INNOVATION ASCOLLECTIVE ACTION:

PRODUCTS, TECHNOLOGIES AND TERRITORIES'

Technological Innovation:

Framing the Question asthat of Collective Action

Learning and interaction are now widely accepted as central elementsin the process of
technologica innovation: learning as that which alows agentsto create dynamic advantages so thet
the force of imitation is outrun by the pace of innovation; interaction as the characteristic of complex
systems, whether internd to firms o production units or between them and the environment, which
articulates the economic phenomena of speciaization and coordination. This line of reasoning, now
well established in the literature on innovation in evolutionary economics, largely rgectsthe
traditional notion of “indwed" innovation and focuses attention, whether implicitly or explicitly, on the
supply-sde of economic lifein generd, and in particular on the inditutions which ddiver up

resources crucid to learning and interaction.? Andysisis then concerned to decipher the mysteries

! Thisisan abridged version of chapter 5 of Michael Storper (1997), The Regional World:
Territorial Development in a Global Economy, New Y ork and London: The Guilford Press. An
earlier verson was published in Industrial and Cor porate Change, (1996) v.5, 3: 761-790.
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of innovative collective action: the forcesthat bind individuds into interactions that dlow or simulate
them to create economicdly - vigble innovations.

Y et the "supply architecture'® for innovationsis not likely to be the whole story. The extreme
diversity of outputs of modern economies implies that different kinds of products will “demand’
different kinds of innovation systems. Each economy requires a specific type of innovation system
to simulate the innovative behavior which is congstent with its actud or rediticaly desrable trade
speciaizations and output compositions. Products (or product- based subsectors, the equivaent of
5-digit SIC sectors) -- not establishments, firms, filieres, branches of production, or territoria
production complexes -- are the basic units around which innovative action can be supplied.
Undergtanding and promoting innovation, it follows, requires that we understand both the demand
and the supply sides.

A system of innovetion refersto the interaction of demands, atached to products, and
supplies, attached to these organizationd structures of the economy, as dua sequentia processes
"out of equilibrium™ and involving reciproca sdection.® In place of such concepts as the "old"
system of mass production or Fordism and a putative singular "new" system of innovation (whether
it be"Toyotism," "networks," "flexibility," "coordinated capitalism,” &tc), it is more gppropriate to
reason in terms of a diversity of possible (coherent, effective) innovative sysems.

The demand architecture for systlems of innovation defines a collective action problem for
innovators, associated with each particular kind of product. By “collective action problem” is
meant the rules and conventionswhich coordinate actors -- give them a common and coherent
action context -- so that they can innovate in aparticular kind of product area of the economy.

Thefirg task in thisandysisis therefore to build up an andytical picture of products as



domains of collective and reflexive action. On the basis of this picure, we will draw out in greeter
detall the three main aspects of their collective action redms, those which comprise the holy trinity of
regiond development theory today, technologies, organizations, and territories. By going about the
problem this way, we will be able to see how these multiple aspects of the productive economy are

tied together, and how the tiesthat bind them into coherent wholes are largely conventiond.

Products, Uncertainty, and Action

We may identify four basic types of products, each associated with fundamentaly different
forms of markets and technology and hence defining different requirements for the coordination of
actorsin their development and production. These areided types, in the sense that they represent
basic product characteristics which can be decomposed no further, something like building blocks
for the more complex outputs of the economy.

Two principa dimensions of the product can be identified: whether it is standardized or

specidized, on the one hand, and whether it is generic or dedicated on the other. The first

opposition refers to whether the supply of critica inputs to the producer, such as the technology,
information, and skills necessary to carry out production comes from acommunity of specididts, in
which case such inputs are rare or costly and time-consuming to reproduce; or whether their supply
iseasy, and rdatively cheap, to expand. It dso refersto qualities of the product which are defined
by the product’s user. The second oppositionisinterms of the structure of demand, specificaly the
degree of anonymity and uniformity of the client: generic products correspond to undifferentiated

markets, while dedicaed products are made for clients whose demands have precision and



persondity, i.e. to whom the particular efforts of the producer must be targeted.  The comptitive
processin capitaism is strongly marked by the identification of products according to this double
opposition. For the producer, thisis experienced as atype of market structure; for the user of the
product, the way ghe approaches the satisfaction of wants.

A standardized product is made with a known, widely-diffused production technology in
which qudlity is so widdy attainable that competition comesto be inevitably centered on price. The
specidized product, on the other hand, is made with technology and know-how which are restricted
to acommunity of specidigts. The qudity of the product is dways an important ingredient in the
competitive strategy of these firms, where in the extreme case price becomes a secondary element
in competition.

The generic product can be sold directly on the market, because its qudities are so well
known (either through standardization of the product's qudities or through awell-developed brand
name such that the product's qualities are conveyed in the name); the generic quality of the product,
in other words, alowsit to be sold via impersond market mechanisms, the information being
contained within the product itself (the pure case is a spot market). A generic product is thus
typicaly associated with, and indispensable to, the construction of a predictable market, in the
sense that its gpped to alarge number of potentia buyers at any given moment alows producersto
estimate fluctuations of the market and thus plantheir investments and alocation of resources (the
law of large numbers).

A dedicated product, by contrag, is oriented toward a particular demand; its specifications
or qudities are defined by the needs of a particular client or type of dlient. The limit case of

dedication is customization, where the "market" as such reduces to interpersond negotiations rather



than norma supply and demand curves. Dedication assumes lessradica formsaswell, asin
differentiation to particular groups of clients. Dedicated products facetruly uncertain markets
because the ratio of number of products to number of clients reducesthefeasibility of probability
esimations of demand; the law of large numbers no longer works.

Frank Knight (1921)8 distinguished two forms of market fluctuation: those amenableto a
probability estimate, which he caled risk on the market; and those fluctuations that cannot be
estimated and forecast, which he called true uncertainty.

Knight distinguished two forms of dedling with fluctuations: one founded on reduction of
risks by regrouping resources, the other founded onsdlection of individuas charged with reducing

uncertainty. He labdled them, respectively, consolidation and specidization. In thefirg wefind

development of products intended for amass of consumers who possessno individudity or
"persondity” for the producer; consolidation means aggregating these impersona demands together
S0 asto produce a high volume, whichinturn (viathe law of large numbers) offsets market
fluctuations. In the second dtrategy, specidists are caled in to reduce uncertainty viathe qudity of
their judgement asto the needs of clients or the qudlities of the output (whether these be aesthetic,
functiond, or scientific qualities); the specidist can do so better than the consolidator, whose
judgement would not have the same degree of accuracy. These product quaities and the strategies
that accompany them correspond rather closdly to different types of markets and production
technologies, asisseenin Figure 1.

Both uncertainty and predictability may be associated with either specidization or
consolidation (standardization), according to two additional sets of congtraints: those of the

production technology at hand and of the costs and payoffs to using such technology. Every



product and its associated production process have definite technologica contours. Making a
dashboard is different from making atransmission, making clothes haslittte whichis smilar to
meaking airplanes. Y et the organizationd (and, as we shdl see, economic) effects of production
technologies reduce fairly sraightforwardly to afew mgjor issues. The scae of productionisa
result of the possibility for consolidation or standardization. The scope variety of production hasto
doin genera with the benefits of specidization (whether in particular operations, or in particular
products), this specidization generaly associated with risesin the variety of both, whether at firm or
production system level.

Nontrivia uncertainties are resolved in congructing the market by selecting a product as
generic or dedicated, and then by employing a consolidation-standardization strategy or one based
on specidization. The problem isto resolve these uncertaintiesin a coherent way, given that there
aremany of them smultaneoudy at work. This resolution comes about, essentialy, when actors
generate conventions or rules-of-thumb, which coordinate their activities as producers and users.
Each such set of conventions describes a framework of action, different for each basic kind of
product, which we label a world of production. The theoretical notion of aworld is meant to
convey theinterlinkage of people, organizations, objects, and ideas, with a certain indivishility and
wholeness. The centrd andytica content of this notion isthat actions undertaken by various
participantsin the productive project are interdependent, and must be coordinated in order to arrive
a ussful and economicaly-viable outputs. Conventions, as rules of-thumb, condtitute veritable
guidesto “what to do,” which differ from one basic kind of product to another; hence, they are
cognitive worldsin which actorsexist.  These action frameworks are collective because individua

decisons can only generate their desired effectsif they are taken with respect to expectationswhich



are consgstent with the expectations of those whose actions will have a bearing on the redlization of
our intentions. Efficient production comes about when uncertainties are resolved via economicaly
coherent conventions, for each kind of product, some such conventions are appropriate and others
arenot.

For each kind of output described above, there is a corresponding world. Producers of
dedicated products, faced with uncertainty, may thusin some cases be able to consolidate, and in
other cases be obliged (or able) to specidize, their outputs. In the former case, uncertainty and
consolidation (i.e. production of a high variety of dedicated products, generating economies of
scade) generdly meansthat they must follow markets extremdy cdosdly, which iswhy we may cal
their sphere of action the Market World. Note that this combination of standardized yet dedicated
takes us beyond the usua simple opposition between mass production (standar dization) and variety-
based production. Examples of thisworld include, at one extreme, groups of smdl- and
medium-sized firms which produce rdatively short runs of products for highly fluctuating markets, as
in centra city garment or furniture complexesin the USA,° and a ancther, the high-volume versions
of flexible production networks centered on large firms which are found in Japanese consumer
durableindustries.®

Producers of dedicated products who either cannot or do not want to consolidate, instead use
specidization to increase the "persondlity” of their products, the interface between the know- how,
specidized skill, or qudity of judgement of producers and the particular demands to which the
product is targeted. It isther ability to use such specidization to follow asaries of changing
demands, with specidization linking the cgpabilities of producersto the ongoing evolution of buyers

desires (themsdves continuoudy redefined by what they understand to be the capabilities of the
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specidist producers), which conditutes the main offset to uncertainty. Critica here is the existence

of a community of specidigswho redesign the product, on very short time horizons, by deploying

their tacit and customary knowledge of the product’ s qudities and possible dimensons. Thisisa
highly interpersond community of knowledge developers, based on traditiona acquired skills, where
congtant communication between members of the community is necessary to carry out thiskind of
technology development. One mgor communicative process essentid to innovation isinteraction
between the producers and the users of technologies: an example of thisis the equipment maker
who adapts to the needs of fina product producersin order to accommodate the rgpidly evolving
find output. Typicaly, such communities are concentrated in particular geographica areas where
informal processes of communication are centrd to their successful operation. This sphere of
economic action based on true communities of producers and buyers may be labelled the
Interpersonal World of economic coordination. The Interpersona World applies not only to the
famous cases of certain craft-oriented European industrid  districts! but also to the most
specidized parts of the high technology industries, asin nort merchant semiconductor production in
Slicon Vdley,? the softwareindustry in the lle-de-France,*® biotechnology in San Diego,* or the
medica and scientific instruments complex in Orange County south of Los Angeles.®®

In the cases of generic products, the future is subject to arisk estimation: investment and
capecity may be planned with greater confidence than in the other cases. Once again, both
consolidation (Standardization) or specidization may be options, depending on the availability and
cogts of technology. Inthe case of consolidation, large irreversible investments are cdled for, and
products must be generated at high scale in order to offset them. Where economies of scale and

long production runs dominate, asin many consumer durables industries, products are typicaly



meade by large oligopoalistic firms. Such firms are cgpable of operating production systems a
nationd and internationa scale, distributing partsand components and assembly plants across the
landscape and coordinating the whole, asin the car indudtry. In their direct production activitiesin
the high-wage market economies, there are downward employment trends, due to automation and
relocation, ard in many highwage countries the wages paid in these industries have stagnated.
These outcomes are, to alarge degree, inscribed in the conventions associated with standardization
of the product, which makesiit economicaly and locationdly subgtitutable. Thisis the sphere of
action we cdl the Industrial World, that of mass production, asinthe ChandlerianGdbrathianfirm
of the post-war period and as till carried out for certain basic industrid inputs and relatively
undifferentiated componentsfor consumer durables.

There are some generic products for which demands cannot be consolidated and economies
of scearelimited Many high technology outputs reflect, for the producer, precisdy this dilemma:
their natureisto be based on the gpplication of codified scientific or engineering knowledge, and/or

to find widespread application, ether as fina output or as component of more dedicated products.

Because ether the basic knowledge or its gpplied formis not yet developed, there is nothing to

consolidate or standardize; yet the very possibility of developing such knowledge requires
producersto proceed (usudly vialarge scale R& D investments) asif risk could be estimated in
advance, by employing speciaists in knowledge development. Thisis the sphere of large-scale
stience- and enginearing- product development par excellence, or what we can designate the
World of Intellectua Resources, developing products which are generic but dependent on extreme
specidization of the key input. Basic indudtrid innovations are developed in thisworld of action and

coordination.
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Thisis amuch more forma process than in the Interpersona World referred to above. The
forma processes of knowledge development rely on communication that can be stretched over
large distances, becauseit is carried out a regular intervalsin a planned fashion (through meetings,
congresses, and private-sector projects with long planning horizons, where what is communicated
involves highly codified and hence non culture- dependent, cosmopolitan scientific or professond
languages). This occursingde oligopalidtic firmsin high technology today. But often overlooked is
that these oligopolists are tied, for some of their cutting- edge technology inputs, into precisely the
kinds of interpersonal communities described above. Many of the core components of their large-
scale research and devel opment projects cannot be entirdly planned; there is technological
uncertainty. This uncertainty requires scientific and technica personne to be able to interact
informaly, in unplanned and uncodifiable ways.

There are, of course, many complications to the development of these ideat typical worlds.
Products do not in any way automatically cdl forth an appropriate organizationd sructure; in many
cases, organizations have to experiment in order to find the structure that meets the requirements of
products they have chosen to produce, and sometimes they fail because they are not able to get into
the appropriate world. They try to produce a product without developing the action framwork
needed to do o, leading to inefficiency or bad product qualities; they are beset by coordination
faluresin thiscase. By the same token, existing organizationd structures have effects of orientation,
which may propel them into certain worlds and make it unlikely that they enter others, at least
without a difficult and risky process of managerid and organizationa restructuring. Moreover, there
isno gtrict identity between product and organizetion -- in aworld of highly differentiated products,

agmilar group of outputs may be produced in somewhat different organizationd configurations. In
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generd, we can say that products and organizations have important effects of mutud orientation and

co-evolution.

The Problem of Innovation in Each World of Production

Technologica change does not concern some worlds rather than others, but al of them. In
globd markets where competition centers increasingly on innovetion, the most competitive
production systems, whatever the product may be, evidence the development, absorption and
deployment of asymmetric information, such that they congtruct absolute advantages and earn
guas-rents. We can identify the possible characteristics of the "innovation problem” for producers
in eech world, in two principd stages: firgt by pinpointing the the quaities of innovative products,
and then by andyzing the economic pressures which follow from their combination of
Specidization/dedication or generdity/standardization, in theform of the composition of profitability

in each world.

Innovative Action and Product Qualities

By "qudities’ of products, we refer to the particular kind of asymmetric information which
condtitutesan advantage over the average producer in the market at hand.

For the specidized dedicated products of the Interpersond World, eg. differentiated
quality production which is specidized to particular uses or targeted niches of clients, innovation

mugt condst of inventing new dedicated qualities requiring specidized resources. Continuous

refinement and modification, and mestery of materials and designsin ways that are not entirely
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codifigble (through forma labor or scientific training off - the-job) and not highly amenable to being
incorporated in or transferred via specia purpose equipment, are a the heart of product based
technologica advantage in thisworld. An important role in this development of
dedicated-specidized qudities is played by user-producer relations, where groups of "dedicated”
demanders (users) and specidized producers engage in a communicative process which underlies
knowledge evolution.

For the standardized- dedicated products of the Market World, differentiated (or "flexible")
series production is the form of dedication of the product to a narrow band of tastes or uses.

Innovation in thisworld congsts of inventing new  dedicated qudities which are amenable to

gandardization. Advantageis constructed by producing objects which are sandardized (in the
sense of drawing on codifiable combinations of products dready widdy avalablein standardized
form), yet dedicated to particular uses (in the sense of a combinations which are highly differentiated
and targeted): the keys to such advantage are thus ability to respond to the market and to do so
rgpidy. Producers must either take new standardized-generic knowledge or product qudities and
differentiate it rapidly and more than can other producers, thus following consumer tastes more
closdly, or they must do the opposite, by standardizing dedicated products through devel opment of
gppropriate production techniques.

For the specidized-generic products of the World of Intellectual Resources, innovation

consstsof developing new generic quaities viathe exercise of specidized capabilities The creation

of new scientific and technica know-how is based on the paradox of acommunity of specidists
who function according to rules of method which are themsalves known and reproducible; thus the

knowledge they cresteis generic, but they can only creeteit by virtue of their specidization & the
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moment. The knowledge will be widdly usable, hence generic; but it cannot be produced by
sandardized methods. Its product isthus akey input into innovations of the other worlds.

For the standardized- generic products of the Industria World, competition is bounded by
widdy available products, widdly diffused standards of quality and consumer expectations, and
codifiable knowledge which can be incorporated in  special purpose capita equipment. Innovation

consigts of inventing new generic product quaities amenable to sandardization. It involves basic

technologica innovations, in the sense of taking generic qudities and standardizing them, bresking
them into congtituent parts and tasks. New generic-specidized knowledge (coming from the
World of Intellectual Resources, as noted above) is made codifiable and widdly reproducible. The
initid producers who do thiswill be able to drop their prices rapidly and will enjoy a (relatively
short) period of quasi-rents before other producers imitate them or reverse-engineer their

products, at which time they will need to repest the process of taking new generic-specialized
knowledge and sandardizing it. Their advantage, like that of thosein the Market World, isdways

fragile

Economic Pressures and Constraintsin Each World

Each of the four worlds has a different s& of problems to solvein order to reech profitability,
because there are different multiple and conflicting influences on profitability for each kind of
product. The congtraints and possibilities for each world are quite different, asis the pattern of
interaction of these factors. In the Interpersona World, necessary economizing on short-term
cagpitd  commitments makes increases in cgpacity quite difficult; producers must invest in- specidized

resources while maintaining alow capitah output ratio, and "cheap” increases in scope variety are
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oneway to do so. Inthe Industrid World, by contrast, the god is to maximize capacity and its rate
of utilization, but this raisesthe cost of circulating capita, which can weigh down the profit rate.
Firms must therefore continualy push down unit cogts via standardization and scale, but thisin turn
iscogtly interms of capita, leading to arepetition of the effort to outrun both circulaing and fixed
capital costs. Recourse to low-cost capacity (price squeeze) subcontracting may dso figure
prominently, where quality controls can be effective and transactions costs can be managed.

In the Market World, rapid response to differentiated demands may carry with it aprice
premium, but to the extent that uncertainty prevents full process standardization, labor costs occupy
an important rolein price. Moreover, Snce the product is sandardized, competition is stiff on the
supply sde (generdly, supply exceeds demand for intermediate outpts), and there is severe
downward pressure on prices.

In the World of Intellectual Resources, high value-added and investment costs arelikely to
be reflected in high prices, but they aso detract from unit margins. Labor and circulating cepita
cods are very high, asisthe cost of speciadized labor.

We may now summarize the effects of constraints on innovation in each of the four worlds.
Inal cases, they consist of product based innovationswhich degpen the advantage related to the
particular kind of product quality coveted in that world, while (in the best of dl circumstances)
coupling them to process innovations which offset the constraints and contradictions of profitability.
In the Interpersona World, for example, thiswould mean increasing the specidlized and dedicated
content of the product in order to raise producers margins S0 asto offset high labor costs and low
rates of value added, while increasing capacity and scae through efficient economies of variety.

In the Industria World, product innovations should widen the generic content of the



15

product in order to expand markets, thus raising scale and offsetting the nagging problem of capita
costs, process innovations would aso enhance scale, but once again by adding together different
generic products through economies of variety.

In the Market World, product innovations should make the output ever more differentiated,

or morerapidly responsive to emerging differentiated demands, so asto raise the producers

margins, while process innovations should, once again, confer greater scope-variety so asto raise
the overal scae of production and capacity utilization in order to drive down unit costs.

In the World of Intelectua Resources, product innovation is concerned to expand
genericdly-applicable new knowledge, in order to widen markets so asto amortize the very high
labor and up front investment codts related to the mohilization of speciaized intellectua resources.
Process innovations (in the very broad sense of thisterm) should be concerned to make possible
economiesof scope-variety, i.e. the production of more and more generic knowledge advances by

the same groups of specidized producers, so asto enhance the "scae’ of their output and thus
drive down long-term average cogts.

Thus, in each of these worlds actors carry out product innovation by deepening their
mestery of the essentid characteristics of their product, while & the same time trying to attain the
golden fleece of dl production, higher scale and lower unit costs. But -- and thisiscrucid -- inthe
worlds aready standardized, more scale comes from grester scope-variety; and in the worlds
which are specidized, more scale would also come from greater scope-variety, since

standardized-scadeisinimica to the product outpt.

Innovative Productive Systems: Organizationsand Territories
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Much has been written in recent years about the organizationd form of innovative firms and
production systems. There is much decriptive literature on the ways innovetive networks or
"network firms' are coming to replace old-style hierarchicd "Chandlerian- Gabraithian” firms. There
isa theoreticd literature on new organizationd "equlibrid’ in innovetive dtuations, wherethe
network isthe way that the needs for resource reversihility (to avoid technological lock-in) and the
advantages of specidization and scae (now both an externa as well as an interna economy) are
reconciled.*® VVauable insghts have come from these literatures. Y et we often seem to be saddled
with caricatures, consisting of networks, digtricts, cooperation, on one side, and old hierarchical
oligopoliesonthe other. What is needed isaway to discriminate among organizationd forms
gopropriate to the supply of different kinds of innovative capacities. Here we begin to move from
the product's "demand” for innovetive capacitiesto the organizations of actors required to supply
them or, in the terms of the holy trinity, from technologies to the organizations of production and their
territories.

Figure 2 presents the way thisis done (in avery brief and preliminary way) for the different
worlds of production. Theright-hand vertical axis reproduces Knight's distinction between uncertain
and predictable (though fluctuating) markets. Under conditions of true uncertainty, the capacity to
plan and stabilize externd transactions will be more limited than in those production systems where
the probabilities and magnitudes of fluctuations can be reliably estimated. Thus, producers of
dedicated products tend to have more variable externa transactions than those of generic products.

Notethat thisandyss differs consderably from the view of transactions cost economics, whereit

isthe nature of productive assets (specific vs. non-specific, numbers, resulting hostage problems,
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etc) which determines the volume and nature of externd transactions. In ther view, the digtinction
between standardized and specidized (which they would labd "specific') would determine
transactionad patterns, with atendency for sandardized assets to have large numbers and hence,
external-market transactions, and for specific (“speciaized") assatsto have smal numbers, hostage
problems, and hence to lead toward interndization. The explanation is different here, and predicted
empirical outcomes are quite opposite. Note, also, that mere quantity of externa transactions is not
the sole issue, but the nature of those transactions, and in particular the degree of uncertainty or
predictability associated with them: this|latter should determine much about the unit cost of
transacting and well as the qudities of the contractua or non-contractud relaionship of the
transaction.

The latter dso requires a subgtantive view of what the transaction isdl about. The
horizontal axes of Figure 2 ask what principleislikely to shape the divison of labor in production
for each product, and hence what kind of coordination each production system requires, drawing
from Richardson's (1972)7 four-fold distinction between similar-nonsimilar and complementary-
noncomplementary phases of production. We need to divide the problem of externd transactions
into two, clear issues which are often confused in the literature: transactions having to do with the
management of "norma" production activities, and those having to do with asymmetric information
development which underlies product innovation, our subject here.

Specidized and standardized products have different divisons of labor in production and in
innovation. For the day-to-day production of specidized products, the division of |abor centerson
securing of non-amilar but complementary inputs, i.e. a"vertica™ divison of labor.  Thisprincipleis

sdf-evident for certain products of the Interpersond World, such as fashion- or design-intensve
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goods or certain outputs of the mechanica engineering industries. A word of clarification is needed
for the World of Intellectud Resources, however; what condtitutes the difference between
"production” and "innovation" in thisworld? Production involvesthe application of specidized
intellectud resources to the development of new, but generic knowledge; as such, producersin the
Intellectual world seek out other producers with nontsmilar but complementary forms of
knowledge, which are then recombined into a"whole' generic innovation, as when highly skilled
research teams in the eectronics indudtry, in differently specidized firms, teams, or units, come
together to develop anew chip design, a materia, or even awhole subassembly such as a periphera
or software package. But the dedicated- specidized eements of these whole, generic innovations
conditute the “innovative’ activity of thisinnovative world, asin those who experiment with software
languages (which are then combined into generic forms). In effect, these latter actors, who are
“degp” innovators upon whom the Intelectual World depends, are themsdlvesin the Interpersond
World (much of thet part of the eectronics industry which isin Silicon Vdley, for example). Their
externd relations in innovation are with other specialists dedicated to smilar problems. Thus, both
of the worlds with specidized products have exernd relations in production which are non-smilar
and complementary, and externd reations in innovation with other specidigts, where knowledge
frameworks are degpened within these smal communities. The Intellectud World, however, takes
those and then recombines them into new generic forms, often through formal traded
interdependencies wih firms having complementary and non smilar talents, asin technology
partnerships and strategic alliances between big technologica firms!®  These transactions rely less
on territoria proximity than do those of the Interpersonal World (which, remember, contains the

most speciaized dedicated parts of the high technology indudtries), where uncertain transactiond
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relations within communities of specidists and between specidists and users, are the basis of

transactions. Hence, thereisatendency for these relations to be untraded as well astraded, to rely
on non-contractua as well as contractua forms of governance, and frequently to have high levels of
territorid proximity as the basis of the common action frameworks of the cooperating specidigts.
This means, moreover, that the Intellectua World has acomplex double pattern to its externa
transactions: in “production,” over long distances in predictable, formal, contractua governance
regimes, in “innovation” in the circumscribed “digtricts’ of the Interpersona World. Many big high
technology firms, for example, have relations “upward and outward” to other technology- based
oligopolists, but continue to root their core technologica capabilitiesin the Interpersona Worlds of
their home countries™®

For standardized products things are quite different. In the day-to-day production activities
of the Market World, producers use externd rdations within the division of labor to secure smilar
and complementary inputs, i.e. to smooth out market fluctuations with additiona capacity, whether
this be horizontd or verticd in nature. In the Market World, we find Marshdl's famous
supply-curve interdependencies (they may dso exist in the Interpersona World, but they are not
the central reason for itsterritoridity). In the Industrial World, such capacity smoothing tends to be
the object of long-term contracts and spread over large geographica distances, because market
fluctuations are predictable; this gives us the typical multi- regiond or multi-nationa production
system. Inthe Market World, uncertainty is present, and immediate availability of vertical and
horizontal suppliersis required, with little secure future promised to them; the specidized production
region with alarge collection of firmstypifiesthis sysem.

The use of external transactions by actorsin the twoworlds of standardized productsarein
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both cases designed to complement what they lack, not to degpen knowledge, asin the
communities of specidigs. In the Market World, product innovation is the continuous rapid
differentiation of standardized outputs, the key to which israpid and expanding recombination of
differentiated standardized inputs. Territoria proximity can be of help here, and both traded and
untraded, contractua and hybrid interdependencies are likely to be found. In the Industria World,
producers of standardized-generic outputs innovate by finding new generic outputs which can be
standardized. Firms may do thisdirectly in their Methods and Engineering Departments, through
interconnections with third party innovators, such as universities or government agencies, or -- asis
quitelikely -- via reationships with innovators of generic knowledge in the World of Intellectud

Resources.

Developing Conventionsand Action Capacities

Innovation isthus closdy shaped by the kind of product at hand, with the set of congtraints
and opportunitiesit defines in terms of product qualities, congtruction of the market (as atempord
Structure of expectations), technological contours of the production process, and its associated
components of profitability. It isaso aproblem of action. It depends on the creation of particular
kinds of persons, i.e. with particular capacities for action. These actors are not alone, however.
The actors essentia to innovation inagiven world of production must have mutua expectations
which coordinate their actions under the specific forms of uncertainty in that world. The action
problem is collective and territorid in nature.

The regiona development problem associated with building such different sysems of

innovation thus turns essentidly on building the capacities for reflexive, collective action and the
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forms of coordination consistent with the kind of action required in eech world. Thisresides in the
congtruction of conventions that alow actors to act in a coherently coordinated fashion thet
generates economically-viable innovations. For each kind of product (with its particular form of
uncertainty), the coherence and coordination to be effected by these conventionsis different.
Having established this substantive nature of a system of innovation, we may inquire asto itsvishble
form: what kinds of organizationd, inditutional, and territorid conditions are gppropriate with the
creation and exercise of such capacities?

In the Interpersond World actors must have the capacities to increase the dedicated
qualities of the product by deepening the gpplication of their specialized knowledge. Thisisdone
by devdoping the communities of personsin which such knowledge is created, refined and
trandferred. Though there are other dtrategies for redressing the latent problems of profitability in
thisworld (e.g. attempting to standardize and incresse the scale of production), such strategies are
incong stent with the continued existence of the world and its particular way of earning quas-rents
when it innovates. Aswe have seen, innovation in the Interpersond World is inherently based on
close relations between speciaist producers, and close user- producer relations. The system of
innovetion for thisworld isinherently defined by the problem of knowledge degpening, and policies
for the Interpersond World must  devote themsdlves to promoting the capabilities of specidist
communities to deegpen knowledge in concert with its dedication to the needs of users. Mission-
oriented policies are unlikely to be very helpful for developing such products, diffusion oriented
policies, sructured to encourage horizonta relations between government and firms will be most
gppropriate. Moreover, such policies should provide collective goods (services, especidly) for

clusters of productsand producers, at afocused territorid level (e.g. theregion). Findly, because
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of thetendency toward organizationa decentralization but territoria focus of the production
system, such policies often need to address the tendency toward the formation of regressive
coditions, the downsde of interpersona relations, where solidarity turnsinto protectionism,
exdusionism and closure.

Thisisjust part of the issue of cgpacity formation, however; the rest concerns capacitiesin
production technology. The economic contradictions of the Interpersond World have one gresat
solution: mgor increases in scope-variety of production which offset the costs of production and the
problem of capacity utilizetion. The problem here has to do both with finding technologies
gppropriate to such increased scope- variety, and with finding management  techniques capable of
redlizing its benefits without destroying the community of specidists and itsinterpersond character.
Greater scope-variety and larger production units would imply greater interna hierarchy and
increesingly forma externd relations of production units which tend to depersondize the production
system, substituting bureaucratic knowledge for personal knowledge. If this destroys the ongoing
deepening of practical knowledge and conceptud frameworks which are key to actionin this
world, it merely returns us to the problem noted above: instead of making the Interpersond World
more viable, it substitutesa world based on standardization, and a new set of economic condraints
replaces the old one. Mission- and diffusion-oriented policies may both be appropriate here, as
production technologies often require sustained economic and research  resources and cover many
different particular, but cognate, fina output sectors.  Missionoriented components, however, need
close and ongoing contact with find  output users, both in terms of defining needs and in terms of
determining economic feasbility. Rather than the pure form of a centrdized (both organizationdly

and territorialy) misson oriented program, then, we may think here of anew, sectoraly- and
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territoridly-focused, hybrid mission structure.

Innovation in the Market World centers on the degree and pace of product dedication.
Innovation may aso involve new conceptud frameworks for dedication such as closa tiesto
clients, faster changeovers, greater scope-variety to offset costs. Examples of the Market World
include the centrd city garment or furniture complexesin the USA. Here, competition leads to
something gpproaching spot market pricing with low levels of forma contracting and hierarchy.
These complexes can respond rapidly to the market and subcontractors survive or dieon this
response capability. Innovation lieslargely outside of the production system, in the Interpersond
World communities of designers, who themsdves are subject to extreme levels of uncertainty. The
economic condtraints we pointed out earlier, i.e. the fact that downstream order-giving firms can
placetheir suppliersinto competition with each other because the inputs are based on  standardized
components or skills, make life extremely difficult for al concerned. The result is a tendency for
severe downward pressure on subcontractor and supplier prices (i.e. wages); and, in generd,
product innovators must either find ways to increase the generic qudity of their products in order to
survive (the compromise found by Benetton) or become more specidized (moving toward the
Interpersond World). The pure "liberd" verson of the Market World isahard lifefor dl
concerned.

Apparently more stable and highly innovative versons of the Market World -- or we might
cdl them compromises between the Market World and the Industrial World -- have been
organized, via cregtion of ingtitutions which reshgpe ecoromic coordination in these sectors.  The
mechanica engineering indudtries of southern Germany have usad such indtitutions to reshape

expectations, blending attentiveness to the market with the cgpability to mobilize long-term,
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expensive labor and capita resources otherwise not available under the conditions of uncertainty
characteridtic of thisworld. The socid "cement” which dlowsthisto happen seemsto have an
interpersonal character: communities of personsin which voice is exercised over time, binding them
to each other? We may say, then, that collective action leading to innovation in capitak-intensive
productsin the Market World rests on a paradox: the need to underpin the market with forms of
socid commitment. Thus, in developmert of high volume flexible production in the Market World,
both misson-oriented and diffusion oriented policies can be found: the former for certain kinds of
basic capital goods, the latter for sector-wide assistance; but neither isfully hierarchical Critical to
thisworld are organizationa formswhich underpin progressive coditions --  this indudes both firm-
and group organization (asin Japanese keiretsu) and contracting procedures -- so thet volume,
flexibility and learning are reconciled.

The problem of innovation in the Industrial World isclear and classicd: formd corporate
R&D to invent new generic product quaities compatible with standardization. Product innovation is
agreat ded more mysterious than process innovationin thisworld. In effect, such innovation has
little to do with the rationalization of production processes. It isaform of intellectua work,
goplying standardization to new generic knowledge, crystalized in the product. 1t isnow
understood that thisform of innovation is not contained within thisworld nor itsfirms, but involves
ahogt of extremely complex externd relations, to other worlds and to the public and private R& D
infragiructure.  Moreover, the breaking-in stage for truly new standardized-generic products -- the
firgt few years when massive quas-rents are earned, markets are shaped, brand- names created,
and technologica trgjectories for the product set into motion -- often requires high levels of

territoria proximity, between producers, Intellectua World innovators, production engineers,
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customers, and service support agents.? After that, increasing codification of dl these processes
permits greater and greeter territorid distance between them.

We know fram hard experience over the past two decades that the Industrid World -- once
herdded by Chandler, Gabraith, and others as the leading light of innovative activity, because the
big corporation could plan itstechnology development programs -- no longer dlows high-wage
high-cost countriesto get ahead. The advantages once possessed by the Industrid World's firms
have been chipped away on two sides. the Japanese and German versions of the Market World
combine standardization and dedication with more rapid changeovers of products, while consumers
turn toward products of the Interpersond World. Moreover, Industrid World firmsin the
developed countries are imitated by, or move to, cheap Third World production zones.

The ground for economically-viable innovation in the Industridd World isthus very narrow.
Policy for innovative Industrial Worlds must truly identify new generic- standardizable products asits
target. This means discovering such generic quditieswhich are not likely to be subject to rapid
dedication and thus to easy imitation by firmsin the Market World, and which are durable enough
to not be subject to chegp Third World competition before investments are amortized. Itis
extremely difficult to protect such investments vialegal means (patents, copyrights) today.
Innovation in the Industrid World must aso not be andyticaly confused with mere imitation of
date-of-the-art products or production technologies; here, the congtraint of very high capita costs
and price competition will impede innovetive quas-rents, and subject high-cost developed country
producers to Third World competition or, worse, competition from more flexible Market World
producers. Thetravails of Generd Motors, attempting to imitate every Japanese product and

process invention afew years after, comesto mind here; clearly, for at least a decade, they failed
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to understand that the Japanese were operating in the Market World and not in the Industria
World. Though Generad Motors performance is stisfactory in themid-1990s, it must be
remembered that it suffered alarge and probably permanent loss of market share in the 1980s.

This suggests that the main hope for the Industria World on the production sideisinthe
Market World and on the product sdeisin the Intellectua World. In the latter, innovation means
invention of new generic qudities through the deployment of specidized resources. Thisisvery
costly and producers must operate via a paradox: in the face of high levels of uncertainty, they must
proceed "asif" the latter did not exig, i.e. by going forth with methodologicaly coherent programs
of R&D.

R&D in the Intellectud World involves three main groups of actors and thelr
interdependerties. Fird are the"internd” agents of agiven firm, i.e. its
sdentific- enginearing-conceptua workers. The firm must invest in them and give them gppropriate
incentives. The society must create them and give them an gppropriate identity. If theseworkers
belong to large companies whose main activity isin the Industrid World, how are they to be given
the culture they need to perform in the World of Intellectua Resources, whaose principles of identity
and collective action are so different fram those of the Industrid World??

For any given firm, such workers are specidists, coming from specidized milieux in some
cases, dependent on interactions with specidists externd to the firmin dl cases. Thisisthe second
group: such communities of specidistsare dways, to some degree, based on interpersondl ties.
They are frequently highly territoridized. Thisiswhy wefind even the big firm technologica
partnersto multinationd drategic dliances often "sourcing” their inputs to those dliances from

wadl- known technology digtrictsin their own countries. 24
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Such workers, in turn, are inserted into dliances with their partnersin other Intellectua
World firms or units: thisis the third group. The specidized workersin such firms must rdate to
each other through formd, traded inter- dependencies. The thorny question of the "terms of trade’
now arises. how to execute contracts and other agreements with the correct ex ante incentives and
ex post payoffs; here, it appearsthat thereis a standoff between transactions costs and property
rights (appropriation by agents): if we minimize transactions costs ex ante, then ex post rewards are
not dways correct; and vice-versa®® Thereis no way around the need to create appropriate
conventions by which rewards are shared out, and it is doubtful that either contract law or formal
management practice can resolve the question. How could policy intervene to create such
"virtuous' socid conventions about the rewardsto innovators? Inducing firmsto participatein
forma and virtuous inter-firm relations might rest on the provison of certain kinds of collective
research resources (mission-oriented research policies), but such provison would have to be
caefully balanced with mechaniams to prevent closing ranks for protectionism and it would have to
be carefully balanced in order to resist technologica closure.  Such policies would, in any case,
have to be complemented by the standard fare of ahighly performing private and public R&D
Sructures the university system, patents and property rights, internad R& D organization of firms, and
so on.

This question might apply not only to the formd traded innovative reaionships of the
Intellectua World, but aso to the frequently informa and territoridized technology-devel opment
relationships of the Interpersond World. What sorts of conventions should policy atempt to
develop for communities of specididts, if contracts and property rights done cannot do the job

efficiently? | venture a preiminary suggestion: the society's distribution of income to these
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communities of peopleiscriticd. It hasto provide them incentive to survive as communities, for
their members to avoid exit.?® Beyond such economic incentive, such communities -- as the
producers of key innovative inputs to the Intellectud  and Industrid Worlds -- must have their place
in other mission- and diffuson oriented policies. They must have their place as communities, and
not Smply as representatives of firms, whose interests are frequently too narrowly identified with
particular product lines, and not with whole technologica spillover fidds. We have barely begun to
think about the "community” quality of these groups of actors and the particular mechanisms by

which they could be incorporated in systems of innovation and policies, as such.

Conclusion: the Different Territorialities of Innovation

Thereisadiversity of possble sysems of innovation, where both the collective action
problem of aworld of production isinvolved, and the supply architecture appropriate to resolving
that collective action problem by enabling the development and exercise of correct action
capacities.

In addition, each demand achitecture has a distinctive locationd logic; there are many such
logicsin today’ s complex economy, ranging from highlly localized components to far-flung,
organizetiondly-interndized networks; there is no single emergent formula that fits dl products, al
worlds of production. Corresponding to such locationd logics, the idedl supply architectures of
systems of innovation are many, with different degrees of territoridization, and mixes of quditatively
different territorial components, asis suggested in Figure 2. If we were to view things from the
starting point of supply, or from the standpoint of particular territories, we would need to take these

relationships into consderation. Inany case, the subject of systems of innovation involves



no smple choice between different dl- purpose "modes of innovation," but rather arecognition of
the fundamenta diversity of modern economies as a starting point. Policy, in coming to gripswith
this divergty of coherent combinations of the basic e ements -- products, collective action
problems, actors capacities, supply architectures -- must be oriented toward the substantive
content of innovation in each world of production; their organizationd and territorid  architectures

must enable actorsto redlize this substantive content, and to keep doing so over time.
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