

Technalogical Chaage,

As Meesured by Input-Cutput Coefficlents, 1977-19%95

Helected Irdustries

- Iron & feomrsallay
minings

— Honferrgus mesal
ore miniog

- Bugar

~ Wooden containers

Source: Kutacher, ap.

Selgcted Jocupations

Mofalworiing operativea
Factory materizl
T2TALIrera

Fourdry workers

¥ptal englnecrs
alasswere ocperators

¥iapcellanzgus machine
cperatora, binary metala

Machine operativesz, lomther
leather and Zecather goodco

Lezadbreke cparators
Antorative enrineers

Ecad enr renalirers

cit., 1985 (our selection).
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Large=st Increascs in Emplaynent Resalting Frem
Cerchnolagicei Change,
An ¥eazured by Input-Cufpunt Cocffielemta, 1977-1845

Jelected Indusiries Eelested Cocupations
- Electropmic components = Toeraite treatera
= Compunicatinng = Protective signaZ
operators,

installera, & repairers

= Crodit a2gencies & = Private detectives
finsncial brokers

- Buginess services - Survey workera

- Jommumicatiorns equip-
meny mezhanics

- Mentrel office
cperetore & repsirers

- Lirectory mosistauco
SPRTALOTS

- Installers, vepairers,
saction maintaiacres

— Credit reportero

- Employment igterviewers

Source: Kutacher, op.cit., 19895 {our eslection).
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services, profeasional services, medical care, botels, poracnnl
serviees, arnd con-profit orezenizations), which will accoumt for one-
third of mew jobs, and putting “other servieces™ employzent in 4n 1995 at

31 million jobs, or cac-fourth of total U.3. emnployment.

The interssting point, though, about the fa¢lor mnalysie performed
by Katcher, iz that the general trend ftoward spployment io services is
tee, to 8 large extent, to GNP growth, but also, to some externt, to the

apecific effect of fecknologicesal change on the atructure of emplogment.

Tkusz, techoology is koving a double effec£ on the type of Jobs created
ic the new cccnomy: on the one hand, being a majer factor im economic
growth, it gooelstates the shift toward the service ecomomy; on the

other hand, it stimwlates emplowvment growtsn in high-tech menwfacturing

and in new assrvices gz 8 direct effect of tochoology itself.

Therefore, it seems to be a statistical relationship between the
characteristics of the curresnt technelogicml revelution, and the
specific profile of employment structure emerging in the new aconomy, at
leazat in the U.3. Productivity irereasss throagh subomstion in both
factoricea and offices, "frees™ lebor, which is ueed by an ever-
erpansionary service secior, whose lower level, increaaingly more
irportant than the upper atrets, concentrates most women, minoritiesa,
g1l impigrsnts ie low-skill jobs. These occupations, lacking in

organizational atrength, become alao lew-paid, i1l-protected johs.

Sc, high technalogy does not create unemployment by itself,
paTticularly taking into sonsidesation tha Aeclining rate of growth of
the Taber force. VWhen uaed to apur coonomic growth, it frees enough

productiviiy to atioulata wrafifakle Zpvestaent as & reaponss to
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erpending final damand, thus alas expanding eaployment cutalde the
high-tech world. Tet, high technology =eems 4o ¢ontribute to & new
opeupatienal structure charecterized by polavization, segmeptation, and
individusalization of lebor relatisushipa. Tt probebly dees mo, in apite
& the upgrading of much of the labor wotking in high-technology
industries, by cootributing to the dissolution of the =ccial fabrie that
for decades protected the wage-emrners from sheer imposition of the
management'a logic. Otherwise, it would be inexplicetle why clerical
woTk per se is leas well paid than assembly-line work, or that
glectronica producticn workers cannot mateh the wages of their sute
industry counierparta- It 1a the digsolution of old activitiea, and the
aubseguent creation of new ones, under the powerful drive of
tachmolaogically-led ecoromic grewth, thet accounts for the current
structural fransformstion of employment. New techmologies Ao not
necegaarily cavae uanemployment, et thay d¢ transform the kind of

employment, and therefore the nmture of work and of work reletionshipa-
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5. Hew Communication Technologiea and Everyday Life

New tachnologies are transiorming sll domeins of gure life, from the
gchools ol gur g¢hildren to the biclogical rep=oduction of human Iife.
Eut perhapa the most impertarn<t development in the relaticmahip between

new %echnologies end social life is the coming of the "howe information

revolutics" [(Duiton, ¥ovoric, Steirfield, 1983). Tt refora ot only o
the increasing use &f home cocmputers, but %o the transformation of a

lerge proportion of heuseholds inte resl communication hubs (Williams,

1982%. By 1984, about 7 percent of i,3. howschelds were eguipped with
hooe cemyputers, 21 pereent had programmable video games, and 37 perocent
subacribed to the kiad of cable—F service {up from 23 percent in 19800,
The progreasicr in home electronies cguipment in recent years is
apectacular, in spite of some siump in the home computer market in
198£-35-. 3ales of consnomer electronic products reached $12 billicn in
15985, Home computer sales accounted for $2 Billiovem din 1935, amgainat
$1.3 Bllion in 1982. Even telephones Incressed their sales
dramatically {by 60 percent in 1983), rasching 31 million dpmeatic
telephone unitz ic 19827. Cable-TY was a F6.1 Billion industey in 1937,
with & szpecteculer progreasior until 1982, Im 1984, &7 milliom 1).5.
homea {abgove twe-thirds of 51l fomea) had been wired for ceble, and
getual penstwation of aervice hsd risen to %2 milliom homes (Business
Week, 1981; Williama, 19682; Baldwin and ¥cVoy, 1983). The technelegical
development of conpunisaticns in the figld of news and entertaizment hes
e gven greeter peventisl impact. To the 130 millian television setz in

use in the United States {99 persent of hemez have at least one sek, L0



70

pereent at least twe) has now been wdded the exploaion oFf videg-cassette
recordera (VORz) (currently in ebout 28 percent of U.S. nouashatde) and
video-disc equipmert, along with e new development in speceliised radio,
video, hi-f1 musical equipment, and new forma of television | vory sharp,
gmall 13-ineh golor OV agts, expensive giant screeps, and, dcon, Sigital
PV with porfectly cleer imapes, able to hold the pieturs, divide the
acTeen, ' ooom in" parts of it, efe.)s The inereasing use of 2atellites
acd the affordability of roof-%op disce will =l1low reception of
literz]lly hundradz of channels, potentislly submerging the receivers'

cApacity of asaimilating zignml= ard informaiion.

Tet, if we lmow woat the ccrreent developnenis are {Buainqgg Weel,

1929: N¥ew York Times, 1982£), it iz most unceriein what i= the actual uae

of all thiz equipment. Howme compufing asccers ta be vore diffoszed among
Trofezgionels, mmd basieally for word processing functioms, since more
brsinesz-eriented sctivitics avre generwelly performed in the work
cavironoent. Income tar accounting is a frequent nase of personal
computera, tut it certalnly does not uwse up all the computer’sa
potential. CGames sasem to be the most genersl use of the home computer,
but, in fact, the videp-goma ipdustry is in deep crimia, after the
initial surge, once the ocrecltement and the povelty leveled off. Thus,
while home computerz are hers to atay, and while their use will develap
ctasdily, wifth the foreaeeanle drumatic reduction in their ccat and the
wser-friendly modelas that the industry will provide, their impact on the
home (and on sesiety)] will be leaa in ternsz of their own informetive
capatilitics than as o piece &f & broader aystem, whose ability to
interact in communications networka is likely to bhe the mest imporisnt

element.
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It is In the field of on-line informstiorn servicea that the new

function of the electronic home haa beern most frequently forecaszt.
Though thiz perspeciive is generell¥ aszsooisted with csble, 8nd to the
image of the wired oity, a varisty of other competing fochnologiesn ain
at the same target: +f¢ Jdeliver a veriety of informatiom, with sgme
regaibilities of two-way intersctiomn- FPackot-type date radio and
tplevision 2llew scmding ipnfermation in bursta, ineludimg codeo to
identify the ailgral, fthus bypsssing the current cable gperators.  TPut
the gpmin gource of information delivery ia likely to be the ftelesphone,
onee Tacconnected to digital transmiasien eapuwbilities, and with the
zpeed and eoat icproved through the combination of lszaer and optieal
fither. Ip fact, differvent technologies are not mutuslly exclusive.
Given the oozt of twg-way ceble, cable egmpaniss sre already planring to
get up systems that would allow mending infarmetion throwgh the alreedy
inatalled wirs and receiving the fesdbsck from homes through the

telephone line {Hilliams, 1982,

But . - - teehnologies for what? What will be the services
rrovided bF¥ all these commumicatione wonders? We ape told that, by
199¢, about ome-third of U.5. homes Will have some kind of videotext
gervice. What will be the infermstiomal countent of such n» aervice?
Lorkick, Bradley, Hamea, ond Martin projectaed the following sdoptiocn of

services bY the U.3. populatien in 1995 (Business Week, &6/25/1981;

Torkiek et &1., 1973):



Type of T of A1 T1.5.
Informaticn Delivered Honasholds

- Addresaes, nuambersa, celendars of events AFL
- Home sesurity (police, fire) 40%
- Shopping by catalog =0d
— DPirectory of goods and aervices 0%
— Persconal message zystem 309
- Games 30F
= Public infermatiorn, zuch as

zoning, regulsticona, lews 25%
- Library servicen 201

Uther sources add weather information, electroniec banking, eleciroaie

mail , anergy monitoring, and the live.

Cne wondera at the resl usefizlneas of the home delivery of these
services from the point of view of the comsucmeras, particularly given the
curreant avsilasility of mast of this information through the telephone.
Are the yellew papes more sppealing on screen? Do we really need
minute-by-oinute updatea of the weather forecasts? Ia tele-shopplag
Tenlly a viable alitsrnative to shopping centers? Some of the
applicationa of videotext, such asz elecironic newspapers Featured om the
IV screen, have alresdy been diacounted, ms heinrg too inconvenient for
readership and because people are not reelly sble o find sny apecific
une for them after watching TV news mrd reading the home-delivered
morning newspsper. In fact, current experiences of vidcotexrt asrvicca
have been generslly dimappointing. The Trench "telematique” aysiem has
not really tiken off, in spite of the mezsive eupport of the French Post
Office. The Sritiah Pretel system has had s moderate aucceas because of
ity capacity of conveying a broader range of miscellansous isformation.

In the V.3., the average pay-oaoble household takes only 1.3 pay
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gervicea. Feople are generally reluctant to pay for acrvices for which
they do mot have a compelling need, or which they used to have free
through the telephone line. Elegtromlc mail, alrsady in faat
dgvelopmant, particularly in it= facsixnile tranemizmzion zarvice,
coneerns mors offiges than hooes. Yet, it could produce some impact on
hime—delivery of mail through incressing coat of personal mail, given
the shrinlksesge of the mariet for this kind of servies, and thuoo the
higher cost per wnit of mail. If thig tvend develops, we could zee a
corbination of thres types of meil: electronic messagea through
compuber hoolups: self-pickup elecfranic matl at neighberhesd past
effices tranaformed inte cocputericed traoscission cestere; aad the hone

delivery service A= an elite consumer item at ar oxtre ooat.

In fagt, the mairn uses for electreoniz home scrvices could develop

along these different lines:

{a} Eome gecurity, with wired systeos of elert in case of an
encrgency. Thia is actually the hottest item in the cable

huginesa, outzide of entertsinment.

(b} Public information, aueh ms govermment regulationa or avallable
gservieces |i.e., health, sducation, librariea, ckhildren’'s programsg,
efc.). This eguld be provided as n asrvice by publie agenesies,
thua ingreasing their reach and capabilities, though ceztsinly

reducing the level of peracnal contact with citizens.,

(e) Elsctroric banking, which ia already being heavily encouraged
by Banksa. In fact, this dovelopment 2z a good example of what is

really haapening. It is well known that people preler fo deal
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perecnally with a bank telier in all money tranafers. Autowmated
banking machinea have increased the szecurity risks for handling
money, in terme of cmahing in the atreet, in terms of potentisl
errors, &nd in terme ¢f the inersaszed sk of misuse of ztolen bank
cards [which, unlike eredit cards, have nc 1imi® of 2dability if
the lpas ia undeclared}. Tet, banks axe redusing persocnel ,
a¢loaing branches, and generally aukomating. With the potential of
home electronic banking, this movencent will dramatically scoelerate
== nct becanse of customera’ convenience, but hecansa of the
dramatic Treakthrougt in productivity that this will represent for
the banking iﬂdustry-h Im thia agaae, home oloctronls aervices are
likely to develap in the future, sz home banking, beocauae of the
interrnal logic of large service organisAationa, and the economic
adractage repressnted by the mutometion of most routine fwnctions.
Once some key sServices are slmost mandatorily executed through
gable or telephomse lina, wmany athera Wwill be branched inte the gamc
network. In this senaw, wa do foresee a alow bhut steady trend
toward the “telecommunigated eity”. The likely impact will be (&a
1s already being observed) s decresse in functional travelling

aviund uryan aress, znd g concentration of gotivitlies around thres
major poles:  worlk placea, homen, and pure leisure time and places.
At firat =ight, it seemz ideal to be =ble to ccncentrate the faot
of going out (outszide work) Zust for the pleasure of doing so. Hut
we kmow that people are very rarely able ko teke time and travel
for Zuat going out: +this i3 the privilege of youth, and of & soell
proportion of fthe middIle clsaa, %o be able to choose, and to

nfferd, casual leisurs. For most people, they uase the city in
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hatween the functional activitiez they "had to de”, plsying on the
margiay of instrumentelism and expreasiveosss, without oocesaarily
having to decide on the cptimal uze of their time. Internalizing
functional metivities st home a®hd at work apparcently leBves moTen
ropm for the free use of the city in terms of pure choice. But if
aloe increades the funectismel zoning of time and apmee, in auch s
way tha? public space becomes the space of lefaure (for theoss who
have the time =nd the money) and the space of wendering {for thoae

wha dn not it in the functicmal Essigmeent of work and residencel.

Drbar culturea have alwnys been ¢haracterized by the mixture of
nsge3. Iand uae zoning stsrted to asegTegate peple and activities, thus
lesniag toward the diairntesration of the sccial tiaaue of ecities. Now,
elactironic goning crematicelly cnharces this tendency, transforming
pleces infe uni-functiona? uwnits, unli=ss an unprograunmed getivity conld
take place. Bub thee there iz 3 chance that spontaneity spd weirdnesa

(if not deviarnce] will become increa3ingly asangiated.

The real “revolntion" sccurring at heme under the impmet of new

technologies 18 actually in eptertzinment. Homes are becoming

ineresaingly equipped with e aelf-sufficient world of imagea, scunda,
news, and information exckanges [Sabbah, 1685). The most interesting
aspect, neverthelessz, is that, even if the TV =st iz the senterpioce of
the syatem, televiaion, as we Mmve mown it, iz on the decline, at leansat
in relatipnship to ita former overall dominence. In recent ¥eATs, there
hag been an increszing demand for e oore diversified TV, with more
enphazia or entertainment and on apecific matters, varying according to

subagty ¢f the mudience. Cahle TV was suppoaed to be a reapoRse to thia
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demsnd for a diversified mnd decerirmlized TV programming, and this
explaias the rapid development of local ceble aystema in the 1970=.

Yet, the current atate of the induatiry kaa not supported the hopea for
sopounity IV, more directly comnecsed to pecple’s everyday life. The
same national TV reiwnrka, as well a3 some major corporetions, stepped
into the new, promising markets, snd transformed it into an exfensiom of
TV programaing, with pore targeted auwdiencesa. In fact, cable-TV hea
become onec of the most concentreted sectora of the media industry. TYet,
instead of contwellirg the viewsta' growing desire for sutoneny, the
taking pver of cable-TV by the big networks only scocelersted their
disaffectiona, actually prévﬁking g crizie in ecable TV 1taslf. Tim

develssoent leveled off in 19282,

Cerpzniee have rosponded by raising fees, concenirating on ihe most
rrofitable sactoss of the markei, introducing new pay-per-view
technology, sand slowing tue pace of introduction of pnew services--all of
which results in deepening the crieie for the pable industry. For
insfance, in spite of all the talk on the proitise of two-way cable, and
the publieity of systems such ra Gube in Columbue, Ohis, asaly 500,000
hotes are equipped with interactive cable. What is really teking the
place of traditicnsl television ia wideo {Sterk, 1984). In 1985, ahout
28 parcent of 1.5, houachnlds have Willa. Worldwide, tha 1084 figures
are 40 million ¥CRa, with projections for 7999 being 70 millioa. The
same projection estimates that, by 1990, home video will be & $10-
billisn-a-yaar industry in the B.5., which i= more than the entire
Arcricar film and music irdustries contined. The nunbter of video-
cagactte atoesn climbed from 6,000 in 1982 to 14,000 in 1984. Big

supertarkets zre becoming distribution points.  ind maovie thenters z=e
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aelling videc cassettea 0f the most popular movies they have shown.
Yideo production iz growing. In *982-84 about 2,000 %itles were
releaaed, at an averoge price of $40, with rewtals az Iow as onc dollar
g might-. "Bziders of the Lo=t Ark™, the lesder of the new indnstrer,
gold &0, K0 ceazettes in the firgt year of ita releasc, diatantly
fallowed by “Jane Forda's Werkout", which =old 170,000 copies. Yet the
bigpeat explosiom di= still in the making: it eonasiata of musical wideno
{zteren V02s snd video mlbums), which, it iz estimetsd, will repreacnt

about =5 perccont of She eaiive home-vides smoxwet by 1988,

The =2sin cleoment in the ertisesent for videa iz inereosed freedom

of the time of viewing, 23 well as of the content. The pogsibilisy of
TV recoxding, ag well asz of "pirate recording”, offersz en unlimited
figld of accuwmulaticn of images, aounds, and inforeation, o new kind of
litrary %that finally departa froo the Gusenberg Galexy. Thkua,
televiagion will 3till be uacd 23 a cource for nowa and inatant
information (from sporta te live televised warfare, ma In the Falklsnds
war). Bo, homes will increasingly become at the some time instant
receiveras of planetary information ([ thus metuslly cresting the globel
villege)}, snd personal refuges uvf gelective conaumption of imeges and
gounds. Techoologizelly apeaking, meet komes will becooe self-
suffigient eptertainment ccntera, thus insresaing the fendency towerd &

home-centersd private 1life (Nerfoobt, 1982).

Ferthermoere, the trend is not only toward home-centered

sntertainment, but toward the irndividualization of the communicatien

experiance. The asimiltanecus development of nighly specislized radio

statiora, and of “"walkmen" devices, is perhape the most spestacular
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erprezeion of the new trend. ¥ot cnly will pecple be able Yo atay a%
home, aecing nobody, and yet receiving news Sfrom the entire world, or
filling their £xea and aora with & large veristr of erperiences, but
they will a3sc be able |as thay_gzg_&lreaﬂy} ta leeve home without
leaving their inner experience of asund and informstion through thess
sarphones that protect them fyom fhe world they Ao not want to
percaive-—whish is to =ay, everything {that is not pre-programmed snd.

more and wore =0, net perscnally pre-programmed.

Certeirly. theae are oanly ftendenciez, mnd they can te reshaped by
purpoaive action, ac woell as by the isntersstion with other elemonts of
our culture ard our aoceial organisation.  Besides, there i pothing
wrang with the great possibilities that vidoo offers to people whe want
to control to sorce axtent the awdic—visual culture in which we live.
Semetimes, the asival =2geial effects ere gquite ueppredictable. %or
instance, it has been generzlly asaumed thet the vrideo explosion would
hurt movie theatera sa mueh as TV 4id. Zuch is the case in Western
Eorope, but in the T.8. the pumber of acreens ia actually on the risa

(from 16,500 in the late 19703 te about 19,000 in the mid-1980a), most

of the audicnce being oemposed by youth in searsh of on sutoncmous

apase, eway from home.

The electronie noxe iz, above all, a self=-sefficient unit of
communisation In 4 world inercosingly dowmioated by imsgea and
Information. FPeople coguld stay at home and yof coomuwaicate, though thia
compunication will be selestive and specislized. If we add the
tenshnology of individumlized communication (poecket-type distribution of

gata, "walkman'-5ype receiving deviees, wrist TVs and recciving
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atatiops, portable and disposable telephonss, etc.), we can soncede that
the new fechacleopgies lead toward %he de-localizatien of experience in
the sphere of private life, ma ther do for work-oriented organirations.

Homes nould beocome dimancigted from neighberhond and cifies, emd atill

not Y& lonely, isclated vlaces. They would ©e populated by woicea, by
imepes. by scunds, by ideas, by games, by =olora, by news. And yet, wou
{we) could awitah it all off in ane gestura, as we alraady dog. 3o, we
know that the world (at horel] is only there if we wish it so. Froo s
atrietly techaclogicel point af viaw, there is oo more mediation betwaen
the individual and B gzlobol eulturc, satellite—transmitted, then
specialized, =mnd targeted to apecific people and %o specific mooda.

Thus, in-teiweecn, there iz no more society-

Joskuza Meyrowiiz, in kis reeent majar book orn the speial effacts of
electroniz media (Meyrawitsz, 15887, arguez that the clectrenia
enviromment bhlurs socisal roles and idemtitica, soparates physical apece
from social pereepticn, and wixes public and private apherea in the sane
frame of reference. Fropcoise Sebbah (Sabbah, 1985) goes even further.
For har, the new media are our new reality. We comatruct our eategerias
te intarprat vhat we live through, and by the imagea we constantly
vaceive from A variety of media. People would tend to relate their
actuAal exporicace to the symbols and meanings conatructed In thelir minda
by the pervaaive preacnee of media's mesaspes, Not only the medium is
the mezzage, but the imege becomes the real exparience, sesund which we

tend %o conatruct our relaticmshin S0 the warld.

The result iz the fragoentation and individuslizstion of human

gxperiense, and in the abaence of powerful antidetes [such As comeunity
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life or strong social natworks), the dissolution of aplidarity tiea, the
end of shared codes of cosmunicetion, aod, iz the last resort.

lonsliness a2 a way of 1ife.
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G- High Technology and the Milicary Connection:

War and Peace in che MNew Technolegical Era

There 1s a close relacionship between the corigins of the current
tecanoclepgical revolution and the miligary and space programs in the 10.5.
(tmmas, 1980 Delloams, 1983: Fallows, 12H1; Markusen, 1985s.) Government
support wag decisive in the fields of semiconductors, computers, Aand

comnunizations during the take—off peried of the 19505 and 19605 {Carlson and

Lyman, 1984; S5iegel and Harkeff, 1985). Generous Junding to the universities,
and zafe, assuzed eontract for development of oew technaologies Fo private
companies, created the fazis Eor an industry—reserrch—government parcnershin
that made possihle much af the techreolnzical hreakrhraoughs in informatiom
technolopies. Furthermars, the emphasis from che militacy has 2lwavs been on
cetiovtwance, rarher chan eosc, thas favorioy ianovarcion and lons=tereo
Lnwegkxcnt, rather than Lemediiafe sacosss in bhe commetcial marker.  So, ia
epitae of all the ideoloepy abent the tole of swmall business and
entreprensurialism in the launehiog of a new technolgiecal erva, government
support, and prodact specification by the milftary laid dewn the
organizational basis for new technolpgiea to he generated. The intereating
point 1s that the ressarch wndettaken ditectly by government iastitutions
failed, while the most successful programs woere Ehose carried out by
imdependent institutions or companies under government contract [Carlsoa and
Lyman, 1984). *et, the characteristics of the products tequired by the
military and space prosrams largely influenced the informationzl devices ehar

becape the Kevstones of Che new technologlical era-. Fay requirsments wers
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mability and miniacurizarion {Marhkusen, 19855al, given the small space that the

flving, rolling., or sailing machines would allew for che complex mazchinersy,
thev would bring zboard, along with their weapons and men in chargse of them.
That was the heginning of an evolation thet will seen end up in & new erva of
vehicles which are entirely based on clectronics, regardless of the
aerodynatic capabilities of their inercasingly bizarre shapes.  Hhen Jack
Filby co=igvented Che iabegrated ciredlt ar Texas Inscrameants io 1950,
practically alt »f its production went to the wilitary matkers (Muclu, 1979},
Yet, even at thar time, tLhat waz not an economic imperative. The simultzneocus
co—inwventor of the I, Bak Moyce {[then at Fairehila, and later the founder of
Tutel), d4id oot work for the*wilitary, and Fairchild sold only a small
proporticsn of its production co chat macket (Lymanm and Carl=en, 1934).  Thus,
one o#n saa, at CLhe sams time, the ctocial tole of the militacy—induced
contracts [n the high=technology indostries, and the product diversificacion
of the industfy In commeraially oriccted prodacts.  Carlsom aod Lymao (19847
ghow the decreasing share of governueot markets in the semiconductor industry,
when the industry matured. With the coming of the microproceszor (by Ted
Hoff, at Intel, in 1971}, and the generalization of chips—applications,
including the development of micro-computers, khe demilitarization of _high
technology industries acrelerated ics pace-. Along parallel lines, the
advances of Japanese technology, in the absence of wmilftary markers,
demanskrates Lhat there is no necessity for associartion berween inforoation
technology and weapons production {Botrus, Hillstein, and Zysman, 1983).
Hewertheless, che process of techmological discovery in the particalar
situation of the 1.5. in the 1950s and 1960s did prodoce sdach an association,

and led to a serics af conscequences In the way hish techaoloegy industries
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developed and in the produccs and processes Eliey toroed ont to generate
(Dafrassc, 1983). As late as 1970 about 223 of all U.5. slectrical engineers,
about 0% of aeromautical engineers and about 0% of physicists were working
in milicary—related prajects (Nempsey and Schurde, 1971; Rukzick, 1970).
Petense spending poured into saome wery specifie regions and industries whers a
combination of scientific technigal skills, snd comservative ponlitical climate
caould suspacs thoe wew ndosteies, particulariy In Silicon Valley, QOrange
County, snd Texas {(Markusen and Bloch, 1983}, Muach of the aew dynamisw of che
Sunbelt since the 19705 is related to the political biaz thatr chese arcas
cenjov from the Defense Depattment [Markosen, 1986).

At che samwe tlme, the sideturiog of technological immovation triggeved all
kind of eivilian applications on their own, sa that duaring the 19702, two
coaverpent lines of high technology induseries developed in the T.5., one
clasely conneeted to che military {aircraft, and commanication equipment, Eor
inscance), ancother in which defsnse zpending, while imporoant, represented a
relative minerity of the trade (shouws 73 for compuicers, or about 13% for
semiconductars, ip 1982}, The sienation in the satly 1930: has become thus
quite mixed, as shown in Table 1 that evaluates the Defense share in the
defenge-related, hipgh technology industries {(Markusen, 1983). The basie
picture is this comblipnation of twe Erends; one, the sriginal silitary
compoaction af the 1350s-60:c pertiod, and the other the second stape, the
bBlogsoming of technological civilian applications of the 1970z, speachesded by
the microporcessor whoze invention was entirely alien to the military market
{artually, it resulted from an order by a Japancsec pocket—caleulator maker)

(Braun, 1987; Ropgers and Larsen, P98ad.
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Table 1. Major Delenses Industrial Base Sectors,
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b Shutt, 1964, From the Department of Defense, DEIMS (Delanae Sconomic Imperct Mo
itorng Sysiem), wEing £nnbwl-vuipul medel from DRI

Compiled by AL Markusen.
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Newertheless, the tendency iz being reversed again, and in qoite a
declsive manmer, because of the qualiratively new military build-up wodercaken

by the two Reagan Adminlstrations. A= i is known {(BusinessWeek, et 21,

16853, sinece 1981, defease oublays in che Ve%. have incressed by BOE, and
Defense Nepartment spending has more than doubled Iin real terms, jumplng from
2.8% annual increase ddaring the Carter Adninistration to aboot 7.3% aonual
increase, on average, in che Rearan Adminisfration. Defense agecounts [or
about 30X of the annual federal budget, for a staggering AamounC it excess of
302 billien dollaes. LChart 2 shows the steep increase in éelonse socndiog, as
will 25 the increasing share aof procucemenc {that s, ailitacy equipment) In
the Defense budper., Fevertlmless, it is aiZsn truoe that as a percentage af the
GNP, if defense spending haz risen from 3.48% undar Carter to 6.7 under
Reagan, it is still lower than the 3.9% of CHE it averaged between 1954—1944,
and lower than the 7.4% of GNP it represented in 1%970. Furthermore, the
Sovier Undion spends clase to 30% of iks GNP in dirvect or indicect milicary
expensas, s¢ apparently justifyving the ¥.5. bulld-up. 7Yeg, it has to be
reminded, that U-S%. GHPF Is almost threee times chat of the Saviet Union {Coates
and Wilian, 1955}.

Thus, the tate of Increase of U.5. milicary expenditures 1s significant:
the committment of the U.5. government ro the wilitary sppears all evident:
gnd, wosk impottant, the sheer size ol the U.T. economy translates sn even
moderate proporticn of itz GNP (between 7% and 104} inte a colossal mass of
rescurces that, effectively targered, could ensure military supremacy far the
T.5a

The economle eEfects of such a military policy arte decisive {Ganxler,

1980 ). FB¥perss conmider that becween 15% asd 20% of ewmployecent gains, and
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absur .5% of the growth of GHV, generated in 1983-3%4, can be attributed to

defenze spending (BusinessWeek, Oct 21, 19B5). More fundamentally, a

deficlt=fInanced policy of mllitary expendictuces can be seen a5 the osw foro
af "perverted KﬂynEHianiﬁm" that has pump—primed the American economy out of
the recessicn, as we have argued elsewhere {Carnoy and Castells, 19%B4). By
targeciop high-techiology industries that prodece new afllitary hardware, such
a mititary—industrial policy hasz done more than stimnlate the econemy; it has
Favorad new indostries, mew regions, and new sections of che labore force,
gkewing it kowszrd white male engineetrs and kechricians (Matkusen, 19RE).  The
whole U.5. sconpmy iz being restructursd uander the ocorrent procesz of
government—induced , militaré;nriented, high—technolasy develooment {DeGhrasse,
1983).

Qther councrics, parciculacly Frarce, Goeat Britain, Ytaly, West Germany,
Bra=zll, Tzracl {beeides, of course the Sovict Union snd Warsaw Fact
gnuntries}, are following similar paths toward economic recovery, making up
for their trade gaps with weaponz sales, mostly to Third World countries.
Arms sales have already becoms the number one export items for France and for
Brasil. Thue, in some fundgmental way, the complex effects of military
spending znd high rechuology wanufacturing have become a Key clement, 1E nob

Ehe backborne in rhe most advanced Industrial cconomies, with the eXrception of

Japan. And even for the latter; it scems that Japanese companies are fipally
making inrnadﬁ inte Ehe U.5. miliraty procurvient contracts, with both the
attractive guality and the price of Japanese wnold-be pdvanced weaponry
producers (Coates and Killan, 1985% We belicye this feature s roe seay ino che
foresecable furure, particalacly with che ecollaboration of Japanacse camnanies

I the SDY program.  While mllicarcy warkets do nat represcot the predomioant
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share of high technology industries, they are a key component, from which
technological Innovation {lows Lo the entire economy. The tendency 15 not
irreversible, as the case of Japan uncil oow again gshowsz, bae iE iz a hard
frct of our current econgmic structure. MNevertheless, it would Be a major
nistake to consider that high-tech miliracy development is the consequence of
an egaonomic palicy (implicit ot explicit) designed to overcowe the crisis of
ehe 19705, or wore specifically, the 1980-82 recession. To be sure, the
economle pay—off of defense spending is mo important argument to keep it as a
priotity in most counteies. Besiden, in countries like Ehe H.5., the
political conneetlons of che Rrapgan Administration eo Defense—-related
industrial areasz, such as California and the Southwest are pot indifferent to
the military build—up. Yet, if Rzagan hag {ailed to fellow his own economie
ldeclogy, and eodangerad the D.%. and the world economies by embarking in the
largest budgerary deficift in history, it has not been for the sake of a
shart—term reflatlenary process. The military duild=up is motivatred,
tundamentally, by & political geal, the goal of re—establishing U.S. milicary
supremicy, after the dangerous slippages of the 1970z, and the new strategie
balance achieved by the Sewvler Union (Hshriel, 1965). afcer all, {ic is
cruclal not ee forget that, whatever the {mportant sconemic mattars are,

policies of the state are above all else political agts- Thus, the Resgan

Administration®s policy {as the French wilitary nuclear policy) is determined
Sasically by the pursuit of the wmilirary=basaed, natignel interesk of a
superpowet. What it new is the megns attemprtzd in achicwing such Supcemacy.
Lnlike Lhe wilitary policies of the last three decades, che U5, afe Erying to
leap forward, As they did during World War 11, by transforalng its

technological edge (sharcd only with a non-wilirary pawer, Japan) intoe a



59

decisive military sdpericricy. In this senze, the Stracegic Defense
Initiative (regardles of its technical feasibilirty or of our own political or
moral judgments) is a major indication of the new direction in which milirary
pollicy, and therefore world policy, have alveady embarked. And soch Iz che
really fundamental, historically new connection berwesn the milifary and che
current cechnological revolubion.

5o much has been weltben about the "Stae Wars" program, and such a large
debate has {rigntly go) surrcanded its propssal by the Reagan Administration
thar we are in danger of averloeking its significeance. And wet it is just the
tip of an iecehory, the announcement of 8 new cold giant, a warfare initiative
of extra-planetary dimensions (Thompzao, 1985}

The stratepic concept behipd 33T is {a least Io the rationale of their
proponentsy to shift From equivalent offensive capabilircies to self-assured
delfensive capahility. Or in strategle terms, from the “Mutual Assured
Destruction' (MAD} pattern, to another situation in which destruction becomes
impossible, or at least the likelihood of suhstantial destroction is greatly
reduced. To do so, General Abrahamsos and his tesm at the Pentagen, asd the
sclentlsts at the University of California-oparated Lawrence Livermore and Los
Alsmes Natlonal Labeoracories together with the weapans—development facility at
Sandia Mational Labararcary, cowunt on the combinatien of three reehnologies,
unevenly publicized {I15, 1988). The firsr, i= 8 network of satellites
pguipped with electronic sensors able ce detece inscantly the launching of a
missile anywhers on Barth. The sceond, A computer system able to analyze all
Informaclon eeceived by the satellites, and give all pecessary instructioms to
the defense weaponry system. The third, econsiscs of a series of lasar-tavs

weapons {khe Last veeslon of which secms bta be the free—elecirom lasar)



90

tergeted, diTeckly or through reflective devices, at the sdversary missiles
and sakellites. 1o addikion, space navigation snd staticning teehnolegics,
such as the ones developed [o the space shattle program would pravide the
back—up system for the positioming, adjustment, malntenance and repair of the
entire network. Theeretically, were such a systexs to become nperational, it
wonld make obslete rhe surrent offensive ICEM svstems. We will deal below
with the feasiwility issue, the oue fact that has foecuacd acste of the
selentific debace, bubt che oge that Wwe belicve co be secondary for eeasons
that we will expose later. Let ues, for the momenc, aesume chac the progran
wortks in its main lines, with long-distance laser weapons being operational in
the early 1990s, and zome first wverzicon of & "Star Wars"™ shield being close to
deploveents [o Ehe carcly wyears of oar Thivd Millenium. What can be the
congequences? 1L the U.5. dees have such a shield, sven io & limited,
arimicive verslon, and the U.L3.3E does not, the net tesult iz 3 decisiwve
strategic adwvantage for the U.3. that could keep coowgh of fEs ICBM arzenal to
have both z defaensive and an oifensive systen. Besides, the defensive system
can very ¢asily be rurned into a offensive one, for Instance, along the lines
suggested by Edward Teller, building a spece-based x-ray laser, with a ouclear
bomb as the source of emission. TFhus, If SDI is rezsegrched, tested, and
deployed, under foresecable circumstances, the U.5. achieves srategic
guperisrity. Of course, the L.5- could use such superiorlty to lmnpose
unilaterally tetal disavmamenc, fneluding its own, and keep che shield “jusc

in case"

for the protection of {tself apd Its allies, without furthae
infringing on the Soviet Union's power. Such an idea (aften put Forward by

0L proponents) is af course unrealistic hecanse it ignores the historicsl

natare ef power. Sirtelegic supremagy goes Aalong with politleal supremacy.
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Therefore, unless che process whereby S0I-velated technologies develops aleng

a multilateral, neprtiated precess of dizarmamene and just werld peaee, che

Soviet Unicen, following Its own logic as & workd power has only threes opkioons
that we pnumerate from the less likely to the mest likely, ae least on paper:

1) To use the current {relative} balance of power to laumch a
pre—eopkive strike to forge, at leasr, the disarmament of SDI, and & stable
policical eguilibrium, in exchange far a withdrawal to the previods sphere of
influence and straregic military squilibrium. #Mosr likely, such a strike
would be limited, vsing conventional forces, and would be aimed explicicly to
a verlfisble disarmament of S5DI. This opticn Is the least likely, both
bocause of the risks that peither the Soviet unton nor the U.5. want to kake,
attd because of the difficulcy to prevent the D.5. from deploving SDI on
annCher fecasion, Fiven Cle [aet Chat the teehnoelogy will be available. To
some extent, this aption would cansider SUY depleavoent as a "easus belli"
Whatewver the difficulty te imaping che gvept, one cannot ignore the tremendous
responsability for the Sovier leaders to accept Ull. straregle supectiscibty
wvithouwt reacting.

2) The second option is ko wodify the current offensive system, based on
ICEM, =0 to render 5DI useless. To some extent, Ehisa i what the Soviet Union
seems C3 be preparing te de, by ingreasing the number of ICBMs if current
negotiations fail, and also by sdding watheads and decoys in such large
mumbers that E0I1's defen=es would be subdusd through saturscion. Also, what
80T planners expect iz an increase in the low-flving "evulse wissile"™ types of
wazpnns, and, even more iopdrtant, a dramatic redoeecion in che boosting time
of 1CEMs (when Lhev zre mast vuelnerable to S01's weapons) chat could go from

their current 5 mimntes =pace time to %) =seconds. This iz a relatively Likely
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development that would mean, necessariiy, leaving the decision of total
nuicleatr war to the judgement of supercomputers, with the risks that the
reacated failures of Colorado—based Wimex have already highlighced [(Ceates aond
Kilian, E9B5). This option has twoe military drawbacks: a) the threshold of
saturation is not wnlimited, because coinecident crajectories toward key
targets in a veey limited cioe could prodace the destraction of many of the
missiles by the explosion of nearby "fellow miscilas"; b)Y {ir merely
complicates the task af 30775 prograomers, bhos being ultiwAacely dependent
upan the level of ccchnological flexibilicy achieved By 3D1's scientific
warrlors.

3} The third option is, of course, for the Soviet Union to engage in
gimilar SDI development. In such cazae, there iz a gqualitative ecscealaticn In
tha arms tace, and kthe ingreasing milicarigation of space. Stakes will be
higher, the military waste of human rescurces will become even mere absurd,
vet from a siratezic polint of view, the balance of power wodld ot be mach
changed with superpowers and olero-powaers intertwivned in limited, regional
strepgles becaase of the glabal sealemate, mrintsining an always precarious
equilibrium.

The gquestion, the blg guestion, iz 4f the Soviet Union Is prepared for

gurh a techaoloegical leap forward. The predominant answer in the U.3-
"expere! civeles is "ne" {IIS, 1986}. O9f course, ome shoold be distroscful of
the ldepiogical bias of scaunch anti-communists, a5 well a5 of the primicive
nationalism surcounding the notion of yankee ingdenuity, not yer recovered Erom
the shock of watching the Japanese catch up, and by now, surpass the U.3- in
gnme key techonlogical areas. After all, the Saowviet Unloen first entered the

Epace race with 1ics Spatniks, it has developed considerable capabilities in
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wissiles, satellites, and astronautics, and it nas probably the best
mathematicians in the world. Some obscevers point aut that the main phstacle

tor the Soviet Vnion £o stasnd up at the S0l propram is econamic (BusinessWleek,

Hav 11, 1935). At the moment when Garhachev's liberalizatlion could provide
Tising consumpltion standards for the Soviet people, a new arms race wanld
force avsterity on & potentially more restive generation. We heliewa,
nevertheless, there is 3 more sericus, inhcrently technological difflealry.
Tuformatino is Enp zcant, and too confidential to be copnclusive about such a
degisive point. But as= a_hgpathesis, it is probabilce that che Soviet Unfon
wanld have tremendouns Aiffloulcy catehling up with the current U.5. lead in
SLI-telated technologies. And so, because of the three key fields of research
aon which 50T relies, advanced migroelectronics, computer software, and laser,
only 1o the last one is the Sowiet Union on the ecutting cdpe. Compurers are
the hig failures of Soviet technolegy, both in theirt design and in their dse

{for irstance, spparcntly there are only aboutr 30,000 mainframes in the Saviet

Union, as compared with 620,000 in the 11.5.) {BusinessWeek, MNow 11, §985),

Mozt of integrared civecuits in use In the U.5.5® are copies of desipns In
Japan and the U-3., and custow-chip design seems to be limired to a few
milicary applicatiens. To be sure, they are buying, laeporting, spyving,
techoolagy (as, by the way, everybody does), and training hundreds of
Chousands of coginesars and compuketr speclalisls. As a matter of fact, the
hopeful appointment of Mikhall Goarbachev ru the leadership [well teceived in
the research cireles of YNovosiblrek's seienvific ecity)}, seems Eo be closely
related to Che argenr imperative of mpdernizing and decentralizing the Sovier
ftate o maka pozxmible the creation of the human and institutional tissue

assoelated with the development of information technology.  Tet, such veforms
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Wwill br necessarily slow, and the technelogical gap, in this historieal
period, is cumalative. Pavrticularly crucial for the SDI type of rechnologics
is the abiliity to generate software on a flexlble, real-time pattern of
computing. Something that demandz conscant interaction between compaters and
computer experhs, precisely the kind of opepnecss and flexibilicy that Sowviet
technology iz still lackine.

S0, the quesrion is net if the Sovict Undon <Ill have full access to
information technologies: if will. The soint Lls:  Will Soviet cechnology be
able to cateh wp in micrgeleckronics and saftware (particularly In avtificial
intelligenes) ab a speed fast enougn to mateh the U.-5. capability to depley
gnf, when =zod if the U.5. dses 1t, havieg started ouwch later, and on 3 much
inferior tasis, in fields where even Americans are oW openlng new grouand?
Jur hypothetical answer is "ne". Soviet scientlsts do not have time to learn
and éovelasp Io Eime Eo recover their gap with the U.5. once the American
government has carfeted che program as 2 top poioricy, and provides It with
substanfial funding thar is likely to sugceed in linking to the 501 program

some of the best scientists and engineers in the U-8. gs well as in Japan aud

Western Europe. Ac least, the Soviet Union iz very mmsure aboub the fssde of

such a race, and this 1s why the entire Soviet Fereign policy apprnacﬁ iz now
facused on the halring of SDI- Ewen If 501 1s still latgely 3 wvery undefined
research project, it has already achieved (regacdless of our moral or
pakizics]l jodgemenc) a wajor oblective [or the U.S. governmenc: it has placed
the Loviet Union on the defensiwve, becanse if the U.S. succeeds, and if the
Soviet Union (as it secwms likely) does not matceh sdeh suecoss on _time, the

stratepic halance will be dramatically altered, as we havre bried to show.
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But, beforc examining the far reaching consequences of such 8 situation
{that could rake place within the next 25 years, but cauld be farsescen within
the next decade}, we still have to address the question of the technelogical
feasibilicy of "Srar Wars", sioce the opioles of the scientific community in
tha U.S.., as in Burope, is deeply divided on the izsoae, with some leading
seientiats, ingluding former defense advisors deplcting the Pentagon's schemes
as gquasi-science fiction scenarios (Oberdorfer, 19853,

fmonp che many technolepical difticulties rthart have becn raisced for the
implementation of the "Star Wars' program, twoe secti to he paramount:

11 Ewen 1f laser—beam weapons could be cicher positisned in space or
reflected by "mlerors" to be targeted on Barth, it would tequire a ruch more
powerful sonrce ofF energy Eo concentrabe cnough destructive power in the
projected bean.  Edpéeriments with the free—electron laser try to salve such
difficulty, ar this point with uncertain results.

21 Yet, the maln scicolLific challenge prsed by the program is the
compiexity &f rhe computer software reauired to haodle ic ac the speed imposed
by the extrtemely short time that the mystem will have to react In che case of
eneTEEney. According to superfiecisl, preliminary calculations, 10 willicon
lines af error—firee codes would be necessary teo run the program. Such
capnability 1z eurrently beyond the reach of the mest advanced programming
ceams. FParticwlarly, becauss the program cannet be rested, and thues, cannot
be mxtricated from the innumerable "bugs' rhat plague all programs in the
first stages of their {mplementation. Proponents of S5 respond to the
objection with thres mEieT ATEUNMents:  progross in research io softwace and
artificial intelligence 1s s¢ rapid cthabt current netions of feasibility could

bacome ohaolete duering the nexc decade; simulation models and new compuiecs
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particularly designed for such simulations will make it possible tn test, at
least parcially, real use situations, particularly if wars are rtechonlogically
determined, and therefore, made more suscepiible of formalizacien: the
complexity of soltware programs can be grearly diminished by deceniralizing
and f[reagmenting the difersent tasks of the whole defensive system into specitic
subsets with the conneciions between the different subsces being iceclf
anocher subser of che syscem.  Thus, complexizy is reduced, errors are
limited, and carceciion of errocs by sioultation 15 wmade less difficult.
Leading computer scientists still doubt the feasibility of the decenkraligzed
gpproagh to the software pruPlem-

Thi= debate could hecome extremely sophisticsted, far Beyond our
competence Co assess if, and in any gase, it is highly inconclusive ac this
paint in time. Wobady knows ewen the range of probability for sueh a gverem
Ee work., What is zure is that the tesearch toward the solving of probleas
posed by 50T is on, snd it counts on the accuedlaries of rescurces ang
scientific knowledpe unprecendented in humzokind '3 bhistory to support this
program.

What military planmpers fa cthe U.5. are counting on iz not necessarlly
thar SUT will ever hecome a perfect [or almost-perfect) shield Eor the U.5.,
let alome for its allies. They are betting instead cthat the pregram will be
gffegrive enough Lo destroy a sigrificant number af the atttscking missiles
(they speculate about a alnimum of 2%%). By so deing, SDI coald stibl place
the Sovict Uafem 1o sfrategic disadvantage at least at two levels: £1rzt, the
Tevel of acenracy of SNI1's defenses belng highly unprediceahle (even for the

U.E.!) it would aake morz adventureocus than over to rizk 4 nuaelazt exechanpe;

gecond, by destroving a significant number of Soviet 1OBMs, a decisive
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uncerTiainty 49 created about which ones of the missiles would be destroyad.
1E some key bargets could be saved from the attack, because of destruction af
the miseiles aimed at them, then, a partial success of 3D becomes a decisive
element {or total vietory, whatever the possible meaning of that word for the
remaining wrecked planet.

S, Eo some extent, the most tealistie appraisal abeur ED1's prospects
lead to the belicl chat It is not a subsciture For the current ndelear
skrategy but a new and gualltatively crucial element within the exwizting
Framework of MAD (Mutval Assured Destructian) strategy, maybe eransforming it
into A-HMAD (Assymetrical Mutual Assured Destruction}.

Yot, with all the sipnificance of the debate abour [easibillity of the 3DI

progran, ifs eccal importance Lies elsewhere. What matters about SDE iz not

ity achiewvement {(which is still ic doubt) but the process it Lrigmers by the

simwle existence of the program oo technological and strateplc grounds-  SD1

represents the most spectacalar slement of an overall elfarc by the U.5. to
use the cechmnlegical revalution to achieve strateglic supremacy. The key
lsspe {s the transformation of rechaslogfeal epperiecity 1inte a militacy one,
and thug into political supremacy, for the first time =ince the U.5.EBR
exploded its first etomlc device.

The effort ander way Is gigantie, and althoogh it goes back to the 1940s
programs, with the formation of the Befense Advanced Research Projects Agency
{DARPAY, and other specialized institutions, it has reccived a qualitative
impulse during the Beagan presidency-. The {f.5. leads all ather Wostern
nAations in R&D ipvestment, borch in absolute teres and as o percent af GNP.  Ino
dallar terms, the J.5. spends mare than Germany, Japao, the United Kingdom and

France, together. Using the last gomparable fignrez [or 19H1, the V.5,
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invested in B&D 2.3% of Its CNP, cowmpared to 2.4% in Japan, 2.7% in West
germany, 2.1% in che UK, and 2% in France-. Bot mosc of this research goes for
military programs, unlike all other major industrial natioens. 1In 1978, 493 of
Uu5- government BR&D expenditures were for defense. Tn 1984, the share of U.S.
government research expendicueres budweted to defense had juwped to FOF
(Rotkin, Dimancescn, and Stata, 19540, Curvent pecjections for federal
governmwent funding of 5DI rcesearch, fer the 98559 periad, are presented in

Tabkle 2.

) Table 2

U.5. Government Fundiag far S0DI research propgrams,

by function, 198%=8Y9 (billieng of dollars)

Surveillance B.O90.5
'Directed-Energy® Weapons 4,964,5
'Kinetic-Energy’ Weapons 5,059.4
Sysrems Analysis 902.1
Supparting Missions 1,611.8

TOTAL 21,5248.2

Sourge:  Federation of American Scicnrists
elaboration of Befense Department data, 1945

Yet, this 1= just for research. 1f 5D0E iz ever employed, toral cost of

Ehe Eiret phase of such a defense program would cosc, according to different
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estimates hetween F400 hillion and 1.3 trillion {David E. Sanger, The Kew
York Times, Novembker :9, 1983, pe 25).

Yet, the effort i& mote than quantitative- A whole reorganization of the
dafense system is under way. Oo Eeagan's and Weinberger™s iniciative, highly
educated, technologically-—motivated seniagr officers have been appointad to key
poslitions of coomand slace 1981 {Coates and Kilian, 1935). DARPA, credited as
being nme of the most innevative and well-Ton research agencies in the world,
haz been given the taszk oo coordinace zod fund research efforts to beoing
together povernment, industry, and universities in strategie aress, vary moeh
fallowing the Japanese model, hut with fupdamentaliy military spplications as
the major goal {after all, DARFA is the Defense Departwent). Io the fall of
1583, DAREL announced the launchloeg of 2 stracegie computing program, that
oersiadoews by far the cesoaurses belind Japan's Fifth Genaration compuater
program. The Strategic Computing Program brings comether, wndet the
leadership and funding of the Department of Defense, the tuwo major
univerzity-industry tesearch consortia receatly formed in the T.S.:  the
Semiconductars Research corporacion (SRCY, bazed in Horth Caroling's Research
Triangle Park, with the participation of ghour 30 universitcites, with the
"lead centers' at Cornell, Berkeley, Carnegie-Mellon, MIT, Tllinois, and
Stanford; the secomnd joint-venturs ic the Microslestronics and Cospuber
Technology Corporation (MCC)Y, established at Austin, Texas, by 13 companies,
led by Central Data Corporatcion (Botkin, Dimancescu, and Staca, 1984; Farley
and Glickman, L98%). Such targeced «fforcs, along wicth a nosber of more
specifie, less poblicized agroomencs, betweon the Defense Department,
indasity, and leading wniverszities, are crcacing the sclentlfice and

technnlopinal basis for an entiraly new form of warfare, &od thas of
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military—poalitical stratagy. The informacion—hased technologicel revolucion
is pow decply fatcertwioed wicth the politics of olobal confrontatcfon.
Techinology has beacome, moere than ever, the key source nf power.

Furebhermore, S5D] amounts to an integrated program of techunolopicel
develoapaons in which the U.5. goverament would like to include its HNATO
allics., Thus, {or European countries, the dilemma could be berween oissing
the connection to the mest advanced sources of technolagy and applied scicnee,
and being partners in & program with a prederinent milirarzy emphasiz. The
French=-insplred Eureka program has recently brought together L8 Buropean
countriss im an abiemplt to build a different netWork of technological
conparation focused orn givilian applications. Yet, Euveka iz, for the moment,
litele more than a searies of already ewisting cooperative programs (foremost
among them being ESPRIT, paricuelarly forused oo computers), plus a oumber of
gd hoo Joint wventures hetween goveraments ond leading Turopean firms in
electronics, biotechnology, energy, and advanced mpaterfials. Pew technological
breakthroughs will come [rom BEureka, anless further integration is
accouplished, unless greater Cinmancial and scientific resources are provided
by European governments and firos. For the moment, it Is more a policlcal
standpoint than a btrue techaoslogical alternative to SDI. This is why, most
EEC countries [including Britain, West Germany, and Ltaly) are participating

at the same time In BEureka and En S8DIL, as if they wanCed ta emphasize thelr

will of political auvtonomy, w2t maintainipg a strong connection to & source of
cechnolagical discovery that, buildiag on cthe gorcent .%. advanrage, is
Iikely to sccelerate its pace over the nexi years.

Thuaz, while che techaslogleal ecevelution is Eransforeing the military

strategic options, and therefore the world's palitical aorder, rthe overacching
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milirary concern of the most powerful techmological programs, epltomized by
SHT, i tying even cloger seience, warfare, ant, olrimately, indusecisl
development, spurred by the techno-military complex {Greenberg, 19R5).

Critiecs of the inceecasing milltarlzacion of science and technology in the
U.5. hawve pinpointed the waste of material and intellaptual resodtcess that
such an orientation iwplics, and they have argued that the narrtowing of the
industrial basis to military—reiated high-technoelagy manafactering, will
cemsiderably jeopardizgs U.5.'s competitivensss in the international cconomy
(Markuscer, 1986; Botkin, Dimancescu, and Stata, 1984; Siegel aod Mackoll,
19851, Thousands of =sciencises ip allk major unlversities in the T.5. havae
stated theic appesizion to aDI apd declared their refosal co cooperate in any
such research proprms=. Ho, the debate is not over, and S00 sciil eewmaias a
specifiz proposal highly dependent upon the political ewvolation of the 0.5.,
And surrovnded with ungertainev ahout ics technolapgigal and budgerczry
fezsibilicy.

Hevertheless, 1t seems that the close arsaciation between the new
technological revolution, milirary programs, and the pew drive towards
gLrategic gupremacy, will be well established in forthooming years, regardless
of what happens to SD1 as a particular program. Tk 1s too tempting for a
grcat power, so vigorously cubattled ia fhe last decade, Lo use the swdden
rechnologlical lead it is eajoyiog {enly shared in scome arcas with Japan) to
redefine the tules of the game. This 15 what iz 'ikely to happen in the
foresecable future. World power will be decided, in a great deal io the
raveztch laborataries af the induxtrial advaocad eounttvics of the world. OF
coorse, peosle’s mobilization and conscicuzoess, public opinion, and political

coalitions, will still play & major rolae.  And many local conflicts and
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reglonal wars will still be decided by the specific pelitical squation
vnderlying them-. Tet, the major strategie egquilibriom will be sore and nore
depeadent on the mastering of Informacion techmnolegy, itsell deteremined by the
capacity of a society oo generate scientific research, and to apply 1t Eo
industrial and commercial ioasvatien, ultimately leading to a pool of
technolagical diseoveries availablie for military uses. We enter a peried of
Eransition, in which wo will ses khe emevesnce of seaw battles to control the
tecrhnological revelntion for the sake of power, while still fighting the last
coambats ta reach a new global equilibriom under the new terms imposed by Che
inforoat fon~driven techmologicsl era. This is a particularly challenging and
dangerous cime, because in such a process elternative models far rhe use of
new technolegies ¢ould esrill be put forward, but, at the same time, the fear
ef a2 qualitative rupture of the globsl eguilibrium between the superpowars
could trigmer teactions that would unleash the devils of the old, industrial,

noclear world before we teach 2 spocially tesponsible informatienal age.
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7. Concluding Comments

The current technolagical revolutisn represencs ome of the most
far=ceaching phenomena in the history of humankind. Like all preceding
technologiceal transformations, it takes place within a parcicular
socio=economnic framework that shapes its content while being itself deeply
affected by the chartacteristies of the technology. It is ircrelevent to ask
which comes Eirsk. There i5 a siaogle, indivisible strockure of socio—econooic
cransformation and technological change, both dimensions beipg politically
detarmined.

The effects of new technologies, hased dpon inforsation processing. ace
pervasive acrass the enfice social scructdarc. This {s why any rescarch simed
&* assessing the technological Impact for the sake of elaborzting appropriate
social and #conomic policies to deal with it hAas to sxawineg & beoad ranmge of
greas bthabt interact in theit specific relationship to technolngy. For
instance, given Lhe importance of defense policies 1 the indastrial
development of new technologies, we must understand military perspectives as
they relate to high techhnology production. But such milikary parspectives, do
turn, are belng profoundly wodifled by che dmpact of new techoological
possibilities in strategic thinking- In anocther example, the pace and lewel
of expansion of consumer electronics wWill lavgely depend on the evolution of
actwal patterns In everyday life, whieh forces any serious investigation on
technologicel change to go bBewond the sphere of production and managemane to
enter into the more complex process of understanding the emergence of new
sogial relations. In sum, Che use of an excessively nacrow scope I

Investizating the social and economlc impacts of new technologies seems to be
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gquaztionabla, given the complaxicy of the syscem of interagtions we have o
conf ront in this particular field of cesearch.

Forchermore, this technological revolution is universal, and it takes
place in a world that has become fully interdependent at che arenpmic,
cultural, aod political levels. Thus, we also need to examine the
relatiooship bebtween different countries, governments, and cultures, in the
process of technological change. More speciflicaly, analysls of the Impacts of
new cechnologles will have to be specific to each soclety, and will need o
account For the lnfluence of that society’™s place in an inkerdependent world
as a4 wajor factor in explaining the particular effects of a given technology-

In thiz zense, the resgarch presented here proposes a style of inguircy
rather than cencludes with definire fiodings. We are calling for a
comprehensive, socially differenclaged approach to the study of the
relationship between new technalsgies, econcmy, and society. The preliminacy
resnlts discussed in this teport indicate the major gquestions to which

systematlic, comparative, empirical research will have to answer.
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