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Abstract

In this paper we explore the consequences of geographical dispersion and context

differentiation on the process of knowledge sharing between units in complex organizations

(such as MNCs). After showing the relative ease of knowledge work under collocation and co-

setting, we investigate the concept of knowledge, both individual and organizational, along the

dimensions of tacitness and context-dependency or embeddedness, and suggest that knowledge,

contrary to mere information, is difficult to share under conditions of dispersion and

differentiation. We then present a model of knowledge sharing, valid both within the firm and

between the firm and its environment. Finally we draw managerial implications by summing up

the key steps of an explicit process of knowledge management: identifying specific knowledge;

classifying it in a complexity framework; deciding what is the 'moving' knowledge and the 'put'

knowledge; choosing the package or set of packages of knowledge to be used; selecting the

transfer route; and defining the roles played by the different participating units.
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Introduction

The management of knowledge is not a new phenomenon. It happens in all firms. It is

indeed an essential activity, as the very existence of the firm as an organizational form is

knowledge-based (Conner & Prahalad, 1996). However, more often than not, the management of

knowledge is implicit. It simply happens, unnoticed. Managers only need to attend to it when it

becomes eventful or when it fails miserably.

The relevance of knowledge is well established today in the field of management.

Knowledge is recognized as the primary resource (Drucker, 1992), and as a strategic asset

(Winter, 1987). Firm-specific knowledge is understood to be the source of competitive advantage

(Spender, 1993). Moving away from relying on original location-specific factors and on tangible

assets for success, and explicitly building competitive advantage on some form of firm-specific

and 'invisible' knowledge, requires of managers an awareness of the importance and consequence

of knowledge, and represents a paradigm shift for most academics ! , 2.

The behavior of international firms shows that dispersion in space and differentiation in

context present their managers with the most perplexing and uncertain situation for knowledge

management. The management of knowledge in the multinational corporation (MNC) involves

projecting knowledge from the center (traditionally the 'home-base' headquarters) to the

periphery (the 'host-country' subsidiary) and integrating knowledge from the periphery. These

deceptively uncomplicated processes already involve difficult decisions, such as the trade-off

between what you lose by making knowledge mobile, and what you gain by moving it (e.g.,

capabilities that are easily communicated inside the firm are also easily copied by competitors

(Zander and Kogut, 1995)).

1 A similar view seems to be making its inroads in the political science arena. Rosecrance (1996), in an article
significantly titled "The Rise of the Virtual State", speaks of the lost role of land as a foundation for the nation-state.
"Developed states are putting aside military, political, and territorial ambitions as they struggle not for cultural
dominance but for a greater share of the world output. ... [As] land becomes less valuable than technology,
knowledge, and direct investment, the function of the state is being further redefined."

2 We have recently witnessed several attempts to understand and categorize knowledge from an organizational
or managerial perspective (Hedlund, 1994; Nonaka, 1994; Spender, 1993; Winter, 1987; Sackman, 1991), as
well as the spring of a knowledge-based theory of the firm (Conner & Prahalad, 1996; Grant, 1996; Spender,
1996). These efforts have drawn on earlier insights from authors such as Penrose (1959), Polanyi (1958), and
Simon (1947).
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Recent observation has evidenced MNCs which create value and gain advantage by

accessing, melding and leveraging new and existing complex knowledge from dispersed

capability clusters and differentiated markets all over the world — the metanational corporations

(Doz, Asakawa, Santos, and Williamson, 1997). The challenge presented to the managers of these

metanationals is formidable when compared to the more traditional circumstance of attaining a

sufficiently competitive position just through local optimization, i.e. by exploring and exploiting

their home-location.

We propose that the process of managing knowledge under dispersion and differentiation

– the circumstance readily visible in the MNC — involves the identification of specific

knowledge and an assessment of its complexity. Then, after a decision on what is the 'moving'

knowledge and the 'put' knowledge, managers have to choose the package, or set of packages, of

knowledge and the transfer route to be utilized to share the relevant knowledge, as well as the

roles played by the different participating units. Our intent in this paper is to cover three

fundamental and complementary facets of the management of knowledge: mapping knowledge,

sharing knowledge, and packaging knowledge.

We will start by establishing and explaining the relative ease of knowledge work under

collocation and co-setting. These circumstances have prevailed in many firms, rendering the

management of knowledge uneventful. In order to grasp the impact of relaxing collocation and

co-setting, we found it necessary to develop (yet) another classification of knowledge, capturing

the complexity of knowledge by addressing its tacitness and its context-dependency. We will

investigate the concept of knowledge, both individual and organizational, and explore

parenthetically why the consideration of information as knowledge may prove detrimental,

namely under dispersion and differentiation. We then proceed by presenting a model of

knowledge sharing (or `transfer'), valid both within the firm and between the firm and its

environment, and discuss the packaging of knowledge. We will conclude by calling for an

explicit dealing with, and management of, knowledge as the viable way for an effective and

efficient answer to the quandary of dispersion and differentiation.

3 Von Hippel (1988) acknowledges that 'distributed innovation' demands new management tools and new
organizations.
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Relaxing the Collocation Assumption

Collocation and co-setting make the management of knowledge uneventful. Collocation

is the sharing of the same location (a position in space at a moment in time). When speaking of

co-located individuals, it is often granted that they also share language, history, culture,

institutions, technology, apparatuses, and so on. However, we will make the distinction clear by

defining co-setting as the sharing of all these elements of context (historical, cultural, and other —

physical and non-physical).

Of course a situation of full collocation and full co-setting is unfeasible. There is no such

thing as exact 'same location' — as two individuals can not occupy the same point in space-time

— nor exact 'same context' — as each act of knowing by each individual "brings forth a world"

(Maturana and Varela, 1980).

Under strong collocation and strong co-setting individuals know each other, meet often

both randomly and purposefully, enjoy face-to-face communications, have rich interactions,

observe and understand the discourse and behavior of each other, coordinate effectively by

mutual adjustment, their actions primed undoubtedly and congruently. The collective knowledge

base, as well as the organizational processes and routines, evolve through co-practice. Intense and

repeated socialization allows for both codified and non-codified sharing of knowledge.

Collocation implies a high probability of encounter and frequent action-response. This is

particularly evident under strong collocation, across very short spaces (Allen, 1977). Collocation

also implies the sharing of physical context, say the instruments of a technology. However,

collocation alone does not assure understanding nor absence of equivocality, namely in the

presence of ambiguous inputs (Weick and Van Order, 1990). By adding shared context to shared

location, co-setting implies a common language (verbal and non-verbal) and therefore a high

probability of understanding, as well as a shared fund of knowledge and a shared system of

meaning that provides a high probability of meaningful and unequivocal understanding. These

are the properties that make co-setting a state of implicit and uneventful management of

knowledge — and make up a set of transparent assumptions in much of what we know about
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managing innovation, learning, and development.

The stronger the sharing of location and context the more implicit and less noticeable the

management of knowledge (the 'collocation hypothesis'). Both collocation and co-setting vary in

strength (see Fig. 1). The degree of collocation varies with distance and time differences. 'Virtual

collocation' occurs under geographical or time dispersion but with shared context (`distant but yet

near'). Co-setting also varies in strength. The collocation of people that share only a few elements

of context provides for a weak form of co-setting (e.g. a multicultural team working together

within a MNC).
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Fig. 1 - The Eventfulness of Knowledge Management

When a firm releases a new product into the marketplace, it has used its own capabilities

and its own knowledge in R&D, manufacturing, marketing, and so on, mostly under strong C&C

(e.g. a team of fellow engineers in a high-tech startup). The innovating firm also accesses and

leverages knowledge from its environment, say, from its customers and suppliers (Von Hippel,

1988). However, this usually happens in a shared location, a country or a region within a country,

Similar

Same
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in a 'cluster' (Porter, 1990). Though clusters are usually defined in terms of geography, making

collocation evident (e.g. Silicon Valley), the great majority of individuals and organizations in

them also share several dimensions of context (e.g. climate; nationality; education, political,

justice, economic, and other systems; corporate governance; management styles; incentive

schemes).

The collocation hypothesis, usually including some implicit degree of co-setting, is

present as assumption or recommendation at several levels of analysis. Historically, collocation

seems to be spawning the creation and development of entire industries (Krugman, 1991;

Lazerson and Lorenzoni, 1997; Lorenzoni, 1979; Marshall, 1920; Saxenian, 1994). Some firms

choose to collocate most of their capabilities in a facility, or some selected capabilities in a

center-of-excellence, or use project teams with multinational elements brought together at some

location to develop some product or platform. The relative immobility of some knowledge-based

resources has been highlighted (Dunning, 1997; Stopford, 1995).

We believe that co-setting or strong collocation not only kept managers unaware of their

`automatic management' of knowledge, but also prevented many academics from earlier remark4.

The 'collocation assumption' made by most researchers explains why the body of literature on

the management of knowledge is scanty. There are a few related bodies of research that are well

established in the management literature (e.g. cognition – see, for example, Schneider and

Angelmar, 1993), as well as in major disciplines (e.g. the psychology, the sociology and the

philosophy of knowledge). In other instances, knowledge has been shadowed by some other focus

of inquiry (e.g. R&D, innovation diffusion), by the frame of reference (e.g. in the field of

technology transfer), or confused with information. Even when theorizing about organizational

knowledge creation (Nonaka and Takeuchi, 1995) or organizational learning processes (Huber,

1991), some relatively strong form of collocation and/or co-setting are implicit assumptions.

Indeed, some of the apropos pieces in the literature relate to difficulties under somewhat weaker

collocation or low co-setting. Examples include: difficulties in organizational learning (Cohen

and Levinthal, 1990; Szulanski, 1995); interpretative barriers in cross-functional teams or projects

4 It is somewhat difficult to discriminate the reasons for this prevention in the academic world. There is also
parochialism in social sciences (Adler and Boycigiller, 1991), a dominance by US researchers looking at US objects,
as well as a value system of science as a community of 'cosmopolitans' favoring a conception of knowledge as
objective and universal.
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(Dougherty, 1992); strategic integration in the diversified corporation (Burgelman and Doz,

1997); knowledge and learning in alliances (Baddaraco, 1991; Doz and Hamel, 1997; Hamel, Doz

and Prahalad, 1989); interfirm knowledge flows in an industry (Appleyard, 1996); and the

intrafirm transfer of knowledge across borders (Bartlett and Goshal, 1989; Gupta and Goviradjan,

1991; Kogut and Zander, 1993).

The instances of the MNC and of transnational alliances provide fertile grounds for the

study of the management of knowledge — because the assumption of co-setting, or even just strict

collocation, no longer holds. What is particular to the MNC is that it involves the management of

knowledge in a single administrative system, but residing in dispersed and differentiated

locations. These locations may be distant physically, but also 'distant' culturally, economically,

technologically, and so on. Co-setting no longer stands: the management of knowledge in the

MNC involves different and distant peoples, space and time. The management of knowledge in a

transnational alliance poses a still more complex problem, given the relatively higher degree of

`internal' differentiation (e.g. in administrative systems, in organizational cultures).

Two examples will shed some light on the management of knowledge in the MNC. The

first instance is Toshiba 'knowledge works' (Fruin, 1997). Its Yanaguicho Works emerged from

combining manufacturing experience with the other functional practices (R&D, design,

engineering, marketing, and so on), in a multi-product and multi-strategy site — producing more

than ten different product categories, from smartcards to machine-tools. All relevant knowledge,

skills, technologies and processes, are in one site. Distant market knowledge is taken to that site,

even by moving people — to permit the transfer of tacit knowledge. Uncodified organizational

knowledge is combined through the sharing of experience. Variance in national origin is kept to a

minimum. All seems to be aimed at keeping a strong and tight degree of collocation and co-

setting.

The other instance is Andersen Consulting (AC). Over 150 offices in some 50 countries

are expected to feed a thoroughly formal 'knowledge' system, using standards and forms to guide

the process - some forms are even filled by the clients. "Knowledge Xchange" is the name that

AC gave to its system of articulating, storing, and sharing / transferring 'knowledge'. Knowledge

Xchange provides an architecture, standards, and tools for the codification of knowledge and

exchange of information. AC views Knowledge Xchange as "a virtual place", forming "global

8



electronic communities of practice that transcend the barriers of geography and organizational

boundaries"5. In this case the MNC relies on a multitude of sites all over the world, linked by an

appropriate information infrastructure. The effectiveness of this knowledge management design is

contingent on a common language and system of meaning within the organization, even at the

boundary with the external world (e.g. with its clients). Such co-setting, in the case of AC, is

claimed by a clear, well-publicized and widely shared corporate culture, by training programs

that all members of the organization go through, to a common AC Glossary. Without this high

degree of 'virtual collocation', the codification and sharing of local and context-dependent

knowledge becomes useless or even dysfunctional.

These two instances show how the MNC may be the revealer we need to develop our

understanding of managing knowledge. In both of them we notice that MNCs exposed to a

condition of dispersion and differentiation behave in order to keep some degree of collocation

and co-setting. The internationalization of firms has been explained as a learning process with

firms progressing from countries that are culturally close to more culturally distant ones

(Johanson & Vahlne, 1977). This is yet another sign of firms preferring some degree of co-setting

for as long as they can. Indeed, the behavior of international firms shows that dispersion in space-

time and differentiation of context (D&D) presents the most perplexing and uncertain situation

for knowledge management6. For an effective sharing of knowledge across D&D, managers must

address the choice and package of the relevant knowledge. This, in turn, does require a mapping

ofknowledge on a complexity framework.

5 Quotes from an Andersen Consulting document on Knowledge Xchange.

6 See, for example, Hayek (1945), and Levinthal and March (1993). Hayek points to the fact that central planning fails
(for what we have called D&D), and that it is the market that allows for the otherwise unmanageable dealing with
"uncommon knowledge", that for Hayek is "the knowledge of the particular circumstances of time and place".
Levinthal and March describe the pervasive myopia of learning, i.e. the tendency to overlook distant times, distant
places and failures.
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Mapping Knowledge

The primary matter when attempting to manage knowledge is its transformation or

representation in some manageable form. This is contingent not only on the nature of the

knowledge, but also on understanding how that transformation is dependent on the settings of the

persons or organizations involved, i.e. the context-dependency of knowledge. We propose that

attending to this matter requires a particular mapping of knowledge by managers. We start by

revisiting the concept of knowledge, a problematic exploration.

Knowledge is a multidimensional construct (see, for example, Winter, 1987). Because

knowledge is an abstraction really, we can only perceive a piece of knowledge if it becomes

operational. In this sense, we can define knowledge as recognized effective action. Observing

others, under varied circumstances, is the key to identifying what they know and do not know —

and also to 'know' what we do not know. Recognizing effective action requires the apprehension

of meaning.

Knowledge is about meaning, about understanding. An understanding is always some

form of cause-effect relationship, a statement about antecedents and consequences (Stampe,

1990). Knowledge is about confidence to act. Knowledge can be defined as both a justified true

belief and as a commitment anchored on the beliefs of the holder (Nonaka and Takeuchi, 1995),

or as a readiness to act on the basis of beliefs (Boisot, 1995), composed of means-ends chains

retrievable for action (Ciborra, 1993). Knowledge allows for predictive and prescriptive decisions

about what to do (Bohn, 1994). To know is to be able to take part in the process that makes that

knowledge meaningful (Spender, 1996), to operate adequately in an individual or cooperative

situation (Maturana and Varela, 1980). From a management perspective, the concept of

knowledge is closely related to that of action. In line with Penrose's insight that it is not the

resources but the services that those resources can render that matter (Penrose, 1959), knowledge

7 Note that for Nonaka and Takeuchi (1995:11), this transformation is the same as 'creating knowledge': "The
explanation of how Japanese companies create new knowledge boils down to the conversion of tacit knowledge to
explicit knowledge" (italics in the original). 'Explicit knowledge', for these authors, has a very wide meaning — it can
be, say, a patent, an advertisement, a product or a service (op.cit.:84).
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is of strategic importance only because of the firm's actions that it primes.

The concept of organizational knowledge is even harder to establish 8 . Keeping action in

view, we define organizational knowledge of X to be that knowledge which allows the set of

individuals that make up the organization to perform action X, or to perform the action or set of

actions that make X meaningful. Not all members of the organization have to share the same

knowledge for the organization to perform action X. But they do share some knowledge, some

element of co-setting, without which purposefulness, or mutual understanding and prediction of

behavior would be impossible. Therefore, organizational knowledge is composed by shared

`collective' knowledge9, and by 'specialized' knowledge. The latter is the set of the individuals'

knowledge that does not overlap. The 'organization' may be considered at different scales: a

team, a department, a firm, or even an interfirm arrangement.

Let us assume that all the elements of firm A, individually, have the information or the

understanding that firm B is its most relevant competitor. This is not tantamount to firm A having

the organizational knowledge that firm B is it most relevant competitor. If, however, firm A

salespeople are on the lookout for B, visit B's customers to learn about B's product performance

or innovations, and pass on their findings to other elements of A that act upon them: if firm A

controller worries as much about B's cost as with A's costs: if A's CEO intervenes in a critical

sale against B, and so on, then, and only then, does firm A know that firm B is its most relevant

competitor – as the organizational actions and routines in firm A give meaning to B being its most

relevant competitor. We note that for this to happen it is not necessary that all elements of A

share the knowledge that B is the most relevant competitor. It is not even necessary that all those

concerned in the relevant organizational actions share that knowledge. It suffices that appropriate

coordination and control mechanisms shape the behavior of those that do not share it.

8 We do not adhere to the view that organizational knowledge is the 'shared' knowledge amongst a collective of
people. 'Shared' knowledge is but an element of organizational knowledge.

9 The notion of collective knowledge is related to that of organizational culture, as the members of the organization
share (or exhibit a pattern of sharing) a set of basic assumptions, values, beliefs, and artifacts (Schein, 1985).
`Organizational culture' should not be confused with 'organizational knowledge'. Organizational culture, often
referred to as 'glue', provides for mutual understanding and prediction of behavior, possibly even for some sense of
common purpose. In the absence of shared meaning, organized action is made possible by other elements of the
cultural repertoire, such as shared communication mechanisms (Donnellon, Gray and Bougon, 1986).
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Organizational knowledge under conditions of collocation and co-setting is exhibited,

say, by film crews or by a set of players during a theatrical performance. The stage is the shared

location. The milieu, as well as the training, professional experience and repeated rehearsing,

provide the shared language and shared context. Each one contributes with her or his part in the

performance. Each one has some compatible representation of what all and each one are up to.

Each one knows the relevant cues. Each one subordinates her or his actions to those of other

members of the group.

Both intersubjectivity and interactivity make up organizational knowledge 10,

Organizational routines (Nelson and Winter, 1982) are a manifestation of organizational

knowledge. At a higher level of aggregation, core competencies (Prahalad and Hamel, 1990), a

"collective learning", constitute organizational knowledge. Much of the workplace knowledge is

organizational. The workings of an organization, at various levels of analysis, as a 'collective

mind', requiring heedful interaction (Weick and Roberts, 1993), or as 'communities of practice',

with specific languages and common interpretive views (Brown and Duguid, 1991), calls for

intensive contribution and adoption at the individual and organizational level l I.

Knowledge and Information

It should be clear from the above discussion that knowledge and information are not

synonymous. But the distinction is often blurred, even in our daily discourse (e.g., we often say,

"I know S" in the sense that "I have information (or data) about S"). Data, information, and

10 Considering the `shared knowledge' in a society, Caraca and Carillho (1996) distinguish the dimension of
disciplinary ("disciplinary knowledge" diffused by research) from that of explicit ("specialized information" diffused
by teaching), and from that of tacit ("common knowledge", diffused by exposure). The modality of 'disciplinary' is
the more complex — a rather precise and `closed' language is used, and the high density and intensity of the
relationships between the subjects leads to intersubjectivity giving way to interactivity.

11 The will of individuals and organizations to share knowledge raises questions of power, incentive, and reciprocity
— in particular, the interplay between uncertainty and power (Crozier and Friedberg, 1977), of interdependency and
power (Pfeffer, 1981), and of generalized reciprocity beyond small groups. The norms of sharing knowledge have
been rather ritualized and politicized anyway. Knowledge work is considered different from administrative or
operational work, demanding some intermediate approach between laissez-faire and top-down (Davenport et al.,
1996). `Global teamwork', i.e. organizational knowledge in action at the global scale, is said to necessitate the
complementary benefits of authority-based and endorsement-based legitimacy, with organizational identity, amplified
reciprocity, and procedural justice suggested as means (Kim, Korine, and Rangan, 1997).
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knowledge are often presented as separate and ordered concepts, with information somehow

mediating between data and knowledge (Bohn, 1994; Boisot, 1995; Ciborra 1993; Dutta, 1993).

Information is organized data (Dutta, 1993), data about the states of the world or relating

states of the world and state-contingent consequences (Fransman, 1994). Information includes

facts, accounting data, axiomatic propositions, and symbols (Kogut and Zander, 1992) 12 . A

codified proposition is information, and may be the result of articulating some piece of

knowledge.

Information may, therefore, be one representation of knowledge 13 , but it is not

knowledge. This may be why some authors recognize the difference between knowledge and

information but use the terms interchangeably (e.g., Hedlund, 1994). However, other authors

choose expressly to avoid the distinction (e.g., Machlup, 1962, Arrow, 1965 14). We are firmly

convinced that the failure to distinguish between knowledge and information is an obstacle to the

development of our understanding of the management of knowledge — and, for executives, of the

management of knowledge itself15.

12 Kogut and Zander (1992) actually render the distinction between knowledge and information slightly confusing by
adopting a basic classification consisting of two categories of knowledge: information and know-how (these categories
being akin to those of declarative knowledge and procedural knowledge). It follows that all knowledge that is not
know-how is information, and therefore "knowledge that can be transmitted without loss of integrity once the
syntactical rules required for deciphering it are known" (op.cit.:386). It is unclear whether the required known

syntactical rules constitute themselves 'information', as the word 'rules' suggests, or know-how — which either way
leaves the matter of knowing them unsolved. But, more importantly, it is as if Kogut and Zander received the belief
that the sharing of meaning, of "knowing what something means" (op.cit.:386), is just a matter of syntax. We recall,
however, that understanding is part of knowing how (Ryle, 1949:54), and that tacit knowledge exists both in wissen
(`knowing that') and in konnen (`knowing how') (Polanyi, 1966). Furthermore, the classification of knowledge as
information and know-how is rather limited to capture collective knowledge, as an analysis of Fig. 2 (op.cit.:388)
shows. Galunic and Rodan (1996) go further by proposing three forms of knowledge: information, know-how, and
understanding – however, information still shows as knowledge. Liebeskind (1996) defines knowledge as
"information whose validity has been established through tests of proof' (italics added); here the confusion is total,
and more so as this definition of knowledge is said to include "tacit knowledge, such as uncodified routines".

13 In the field of Artificial Intelligence, representation of knowledge is the "articulation, in some language or
communicative medium, of descriptions or pictures that correspond in some salient way to the world or a state of the
world" (Brachman and Levesque, 1985).

14 Arrow (1965) refers only to 'knowledge' but just because of the "technical implications" that 'information' has in
the context of communication theory.

15 For instance, a naive but logical consequence of confusing knowledge with information, is the presumption
that knowledge can be transferred through an information network. Indeed, we note that the expression
`knowledge network' has been used recently replacing that of 'information network'. In some cases, databases are
referred to as the core of 'knowledge systems' – and no longer of 'information systems'.
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Information technology allows but for a representation of knowledge. To fully

reconstitute the original knowledge from a string of symbols, albeit organized, is an unfeasible

task. Its performance calls for some specific circumstances. If we go back to Andersen Consulting

"Knowledge Xchange", this is apparent in the need of virtual collocation for it to function. And

even under its conditions of high-shared context, AC's Xchange requires the inclusion of the

names and contact data of the individuals contributing and otherwise related with each

`knowledge record'. The system thus points to a much more rich 'representation' of the

knowledge concerned.

In a recent interview (to World Trade, August, 1996), Jack Welch, the CEO of GE, when

questioned about the impact of information technology stated: "These days information is

available to everyone about every place, so there are no hidden markets waiting to be discovered"

(italics added). However, when commenting on the under-performance of GE's consumer goods

business in Latin America, Jack Welch says: "We have not found all the clues to the flow of

goods there" (italics added). We can be almost certain that GE has an immense amount of

information about Latin America. But it has not been able to 'unpack' that information in an

effective way in order to find 'all the clues' in those markets. It has not been able to be an

`insider'. We argue that such hard tasks can be comprehended by exposing two dimensions of

knowledge: the nature of knowledge, and the context-dependency of knowledge.

The nature of knowledge — the tacitness dimension

First, let us look at the nature of knowledge. Let us keep, for the moment, at the level of

the individual, that of which speaks Polanyi (1966): "We can know more than we can tell". Tacit

knowledge, by definition, is not articulable, though some can be taught (e.g. by demonstrating)

and learned (e.g. by doing). Polanyi (op. cit.) deduces that "the process of formalizing all

knowledge to the exclusion of tacit knowledge as is the aim of modern science, is self defeating".

He further argues that even a mathematical theory can only function within an act of tacit

knowing - that of "attending from it to the previously established experience on which it bears",

and that "an explicit integration cannot replace its tacit counterpart".
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Therefore, any piece of knowledge has a tacit component. In this precise sense, no

knowledge is articulable in full – and this is why articulation is but a representation of

knowledge. Articulated knowledge is not the knowledge itself. It is also convenient to note the

distinction between 'articulated knowledge' and `articulable knowledge'. Even some of the

articulable 'part' of the piece of knowledge may not be observable in use, or may be an element

of a system, and hence troublesome to articulate or codify16.

The nature of organizational knowledge can be described with the tacit dimension used

rather as a metaphor. As we established earlier, any piece of organizational knowledge is made of

a collective part and a specialized part. This latter one comprises the pertinent knowledge of the

individuals that participate in the organizational action to which the knowledge pertains – and

individuals may contribute some tacit knowledge to the whole. The collective knowledge in the

piece of organizational knowledge can be explicit or taken-for-granted. The shared but

unarticulated knowledge may be non-articulable in practice — adding to the tacit dimension of

organizational knowledge. The tacitness of organizational knowledge can also be attributed to the

fact that the managers (and, indeed, any member) of the organization may not possibly articulate

all the elementary contingencies and behaviors that make up a piece of organizational knowledge

(Winter, 1987).

The implication of the tacit dimension on the management of knowledge becomes

evident. The fullest implication is that knowledge can not be stored away from its holders. The

economic interpretation of knowledge as a 'public good' becomes paradoxical. Knowledge is

public in the sense that the use of knowledge by someone does not consume nor prevent others

from using it. Knowledge is not public, in the sense that no one but the holder can use her or his

own knowledge. Tacitness is a sufficient condition for the rareness and inimitability of

16 Take the example of Yamaha vs. Steinway in the making of pianos. Yamaha has reportedly been able to articulate
most of the knowledge of producing a piano and is able to use computer-controlled machine tools instead of hand
making. However, the tacit component, small as it may be (the 'size' of tacit knowledge is something we can never
know), still makes a difference — according to Steinway, and to many musicians and critics. However, this difference
seems to be relatively irrelevant to a vast majority of piano players — hence, the value of the Yamaha piano. But the
real strategic and firm-specific advantage that Yamaha created lies in the process of articulating the knowledge about
pianos and piano manufacturing, and on the process of using such knowledge — i.e. on its ability to manage
knowledge.
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knowledge, even in a strongly collocated setting 17 . In weak collocation, and more so under

dispersion and differentiation, the context-dependency or embeddedness of knowledge

compounds tacitness.

The context-dependency of knowledge — the embeddedness dimension

Individual knowledge and collective knowledge are context-dependent, embedded, and

eco-specific. This is the particular dimension of knowledge that is transparent under co-setting or

strong collocation. It starts to become apparent in multifunctional, multidivisional, or

multicultural teams, and it is evident when studying the management of knowledge in alliances

and in MNCs.

Our argument about the context-dependency of knowledge lies simply on the observation

that pieces of knowledge that are meaningful, useful and valid in a particular context, space and

time, may be meaningless, dysfunctional and not valid in other contexts, spaces and times 18 . It

evokes reality — or, at least, some relevant parts of reality — as a social construction, and

therefore specific agglomerations of knowledge pertain to specific social contexts (Berger and

Luckmann, 1966:15). Or still, an essential characteristic of social reality is encapsulated in "X

counts for Y in context C" (Searle, 1995).

Dougherty (1992) has elaborated on the difficulty in 'transferring' or 'sharing' knowledge

between groups of individuals in the inter-departmental domain when studying innovation

barriers within large firms, by drawing on the social basis of cognition and on the concept of

`thought collectives', or 'thought worlds' (Fleck, 1979). Absorptive capacity (Cohen and

Levinthal, 1990) plays a contextual role. What we already know influences the method and

content of cognition, of what we will know. So too with the 'system of meaning', or how we

know, a constituent of culture.

17 Surely, if one conceives the situation of full collocation and full co-setting, then a piece of articulated
knowledge (e.g., some given information) would lead into the same meaningful and unequivocal understanding
by all concerned (and show in the same actions) — thus exhibiting a real transfer of knowledge between holders.

18 As such it shares the relativist stand as an answer to diversity (Feyerabend, 1987). It can also be understood as
pragmatic. Yet, our endeavor is in the realm of management.
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Culture is a chief element of context. Culture can be understood as a shared program for

behavior (Hall, 1990) and as the provider of meaning to action (Bruner, 1990). Local culture

stipulates a shared representation of the world, a worldview through which the locals understand

and deal with reality and with each other. Culture is shaped by several interacting spheres

(Schneider and Barsoux, 1997), and each sphere will play a role in sticking a piece of knowledge

to a particular context. For example, the national culture sphere informs management knowledge,

and some management theories or practices valid in one country may not be appropriate in

another. Failure to understand the national culture of host countries has hindered the business of

many firms outside their home base. The industry or business sphere is apparent in, for example,

the fact that an investment decision heuristic may be successful in one industry and prove

disastrous in another — exhibiting the industry embeddedness of some knowledge.

Organizational routines are "executable capabilities for repeated performance in some

context, that have been learned by an organization in response to selective pressures" (Cohen et

al, 1996) (italics added). Badaracco (1990) refers to "knowledge and capabilities [residing] in

geographic regions - in the interstices of social, financial, technological, and managerial

relationships that can link nearby organizations". So does Saxenian (1994), looking at Silicon

Valley and Route 128. Szulanski (1996), studying the intrafirm transfer of best practices, found

that the eventfulness of best practice transfer was induced by the very 'stickiness' of knowledge.

Tyre and von Hippel (1997) present evidence of situated knowledge, that which depends on the

physical elements of context. The dimension of context-dependency considered here extends

beyond social embeddedness (Granovetter, 1985).

Context-dependency in practice also springs from the fact that generally the causal

hypothesis that we seek in our daily experience is not the one valid in all circumstances, but the

one more likely to be valid relative to certain circumstances or factors (Stampe, 1990:135). We

consider the set of circumstances or factors that guide our understanding as a constituent of the

context in which that act of knowing takes place. Under a different set of factors, the same

utterance will have a different meaning. Knowledge becomes especially sticky to the context

when some of those factors are unobservable. Being in context furnishes the clues. Simple as

these clues may be, we just can not 'see' them until we experience them or until someone points

them out to us. But for someone to know exactly what and how to point the right clues to us, she
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or he would have to thoroughly share our experience. Being in context is a search for mutual

equivalence.

The complexity of knowledge

We propose a mapping of knowledge based on the tacitness and embeddedness of

knowledge (see Fig. 2) as a preliminary key to explicate the management of knowledge under

conditions of dispersion and differentiation.

Growing Complexity

Low	 High

Tacitness

Fig. 2 - Knowledge Complexity

The knowledge that is mostly articulable and mostly context-free is the Explicit

knowledge. It is learned by observation and study. It is akin to knowledge in the natural sciences

and engineering domains. Explicit knowledge is usually objective, articulated or codified. It is the

sort that we find in patents, technical blueprints, computer software, and so on. Explicit

knowledge is that which exhibits the highest degree of fit between the knowledge and its

representation. We can grasp it by 'taking a picture' of reality. This does not mean that explicit
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knowledge is simple to handle 19. Its articulation and codification may require rather specific

languages and codes. And progress in measurement, information, and communication

technologies allow for an ever-growing variety, depth, and resolution of the 'pictures' of reality.

So much so, that the resulting information load (or rather, overload) adds technical complexity to

an otherwise relatively simple task. This high amount of information about some explicit reality

consumes patience, time and other resources. It throws a veil over the more complex and less

visible knowledge, that that could give the qualifying or even the succeeding conditions to

compete in a market, or to capture some competence that the firm lacks in its home base. Hence,

`technical complexity' often hides the sources of substantive complexity.

The knowledge that is high in tacitness and low in context-dependency is the Experiential

knowledge. It is learned through experience and practice. Most individual skills, simple

organizational routines (e.g. the operation of a sequential assembly line), and some uncodified

industry norms or 'ways and means of the trade', are experiential. All procedural knowledge

contains some experiential knowledge. We should note that because tacit knowledge is an

outcome of experience, the context in which that experience takes place is an integral element of

the experience itself. Experiential knowledge is low in embeddedness because the dimensions of

context that have the highest degree of impact upon it are few, easily recognizable, and explicable

— usually in the physical context. Such is the case of a specialized set of tools, or a particular

layout. We can reach experiential knowledge by 'jumping into the shoes' of the holder.

We come now to the two types of knowledge that are strongly context-dependent (high-

context knowledge), exhibiting a high degree of embeddedness. Endemic knowledge is

knowledge that is for the most part articulable, but whose understanding depends on the

comprehension of the context to which that knowledge pertains. It is entangled to the lesser or

non-codifiable dimensions of context, such as the local cultural and institutional contexts. The

adequate articulation of endemic knowledge relies on the local language — many of which are

high-context languages (Hall, 1990), making endemic knowledge even more elusive for an

outsider. Endemic knowledge is elusive because its articulation leads to the belief that it can be

19 Here is one example of hardship with (highly) explicit knowledge: a Wal-Mart supercenter in Argentina was
reported as a "typical U.S. store, down to 110-voltage appliances - which were being sold without adapters in a market
where 220 is the standard" (Business Week, June 1997).
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easily understood. Particular instances of meaning being articulated in context-dependent forms

are the use of symbols20 and metaphors21 . Most knowledge about individual and social behavior

is or can be articulated but is endemic. This is noticeable in the knowledge about markets (e.g.

consumer behavior), about business (e.g. firm-government relations), about management (e.g.

incentive schemes), or about operations (e.g. standard operating procedures for customer service).

Another illustration may be the 'mission' or 'vision' statements of firms. These are articulated

`justified true beliefs' of the top management - and therefore represent knowledge, potentially

with key behavioral implications. However, the meaning of the explicit subject matter —

presumed a valid representation in its context — requires the less articulable or tacit experience of

that context, seldom available outside the firm or the industry. Endemic knowledge requires

studying and living in-context, and may be grasped by 'seeing through the eyes' of the holder.

Existential knowledge, on the other hand, requires a tacit experience of both the matter

and its context. It is knowledge both high in tacitness and in embeddedness. Knowledge in many

cultural manifestations (e.g. arts, music, and fashion) belongs to this type. 'Jumping into the

shoes' of the holder is not enough, one has to 'jump into the mind' — or even 'the soul' of the

holder. This is the case of collective 'movements', such as quality in Japan or environment in

Germany, and some clustered capabilities (e.g. entrepreneurship in Silicon Valley). Sophisticated

organizational routines are also in this category — namely those with limited standards and

mostly uncodified procedures (e.g. R&D projects). We learn existential learning by 'feeling and

living', by experience and practice, there where it resides 22 . Existential knowledge is the stickiest

form of knowledge. Its sharing requires almost complete mutual equivalence.

20 There has been a noticeable trend to use 'international' symbols, with extended geographical validity. But
there are many exceptions, even in such a matter as the color used for motorway signs that can be confusing,
say, if one is travelling from France (blue) to Switzerland (green).

21 The use of metaphor is preponderant, say, in the process of knowledge creation (Nonaka and Takeuchi, 1995)
and in the creation of equifinal meaning (Donnellon, Gray and Bougon, 1986). It is interesting to notice that the
other communication mechanisms identified by Donellon et al. (op. cit.) for organized action are also rather
embedded in the wider context of the group. This is clearly the case of affect modulation, but also of linguistic
indirection, and even of logical argument. All this calls for a special attention to context-dependency in the case
of organizational knowledge.

22 Truth has always been conceived in two ways (Wolff, 1970): as stipulative, hypothetical and propositional — the
scientific truth, essentially context free; and as an attribute of existence, depending on being in communion with the
reality itself— the existential truth, fully context-dependent.
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We now have a frame for the management of knowledge under D&D. The classification

of a certain piece of knowledge in one of these four categories precedes its access, storage, share,

transfer, and so on, in a weakly or non-collocated setting. The classification is a heuristic for the

complexity at hand23. Explicit knowledge is the least complex - and simpler to manage.

Existential knowledge is the more complex form of knowledge, and its management puzzling and

demanding. Scale or level of analysis also compounds the complexity of knowledge. The general

rule is, other factors being equal, that the higher the scale (from individual to inter-firm), the

more complex the knowledge.

When we deal with the management of dispersed knowledge, the mobility of knowledge

acquires great significance. Because of non-collocation, this is a remarkable activity in the MNC.

The mobility, or 'transfer' across borders, may occur from some foreign environment into the

MNC, or within the MNC across countries, or from the MNC into some foreign external

environment.

Sharing Knowledge

It is customary to speak of the 'transfer' of knowledge (or 'transfer of technology'), say,

between two distant units of a MNC, or between two different functional units at HQ, between a

vendor and a customer, even between countries. The use of 'transfer' implies (or, at least,

induces) an image of flow: knowledge 'flows' from its primary holder to the secondary holder.

Additionally, the use of knowledge and information as interchangeable concepts turns the

conventional model for information transfer into a model for knowledge 'transfer'. Such notions

23 Let Y be a determined piece of knowledge, and R be the representation of Y. We define the complexity of
knowledge Y as the limit to which the amount of information in R converges when R tends to Y (i.e. when R comes
towards being a meaningful and unequivocal representation of Y). In that limit, the representation is reversible and
occurs without an increase of entropy. In the case of completely existential knowledge, complexity is infinite. Kogut
and Zander (1993) refer to complexity of knowledge in relation to the object of knowledge. They define complexity as
the number of critical and interacting elements embraced by an entity or activity (e.g. a manufacturing process whose
technology is being transferred).
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as emitter, coding, message, media, channel, decoding, and receiver, are used either when

referring to an information system or to a knowledge system (see, for example, Arrow (1969)).

Here, again, we believe the confusion between knowledge and information is detrimental. The

progress in information technologies is turning the transfer of information (as well as its access,

storage, and so on) into a trivial activity. However, there is nothing trivial about the 'transfer' of

knowledge. When applied to knowledge, 'transfer' is a deceiving misnomer — sometimes getting

the explicit (yet insufficient) qualification that it calls for, as in this quote from Jensen and

Meckling (1995): "[`Transfer'], as we use it, means effective transfer, not merely

`communication'. The recipient of knowledge is assumed to understand the message well enough

to act upon it."

Knowledge is a tie of belief and disposition, meaning and action. Knowledge, in its

fullest, is congealed inside the holder, individual or organizational unit. It can not flow. What

flows are 'representations', 'packages' or 'bodies' of knowledge24. When we 'transfer'

knowledge, what we actually transfer is some operationalization of that knowledge, be it data,

information, blue-prints, parts, sub-assemblies, machines, or whatever matter form or energy

form we may choose to represent that knowledge. A very common case is that of having

individuals or teams 'flowing' (often by flying...) in order to 'transfer' some knowledge,

typically of the more complex types.

When the package of knowledge arrives at the receiver' s , she will 'unpack' the

knowledge package and understand or make-sense of it in her own setting or context — i.e. she

will re-contextualize knowledge. The meaning that she will give to whatever we sent is not

necessarily the same as our meaning. The 'knowledge' that she will get after unpacking and re-

contextualization may not be the same as the one we had and sent her as a package. Things in the

package (symbols, artifacts, behaviors) may have an existing meaning in the receiver's context

that is different from the sender's . This is precisely the explanation put forward by Brannen and

24 We will prefer 'package' of knowledge in the remainder of the text, and use the word package without the inverted
commas. 'Representation' is used in Artificial Intelligence, and may be used by us if the package of knowledge is
data, or coded information. We may use 'body' or 'embodied' namely if we refer to knowledge packaged in machines
or even in people.

25 Terms such as receiver or recipient, or other terms from information and communication theory, or logistics, can be
used as long as we refer to 'packages' of knowledge, and not to knowledge.
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Wilson (1996) for the opposite outcomes of Disney's theme parks in Paris and Tokyo (see, also,

Brannen, 1997).

When the knowledge is endemic or existential, then (by definition) the re-

contextualization (making local sense) of whatever was in the package will automatically provide

some local meaning, even if it did not exist beforehand.

Knowledge is not 'transferred' from A to B. It is re-created by B, when B receives the

package of knowledge that A sent. The choice of package is decisive in the attempt to share

knowledge. But it is not enough. What we package must be de-contextualized is such manner that

it may be meaningfully and unequivocally understood when the receiver unpacks and re-

contextualizes it. The design solution to effectively package the knowledge (choice of package

and de-contextualization) will depend or our understanding of the unpacking and re-

contextalixation phenomena - i.e. on the receiver's re-creation of our own knowledge. For that,

we must be aware of the recipient context (e.g. the 'host' system of meaning)26.

We can therefore posit that the 'effective transfer' of knowledge is a dialogue between the
a

sender and the receiver about their own contexts and about the object of knowledge. It is a

dialogue, not a one way 'flow'. The object of knowledge (i.e. the piece of knowledge the sender

wants to 'transfer' to the receiver) can be sent 'one way', with some feedback to control the

technical and semantic effectiveness of the 'communication'. Knowledge about the contexts has

to be 'transferred' both ways, possibly with confirmative feedback both ways too. This also

points to knowledge 'sharing' as a better metaphor than knowledge 'transfer'.

Clearly, there is an awkward problem here: because for one to know the' context of the

other, some prior knowledge of that context is required. This is not solvable, unless there may be

some sort of convergent process and a good initial 'guess' of the unknown context of the other.

26 This paper that you are reading is a 'package' of our knowledge. You will re-create this knowledge of ours. The
point is that we would like to share our knowledge with you. Hence our care with the packaging (the format, the
words, the examples, and so on) - which, of course, presumes that we are using a model of how you will re-create our
knowledge, i.e. a mode; of you and your context. This is the hard bit, this is what often makes the difference between
an effective paper and a dull paper - the lonely and silent dialogue between the writer and the reader.
Picture yourself writing for an audience that you do not know, in a culture much different from yours, knowing that
what they will read is a translation in a language that you can not possibly understand. This is a metaphorical
depiction of much of what goes on in the management of knowledge in the MNC. A straightforward task, right?
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But 'context knowledge' — learning about the other 'thought world', for example — is probably

the most complex knowledge and the hardest to learn. And therefore, very difficult to 'share'. Its

transfer will take experience and time (`feeling and living'). A division of Alfa-Laval understood

that it had to care for the particular relation with and meaning of the cow in the Indian context,

before it could start marketing its automatic milking technology in India. It decided to go into the

Indian market for a while with cooling tanks to preserve the milk immediately after milking and

before collection — an explicit and much less context dependent technology. The resultant

experience provided Alfa-Laval with insights on Indian dairy farming that it could not have

obtained otherwise. Its active presence on the ground also offered the relevant local people and

institutions the opportunity to understand Alfa-Laval.

The MNC had an initial model of a host setting that the MNC had not experienced. It did

not take the ethnocentric (Perlmutter, 1969) route of discarding it and believing in the 'superior'

value of its own views about cows and milking. Nor did it take the polycentric view that it would

never understand India, letting its local managers decide what technologies and products to

introduce and how to introduce them. It took a route of learning about local views, before

`transferring' its advanced knowledge about milking. The initial model of the host world was

sufficiently good to start a convergent process of further discovery.

Fig. 3 illustrates how knowledge from a primary holder A is shared with a secondary

holder. The 'sender' A needs to devote particular attention to what knowledge is to be

`transferred' (piece of knowledge Y, in this case), to the choice of packaging, and to the process

of packing or de-contextualizing that knowledge - that may involve some form of articulation or

codification. In order to prepare the package with Y, sender A must use some model of the way

receiver B is going to unpack and re-contextualize the knowledge. Sender A needs some model of

how receiver B is going to re-create knowledge Y. For A to have a 'correct' model of B's

unpacking and recontextualization, A will have had (or will ask for) some sharing of B's context.

However, for B to send to A some meaningful package of his context, B will need to have A

share with him some elements of A's context — hence the dialogue about contexts (the dash-dot

line in Fig.3). With a model of B, A will then package Y and send it to B. Assuming the package

gets to B unaltered (a technical issue of communication or transport), then B will unpack it and

re-contextualize it — to which end B will use his model of A's context.
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Fig. 3 - The 'flow' of Knowledge Y from A to B

In some instances, A may decide to send a package that includes both Y and A's own

context (see the dash line in Fig. 3). This is the case of an MNC sending an expatriate practitioner

from HQ to some distant subsidiary in order to 'transfer' some procedure, for example. The

expatriate embodies both context knowledge and specific knowledge.

The dialogue about contexts is an iterative process, and therefore the initial models of the

other context are critical. The initial model that sender A has of B may be so 'wrong' that the

iteration (dialogue) will diverge, and the understanding will simply not occur. Likewise for B,

whose preconceived model of A may be such that the unpacking of Y will be detrimental. A will

not be able to share Y with B. The package of the specific knowledge Y is important, but so is the

package used to convey the settings of both A and B. The packages and the packing or de-

contextualization of knowledge are crucial for the effective sharing of knowledge.
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Packaging Knowledge

The piece of knowledge Y and the package of knowledge Y (the manageable

operationalization or representation of knowledge Y) are not externally reversible, i.e. it is not

possible for any external actor to fully share knowledge Y from the package of Y. Packaging

knowledge is, therefore, an entropic process. The choice of package and the de-contextualization

of Y will limit that irreversibility. The higher the degree of explicitness of the package and the

higher the degree of de-contextualization, the more entropic the packaging. The package will be

easy to transport and unpack. However, the recipient will share but a figment of the original

knowledge.

A piece of knowledge may be packaged into 'information'. It can be a statement written

in a natural language (e.g. a patent, an operations manual), a rule or procedure codified using

some standard code (e.g. a chemical equation, a computer program), a design (e.g. an engineering

drawing), an advertisement, and so on. There are packages of knowledge of many sorts, besides

information. Data itself, just signs and recorded observations, is another. Products, as well as

components of products, are also packages of knowledge (and 'reverse engineering' an attempt to

restore the knowledge they contain). Machines, production lines, even full plants, are also bodies

of knowledge.

Finally, human beings are 'bodies' of knowledge. Tacit skills are as easy to 'share' as

moving or following the people that have them - which may not be easy 27. However, some tacit

skills may be embedded - and the displacement of the holders may have a decaying effect on their

capabilities. Moving, say, car designers from Milan to Detroit, or financial market professionals

from New York to Beijing, eventually impacts on their individual professional ability. Therefore,

even people exhibit some irreversibility as embodiments of knowledge. A whole group of

individuals or team may be the 'body' of knowledge. Such is the case of certain pieces of

organizational knowledge that include a strong implicit and overlapped content as well as a very

specialized component – a characteristic that Galunic and Rodan (1996) call the lumpiness of

27 There is a story about a software expert who would move to Seattle only if Microsoft moved his deer with him.
Apparently Microsoft did move the deer.
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knowledge. This type of organizational knowledge emerges usually in specific contexts, under

conditions of high urgency, uncertainty and ambiguity. The replacement of just one individual

may cause a drastic decrease of group performance (e.g. music bands, oil-well fire fighters, bomb

squads, IPO teams).

`Packaging' knowledge may be like drawing the cat, and we know that it is impossible to

rebuild the cat from the drawing, however perfect the drawing. But we can supplement the

drawing with other representations of the cat, say, a card box containing the drawing of the cat,

plus a 3D anatomical model, a rendering of its physiology, a few movies of the cat, and so on. Or,

alternatively, we could choose a small envelope with a fragment of the cat's hair. The ability to

restore the cat is clearly higher with the card box's content than with the drawing, but just having

the small envelope with the cat's hair increases ever so much the viability of re-creating the cat.

However, even restoring the cat from its genes does not create the same cat. The re-created cat

will not have a history. It will not have that nice habit of waking us up by gently biting our feet. It

will never be the same cat. But it will be a very similar cat.

The cat re-creation presented a figurative example of each of three types of packages ,of

knowledge, respectively, representative, replicative, and generative.

A representative package is built by articulating or coding the knowledge into a narrow

form of information28, by stripping knowledge of tacit and non-codifiable contextual factors.

Taking only the articulable part of the knowledge together with a high degree of de-

contextualization provides for a great loss of complexity and high irreversibility, but allows for an

easy management (e.g. storage, transfer). Examples include data files, technical drawings,

company accounts, software code, patents, SOPs, how-to scripts, codes of conduct, and so on.

28 It may be useful to distinguish 'articulating knowledge' and 'codifying knowledge', taking articulation to use
natural language, some of which is particular to high-context communication (Hall, 1990) and with a lot of the
meaning being expressed by non-verbal signs. We understand codification of knowledge as the result of using a
standard code that is widely practiced and calling for rather low-context communication. Therefore, codification is a
larger step into de-contextualized knowledge — and of a lesser (i.e. less reversible) but more 'transportable' package
of knowledge. 'Coding knowledge' (e.g. into a package of information) is not the equivalent of 'coding information'
(e.g. coding a message to send over the wires). Coding information into a message is just like transforming the
drawing of a cat into a set of points in a coordinate system. If we know the coordinate system, and the number of
points is sufficiently large, then it is possible to reconstruct the drawing up to it being practically equal to the original
— the original drawing, mind you, not the original cat.
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Some representations are more reversible than others are (e.g. a user's guide vs. a patent, the

source code vs. the object code of a computer application).

Representative packages have relatively low cost: the package is small and a narrow

bandwidth will suffice for its transfer (the variety and amount of information is limited).

However, effective re-contextualization is hindered. For this reason, representative packages are

extensively used in the MNC to share explicit knowledge in general, or to share more complex

forms of knowledge between 'near-by' units (i.e. medium or high co-setting). Sending

representative packages to 'distant' units requires that the receiving unit have 'experts' with

enough tacit knowledge of the subject matter and original (home) context understanding to be

able to unpack the representation — i.e. someone has to provide for some degree of shared

experience and context. Expatriate functional experts or expatriate managers often play this role -

however, their understanding of the host context may be lacking for an effective re-

contextualization.

The limitations of representative packaging make it relatively less valuable for the MNC -

unless the MNC trades in information. The requirement of high articulability limits it mostly to

declarative knowledge, and to highly technical knowledge in specific codes. The significant

articulable knowledge about markets is context-dependent, and organizational capabilities are

procedural in nature. For these more complex types of knowledge, representative packages can

only be used under strong co-setting.

Replicative packages contain articulations of both the specific knowledge and context, in

richer and broad forms of information, and/or objects embodying non-articulable knowledge. A

replicative package may contain such elements as models or multimedia descriptions, how-to

demonstration kits, non-standard tools, refits for standard equipment, proprietary equipment,

product parts, sales video-scripts. Some components of the package will actually 'contain'

elements of the context, namely the physical context — mandatory if causal ambiguity would

deteriorate the re-contextualization process of some structural relation that is to be kept intact.

Examples include whole information systems, architectural models, complete plant layout,

production lines, quality control equipment, dress codes, and so on.

Replicative packages allow for the sharing of moderately complex knowledge, even
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between distant locations or settings. Because of the tacit and context content, the unpacking is

somewhat limited, though the action content of knowledge will be 'shared'. The package is

replicative because the initial knowledge can be shared in terms of action and consequences -

though antecedents may be misapprehended by or precluded from the receivers. Though this

keeps the original knowledge protected, it hinders re-contextualization. Taking into account the

local elements of context that are not included in the package may prove impossible. The sender

has two options: to make some of the knowledge and contextual relations explicit, allowing for an

easier unpacking and re-contextualization (smart-replication); or to hide these relations (blind-

replication). A package may be blindly replicative simply because of causal ambiguity, and some

relations will be unknown even to the sender. Intel manufacturing units in diverse locations are

almost perfect reproductions — from major equipment down to details such as the color of the

walls. The plant model becomes a key ingredient of a blind-replicative package for Intel's

technical operations knowledge - much of which is experiential and even existential. The 'system

package' that a franchisee gets from the franchiser (say, for a McDonalds restaurant) is another

example of a mostly-blind replicative package of an extraordinary amount of knowledge,

declarative and procedural, of both strategic choices and operational capabilities. The

effectiveness of these knowledge packages that include a significant portion of the original

context in the package shows the power of enacting virtual collocation — 'distant, but yet in the

same place'.

Generative packages of some specific knowledge embody complex, tacit and embedded,

forms of knowledge. Generative packages include the experience of reality, an informed

experience of the specific knowledge in the appropriated setting, cognizant of the constituents of

meaning and action and of its contextual contingencies. A generative package allows for an

approximate re-creation of the original knowledge in another location or context. Because of the

informed experiencing factor, prior knowledge and duration play a fundamental role both in the

packing and in the unpacking. Generative transfer involves a quantitative aspect (the amount of

context knowledge to be included in the package), as well as a qualitative aspect (the nature of

the package itself). De-contextualization is only critical in so far as the non called-for aspects of

the setting should be stripped (otherwise the package becomes inefficient for the amount of

resources it consumes, or unfeasible). Re-contextualization is comparatively a lesser step for the

receiver, for the generative nature of the package lies in the automatic re-contextualization while
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being unpacked29.

There are artificial generative packages, the simulators. Some are relatively limited (e.g.

business games), others are quite sophisticated (e.g. flying simulators). Recent developments in

artificial intelligence, information technology, massive data capture and storage, and

advancements in education and professional training, may bring together expert systems and

simulators that are more extensive and effective. Hands-on training programs are quasi-artificial

packages, in that they usually require the on-location, real-time presence of an instructor. Experts,

individuals or teams, are the generative package par excellence. The expert learns about the host-

context, demonstrates and corrects the specific knowledge in action, points out minute incidents

in the environment that have an impact on choices or outcomes, and shows the evidence of

particular circumstances. The expert also guides the unpacking and re-contextualization of

representative packages and replicative packages of some other knowledge items. And the expert

— individual or team — brings back home, or to another location or context, the experience of

one more generative act, improving the packing and de-contextualization of yet more knowledge.

All in all, a rather full and demanding job — that of being a generative carrier of knowledge.

A generative package may be the outcome of an apparently simple process - as long as

the nature and embeddedness of the knowledge in question is well considered. Swissair wanted to

share its notion of in-flight service quality with a U.S. carrier. Eventually, the choice was to have

two experienced cabin staff from the U.S. carrier actually mixed with Swissair crews and serving

in Swissair flights.

IKEA uses teams sent from HQ to open stores away from Sweden. They take manuals,

layouts, product designs, models, information systems, statistics, and so on. They stay for a few

years in the new country. They choose the location, build and launch the store. They hire and

train local managers. When the store is 'on-cruise', they go back to Sweden for a few months and

write down their recent experience. Then, they move again to a new location. IKEA stores are not

equal, nor carry the same products, nor have the same set of practices. Nor are IKEA stores

necessarily different. They are the outcome of 'transferring' knowledge (IKEA's knowledge),

29 The opposite happens with a representative package, easy to unpack and hard to re-contextualize effectively.
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initially obtained in the Swedish context, to other settings and combining it with local contextual

knowledge — all done through a visible use of generative packages of knowledge, together with

some replicative and some representative packages as well.

The quandary of managing knowledge under dispersion and differentiation

The vast use of travelling, expatriate individuals and teams by MNCs is an indicator of

the importance of generative 'transfer' of knowledge when co-setting is relaxed. But the use of

generative packages is also the more expensive, slow, and potentially riskier process. It is costly

not only because it relies on individuals that embody the knowledge, but also because it requires

the highest bandwidth (real-time, on-location, face-to-face). It is slow for it comprises the

experiencing of reality. It is risky, as knowledge embodied in individuals is somewhat hard to

protect30.

Corporations have avoided the route of extensive use of the generative mode in two ways:

understanding that the effective 'transfer' of the relevant knowledge required less complex

packages; or realizing the choice of other packages, even at the cost of less effective 'transfer'.

Some MNCs (e.g. Japanese MNCs) contained variety by ignoring context differences and

deploying home country expatriates everywhere. By maintaining many critical capabilities at

home, and having their distant units filled with home-nationals, these MNCs kept co-setting to a

large extent and enacted virtual collocation elsewhere. This is similar to managing knowledge

under collocation - knowledge is managed 'naturally', and simpler packages can be used

(representative and some replicative packages). The expatriates are used chiefly as local

operators, not as bodies of firm knowledge to share locally. They bring home some limited

30 Though this risk is more one of loss by the firm than of gain by others. What we mean is that if an expert leaves the
firm, the firm can no longer use the expert — a loss, assuming that the expert's marginal compensation gains were
lower than the marginal income to the firm provided by the expert's services. However, the more complex (assumed
the more valuable) knowledge is highly context-dependent. The competitor or other firm that may hire the expert is a
different internal setting, and may reside in yet a different external setting. The knowledge that the expert embodies
may be ineffective in the new internal setting (namely in the case of organizational knowledge, that requires heedful
interaction with others). And the new external setting may be inappropriate for the expert. Both new settings will, in
due course, irreversibly alter the experiential and existential knowledge of the expert.
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knowledge about their hosts' contexts. Other MNCs have also suppressed variety in distant

settings by using blind-replicative knowledge and apprenticeship programs extensively.

Worldwide franchising operations and Japanese transplants are examples.

Other MNCs have chosen to elect articulable knowledge as their primary target, and make

an extended effort to articulate it (e.g. consulting firms), or are in businesses where the matter is

articulated knowledge (e.g. accounting firms). They use representative packages of knowledge, in

the realm of information networks. Their people learn and use specialized low-context languages.

Some degree of virtual collocation is obtained with socialization programs and common rules of

conduct — often exercised during the language-training programs.

The choice of packages is related and calls for a choice of transport routes31 , and linkages

modes (Asakawa, 1996). Simpler packages are context free and therefore easy to transfer (e.g.

information or data transmitted in a narrow bandwidth Intranet). Using broader routes (e.g. video

conferencing or face-to-face) to transfer explicit knowledge (e.g. of technical specifications) is

inefficient. Sticky packages (e.g. of existential knowledge) require very broad routes over

repeated periods of time (e.g. an adequate interface structure between two 'distant' alliance

partners: shared norms of engagement, frequent face-to-face socialization, and so on (Doz,

1996)). Failure to do so leads into a 'choked pipe' situation and ineffectiveness (as was the case

of the alliance between Swiss Ciba-Geigy and a Californian drug delivery systems startup).

Intermediate forms of knowledge can be shared in ways that do not require high

bandwidth channels. Experiential knowledge, for instance, can be packaged as tacit and

uncodified skills, with a minimal amount of articulated knowledge (e.g. in a skilled worker), as

part of a replicative body of knowledge. In such instance, the experiential skills can be shared

with a distant colleague through face-to-face interaction, but barely necessitating verbal or

written communication. Segafredo-Zanetti successfully 'transferred' its uncodified proprietary

know-how of blending and roasting Italian espresso coffee to a licensed plant in one country and

to its acquired plants in several other countries. A replicative package was used involving plant

31 Arrow (1969) presents two insights that are of relevance for these choices: the capacity of the package and
transport route are subjective ("a channel has more capacity if the receiver regards it as more reliable"); and
communication relations are multipurpose ("channels of communication serve purposes other than the diffusion of
innovation").
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layout, equipment, raw material specifications, and so on. But the critical experiential knowledge

`transfer' was done with one highly skilled roasting operator from Segafredo's original plant in

Bologna, Italy. By working together with the local roasting operators, in the host country refitted

facilities, over a couple of days at a time, and repeating that shared experience a few times over a

few months, the 'transfer' was consistently effective. The Italian operator spoke only Italian, the

receptors spoke only their mother tongues (in cases rather different from Italian, e.g. German).

Local secretaries or managers provided just some brief introductory translations, as they were too

busy to attend to such a time consuming exercise (and the language used by skilled workers is

highly metaphorical anyway). With hindsight, Segafredo believes that the effectiveness of the

transfer would have been lower if there had been verbal communications, as master and

apprentice would probably have spent their time discussing soccer. If more educated engineers

had been involved the tacit skill could be lacking and they would probably prefer to argue about

what was the better national 'theory' for coffee roasting.

Another matter that MNCs face when managing knowledge in a non-collocated situation

is to decide what knowledge 'moves' to where - sharing all knowledge between all units would be

inefficient, not to say impossible. Explicit knowledge and representative packages can easily be

placed in servers in the MNC information network - the packages can easily be uploaded and

downloaded, and the burden of re-contextualization lies on the user or receiving unit. But, as

mentioned earlier, this is strategically the least interesting of the forms of knowledge.

The pattern that surfaces by observing the behavior of MNCs is that of 'moving' the

simpler forms of knowledge to the locations of the more complex and sticky knowledge (e.g.

`sending' engineering capability knowledge near to the market location) (Doz et al., 1997). This

is consistent with keeping the highest possible degree of collocation and co-setting for the

management of complex knowledge. SGS-Thomson, specialized in providing custom dedicated

semiconductors, or systems-on-a-chip — requiring a fast and deep understanding of the customer

needs and context — places part of its designers and engineers in 'design centers' around the

world near its major customers, and even inside the customer facilities. Toshiba's model

exemplifies the opposite concept, that of letting capabilities knowledge put in one place and

moving the market knowledge to it. CNN's is a similar instance of collocated capabilities, and

markedly so in its first and more parochial phase. A very simple representation of knowledge,

data (i.e. unedited pictures and sound) moved from several places around the world to the center

33



in Atlanta. There, the data was selected, edited, commented, and exhibited. Both de-

contextualization and re-contextualization occurred almost simultaneously - a feat in dispersed

and differentiated knowledge management.

Another choice has been to 'move' and 'concentrate' all the critical capabilities

knowledge and market knowledge of a particular industry or division of the MNC in a single unit

(e.g. a 'center of excellence', a 'global mandate' subsidiary), usually located near the stickiest of

the knowledge involved. The MNC chooses the collocation of a dispersed set of situated

knowledge. Often, in the case of centers of excellence, through the strict collocation of people

from different countries and functional backgrounds. The industry and the MNC they belong too

provide their limited shared context.

The management of knowledge in the MNC has evolved into many configurations and

strategies. The rule, still, seems to be the search for co-setting, or at least collocation, a rule that

we can interpret as the seeking of a situation which allows for an emergent, uneventful

management of knowledge. However, more and more MNCs, both old and young, are learning

how to manage knowledge in a more explicit fashion, accessing, melding, and leveraging

knowledge from dispersed and differentiated locations. The key elements in those processes are:

the identification of specific knowledge; its classification in a complexity framework; deciding

what is the 'moving' knowledge and the 'put' knowledge; choosing the package or set of

packages of knowledge to be used; the transfer route; and the roles played by the different

participating units.

Conclusion 

These are elements of an articulate management of knowledge. Challenging and eventful,

it is the alternative route to deal with the predicaments that we have been avoiding by collocating

and co-setting. In our contemporary world, in this proclaimed 'information-age', in this

emergence of a non-material order, an explicit management of knowledge is compelling. For the

decisive issues that we face are not exchange and scarcity, but sharing and understanding (Caraca

and Carrilho, 1994) — or rather, misunderstanding. Seizing the opportunities and the advantage

of a world with dispersed and differentiated knowledge is of the essence.
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