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Vernon, R. (1974). Hwﬁ HMSJMNMMMM %Mwn}wmmwﬂmwaoﬁ George Allen & Unwin. W\ It has been taken as an article of faith for some time that we live in a global
analysis nimsa §W§N mxmnmwv Beyond globalism: Remaking American foreign economiz poli- m economy. Frequent pronouncements by academics, journalists, and policy an-
<ﬂaosu7~W?mWonM8.m w.nmmm, ' W alysts alike continue to assert publicly the “fact” of globalization with numb-
P ) m ing frequency. Bound up in such pronouncements are the ideas that globaliza-
. tion both is a reality and, as a process, constitutes an inevitable and inexorable
W development. Accepting this “global vision,” governments throughout the in-
wm dustrialized (and industrializing) world have taken steps to get their respective

houses “in order” by bringing their economic and social policies “in line” with
those of the world’s dominant economic forces. In the face of threats, implicit
or explicit, from the owners of potentially mobile capital that they will rede-
ploy their investments elsewhere, nation-states and subnational governments
have increasingly been induced to ensure that their corporate tax rates are not
too high, their social programs too rich, their economic policies too restrictive,
[ or their environmental legislation too punitive.

‘ At the center of this increasingly pervasive line of argumentation is the
. Presumption that capital is indeed highly mobile, although the validity of such
: claims is rarely investigated. They are most often inspired by observations em-
anating from the world of global finance, and extrapolated, without a second
thought, to cover all forms of capital. While it is beyond the scope of this
chapter to examine critically the recent discourse on global finance, it is worth

noting briefly two important points here. First, the appropriateness of trans-

posing a financial metaphor to the analysis of other forms of capital should,

upon a few moments’ reflection, strike one as a problematic venture. Second,
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when one scrutinizes this conception by examining more carefully the empiri-
cal realities of contemporary financial markets, one finds that even many of
these “received truths” are not fully borne out (see Clark & O’Connor, Ormv-
ter 4, this volume; Gertler, in press-a; Helleiner, 1996; and Leyshon & Thrift,
; for further discussion of this theme). -
wamw\mﬂwﬂma in this chapter is to subject to ol&n&.mngmb< the EQEEBW
wisdom within economic geography (and the other social sciences) oozmwgp:m
globalization and the mobility of capital, by focusing on the case of “fixed
capital in the form of advanced industrial machinery. In n.rm subsequent sec-
tions of this chapter, I briefly review the commonly held views on Q.Ho %Ennﬁm
of globalization and capital mobility. This is wo:o.s\nm by an examination o
the recent literature on the production and adoption Om. advanced manufac-
turing technologies which, among other things, _.mwmom serious aocvﬂ mvoﬂ.: Em
basic premises underlying the globalization @S.Bm. Ina m:vmna:&wn section,
summarize the key findings of my own empirical research, conducted since
1991, on the development, production, and use of m%mboom manufacturing
technologies. This research, based on case studies of Canadian firms, mm.énr
as German firms active in Canada, the United States, and elsewhere, indi-
cates that there are indeed significant and enduring ovmmm.&mm to .nrn free and
unproblematic flow of industrial capital between countries, mam._u;o. the many
‘advances in telecommunications and transportation Hooruo.wom_.om in mg.n sec-
ond half of the 20th century: The chapter concludes by ooum&nnﬁm the impli-
cations of this work for our theoretical and empirical understanding of mﬂv-
alization and contemporary capitalist dynamics, as SQ.H as, for current policy
debates. In doing so, I also consider some critical :dwrnmﬁo:.m for those who
subscribe to the common alternative to the globalization thesis—namely, the
Jocalization thesis.

FIVE TOUCHSTONES OF GLOBALIZATION

Since the efflorescence of international political economy and n.m&nw_ eco-
nomic geography beginning in the 1970s (Bluestone & Harrison, 1982;
Massey, 1978; Frobel, Heinrichs, & Kreye, 1980; Massey & gommmbu. 1982),
the narrative on globalization has typically been based on five &om.&% interre-
lated assertions. Most basic to this thesis is the argument that nm?w& w.ﬁm be-
come significantly more mobile than in previous times. The motivation for
* this mobility is as old as capitalism itself—namely, the search for Q%.wsmmm
profits, achieved through either the pursuit of higher rates of return on invest-
ment available elsewhere, or the spatial expansion of markets (Harvey, 1982).
This has produced a greatly expanded spatial range for financial and fixed
capital, both within and between individual countries. o
Second, innovations in the organizational form of the capitalist firm
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have facilitated?this process of interregionalization and internationalization
(Chandler, 1962; Dicken, 1992a; Storper & Walker, 1989). The multiregional
firm arose with the innovation of the M-form (multidivisional) organization,
whose multilocational structure was based either on a functional specializa-
tion (producing a spatial division of labor) or the creation of geographically
organized divisions for the pursuit of spatially distinct markets. This same or-
ganizational form came to be replicated at an international scale, producing
an international division of labor.

Third, this geographical expansion of capital has been enabled and facil-
itated by the development of space-transcending technologies of transporta-
tion and communication. These have served not only to extend the spatial
reach of capital, but also to speed up the rate of circulation, Hence, the
process of realization of surplus value, achieved through the transformation
of capital from its financial (circulating) to its fixed (constant) form and back
again, has been dramatically speeded up, particularly in the last quarter of the
20th century (Harvey, 1989). This has produced, according to Harvey, a
process of time—space compression or, to put it another way, the annihilation
of space through time.

Fourth, the expanding internationalization of production systems, in
which multi- and transnational corporations have constructed elaborate divi-
sions of labor, has a paradoxical character to it. On the one hand, this inter-
natienalization has been driven by the prior existence of geographical differ-
entiation (Walker, 1978), as capital seeks to exploit local differences in the
supply and price of inputs, the quality of the production environment, mar-
kets, historically grounded social relations, and politics. On the other hand,
the very process of internationalization itself acts as a leveling or homogeniz-
ing force. This spatial homogenization is achieved in a number of ways. How-
ever, most relevant to the discussion in this chapter is the interregional and in-

ternational transfer of production technologies. The principal vector in this
diffusion process is the multilocational firm, which is seen as bringing its pro-
duction methods (both “hard” technologies and “soft”” forms of work organi-
zation) to new locations through the establishment of branch plants. This
process ultimately serves to erode the distinctive character of regions and na-
tion-states.

Fifth, and contributing to this process of erosion, is the contention that,
with their heightened powers of mobility and expanded spatial reach, global
corporations are able to undermine the regulatory purchase of individual re-
gions and nation-states. As noted in the introduction to this chapter; a process
of locational blackmail (or “whipsaw” effect) pits one government against an-
other, as nation-states prostrate themselves before these powerful private ac-
tors for the sake of attracting much-coveted employment and investment. The
result is what has been referred to in common parlance as “the race to the
bottom,” as nation-states liberalize economic policies and scale back their so-
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cial welfare effort. Furthermore, the multinational basis of these firms’ organi-
zation allows them to shelter profits from taxation and continue to pursue so-
cially or environmentally regressive practices in more permissive ,Eam&ocosw
Hence, so the argument goes, the nation-state has become “hollowed out
and obsolete as a regulatory force (Jessop, 1993). Taking its @_mn.o are, alterna-
tively, either supranational institutions such as the European Union, the North
American Free Trade Agreement (NAFTA) and the General Agreement on
Tariffs and Trade (GATT) or subnational states (Cooke, 1993; Ogmﬁ ﬂw.omv.
Having now reviewed the fundamentals of the m_ovmmNmﬂos m«nma.v I
wish to argue that it contains at least two key flaws. First, its nrwnmhnoijcos
of the ease with which production technologies diffuse from one «onmﬁos (or
country) to another is simplistic in the extreme. Second, the assertion that the
nation-state is no longer functional as a regulatory influence in the economy
is, at best, premature and, at worst, ill founded. In the remaindex om%:m chap-
ter, I aim to demonstrate that fixed capital (particularly the more advanced
forms of industrial machinery and production systemns) is, in fact, much more
strongly rooted in place, and considerably less :voHAmEa:. than .rmm been im-
plied in the literature on globalization. However, in Emw.:wm this case, I rely
less on arguments of spatial fixity in the weak sense (that is, stemming from
the simple physical immutability and immobility of fixed capital, see Richard-
son, 1973), and more on the nature of the social context mcﬁosn.&bm. the de-
velopment, production, and use of such technologies. mﬁmﬁaaoam in argu-
ing the case that machinery production and use are firmly rooted in place,
do not wish to privilege strictly local institutions, culture, and regulatory forces
to the exclusion of other scales of influence. Hence, I will also argue that,
while such local and regional forces do indeed have a role to play, they assert
their influence within an institutional and regulatory space that is still defined
and circumseribed largely by the nation-state.

In the following section, I review the recent literature on the production
and use of advanced manufacturing technologies, laying the theoretical foun-
dations for the arguments just advanced. In the section following this, I pro-
vide some empirical substantiation of these claims, by reviewing the findings
of my own recent study of the problems and difficulties arising in the long-
distance transfer of advanced process technologies.

MACHINE PRODUCTION AND USE: THE SPATIAL
CONSTRUCTION OF CAPITAL

The relationship between machine users and producers has been the subject
of theoretical and empirical work, first by economic historians (Rosenberg,
1976, 1982a, 1982b), and more recently by students of industrial organization
and technological change (Lundvall, 1985, 1988; Porter, 1990). This literature
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has suggested thatzcloseness” between the users and producers of advanced
machinery is important for a variety of reasons, laid out briefly as follows.!

The argument begins with the general insight that capital goods differ in
important ways from the other kinds of inputs purchased by manufacturers.
Their function, when combined with labor, is of obvious central importance
to the success of a manufacturer’s operations. Furthermore, they tend to be
long-lived (by definition), and hence the firm will have to rely on such assets
for a long period of time. Add to this the consideration that frequently—par-
ticularly when the firm is purchasing recently developed, leading-edge tech-
nology—a large degree of uncertainty surrounds the future use qualities of
these capital goods. Because of these properties, the wise firm will prefer not
to purchase advanced capital goods through a simple, discrete, “off-the-shelf”
market transaction, but will be more inclined toward engaging in a transac-
tion in which there is extensive interaction and communication with the pro-
ducer of the machinery—what Lundvall (1988) refers to as an organized market
transaction.

This mode of purchase is said to offer a number of benefits to prospec-
tive machinery users and producers alike, so that complex production equip-
ment is not only more likely to be adopted successfully when there is close and
frequent interaction between producer and user, but is also likely to be produced
more successfully as well. This interactive mode of technology acquisition al-
lows users to gather as much information as possible about the properties of
the machinery under consideration, and to gauge the reliability and trustwor-
thiness of the producer. Furthermore, it may allow the user to make its tech-
nological needs more readily and clearly known to the producer, creating the
conditions under which the effective customization of the product to the
user’s particular application is more likely. To allow customization to occur,
however, users must reveal to an outside firm certain proprietary details con-
cerning their products or production processes, and they may be unwilling to
do so unless they have been able to build up a sufficient level of trust with ma-
chine producers, resulting from a process of close interaction over an extend-
ed period of time.

At the same time, this kind of interaction is also important and beneficial
for machinery producers. Research on capital goods innovation has demon-
strated that prospective users—particularly demanding and technologically
sophisticated customers—represent a vital source of creative stimulus for pro-
ducers, who are more likely to develop important innovations when com-
pelled to meet their customers’ needs (Lotz, 1990; Teubal, Yinnon, & Zuscov-
itch, 1991; von Hippel, 1988). These innovations not only help producers
themselves compete more successfully, but also bring obvious benefits to the
users who are fortunate enough to enjoy a close relationship with producers,
characterized by this process of mutual learning,

Other benefits for users may arise in later stages of the machinery acqui-
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sition process. The interactive perspective sees Q.Hn mnaﬁmmﬂWs EOMaHan M”w
of considerable duration, consisting of three &mﬁ.EQ stages. M«\ow e bere
fits arising in the preinstallation phase of design .mE.w production Ma oo
scribed, the second phase (installation and start-up) is ES.G to Eomw 24 more
smoothly when producer and user enjoy a &.omn n&.mﬁodmﬂp mEnM Av ) e Hw >
ducer will more likely be on hand to assist I the H.bmﬁmbm.nn.ub an ek
the new machine or system, providing cmn?._ ou-m;m training Wb Mm.m mgoum
and (2) the start-up process is likely wo vm owmmmn ie., HMMHMWM%MM HM M,Mm ment
ive behavior by the user) when the mach 53 *
WMMvMMMvMMMH& to Ean%&.ﬁ user’s precise mmnowmmwﬁosm. mﬁsmwﬂxmwm W,“m
phase—of “normal” operation of the new machinery postinstallal S
also be more successful (Le., with fewer c«nwwm.oém B&. oosBMmmnsnmosw_
meeting users’ expectations concerning productivity, &cmbmww an %&M ctone!
capabilities) if a close relationship with the producer facilitates the o%ﬂnm.
ments and debugging that are bound to be won@mmm&\ as ?n Qﬁom% .
ular, full-time operation brings to light inevitable operational problem ME i
Clearly, these kinds of benefits, and the &omnbmmm vwﬂemg users a vomﬁ
ducers that is said to facilitate the Snrnowom.v\ acquisition process, mMMb awnx
likely to be important when the technology involved is nxwm_swza., c cawmom
.and rapidly developing. Presumably, when the MMMHH MM”M WMMM Mb @5830-
i jve, OF represents more mature or A :
MmMmMM%MMM MSE&%S will be less important. For cheaper, 2nz.MmSUWMMMm
or “tried-and-true” technologies, an off-the-shelf mode of purchase
mcm.wnw number of significant implications flow directly from this mmwaomnr.
First, these arguments suggest that a _m«m.n measure of the success %HMMWMW MM
manufacturers in the celebrated industrial Emn.gnﬁ o.m Europe mﬂv 1 Asia may
be attributed to the close and constructive ﬁ&mﬁonmr% ESM are a M %05 o
tain with nearby producers of Euo<wm<w machinery. m.ooOﬂ s Smimmnm om
perspective, it should come as no surprise that Emo.wEaQ produc ers in these
same regions have become EWEM wzoﬂwmmmb ooﬂhvm.wmmmn “ Mﬂwﬁwﬂwm&n s
i nt years. Third, and perhaps most si y for esent
MMM«MMMW EMEER implies (although it does not make this @oﬁm nx%“ﬂmw
see Gertler, 1993) that many of ﬁmpo wmoEoMpmm MHMH%M& Mﬁwwﬂww:mmw rers 1
re industrial regions of the United otates, > OF
%MSMHMM: attempt to wd@mwaoa new, ﬁnnw.goyomwomb«\ m%mbam@ ?SMMM Mmmn_
nologies stem from the fact that the most important sources o.aﬁsm\ fon and
production of these technologies are themselves now a consis moMm e distance
from would-be users in these countries—notably in ..uozbauﬁm Unuﬁu nown& -
many, and Italy? As a result, users in North America ﬁdmmﬁ e .@n_mﬁ.ozmrwv
have growing difficulties in developing and EpEQEEm a “close” re wuox b
with advanced machine producers. Forced Emmawm to acquire nﬂa% ox teow
nologies using 2 mode of acquisition more akin to an off-the-she
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tion, such users ate much more likely to encounter the kinds of problems doc-
umented by previous case studies.?

- Despite the compelling nature of these arguments, certain countervailing
forces might conceivably intervene to reduce or qualify the attenuating influ-
ence of simple physical distance between user and producer. Three, in partic-
ular, might be considered. First, it is possible that, despite a preference for di-
rect, face-to-face interaction, users and producers might be able to
communicate quite adequately for many purposes by using modern and in-
creasingly effective telecommunications media (especially the fax machine
and telephone). For those functions that cannot be provided over the wire,
rapid air transportation of technical personnel (or key parts) might serve as a
reasonable compromise when users are far away from their advanced machin-
ery producers. In addition, it should be recognized that many European and
Asian producers contract with distributors, sales representatives, and mainte-
nance firms in North America to perform on-site service functions en their
behalf. Such intermediaries might be able to compensate for the long dis-
tances intervening between North American users and overseas producers.

Second, as noted in the previous section, large, multilocational (including
multinational) firms have often been portrayed as highly effective, distance-
transcending agents of (intrafirm) technology transfer.* According to this view;
production regions that might be viewed as peripheral (with respect to the lo-
cation of leading machinery producers) may nevertheless be characterized by
the presence of advanced machinery that is being used effectively by the local
branch plant operations of such large, multisite firms. The close organization-
al ties between such branch plants and their foreign head offices (or sister
plants elsewhere) may allow the branch operations to benefit from the consid-
erable expertise and experience that exist within the larger firm. If the parent
firm has developed its own advanced process technologies, at its head office or
other production or research sites, these are likely to be transferred quite ef-
fectively to branch plant users at distant sites. According to this argument,
then, what matters more than simple physical distance is what one might call
organizational distance,®

Third, one might consider another interpretation of the difficulties en-

countered by the users of advanced machinery in “peripheral” locations, one
that has more to.do with differences in cultures, institutions, and the legacy of
past industrial practices than with the problems caused by the intervening dis-
tance between users and producers. For example, at the most basic level,
Lundvall (1988) argues the importance of a common culture and language
shared by users and producers, to facilitate the transmission of highly encod-
ed information concerning users’ needs and the capabilities and proper oper-
ation of complex and rapidly changing process technologies (see also Storper,
1992). Others point to differences in training cultures and attitudes toward
technology as the crucial issues (Gordon, 1989; Stowsky, 1987), implicating
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the distinct set of practices and attitudes peculiar W Anglo-American firms as
i i ems.
true source of technology gv_naobﬁm.aos probl B .
the According to this latter view, the %ﬁomp%wdoﬂn.wdu w:wmww oﬂw MWWMMMMM
thing embodied entirely Wi .
firm regards technology as some . b P i
i ion of machinery and production system:
D comit h more typical of European and Japan-
stands in sharp contrast to the approach m : Sy
the necessity of social mf
ufacturers, who not only appreciate : !
MMW Mw.wmmé machine production and use, but also regard the Mwn%nw_ﬂmﬂnmmw n,nws
iliti i being produced through the mter
bilities of a production process as : :
ngoo: Bwnrmam and skilled workers who have built up 2 swmm.:% owawMMM”;
edge and problem-solving abilities through many years of training an
i doing. . . ]
e gﬁrm owswnnsnmnm of this difference is that Anglo-American users A.um Mmo
vanced machinery, who espouse what Block (1990, p. Hmmv .«nmnmwm to HW i
macroeconomniic context as an “intravenous” model ow op@mﬁﬁ EMmMWMM _,owwwm
i full capabilities of such te
ally expect to be able to extract the ull cay of suc gl
“ﬁw@ﬂ@ installing them correctly and ?MvEm the mgmnr?o Ww MMMMMM o
i i arts, and in response to
their European and Asian counterparts, o
i i ions i ir labor market, they tend systematically to
tutions shaping relations 1 %mﬁ. : o e o eelaions
the importance of training and to mainta
.wm«nww%yuww swo%%w (instead making extensive use of external EUM«UBWW_AMGV. M»
i d machine designed and built, for ex-
further consequence is that an advance . dand bull, o
i i1l be considerably more difficult to imp
D ot Arn e i lant because the
i i lant than in a German user p
fully in 2 North American user p . B e .
> of i i i uliar to Germany (high skill le
“culture” of industrial practices pec . S e ke
ili the employment relation, cOOperativ .
tory workers, stability of / lat P ¢ e
i hasis on training) has been mcorp «
ing on the shopfloor, strong emp b b e e, physi
ion of the German-made machine. According i 54
HM memsﬂn is really just a proxy for cultural distange, where n&Ewn wowomm mﬂ ww.
set of dominant workplace practices shaped in large part g.\ Homamwnwm ﬁMV o
tions of employment relations and the nature of the A.vﬁ_o.ro and privat .
dustrial training system. Furthermore, as we shall o_.EE.o ina H.w_“na section Mo
this chapter, this approach would seem to m.unl.dn .nongbm :Mvohw“ommmn
nation-states and the economic and social institutions created by the

Gertler, 1992).7

PRODUCTION AND CONSUMPTION
e OF ADVANCED MACHINERY

i earch project whose
st several years, I have been pursuing 2 res roje :
MM\MMmWQnMM:nbmn the blithe notions associated <<.:b the m_ov&ﬁwc.ob Wmﬂwﬂ
wvo:ﬂmnun easy transferability of process technologies and work practices Ito
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one country to another. My analysis also highlights the continuing influence
of national-level regulation on intrafirm changes and interfirm relations (see
Gertler; 1993, 1995a, 1995b, 1996, in press-b). This study began by focusing
on a simple question: why have manufacturing firms in Ontario (as well as in
other mature industrial regions such as the U.S. Midwest and the British Mid-
Jands) apparently had such a dismal experience when they have tried to imple-
ment various forms of advanced manufacturing technologies (AMTs)? The
technologies in question include the range of different types of computerized,
programmable automation for fabrication, testing, and handling. They also
include various information technologies to link up different functions within
single plants and between buyers and suppliers. Hence, the object of study
here has been the very technologies said to be at the heart of the transition to
the “new” competition, the “new social economy,” or post-Fordist flexible spe-
cialization.

As noted earlier, the leading world sites for the development and produc-
tion of these technologies are to be found in Germany, Japan, Italy, and other
European and Asian countries. According to the globalization thesis, the
process of international diffusion of such technologies from these sites should
be straightforward and unproblematic, enabled as it is by the use of telecom-
munications technologies, and propelled by the spread of multinational enter-
prise throughout the adopting regions and nations. However, the experiences
documented amongst technology users in four Ontario industries indicate
strongly that this has not been the case.? In total, over 400 technology imple-
mentation experiences were documented through the use of a postal survey.
Follow-up interviews were conducted with 30 user firms in the original sam-
ple, which was constructed to include user firms of all sizes, and both Canadi-
an and foreign-owned plants (see Gertler; 1995a, for details on sampling). In
subsequent phases of the study, some 15 interviews were conducted with ma-
chinery producers in one of the major supplier countries (Germany). In addi-
tion, a further 22 interviews were conducted with Canadian-based producers
as well as sales representatives or distributors for foreign-manufactured ad-

vanced machinery and systems,

A brief overview of my findings will bear out the argument I have just
made. First, distance from the producer of AMTs does seem to matter to
AMT users (Gertler, 1995a): a healthy majority indicated that it was impor-
tant and preferable to have their major advanced machinery producers locat-
ed at least within the same country (the same region—within 75 kilometers—
was even better), and over three-quarters reported a strong preference that
their machinery producers be located in Ganada or the United States. Sec-
ond, going beyond mere preferences, the evidence suggested that Ontario
users were significantly more likely to experience difficulty in operating their
advanced production systems or machines when the sources of such technolo-
gies were farther away—particularly in Europe or Asia. Third, domestically
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owned user plants, especially small or medium-sized and independently
owned operations, appeared to be most profoundly affected by such interven-
ing distances. This resulted in part from their relative inability to marshall in-
house resources (such as skilled technical personnel) to help them overcome
the negative consequences of spatial separation from suppliers.
For larger user plants, and those belonging to multilocational (including
multinational) organizations, the effects of relative isolation from advanced
machinery producers, while less extreme were, nevertheless, still quite significant.
This was so despite the fact that larger plants were more likely to receive more
attentive and higher guality service from distant machinery producers than
were smaller users (because the former made larger purchases at any one
time, were more likely to make further purchases in the future, and were re-
garded by the producers as prestigious or “showcase” customers). Larger users
were also better able to afford the cost of achieving more nxﬁnn%,\o face-to-
face interaction with their (frequently distant) machinery producers before in-
stallation—that is, during the design and development phase. Smaller user
firms often found this practice to be pro ibitively expensive and tried to make
do with less effective, non-face-to-face forms of contact. Larger users were
also better able to pay for postinstallation service visits directly from the machin-
_ery producer (both planned and unplanned) once the warranty period bad
passed. Furthermore, they were considerably more likely to receive personal
site visits from producers (from any location) during both the installation and
operation phases of technology acquisition. It is also true that user plants be-
longing to multilocational organizations were considerably more likely to en-
joy some of the benefits of a “close” relationship with a distant producer of
their advanced machinery, either because another branch of the same firm
had forged a close, collaborative link with the producer, or because another
branch of the same firm actually produced the equipment in question. How-
ever, despite all these advantages, these larger plants still experienced signifi-
cant problems in implementation.

The reasons why physical distance between users and producers seemed
to matter, as far as the users were concerned, ranged from simple, straightfor-
ward issues to much more fundamental problems. In the former category
were such considerations as time-zone differences and the difficulties associat-
ed with moving personnel, machinery, and parts across international borders.
Physical separation also usually meant some degree of cultural difference be-
tween user and producer, beginning with attributes such as language. Howev-
er, even when both user and producer shared the same language, it was ap-
parent that the inherent difficulty of communicating complex technical
information and concepts without direct, face-to-face interaction remained a
source of continuing problems in the technology implementation process, de-
spite the extensive use of telephone, fax, and modem.

SRR
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. Users m.mmcwu&\ attributed more fundamental implementation problem:
to B.UEHE.&: differences between them and their foreign machinery Mp :@M
but it became clear upon further investigation that these problems mwo:ﬂm :EH
mately be understood in a different way. While it is indeed tempting to con-
o_z.n_m m,cB these findings that /ocal culture, institutions, and wnoommmmmmow re; 5‘
lation might exert the most important determining force in the _,&wmoswm_m
vngmob.% users and producers, there is good reason to be as skeptical om.
such claims as one should be of the globalization thesis. A further &w i
of my findings bears out this argument. e
. Users of advanced technologies produced in n
tries mnnemg&\ complained of Emmmlm%&gz or :Fmommw\w M% MWMMM% "
ery mzﬁvro.av who seemed (to users) to be unwilling to take their specific Soﬁu
nical requirements seriously,. When operational difficulties arose (as the
frequently did, even for large, sophisticated users) these foreign @qoa:nﬁ.m
were seen as being quick to blame the “inferior” technical skills of user-plant
managers and mﬁowmog‘ workers, since European users of similar Snswoyo-
gies had, according to the producers, experienced few difficulties. Underlyi
what was recognized as a “cultural” trait was really a set of &m.nmo:onm Sﬁbm
proaches to technology, training practices, and degrees of empowerment MW
shopfloor employees in the workplace. These differences were themselves re-
MHM&MMMM MHQ aowwmoﬁomm by divergences in the regulatory frameworks Ewﬁ
ctured the social an i ithi i i
siructured the socia 2 %wMMEOBS context within which machinery produc-
Nabnﬁ to take one common example, the set of industrial norms and
practices prevalent in Germany stood in stark contrast to those prevailing i
most North American workplaces. In particular, North American Em:mmnam
Meoﬂwonm were generally less extensively educated, received less training on th
job, had less say in decisions affecting both the day-to-day plant o MEM .
and :.Em@. term, more strategic decisions of the firm (including ﬂnwrzowoum
adoption mno._%osmy and experienced less employment stability and Bogomw
terfirm mobility than did their German counterparts. Hence, when these
same North American workers were asked to implement a new vwnoommw tech-
nology mna\.m_ovnm for application in a very different setting (involving highl
educated, intensively trained, and relatively empowered workers, mms.om. i
Mwsm, stable associations with the same employer), problems of wzv _m%ovh%m.
ton were bound to arise (for further elaboration, see Gertler, Somﬂv In &M
sense, then, the physical distance separating the northern m:movomb .aomco :
MMH\M Mro North American user is also a proxy for distance in terms omwmrm N&MM
. , .
ks &NMMMM WMNSQMMWWMM M“MMW.S& that vary across nation-states and, to some extent,
. w.ﬂzm situation turns out to be a problem not just for the users in Ontario
ut for at least some of the producers abroad as well (Gertler, 1996). A mcvwo.“
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quent phase of the study involving interviews with German producers of
AMTs supplying customers in the Ontario sample of users revealed that, at
least initially, these German engineering firms were just as oblivious to the ex-
istence and source of this problem as were their customers. In particular, they
failed to appreciate the extent to which the nationally shaped workplace regu-
lations, norms, and practices prevailing in the plants of their German users
{and indeed their own plants) had come to be reflected in the very design and
operation of their advanced machinery and machine tools.
When their initial forays into the North American market led them to re-
alize that U.S. and Canadian workers and workplaces were “different” from
their own, the German machinery producers were still likely to see the sources
of such differences as a matter of “culture” or “mentality.” While it is possible
that such differences did arise originally from cultural traits, it is clear that
such differences are enshrined and reproduced by the nationak regulatory
frameworks prevailing in each country Confirmation of this mw,m.:BnE is
found in the fact that the machinery-producing firms selected as cases for the
study were located in several different regions of Germany, including
Baden—Wiirttemberg, North Rhine-Westphalia, Hesse, and Lower Saxony,
with similar difficulties in user—producer relations and implementation experi-
ences arising with firms in each of these regions. Furthermore, interviews with
" the producers revealed that, while they frequently sold their machinery to cus-
tomers in many different regions of Germany, the kinds of implementation
difficulties that did arise within their domestic users’ plants (generally minor in
comparison to- what was found in Ontario) had little to do with “cultural” dif-
ferences, and more to do with the logistical difficulties arising when frequent
site visits are not quite as easy to sustain.

These findings are strongly consistent with recent scholarship on the
continuing significance of national regulatory features in shaping the trajecto-
ry of contemporary change in the workplace.® Lane (1987, 1988, 1989, 1991),
a sociologist, has assembled an impressive body of empirical research on the
role played by national institutional characteristics in producing distinctive
worknlace outcomes in manufacturing and financial service enterprises.
Drawing on evidence from detailed firm-level studies in Germany, Britain,
and France during the 1980s, she has produced important insights into the
particular aspects of industrial organization and national regulation that facil-
itate or frustrate the implementation of new manufacturing practices, such as
policies to promote enhanced labor flexibility. In British plants, these efforts
were impeded by the general nature of the prevailing employment relation,
characterized by high turnover rates in the labor force, rigid job demarcations,
poor communication and little trust between workers and managers, and very
little devolution of power to shopfloor workers. The impact of these traits was

exacerbated by British management’s almost universal focus on cost control as
its principal objective (in contrast to German management’s primary interest
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in competing on'the basis of quality). The most obvious result of such differ-
ences (themselves largely produced—and reproduced—by national systems of
_wvna market and industrial relations regulation) was a consistent tendency by
British manufacturers to pursue numerical forms of labor flexibility, while Ger-
man firms were far more effective in capitalizing on the benefits of finctional
flexibility in their workforce.
More recently, Christopherson (1993) has shown how the US macroreg-
ulatory framework differs significantly from that of Germany’s (or Japan’s)
and argues that this holds significant consequences for the form of :vom?,
m.,ow,&mﬁs production systems now emerging in each of these countries. In par-
Gn_..:mn she notes how the national regulation of capital markets, industrial re-
_mmc.smu and labor markets creates a set of incentives for American firms to
m;.&omo short-term considerations over long-term ones and to create instabil-
ity in employment relations characterized by high rates of employee turnover,
leading to serious disincentives for employers to invest in employee c,mwa:mw
mc.a_nagoﬂnv in a system with highly decentralized wage determination and
reliance on external labor markets, firms compete directly (and ultimately, un-
productively) with one another over wage rates and skilled labor. Uovmv:m
some soﬁwEn differences, the Canadian and British systems of macroregula-
tion in capital markets, labor markets, and labor relations systems are (due to
their common heritage) considerably closer to the American situation than to
that of Germany or Japan.
. an.hg.wbm again to the study of advanced machinery implementation
in Ontario, it was also apparent that the conditions Ontario AMT users face
are not very conducive to the formation of collaborative relations with man-
Cmmn.Ennnm of advanced equipment for the purpose of jointly designing cus-
‘woiﬁomv advanced process technologies, suggesting that these users are be-
ing an%ﬁw&. of the full range of benefits arising from such intensive
cooperative interaction. In particular, two findings stand out (Gertler, 5“
press-b). First, it seems to be very difficult to establish and maintain mzmr a
close, collaborative relationship with technology producers that are long dis-
tances away. For all the reasons stated earlier; overseas relationships of this
sort have proven to be especially difficult to strike up and keep going, and
9.@. are less likely to lead to beneficial outcomes for either party. mmmosa
within the Ontario user plants, and in great contrast to the “who is ‘us?” ms..v
guments of Reich (1991) or Ohmae’s (1993) “borderless world,” foréign-owned
Sirms are far more likely to establish collaborative velations with AMT producers in their
home country, and far less likely to seck out local suppliers for the same tech-
Nwowomx even when such local sources exist and can be shown to be interna-
tionally competitive. Similarly, Canadian-owned firms are far more likely to
engage in collaborative relations with, and to source their customized equip-

En_ﬁ from, local AMT producers. In short, the nationality of ownership still mat-
ters!
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CONCLUSIONS: THE SPATIAL LIMITS 0 -
PRODUCTIVE CAPITAL

Three principal conclusions fiow from the research described in this chapter.
First, this work suggests that there are real and continuing limits to the effec-
tiveness with which capital, in the form of leading-edge machinery and pro-
duction systems, can move over long distances. Despite advances in the tech-
nologies of transportation and communication, long intervening distances
between machinery producers and users do apparently make it considerably
imore difficult for these two parties to achieve and sustain the kind of close re-
lationship necessary to support the effective deployment of such production
technologies. Indeed, one might argue that the increasingly complicated na-
ture of computer-controlled production technologies offsets many of the
space-transcending benefits of innovations in communication mmwm transporta-
tion systems. .

Second, notwithstanding the implementation problems arising solely
from the logistical difficulties of sustaining a user—producer relationship over
long distances when the product being “used” is highly complex in nature, the
truly fundamental difficulties arising in this relationship flow less from logisti-
cal limitations or physical realities and more from the fact that technology is so-
cially constructed. The chief failures in technology implementation stem from
the fact that users are trying to utilize these advanced machines and systems
without due regard for the social relations surrounding their use. Because the
social relations in the typical Ontario (or American, or British) workplace are
so different from those prevailing in machinery production sites such as
Baden-Wiirttemberg (or North Rhine-Westphalia), the failure by users to ac-
Kknowledge these differences in social context means that they have ignored
many considerations crucial to the successful implementation of newly ac-
quired machinery and equipment. In this sense, the continuing geographical
specificity of these social relations imposes significant Jimits on the “portabili-
ty” of advanced production technologies from one location to another.

Third, while logistical difficulties are indeed likely to increase with the
simple physical distance between user and producer, divergences in social re-
lations are more likely to arise when producer and user are in different na-
tion-states. Furthermore, these divergences (and the resulting implementa-
tion problems) are lkely to be especially pronounced when the two
nation-states have developed along distinct historical paths. Because Cana-
da’s predominantly Anglo-American systems of industrial finance, labor
market institutions, and labor relations (with their emphasis on decentralized
individualism and short-term time horizons) are so different from the Ger-
man system (corporatist, consensus-based, with long time horizons and sta-
ble employment relations), major problems are bound to arise when users in

Ontario {or, for that matter, British Columbia) implement German-built ma-
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chinery; By théssame token, one should expect far fewer (and less funda-
Emds,c problems when the two nation-states involved share 2 common (in
this case, Anglo-American) heritage and regulatory system, despite long in-
tervening distances. !

At least for the economic relations studied in this chapter, the principal
mo&.o o*.. regulation remains the nation-state, as it is at this level mvmﬁ the major
institutions shaping workplace practices (including technology use) persist.
MﬁEn I n_m. not wish to deny the importance of subnational institutions and

nz:E.m,w in shaping the social character of production systems, it seems that
the continuing role of nation-state institutions has been very much under-
w_wx& within the recent literature on innovation networks, industrial districts
flexible specialization, and related issues. On the other hand, the relatively 3“
cent literature on national systems of innovation (Nelson, 1993) makes the
case that the policies of national governments have been (and continue to be)
critical in shaping the possibilities for generating new products, processes, and
modes of workplace organization, while precluding others. , v

It seems clear from this discussion that one of the pressing concerns for
economic geography, as well as for the related disciplines of political science
economic sociology; and industrial economics, will be to sort out more &aSEH
m.nnmE\ the relationship between different spatial scales of regulation—in par-
,.unc._mb the relative importance of subnational, nation-state, and international
Emnamo.b& forces in regulating economic processes, What is also clear is that
o.waswno:m based on only a single scale of analysis (whether it be local, na-
MOM&v or global) will likely prove inadequate. There is thus much work mmE to

e done.
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NOTES

] 1. The discussion here draws particularly from Lundvall’s (1985, 1988) work.
since he provides the most systematic treatment of these issues. For a nwo:w thorou, m
mmSmsu of this work, see Gertler {1993). Throughout the balance of this chapter, %ﬁ
term “user” refers to a firm that has acquired and implemented some form om ad-
vanced manufacturing technology in its production process. The term “producer” de-
notes the manufacturer of advanced equipment, machinery, or integrated systems,
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9. While the United States has been an important source of advanced manufac-
turing machinery since the middle of the 19th century, the industry there entered a pe-
riod of long-term decline starting in the postwar period of the 20th century (Graham,
1993). By 1987, the US. industry produced roughly one-third of all machinery
shipped by OECD producers, while Japan, Germany, and Italy constituted over one-
half between them. In terms of OECD machinery exports, the US. industry’s share
declined steadily through most of the 1970s and 1980s, so that by 1987 it was respon-
sible for less than 15% of total exports by OECD countries. Meanwhile, Germany’s
share held fairly steady at around 23-25%, and Japan’s share rose consistently from
under 5% (in 1975) to about 12% (Science Council of Canada, 1992).

3. For an early recognition of the off-the-shelf marnmer in which most indepen-
dent Canadian firms are forced to acquire their production technology, as well as some
of the inadequacies of this mode of technology acquisition, see Britton and Gilmour
(1978, Chap. 6). L

4. See the excellent review of this literature provided in Dicken ngﬁ Chap. 12).

5. Lundvall (1988) offers similar speculations about the possible importance of
spatial-organizational structure, but provides no concrete evidence to support or refute
his observations.

6. Block (1990) resorts to such terminology to reflect the idea that, in the prevail-
ing Anglo-American approach, the primary determinant of changes in industrial out-
put is simply the solume of capital and the flow of investment. Such a view ignores the
-crucial impact of the social relations within which production itself occurs. Block’s objec-
tive is thus to show how such relations exert considerable influence over the volume
and quality of output, productivity, and success with utilizing advanced workplace
technologies.

7. Storper (1992) provides a useful discussion of the importance of shared cul-
ture within territorial production complexes characterized by what he calls product-
based technological learning, He also discusses the concept of user—producer interac-
tion in more general terms, noting its relevance not only to users and producers of
capital goods, but also to users and producers of components, materials, information,
and final products. However, Storper’s conception of “culture” depends far less on
state regulatory frameworks than does the approach espoused here, emphasizing in-
stead the traditions, norms, and practices developing from close interaction between
spatially clustered economic agents over an extended period of time. For a critical as-
sessment of the treatment of culture in the “new industrial geography,” sce Gertler
(1995b).

8. The sectors are transportation equipment (automotive/ aerospace), electrical
and electronic products, fabricated metal products, and plastic and rubber products.

9. The classic sources are Maurice, Sellier, and Silvestre (1986); Sorge and Warn-
er (1986); and Streeck (1991). For a recent critical review and synthesis of this litera-
ture, see Smith and Meiksins (1995).

10. This observation goes some way toward explaining Canadian manufacturers’
traditional and long-standing reliance on, first, British and, then, American production
technologies (Innis, 1933). It also suggests that the decline of the UK. and U.S. ma-
chinery industries was as much a problem for the Canadian economy as it was for
those two countries.
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