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I ntroduction

It seems to be common knowledge that today’ s competitive organizations are those which can be
qudified as"innovaive" "intdligent” or "flexible’. It is, however, not clear what stands behind those
words. This paper focuses on organizations that derive thelir competitive advatage from their
"effectiveness in ambiguity,” an expresson used by Herzberg (1987) to define "inteligence.” Thus,
we focus on organizations that remain competitive in the worst conditions. The firms lose their way,
the executives vision becomes fogged. The strategic task is then to restore "clarity” —as opposed
to "ambiguity" — by generating new knowledge, or by transforming the existing knowledge, to "get
out of the fog." This paper discusses the didectics between ambiguity and knowledge. The
conventiond view is that the rlevant knowledge comes from explicit Stuationd andysis, i.e. itisob-
jective knowledge. In contradiction with a postivist notion of knowledge that views it merdy as
"information enriched with meaning and experience,” we argue that cognitive and organizationd
issues should no longer be approached separately. By identifying the role played by particular types
of knowledge in the step of resolving an ambiguous Stuation, we try to enlighten the role played by
the richness, the densty and the versatility of knowledge.

In order to andyze the different movements of knowledge within organizations facing an ambiguous
stuation, a two-by-two matrix inspired by Spender (1993, 1994) and Nonaka (1991; 1993; 1994)
iselaborated. Two digtinctions are made. One is explicit/tacit, familiar from Polanyi’s work (1966,
1958), and the other is the individud/socid, familiar from Durkheimian sociology. To avoid
misnterpretations, we will use an individud/collective dimension (as used by Nonaka).

As we look for the bass of a "grounded theory" (Glaser, Strauss, 1967) of organizationa
knowledge dynamics, we investigate into the workplace the managers behaviors and knowledge
mutations as an ambiguous and unpredictable Stuation has to be faced. We unpack the role played
by the above four types of knowledge (explicit/individud; expliat/collective tacit/individud;
tacit/collective) as we see organizations moving around the matrix as they try to ded with various
ambiguous Stuations. We thus unvell tacit knowledge as a source of competitive advantage. Case
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study research was conducted in France (1991-1992), Audtrdia (University of Technology, Sydney,
1992-1993), and in the US (New Y ork University, 1993-1994).

Defining Ambiguity

Ambiguity is aconcept that is scarcdly used in the management literature, a leedt, rardy used in its
gopropriate meaning. Characteridicdly, ambiguity is often confused with uncertainty, from which it
differs in many ways. The word's etymology comes from the Latin ambo (two). The word
expresses the impossibility to decide upon a definite meaning of a Situation, a sentence, a word, a
thought, an action or a person. For example, oracles are traditiondly ambiguous. They offer many
interpretations, while never being trgpped in one definite meaning.  In rhetoric, ambiguity isused asa
technique to leave the audience uncertain about the meaning of an assartion, and then to play with
the different potentid meanings of this assertion. In Racinés Andromaque, Pyrrhus says to
Andromague: "You hate me more than al the Greeks together.” We have here the smultaneous
presence of two (ambo-) possible meanings : (8) Andromague hates Pyrrhus more than the Greeks
hate him; (b) Andromaque hates Pyrrhus more than she hates the Greeks.

Uncertainty is dtogether a different concept. While ambiguity is atached to the notion of meaning,
uncertainty is defined as the characteristic of an event that is not determined. Uncertainty can
goply to a gtuation that is known, clear and identified. The fae of the Pisa tower is uncertain. It
may fdl or it may not, but there is nathing ambiguous about the inclination of the Pisa tower (it is,
indeed, inclined, and a measure of the inclination can be taken). Ambiguity is aout the Imultaneity
of two or more meanings that we cannot weigh, while probabilities may apply more easly to the
weight of an uncertain event.

Obsarving ambiguous Stuations is dedling with Stuations where nothing is permanent, nothing is true,
nothing isfase. Or all istrue, all isfase, as noted by Rosset (1985). With the multiplication of
potentid meanings, "every way leads to Rome," notes Rosset, o that "no particular way leads
specifically to Rome." The organizations we study are in such Stuations. The certainty/uncertainty
of their choicesisimpossible to determine.

Struggling With Ambiguity

Nether sysematicaly deterministic, nor spontaneoudy voluntaristic, organizations work under sets
of minima (minima conggency, minimd faith, minima contentment, etc.), "weathering the gorm,”
"unlearning yesterday” in order to continue to "fly without flying apart,” while "proliferating processes
collide, contest, and interact with another to generate wisdom" (Hedberg, Nystrom, Starbuck,
1976). In the mantenance of this minima, managers try to make sense of the simuli they
perceive. Subsequently, "those interpretations are generated within the organization in the face of
considerable perceptual ambiguity” (March, Olsen, 1976, p.19). Firs, we do not notice
evaything. AsR.D. Langputit: "Therange of what wethink and do, is limited by what we fall to
notice. And because we fail to noticethat we fail to notice, thereis little we can do to change, until
we notice, how falling to notice shapes our thoughts and deeds' (quoted by Goleman, 1985,
p.24). And to dart to notice that we fail to notice, we need to deploy consderable efforts, and to
gruggle with contradictory stimuli, which carry many antitheticd meanings: a permanent struggle with
ambiguity.

Freaking out in thefog: ambiguity as an obstacle to decison making
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"Struggling with ambiguity” (Alvesson, 1993) can thus condition the fate of an organization. For
ingance, tolerance to ambiguity has been identified as a critical factor of success when deding in
foreign countries, anongst others cultures (Marquardt, Engd, 1993). While decison theorigstry to
improve and rationdize what they would optimidticaly cdl the "human thinking system,” in red life,
"people do not know dl of the sources of stimuli, nor do they necessarily know how to distinguish
relevant from irrdevant information” (Starbuck, Miliken, 1988, p. 41). People act according to
"criterid’ that they view as important, sometimes quite unable to define why these criteria are
important, sometimes totaly ignoring, or forgetting why they decided that these criteria were
important, for individuas have the tendency "to ded with a limited set of problems and a limited set
of goas' (March, Cyert, 1963, p. 117). "Bounded rationdity,” i.e. searching for answvers in the
direct neighborhood of the problem source, thus dands as another druggle with
ambiguity. "Perceptud filtering” (Starbuck, Miliken, 1988) is another human "mechanism” usad to
druggle with ambiguity. All we do is, digantly or closdy, loosdy or tightly, deiberately or
unconscioudy, linked to the primary humean activity of struggling with an environment in which darity
can never be taken for granted. And because we have "to live with complexity" (Starbuck, Miliken,
1988, p. 58), we can learn and "unlearn” (Hedberg, 1981). As the Greek philosophers and
rhetorists were delighted to teach to their scholars, eaborating ambiguity is a hedthy attitude to
"learn to learn” and "to learn to doubt.” But, "how capable then are organizations to unlearn old
behaviors and world views and to relearn when they face new dtuations? Severd authors have
expressed pessmigtic views on this matter” (Hedberg, 1981, p. 18).

Thrivingin thefog: thetactical use of ambiguity

In the preceding section, we reviewed how the literature most commonly portrays ambiguity as an
obstacle to decison-making. In this section we will see that ambiguity can be actively sought and
enacted for many tactical purposes.

One of the domains where ambiguity might be sought islanguage. Managers tend to be less precise
about their purposes in bureaucratic environments in order to protect their persond space. Thus, by
using loose role definitions or avoiding direct confrontation, they maintain a "blur zone' (Crozier,
Hedberg, 1977). A loose role definition, used with accordingly ambiguous language, can be of
tactical use when role conflicts arise (Shenkar, Zeira, 1992). Thus, ambiguous language can be a
mean of competitive advantage when used with cunning. Détienne and Vernant, in their study of
cunning intelligence in ancient Greece (1974), show how poaliticians and sophists used this kind of
"oblique knowledge' to ded with "ambiguous, shifting and disconcerting Stuations.” Nowadays,
ambiguous language may be used as wdl to manipulate voters (Dacey, 1976). Ambiguity may
eventudly be the wisest choice when deding with palitics (Alesina, Cukierman, 1990). Thisfinding
is skillfully demongtrated by paliticians as they run for presidencies.

Reacting to the tradition which has reduced rhetoric to summaries of rules and principles, Covino
(1988) identifies rhetoric as an at of creating purposeful ambiguity. FHghting the well-spread
assumption that rhetoric is a technique with no other purpose than pedagogicd, Covino
reviewed Plato's Phaedrus, Aristotle's Rhetoric, and Cicero's De Oratore, aong with Michd de
Montaigne, Giambattista Vico, and David Hume, noting that such spirit of questing and ambiguity
contributes to a drong resstance to a podgtivisic epistemology that exdts knowledge-as-
information.

Following Covino's footsteps, using a psychologica perspective, Gregory (1988) dates that dl
human observations are perceptualy, and aso conceptudly, ambiguous. Recdling to readers the
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philosopher’s "sensg" vs. "sensation” dilemma, Gregory concludes that eaborating ambiguity is part
of our sense-making, for we dl try, from sensations that are essentialy private and persona, to make
these sensations the basis of objective knowledge.

When the potentid presidential candidate plays with words when asked about hisintentions, he does
nothing but play on the "sensg" vs. "sensation” dilemma. He dlows ambiguity with the tactica
purpose of preserving some aternatives which to maneuver. Will he be a candidate ? With whom
and againg whom ? The voter is left with a mutable and loose sensation that "he might,” and with a
grong sense that "he may."

Resear ch M ethod

The objective of our empirica research is to identify in the workplace the existence of specific
modes of knowing in "ambiguous, mutable and unpredictable” dtuations and thus to answer the
following questions:

* In organizations struggles with ambiguity, can we identify atype of knowledge from our 2x2
matrix thet is dominant a a particular time?

* If 0, how can moving around the matrix help organizations to succeed in their struggle with
ambiguity ?

» Can organizaions derive a competitive advantage from such a dynamic handling of ther
organizationd knowledge ?

Revelatory situations & purposeful sampling

We used multiple case study research (Glaser, Strauss, 1967; Lincoln, Guba, 1985) to investigate
the phenomenon of organizationd ambiguity within its red-life context. The rationade for the choice
of multiple case study research was "producing evidence that the four cases did indeed involve the
same syndrome’ (Yin, 1984). Each case had to be carefully sdected to be certain that the
organization was redly facing an ambiguous, unpredictable and mutable Stuation. Organizations
were sdected on the peculiarity of Stuations they were to cope with (unexpected rupture in the
course of events, such as sudden political turbulence).

With such criteria, four organizations were findly sdected for ther commundity in attributes of
interest (task complexity, highly ambiguous Stuation) and divergence in other atributes (different
countries, different products and services, different purposes). These organizations are Pechiney
(France, Guined), Indosuez (USA), Qantas (Audtrdia) and Indigo (France).

Not to recall Schon’s"reflective practitioners' (1983, 1988),
Engaging intervieweesin " reflective practice’

"Reflective practice’ is thinking about and criticdly andyzing on€'s actions with the god of
improving on€e' s professiona practice (Kottkamp, 1990; Osterman, 1990; Peters, 1991). "Engaging
in reflective practice requires individuas to assume the perspective of an externa observer in order
to identify the assumptions and fedlings underlying their practice and then to speculate about how
these assumptions and fedlings affect practice’ (Imel, 1992). Reflective practice finds its roots in the
works of Dewey, Lewin and Piaget, "each of whom advocated that learning is dependent upon the
integration of experience with reflection and of theory with practice® (mel, 1992, p. 1). We were
interested in reflective practice as a research method because it fits perfectly with a naturdigtic and
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empiricd inquiry of tacit knowledge as a competitive advantage in ambiguous Stuations. On one
hand, "reflective practice’ is a process of making sense of one's own practice, during or after the
action has taken place (Osterman, 1990). This seemsto be one of the main activities of a person or
agroup of personsfacing "ambiguity": trying to make sense. On the other hand, reflective practice is
one's own investigation in his or her own "knowledge system.” Thus, we see reflective practice as
an excdlent tool to identify, within this knowledge, which part is tacit or explicit, individud or
collective.

Ladt, but not least, argument in favor of usng "reflective practice” as a research tool is its ver-
sility. 1t can be used as people are "knowing in action" (Schon, 1988), or ad hoc, with the
purpose of asking people to lead a "reflection on their action”. Thus, it fits with various research
designs, especidly those dedicated to quditative data andysis (Miles, Hubermann, 1984), as in-site,
in-process andysis can be required aong with ad-hoc and post-data gathering analysis ("reflection in
action" versus "reflection on action"). This method gives the opportunity to measure one€'s own
perception gap between what he thinks to be —in action — his "way" to manage knowledge, and
what he findly discoversit to be a posteriori. Kortkamp (1990) uses the terms "off-ling" and "on-
ling" to digtinguish between these two modes of reflection (in-action/on-action). By this method, the
researcher plays the role of a "catalys," helping out the interviewees to become aware of the
contradictions between what they do and what they beieve they do (Osterman, 1990; Schon,
1988). Here the researcher may pay dl his attention to many research biases including the great
sengtivity of people when they have to examine their own beiefs, vaues and fedings (Peters, 1991,
Rose, 1992). Moreover, Ladey (1989) warns about the limits of reflective practice: it requires both
knowledge of practice and awareness of professiona and persona philosophy. "Reflection without
an understanding of the rules or techniques that congtitute good practice may lead to a repetition of
mistakes, whereas reflection without philosophical awareness can lead to a preoccupation with
technique' (Imel, 1992, p. 2). To conduct interviews and to play adequatdly the role of "catayst,"
we will follow the rules that Peters (1991, pp.91-95) enunciated in a process he caled
DATA: "describe, andyze, theorize, and act.”

Completing " reflective practice” with direct observation

However, as Schon (1983, p. 51) judicioudy noticed, much of the "skillful action reveds a knowing
more than we can say," using here Polanyi’ s words to define tacit knowledge: "Knowing more than
we can tel" (Polanyi, 1966). Thus, we cannot entirdy rely on what managers have to tdl us about
ther "way" to manage knowledge. Firg, it may happen that they don't know that they know, or
more likely, that they do not know at dl. For this reason, we will use a second method, which is
direct observation. This however implies that the researcher must be present when (@) the person
discovers the ambiguous Stuation (emergence), (b) when this person ded's with ambiguity by usng
different types of knowledge (explicit, tacit, individud, collective) and, findly, (c) when this person
escapes, avoids, or thrivesin this ambiguity to achieve his or her purpose.

Reaching " triangulation" by using different sources of data

Multiple sources of evidence were gathered to obtain a triangulation of observation methods and to
mantan a chan of evidence (Yin, 1984). Letters, memoranda, communiqués, agendas,
announcements, adminigrative documents (proposa, mission reports), news clippings and articles
gppearing in the mass media were mgjor sources of secondary data. In the Pechiney case —the
sudied events having occurred in the late 1920s and 1950s — complementary archival records
were used (organizationa records, organization notes, CEOS diaries). Direct observation in dtes
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was intendvely used with an average vidt of 9x monthsin sudied organizations. Direct observations
were made throughout the field visit, "including those occasions during which other evidence, such as
that of interviews, was being collected” (Yin, 1984, p. 91). In-depth interviews were used to ask
key respondents for "for the facts of a matter as well as for the respondents opinions about the
events' (Yin, 1984, p. 89). Interviewswere of an open-ended nature, with severd recurrences and
opportunity for feed-back from respondents. The respondents population included people involved
and not involved in the dudied processes, so as to measure the awareness of these processes in
the organization and to understand the articulation of the different types of knowledge. The research
findly involved 70 series of interviews (from 10 to 25, according to the size of the studied
organizetion).

Reflective Practice

/\

Secondary Data 4——p Direct Observation
(Archives, memos, etc)

Fig. 1: Triangulation of qualitative methods

Data Analysis

Reliability of theory congtruction relies on a " process that must be desgned to highlight relationships,
connections, and interdependencies in the phenomenon of interest” because "researchers cannot
make deductions from concepts adone’ (Weick, 1989, p.517). Unlike postivisic research,
inductive research "lacks a generaly accepted model for its centra creative process’ (Eisenhardt and
Bourgeois, 1988). In the absence of a mode, data analysis has been focused on a chronological
study of agendas and events, trying to identify for each phase what kind of knowledge plays what
exact role (individua/collective, explicit/tacit), based on a categorization partly inspired from
previous findings (Hedlund, Nonaka, 1991). The purpose is findly to identify and to test the vdidity
of apeculiar knowledge process that handles mutability and unpredictability.

Case descriptions were developed by combining the accounts of each respondent and by direct
observation of events whenever possible (al cases apart from Pechiney). Motives and opinions for
actions and events that were not observable were included in data sets so as to be preserved for
further investigation. That search was complemented by cross-case anadlysis, and corntinuous feed-
back to respondents to improve both construct vdidity and adjustments (Eisenhardt, 1989). All
data (from reflective practice, interviews, direct observations and archives) were compiled for
andyss in tables ingoired by Miles and Huberman's (1984) method for quditative data
andyds The purpose was to identify, for each step of the organizationd sruggle with ambiguity,
what type of knowledge (e.g.. tacit-collective) was mostly used. The outputs were tables reating
the frequencies and the purposes of the use of one specific type of knowledge a one particular
time. What emerged were propositions shedding light an the conditions surrounding the use of
different typesmodes of knowledge in the various steps of the organizations sruggles with
ambiguity.
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Elaborating the Matrix

Explicit and collective knowledge

Explicit and collective knowledge is dl the knowledge a community can tel it knows. Spender
(1993) used the term "objectified knowledge' to suggest that this knowledge is considered
"objective’ by the community thet sharesit. In a pogtivist understanding, science is a collective and
explicit knowledge, though this concept has been chalenged by Thomas Kuhn in The Structure of
Scientific Revolutions and by Paul Feyerabend in Against Method. For these authors, scientific
knowledge is embedded in "paradigms’ that are condtituted by both scientific discoveries that are
commonly acknowledged as vaid, and beliefs on the sate of the paradigm. Thus, for these authors,
scientific researchers should "chdlenge" (scientific revolutions) exigting paradigms in order to help
science to progress.

In the organizationa body of knowledge, patents, corporate written rules and procedures, or-
ganizationd charts, management decisons that are known by the whole organization (such as those
disseminated through communiqués) are dl pat of the explicit and collective body of
knowledge. Patents, for instance, are the articulation, embedded in written format, of the technical
know-how of the firm (Teece, 1987). The purpose of making knowledge explicit and collective can
be to disseminate this knowledge to others, to inform people about recent management decisons, to
implement new programs and procedures within the organization, or to signd to the "externa
environment” the organizationd purpose and pogitions, eg. prices are Sgnas to the competitors and
partners of the organization. All explicit and collective knowledge is not sysematicaly explicit or
collective in the firg place. Rules that are informa and ephemerd can become permanent and
explicit through “inditutiondization” (DiMaggio, Powel, 1983). "Organizationd ceremonies’
(Meyer, Rowan, 1977) can dso become explicit rituds, and progressvely stand for permanent
rules.

Explicit and individual knowledge

We can gpproach individua and explicit knowledge from two perspectives. the sociologicd and the
technologica. From an dementary sociological view, we would say that everything that becomes
conscious to us, becomes part of our individua explicit knowledge, i.e. we discover that we belong
to a cetan group of people in the organization, such as commercid middle managers, for
example. As soon as we become aware of this belonging, we acknowledge explicitly in our
behavior what has become a "fact". Spender (1993) uses the term "conscious knowledge' to
express this type of knowledge.

The other Sde of individud and explicit knowledge iswhat we will cal our "known-expertise," not to
contradict previous findings on expertise that clearly state that the essence of expertise liesin the tacit
undergtanding of rules that are unknown to the beginner or non-expert. The example of the chess
magters used by de Groot (1946, 1965, 1966) or Newdl and Simon (1972) clearly illudtrate this
point. However, some types of expertise have solely one explicit purpose. The diploma and the
titles of doctors have the purpose of communicating the reliability of their services They may, as
well, have the purpose of stating a socid and power postion, as unveiled by Foucault (1969) in his
sudy of the "statutory knowledge' of doctors in the history of medicine. This type of explicit and
individuad knowledge, used with the purpose of "declaring,” has been termed "declardive
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knowledge' by Polanyi (1958). Pogtioning and socid role consequently play a mgor part in the
transformation and exposure of individud and explicit knowledge.

Tacit and collective knowledge

We dl have some "truths’ that we hold collectively. Deception masters of World War |1 knew it
perfectly well (Herbig, Daniel, 1983), and the secret location for "D-Day" was tacitly known by
thousands of people ("tacit" being understood here as "to know more than one is willing to tel™)
without ever being expressed explicitly. Thus, secrecy ismaintained on a sociologica ground, rather
than on the basis of explicit rules done (Smme, 1906, 1908). On June 24, 1944, Verlane's
poetry announces the operation: "Les sanglots longs des violons de I'automne...." The poem was
quickly circulated in resgance networks, without ever being trandated openly into its red
meaning. People knew tacitly that D-Day had come. This tacit circulation of knowledge heps
organizations to solve problems that they cannot make explicit. Managers eaborate informal task-
forces that work on criticd issues in pardle with —not exclusve d — formd structures. This
"clandestine management” (Moullet, 1992) or these "collaterd organizations' (Zand, 1981) often
"cryddlize' themsdves in the course of action. People gather to ded with a specific problem, and
naturaly gether again when asimilar problem arises. This "web of complicities’ dlows organizations
to ded "obliqudy" with delicate tasks when forma and explicit processes seem to fal (Baumard,
1994). More generdly, we dl possess "menta models’ (Johnson- Laird, 1983) whose grounds are
often collective. In the Challenger disaster, NASA engineers progressively assmilated the Thiokol
rubber joints defaults as "acceptable” Although measures were explicitly showing unrdiable
performances, it became tacitly accepted that this imperfection was after al "norma” (Starbuck,
Miliken, 1988a). As Ruddick (1988) put it, when "sdlf-deception is mutud, and the methods com-
mund [...] no one acting in concert has an interest in spesking, or producing evidence, againg the
fase belief or questionable desire that each person wants to maintain.”

The main reason behind this scary fact has maybe been reveded by Berger and Luckmannin The
Social Construction of Reality (1966). All knowledge is socidly condructed. We were born in a
"socid condruction,” from which we learned to assmilate and articulate the stimuli around us to
formulate our language. In organizations, people belong to "communities of practice’ (Lave,
Wenger, 1991; Vygotsky, 1962) where they share a practicd knowledge which is both a"sgnature”
of their belonging to this community and amajor source of change for this community. Many trades
are thus learned tacitly and collectivdy. Masonry apprenticeship is a "learning-by-doing and by-
seeing-others-doing-it" process. The tacit and collective know-how of cathedral builders
has become legendary . As cathedrds were sometimes built over three or four centuries,
generations of cathedra builders transmitted from fathers to sons a know-how for achieving
complex tasks with many of the people being illiterate, without knowledge of reading or
writing. Commitment and faith in supra-ordina goas were part of the process.

Tacit and collective knowledge can dso be a guarantee of organizationd operationd safety. The
"collective mind" of flight deck operators (Weick, Roberts, 1993) permits highly complex
organizationd tasks to be achieved with very few accidents. This "organizationd mentdity” or
"organization mind" (Sandelands, Stablein, 1987) relies upon a tacit understanding that does not
necessitate explication. Thus, technical knowledge is often acquired through repetitive tasks, which
know-how is difficult to communicate. Such is the know-how of the baker, that Nonaka uses as an
example (1993), or of the sted worker who "knows' how to approach the metd to cut it
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properly. Scribner (1986) explains how tacit knowledge is held collectivdly by workers in a
commercid dairy (the warehouse order packers, delivery drivers, and inventory takers). This tacit
and collective know-how is difficult to imitate, and can procure a vauable technologicd rent,
dlowing the firm to develop an “"gppropriability regime’ (Teece, 1987, Nelson & Winter,
1987). Many times we say "we know" to express assumptions that seem to be "common sense”
while in fact we only express the output of tacit and collective learning (Isaacs, 1950) or things we
have learned by traditions whose origins have been forgotten (Nyiri, Smith, 1988). Many dements
of our knowledge are gathered from others, without our awareness while we sociaize (Nonaka,
1991, 1994; Lewicki, 1986). We assmilate assumptions that are not ours, and persondize or
rationdize them, 0 as to give them our "sgnature”” Eventudly, we would say "It's common
knowledge," or, "It's common sense”’ (Spender, 1993).

Tacit and individual knowledge

As Polanyi (1966) put it, “We know more than we can tell." Fire, there are many stimuli that we
natice without being aware of noticing them. We learn without awareness of what is being learned
(Thorndike, Rock, 1934). We cannot communicate what we learn, thus, we are the only onesto be
the recaivers of this "knowledge" Second, we do not aways learn systematicdly or
intentionally. There are many things that we have learned "incidentaly" (Jenkins, 1933), because we
had the luck to encounter an unexpected learning experience, or because we were focusing on
another task, and something "else' was to be learned in this task that we did not expect. In the
routine of repetitive tasks, we may aso acquire a tacit knowledge concerning the improvement of
our task. This "procedura knowledge' (Anderson, 1976; Scribner, 1986) is difficult to share, and
when somebody replaces us a our task, the "know-how" is difficult to transmit — a topic thet is
wel-known by qudity researchers. Many experts see in the difficulties to implement qudity
management in the US the difference in attitudes towards learning and knowledge between the US
and Japan (Nonaka, Hedlund, 1991). There might be a ample reason for this As termed by
Spender (1993), alarge part of our knowledge is "automatic knowledge." We do not know where
it comes from, and we cannot tell that we know, though "it's here" and "it works" We encode
without awareness of encoding (Hasher, Zacks, 1984). We act mindlesdy (Langer, 1978; Langer,
Blank & Chanowitz, 1989). We act indinctively, rely on an "anima knowledge" made of erdic
reections and impulses, based on fedings, andls guts like animas do (Griffin, 1982; Morin,
1986). We often rely on a "practicd knowledge® (Nyiri, Smith, 1988), which we are not able to
isolate, define or describe, for we acquired it through mindless and automatic practice. Some ele-
ments of our knowledge were constructed unconscioudy, by "serendipity,” that isto say, by luck, by
imagining a body of knowledge that does not rely upon stimuli, but solely is work of our mind. Al
this heterogeneous, and rather myserious, body of knowledge is our "tacit and individud
knowledge."

Moving Around the Matrix
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It would be mideading to State that the above four types of knowledge are independent from each
other, and condtitute separate and idiosyncratic bodies of knowledge. The dynamics of knowledge

are continuous movements, exchanges, and transformations of one type of knowledge into another,

whether deliberate or unconscious. To express the speed of these transformations and shifts, a
suggestive andogy would certainly be close to the notion of eectricad frequencies. Unfortunately we
have no cluesto know wether the human brain processes these four types of knowledge in pardld

or sequentidly.

Researching the episemologica and ontological dimensons of knowledge, Nonaka (1990)
gynthesized the four kinds of trangtions between explicit and tacit dimensons of knowledge
(Fg. 2). As Nonaka compiled it from different authors (Piaget, Teece, €tc.), a specific mode of
trangtion exigs for each trandformation. For ingance, tacit knowledge circulates through
socialization, i.e. we learn tacit behaviors, or rules, by interacting and observing other people. This
tacit knowledge (eg. the baker's tacit know-how in preparing bread) can be articulated in more
explicit rules (i.e. by usng different sets of measuresin dl various conditions of the process in order
to identify the rules that are used tacitly by the baker), and then becomes explicit knowledge. This
explicit knowledge can then be combined with other dements of explicit knowledge. For example,
two softwares can be merged together. The new sat of indructions is a combination of formerly
separated sets of ingtructions included in the two software packages. When we face an explicit set
of knowledge, we then have to integrate it into our behavior and practice. We achieve this task
through practice of the explicit rules, techniques, scientific findings, etc. We internalize these
elements of explicit knowledge in our tacit knowledge and make them ours. .

Tacit Socialization

Articulation Explicit

Tecit Inter nalization Combination Explicit

T— Explicit Explicit hl

Fig 2.: Transitions fromtacit to explicit and vice-versa (Nonaka, 1990)

Using previous findings (Nonaka, 1991, 1992, 1994, Teece, 1987; Winter, 1987; Spender, 1993;
Polanyi, 1966), we developed the preceding matrix by integrating the individud and collective
dimensons. We findly identified eight forms of trangtions in an integrative framework to andyze
the different shifts between knowledge types (see Fig. 3). We use these eight forms of trangtionsin
tables ingpired by Miles and Huberman (1984) to identify, describe and explain when and how they
occur in the studied organizations. For ingance, we would identify an "gppropriability regime"
(Teece, 1987) between the knowledge of engineers plaming and executing the congruction of the
Guinean plant, and that of newcomers to the plant. As another example, managers would gather
various uncertain or ambiguous stimuli and build a "tacit understanding” of the Stuation. They would
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share this undergtanding by socidization (tacit and collective knowledge) and would learn im-
pliatly to organize this knowledge. Findly, by meeting together and "putting things on the table"
they would articuate dl their tacit knowledge in one explicit and collective form of knowledge. The
elaboration of the following matrix involved extensve reviews of the literature, in order to confirm by
different sources the vdidity of each trangtion. The terms "extenson," "gppropriation,” "inter-
nalization" and "assmilation” are used by Nonaka (1990, 1991, 1994). The term "implicit learning”
seemed to encompass the whole process of socidization, gathering of tacit and implicit gimuli, and
articulating automatic knowledge (Spender, 1993) that are involved in the process of trangtion from
individua-tacit knowledge to collective-tacit knowledge. The termis used by Reber (1993).

INDIVIDUAL COLLECTIVE

Extension

-
Appropriation

Consciousness

A —-—0—-r-ToTXm

Articulation

Internalization

Assimilation

-
Implicit learning
4:—>

—-—0>» -

Fig. 3: Anintegrative framework to analyze transitions of knowledge types

The next sep of the eaboration of the matrix was to compile al preceding eements in one ange
matrix. This enlarged and completed matrix (see Fig. 4) contains both succinct descriptions of
various types of knowledge within a specific knowledge type, and dl of the above eight trangtions
(see next page). The matrix is presented here as a guideline to read the case descriptions. It was
used accordingly in the data analys's process to verify the vdidity of findings with previous works.
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4—0O—r-TXm

4—0 >

(Spender, 1993)

Positional knowledge
(Hirsch, 1977)

Declar ative knowledge
(Polanyi, 1958)

Statutory knowledge
(Foucault, 1969)

Appropri
(Nonaka, Hedlund, 1991)

INDIVIDUAL COLLECTIVE
Objectified / scientific knowledge
Conscious knowledge (Spender, 1993)

Hierar chies, performances, infor mation

Extension

(Nonaka, Hedlund, 1991) |

I
=

ation

(Nonaka, Hedlund, 1991)

Combination
(Nonaka, 1994)
Institutionalized rules
(DiMaggio, Powdll, 1983)

Normative obligations, ceremonies
(Meyer, Rowan, 1977)

of what isbeing learned
(Thorndike, Rock, 1934)

Automatic knowledge
(Spender, 1993; Polanyi, 1958)

. Articulation
Consciousness (Nonaka, 1994)
Assimilation Internalization
(Nonaka, 1994)
L earning without awar enes Community of practice

(Lave, Wenger, 1991; Vygotsky, 1962)

Collective knowledge
(Spender, 1993)

Incidental learning
(Jenkins, 1933)

=

Implicit Learning
(Reber, 1993, 1969)

[}
; I Socialization |

Per ceptual filters
(Starbuck, Miliken, 1988; Gibson, 1979)

Encoding without awar eness
(Hasher, Zacks, 1984)

Behaving mindlesdy
(Langer, 1978;
Langer, Blank & Chanowitz, 1989)

Procedural knowledge
(Anderson, 1976; Scribner, 1986)

Practical knowledge
(Nyiri, Smith, 1988)

Animal knowledge
(Griffin, 1982, 1984; Morin, 1986)

Fantasmagoric knowledge
(Castaneda, 1968)

To know morethan wearewilling to tell
(Detienne, Vernant, 1974 ; Eco, 1991)

1(Nonaka, 1994; Lewicki, 1986) :
Collectivemind
(Weick, Roberts, 1993)

Theknowledge of acommunity
issocially constructed
(Berger, Luckmann, 1966)

Traditionswith unknown origins
(Nyiri, Smith, 1988)

Common sense
(Isaacs, 1950)

Collective assumptions
(Foucaullt, 1975)

Clandestine management
(Moullet, 1992)
Web of complicities
(Baumard, 1994)

Saciology of secrecy
(Smmd, 1906, 1908)

Fig 4: An augmented and completed matrix of knowledge modes
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Case Studies

Indosuez: When Tacitness and Explicitness Collide

In the late 1980s, Compagnie de Suez embarked "on a wild and opportunistic buying spree that
caused the company to nearly triple in size [...] Since then, Suez's management has had difficulty
digesting its acquigitions and managing its vadt, disparate operations' (Liebowitz, 1993, p. 20). The
decison resulted in aloss 1.87 hillion French francs in 1992, downgrading the banking divison from
a AA to an A+ Standard & Poor’s rating, thanks to crushing losses from red edtate loans in
Paris. In this uncertain and mutable situation, Indosuez relied upon two mgor pillars: trading and
merchant banking. In a bureaucratic and Catesan environment (the French predilection to
drategize first and execute later), the bank hagtily acquired in February 1990 a team of "action-
generators' (Starbuck, 1983) from Drexd Burnham Lambert to lead its dructured finance
operations. The ex-Drexdlites soon made many of ther own rules, and were subsequently
frustrated by Parisan bureaucracy. A "transent, shifting, disconcerting and ambiguous Stuation”
(Detienne, Vernant, Op. Cit.) arose rgpidly. Indosuez management was "bewildered by the whole
thing because decisons were being made in red time, and they were not used to that" (Ligbowitz,
1993, p. 21). Problems were invented to justify the Drexd team acquisition. Jean Claude Gruffat,
head of Indosuez US thus sated: "We redly recruited them to achieve globdization." But it was
clear that Indosuez "hired a crack trading team that wanted little to do with the bank’s system, its
politics, or its bureaucracy” (Liebowitz, Op. Cit.). Matters grew worse when Marc Schmitt, an 18-
year veteran of Dresdner Bank, was recruited as head of internationd treasury operations in Paris,
with oversght of the swaps group worldwide, including the smdl Drexdlitesteam in New York. The
rationae behind this new layer of management was that the president of the bank in Paris didn’t want
to be cdled any more to settle New York’s problems. Schmitt had his own ideas about how to
organize derivatives on a globad scae and didn't go dong at dl with the Drexdites. Moreover, the
idea of having the US swaps group managed directly by Paris was angrily chdlenged by the
Drexdlites. A firg shift to tacit knowledge arose when Gruffat decided to maintain an informd
"matrix" relaionship with the Drexdites, approving increased credit lines, without being responsble
for globd trading, responghility for which was 4ill held in Paris. This "clandestine management”
(Moullet, 1992) was ared learning experience for Gruffat.

But DeMonchaux, the head of the Drexelites, findly resigned and landed a Bear, Stearns & Co.,
promptly raiding her former firm, Indosuez, and taking with her seven professordls. All of them
took aweek off to mull over their options. On his own initiative, Gruffat decided to gamble on luring
back some of the group on their terms, "a paliticaly risky move because it might have looked like he
was chdlenging Schmitt and de Korsak," heads of the derivatives on a globd scae in Paris: "My
objective was to keep these people, and if there was a reporting problem, we had to find away to
keep them on board and provide them with a different environment” (Liebowitz, 1993,
p. 25). Gruffat was more successful this time. He had learned to handle the mutability of the
gtuation, without urging straightforward or conventiona solutions. Indosuez US kept key
elements of the Drexdlites, who showed saisfaction with the tacit environment that had been
provided to them. Outsiders were left with the impression that, in the beginning of events, the bank
overmanaged the Stuation (Liebowitz, 1993, p. 26).
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Further empirica research in Indosuez US showed traces of this learning in processes that were
implemented by Gruffat in the bank after the events When the French franc was vigoroudy
attacked on the world markets in October 1993, Gruffat, facing a mutable and unpredictable Sit-
uation, quickly started a "clandestine management™ (Moullet, 1992) with key decison-makers in
Paris and New York to cope successfully with the adverdty. Permanent open phone lines were
maintained during the shifting and disconcerting events between key influencers on the course of
events. Similar oblique processes existed in the New York offices, between Gruffat and key
elements of the trading room, ready to be activated in case of mgor mutation on the markets.

Process analysis

Evidence from our data unveils the chronology of events asfollows (Fg. 5):

The Drexelites threaten to leave.
Some of them do.

Emergenceof a

disconcerting, ambiguous| EXPLICITNESS
and unpredictable
situation
J Persistence of ambiguity
// Creative induction Resol ution
@ // Py >

Search for rationale

Shift to amutable : ‘Antithetical

Clandesti ne\‘; network: /

modg- of handlmg b b Proc
the situation O 0 eSS
o
Implicit Stabilization
TACITNESS

Fig. 5: Struggling with ambiguity at Indosuez

When compiling data tables, movements around the matrix show three successve shifts
(Fg. 6). Firdt, Indosuez, with the purpose of ddiberate learning, acquires the team of Drexdlites,
without awareness of ther tacit and individua dominant knowledge mode. The team integrates
Indosuez, whose dominant knowledge mode is explicit and collective (second shift). Ambiguity
arises. The Stuation reaches a sate of criticd crigs, and Indosuez manegement shifts to a tacit and
collective mode of knowledge. Ambiguity is then chanded in this new goproach of handling
knowledge (seefigure 6).
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Individual Collective
The new work environment
o istoo explicit and ruled.
Explicit
Drexelitesresign.
N —
&
Derivative speciaistsfrom

Drexd-Lambert are hired M a”:?;mer%ﬂ iboc;rates

. for their know-how. X A

Tacit or their know-how relationships.

Deliberate earning. Ambiguities are handled
collectively and tacitly.

Fig. 6: Dominant knowledge modes in Indosuez s struggle with ambiguity

Qantas. Going Back to the Tacit Dimension

In the Arizona desert, 900 aircraft await a dow rust deterioration in a plane graveyard. The world-
wide arline industry experiences an over-cgpacity dilemma, as the economic recession
continues. The industry has logt $12 billions. Companies are seeking short-term returns to make
their assets replacement and assets growth. If companies policies are to maintain actud market
standards, some experts strongly believe that some carriers won't be able to survive by themselvesin
such an environment. Most of them predict an increase in numbers of fuson-acquisitions and in the
concentration of the whole sector. Such is the uncertain future airline companies have to ded with.

In the mid-1980s, Qantas management decided to put "more clarity on their future" and to con-
Sequently implement an environmenta scanning System in the company. The two persons in charge
of the project had gained their experience in the airline industry from working in the strategic planning
formulation of the company. One of them had actudly spent apart of her career in negotiating rights
for opening routes. The other was sengtive to the broader strategic issues of globaization and long-
term planning.

Nevertheless, the project failled. Reasons for falure were attributed both to management’s attitude
toward the system, and misunderstanding of the issues. The system was a computerized news
clipping sarvice, integrated in the Executive Information System (EIS). At that time, the EIS was put
through the interna network of the company and was accessible through keyboards. It was soon
discovered that executives were not comfortable with using computers. The rate of utilizetion was
extremdy low. The scanning system was limited to short briefings on globd economic (arline in-
dustry, globad economy), market, technicd and politica environments. The system was designed
soldy for senior manegement. The number of personnd in charge of news-clipping was insufficient,
asrecdled by the implementers. Other sources say that "they didn’t redly know what to cut,” con-
firming assumptions that noticing and making sense cannot be hermeticaly separated.

As so0n as other managers learned that somebody was specificdly in charge of making sense of
what was going on in the indudry, they darted to disengage themsdves from intensive search
activities because "that was the responshility of someone ese" The executive information system
was soon changed into touch-sengitive screens, with smplified menus. But it was put on a separate
machine, provoking a socid sgn of distinction between those who had and those who did not have
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the "executive' information sysem. Perceptua filtering about the sysem was incrementdly
becoming predominant in managers perceptions. So that managers might not appear to be
priviliged in front of ther colleegues, the sysem was amply rarely used, or used and then
disregarded in informal conversations with colleagues.

Within a year, the initiaive was abandoned and management returned to more informa and un-
gystemdtic channels. Roots of this fallure can be found in the airline industry specifics. Operating an
arline is firdly motivated by the maintenance of a culture of rdiability (Weick, 1986). Airline
industry culture is thus one of operations. Companies are proud of ther history and publish
brochures on the foundations of the company and the pioneering years. Stickers, pins and posters
of early years carriers are current purchases made by personneg who put them in their offices or
ther homes The industry devedoped itsdf in a monopoligic, regulated, domestic
environment. Marketing activities were seen as afarly recent introduction in the indudry. Partia
deregulation and increased competition forced companies to be more financidly oriented. The
weight of finance in the arlines drategies increased progressvely during the past two
decades. These three "cognitive oligopolies’ (Baden-Fuller, Porac, Thomas, 1989) share the
cognition of the environment. Senior Management is itsdf divided into top managers coming from
the three different cognitive groups. Communication between people from marketing, operations
and finance is difficult to achieve. Information richness is higher within the boundaries of the
cognitive group where face-to-face work is more frequent. Communications between operations
and marketing, for example, tend to follow more forma procedures.

The senior management is conscious that the evolution of the market (mixed regulaion and
deregulation, globdization and regiondization) cals for more precise, market-oriented schedule
planning. The fact that a flight may be scheduled for a 9:00 am., rather than a 6:30 am. departure
appears to be a marketing argument for segmenting the market. Scheduling softwares bear names
such as "intdligent rescheduler systems” (IRS). Airline scheduling involves the trestment of a huge
amount of data, with a zero-default imperative for passenger security. Problem-solving capaility is
at the center of intelligent rescheduling software: "IRS searches for ways to solve a problem, or set
of problems, using the same process employed by operations gaff, namey the immediate dimination
of improbable solutions with the objective of avoiding or minimizing passenger disruption.” Public
opinion is rarely aware that airlines, until recent years, were scheduing ther flights manudly, within
tight time congtraints, on large boards where different color lines represented flights to be planned.

In the studied airline, consciousness of the issue fostered the interest for market-scheduling in
tegration. The airline imported a scorecard methodology that “tracks the key elements of company’s
drategy, from continuous improvement and partnerships of teamwork and globa scae’ (Kaplan,
Norton, 1992, p. 79). In an arline activity, schedule planing process is currently a didectic
between, on one side, requestors, and on the other side, contributors (see graph below).
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Fig. 7: Conventional scheduling process

In a context of permanent urgency (limited time frames), priorities are often given to schedule
Securing, passenger security and operations imperaives (minimizing passenger disruption). The
operdtions cognitive group is then playing on its own teritory. Voices of marketers hardly get
expected feed-back. Scheduling is less market-oriented as it coud be to give a competitive
advantage to the company. Every request and contribution must be recorded and then ends up as a
forma communication, even it started out as an informa phone cal. Information is not shared, but
exchanged, rationdizing the three cognitive groups and their territories.

The airline decided to put together ateam of information systems engineers and srategic plamers to
define a prototype of a scheduling process that would put Strategy — not control — at the
center. Doing so, they decided to put together the noticing and the sense-making of dl different
cognitive groups involved in this process. The principle of the prototype is to use advanced
information technologies such as information sharing softwares to provide a framework wherein al
participants can exchange their estimates fredy and in red-time to achieve a drategy-oriented
scheduling process. Requestors and contributors join together in an "eectronic forum™ respecting
the industry procedures and dlowing para-communication. In other words, hard and soft data are
exchanged in this shared formulation process, dong with windows where persona estimates can be
added to figures. This system opposed itsdlf to "traditiond measurement systems that have sprung
from the finance function [...] that is traditiona performance measurement systems that specify the
particular actions they want employees to take and then measure to see whether the employees have
in fact taken those actions. In that way, the systems try to control behavior. Such management
gsysems fit with the engineering mentdity of the Indudrid Age' (Kaplan, Nortonl, 1992,
p. 79). Thus, windows that have been added concern "palitical andyss, traffic rights and politica
implications, compatibility with drategy, dliance implications, passenger market andyss, freight
market analysis and opportunities.” Unconscioudy, and maybe because the persons in charge of the
srategy-based scheduling process were precisely those who faled in implementing environmenta
scanning four years ago, the new system includes broad knowledge.

1. Robert S. KAPLAN, David P. NORTON, Op. Cit., p 79.
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Fig. 8: The new scheduling process

The problem with information in organizations is that people "gather information and don't use
it. Ask for more and ignore it. Make decisons fird and look for the rdevant information
afteewards’ (March, Shapira, 1982, p.97). In that sense, the arline indudry is farly
open. Managers often come from the same flying schools (pilots) or have been trained in specidized
centers that are shared between several companies. In the Asan-Pecific country where this
research was conducted, the Marketing Managers of six among the ten mgjor competitors subs-
diaries come from the same school and know each other. It is not unusud for them to cdl a
colleague to ask his or her fedings about a current industry trend.

"Andyzability" (Daft, Weick, 1984) of the airlines environment is usudly perceived as high, even if
tasks are complex. The environment is percelved as andyzable mostly because a great number of
satidics ae fredy avalable Governments are monthly publishing datisics about the arlines
loading, departures and arrivals — per country, and even sometimes per airport. These documents
contain a short industry andys's, scheduled internationd air traffic to and from the country of origin,
scheduled internationd passengers by operator, scheduled operator market shares, airline passenger
capacity and utilization to and from the country. When such data are not available, ingdersin foreign
arports can eadly get them. Other useful datistics can aso be obtained from the Department of
Immigration or from Customs about ethnic migrations, immigrations, movements of people per
nationdity. Another eement that makes managers percaive their environment as "andyzable" is the
extensive use of computerized resarvation systems (CRSs). Reservation systems provide precise
information on flight avalability and dlow companies to draw estimates by comparing nationa
satistics concerning tota passenger movements (customs) of al companiesto their own data.

But direct observation tells another story. In order to gain knowledge in difficult Stuations, people
"will adopt whatever behaviors and take whatever actions necessary to arive a ther goas'
(Kaplan, Norton, 1992, p. 79). While management develops forma dstructures of knowledge
circulation, people in the company continue to circulate knowledge within their cognitive groups
(Marketing, Operations, Finance). In 1992, the company merged with Audrdian Airlines,
and agan tacit networks devdoped "bdow the organizationd surface' (Moullg,
1992). Management understood the issue, and steps were taken to mix teams from Audrdian
Airlines and Qantas. As a company’s old boy sharply remark: "It's part of our history. Things get
done thisway, and | don’'t see why it shouldn’t beright.”

Process analysis
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Process andyds unfolds as follows (Fig. 9): As the deregulation provokes the emergence of an
ambiguous Situation concerning the organization’s future, management decides to cregte an explicit
and collective knowledge management system (the environmental scaming). The system is scarcely
used, and progressvely becomes a "socid dgnature’ rather than en effective tool to manage
collective knowledge. Tacit networks develop, as a shift to a more mutable mode of handling
knowledge emerges. Three tacit and collective networks of circulatiing and managing knowiedge
aopear (marketing, finance and operations). Success in escaping ambiguity is better achieved
through these networks (see Fig. 9).

EXPLICITNESS
Deregulation Creation of an Executive The systemis
Emergenceof a Information System scarcel .y used
disconcerting, ambiguous| °
and unpredictable D
situation
]
Persistence of ambiguity
Search for rationale
O o >
.0 Finance Resolution
Q'
Shift to amutable o @
mode of handling RO $
the situation (e P
om0, /.o Marketing
o4 &
- .
Operations

TACITNESS

Fig.9: Struggling with ambiguity at Qantas

When compiling data tables, movements around the matrix show three successive shifts (Fig. 10). In
a firg shift to a dominant mode of collective and explicit knowledge, manegement implements an
environmenta scanning system to try to make sense of ambiguous sgnds coming from its
environment. The attempt fails, while many individuas avoid using the system and adopt a more tacit
and individua mode of handling the dtuetion (shift 2). As informd sendang techniques make ther
come-back, tacit networks, within the three different cognitive groups, re-emerge more
precisdly. Awareness that this tacit and collective knowledge mode is more efficient in ambiguity is
largely shared in the company (shift 3, see Fig. 10).
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Fig. 10: Dominant knowledge modesin Indigo’ s struggle with ambiguity

Pechiney: a Collective Tacit Agreement

It is now widdy accepted that organizations Smultaneoudy generate processes that tend to change
their characteristics and antithetical processes that affect these characteristics oppositdy (Starbuck,
1988). Indosuez case shows how "communa knowledge' (Spender, 1993) plays that role in
organizations. Moreover, experience with ambiguity remans as a leaning gan for the
organization. Indosuez executives did maintain furtive and tacit procedures in their operationd
background. Complementary longitudind research in Pechiney gives us the opportunity to test the
permanence of these processes. Three mgor "disconcerting and ambiguous' Stuations, respectively
in 1931, in the beginning 1950s, and in the period 1955-1960, were investigated on the bas's of
achiva data (letters, internd memos, generd and specidized press, agendas) and in-depth
interviews with key witnesses (former CEOs and managers).

Persistent rumors (1931-1932)

In aletter from Gabrie Cordier to the president, on November 24, 1931, events unfold as follows.
"Dear President, since yesterday, events precipitate: we have been hadtily attacked on Lyon stock
exchange. Attacks were based on following facts: 1°- We lost 600 millions in Russa, 2°-We lost
100 millions with the B.N.C., 3°- We 4ill have considerable amounts held in Italy, 4°- To pay the
succession rights (due on April 15, 1932), the Gillet family, completely drained of ready money, sis
al its shares, 5°- We harass our subsidiaries to such an extent that we appear as a disordered
cavary" (Pechiney, Higtoricad Archives). Speculators pread rumors on the posshility of a
bankruptcy. Contents of these rumors date that two administrators of the company are dlent
because of their recent suicides, and four others are said to have resgned. None of this being true,
Pechiney brought the caseto Court. Executives arein deep disarray. In an internd memo, a Senior
Executive acknowledges. "We didn't deny and didn’'t publicly refute any rumors. [...] Such a
communiqué would probably give condggtence to noises” Ambiguity thus remains, and the share
losses 25% in 10 days. A second conventiond attempt to run down rumors is made. The President
of the Executive Board writes a letter to shareholders to reassure them on the company fi-
nances. The mutable Stuation is findly handled by mutable means: executives build up dandestine
and informa networks as to counter rumors on aloca bass (stock exchange traders, bankers, key
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share holders, influential persondities of the busness community). Adopting the same mutable form
as the disturbing rumors, they act as antithetica processes.

The 3C> process (1950s)

In the beginning of the 1950s, Vachet and Lamourdedieu vist Saint-Gobain glass factory, and come
to the following concluson: "Why don't we flow our duminum like Sant Gobain is flowing its
glass 7' (Lamourdedieu, 1990, p. 60). Easer sad than done. Under the name of flowing process
3C?®, afirst sketch is drawn. Unsatisfactory. There is, however, an inventor under the name of
Hazelett who successfully developed a smilar process in Cleveland. The factory is soon visited by
Lamourdedieu, but not much islearnt from unsuccessful trials that are presented that day. No vigble
technical answer isforeseen by Lamourdedieu. The choice is now to come back to Paris empty-
handed, or to find an oblique way through the enigma. A dinner follows the vist to the factory at
Lamourdedieu’ shotd. Hazdett and four engineers are invited. "Reserving a seet for mysdlf near the
flower pot, | profited from the opportunity of getting rid of my whisky as my colleagues attention
was becoming more and more fuzzy" (Lamourdedieu, 1990, p. 83). The day after, Lamourdedieu is
welcomed as the hero who resisted this memorable washed-down med. The distrustiful atmosphere
has faded away, and Lamourdedieu comes back with vauable insight on the 3C* process-to-be
cooling system. With few improvements, the insghts are adopted into the fina flowing process. As
Lamourdedieu later notices (Lamourdedieu, 1990), officid and organizationd memories retain
another rationae for the discovery of the 3C* process (Barrand, Gadeau, 1964).

The Guinean Revolution (1955-1960)

Pechiney’s presence in Guinea follows the discovery, a& 200 miles from Konakry, of important
bauxite deposits. "The latter has a mediocre qudity and has to be transformed on dte, which is
feasible thanks to the Koukouré river, that would provide energy” (Gignoux, 1955, p. 226). Such
restricted geologica conditions would later play a critica role, as there is no other technical solution
that transforms the bauxite on site. The Koukouré river, however, is quite unpredictable, and can
run at 1000 cubic meters in the rainy season, to 10 cubic meters in the dry season. There are no
maps of Guinea, and Pechiney geologists are assigned to that task from 1942 to 1945. Pechiney is
trgpped in a technicad escdade of commitments, and the engineers agenda will reman in the
background of events until their find resolution. The geologica and technicd study is completed in
1951, and Pechiney management is "seduced by the outcome’ (Marchandise, 1990, p. 84). In
1957, the duminum production gSite is dmogt operationd. The Company of Fria is founded. In
September 1958, the government of Guinea declaresitsindependence. A transent, shifting, discon-
certing and ambiguous Stugtion follows. "All hgppened just as if the whole operation would have
escaped the hands of itsinitiators, leaving people ‘on the ground” with the difficult task of conciliating
the imperative of a balance exploitation, with the unpredictability of a Guinea adminigration and
society in permanent revolution” (Larrue, 1990, p. 37). A tacit handling of the Stuation isinitiated by
Fierre Jouven, representing Paris management, Raoul de Vitry, Presdent of the Company of Fria on
gte, and a few others. Raoul de Vitry obtains a tacit agreement from the new "Revolutionary™
government of Guinea on the pursuit of the technical agenda. Pierre Jouven's role is criticd. By
comparing al memos and internd |etters of the company during the period, Jouven's reporting style
redly stands apart. He carefully describes dl the relationships and connections of people he meets,
using arich, vivid, and detailed style. Every single persondity is anadlyzed: "This person was obliging,
but | noticed an embarassed meddling,” "the two Parliamentarians were most active in our
discussions. They congratulated our position and our project...." The gap between Jouven's soft
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knowledge and technica reports regarding the industrid agenda is tremendous. Pechiney avoided
the worst in the Guinea case, and kept the al uminum production running.

Process analysis

Process andysis on the Guinean case unfolds as follows (Fig. 11): a disconcerting, ambiguous and
unpredictable gStuation emerges when the Guinean government decides to nationdize plants
and energy sources. Engineers stick to the technica agenda and try to tolerate the ambiguity of the
gtuation. But ambiguity perssts, and both management from Paris headquarters and Konakry
decideto take action. Fierre Jouven, dong with others, plays the role of mediator. Pierre Jouven's
rich undergtanding serves as a basis to develop a tacit understanding between different parties. A
tacit collective agreement is findly reached (see figure below).

EXPLICITNESS

Guinean Revolution Engineers follow the technical
agendaand try to tolerate ambiguity

Emergence of a

disconcerting, ambiguous| .
and unpredictable —_— _ o
situation Persistence of ambiguity

Search for rationae
o >
Pierre Jouven brings  pagsiution
Shift to amutable Q, adifferent approach
mode of handling Ol -:'_~o
the situation The CEO of Guinean plant

and partnersfind atacit
collective agreement

TACITNESS

Fig.11: Struggling with ambiguity at Pechiney (Guinea)

When compiling data tables movements around the mairix show three successve shifts
(Fg. 12). From 1930 to 1951, the dominant mode of knowledge is one of engineers searching for
energy sources and technica possibilities. When the technical agenda is set up, and first operations
darted (1952-1958), we are ill in a collective and explicit knowledge mode. With the Guinean
revolution, anew stuation arises where everything, the worst included, become possible. Position of
different paties become ambiguous, dthough there is an effort to daify intentions and
commitments. Here, the tacit and individua knowledge of a few key managers of Pechiney,
including Pierre Jouven, plays a mgor role in improving understanding of the Stuation and setting
didogue. Managers learn implicitly the way for dedling with this new ambiguous Stuetion. A find
shift to a collective and tacit knowledge mode occurs, as a tacit agreement on the continuity of
Pechiney’ s operationsin Guineaiis reached (see Fig. 12).
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Individual Collective
Geological investigations
(1930-1951)
Bxplict Technical agenda
(1952-1958)
v
Pierre Jouven's . i .
rich understanding <‘E:|Pollt|cal a&g;gai;;/ olution
Tecit and purposefully tacit
approach Collective tacit agreement
(1955 -1960) (1958-present)

Fig. 12: Dominant knowledge modes in Pechiney’ s struggle with ambiguity

Indigo: Thriving in the Fog

Founded in 1981, Indigo, Inc. isasmdl publishing company specidizing in the editing and printing
of confidentid letters. Publications include Africa Energy and Mining, The Indian Ocean
Newsletter, East Asian Affairs, Maghreb Confidential. Access to publications is exdusvdy
through confidentia and direct subscriptions.  Clients include governments and multinationas on five
continents. Indigo knows a rapid growth of its activities and its publications are highly regarded by
executives and government officids. Indigo's case was selected on the assumption that accessing
sengtive information requires peculiar abilities to handle disconcerting and ambiguous Stuations in
order to make sense of and unveil hidden reditiesto readers. Attention was given to the work of the
amal gaff of twelveinvolved in producing the letters and getting access to vauable indghts.

Indigo's current mode of operations is congtantly moving from "an exhaugtive and rationa gpproach
of events and a more intuitive gpproach” (CEQO, interview). A first phase — made the shortest —
conggts in reading what is publidy known on the event: "It gives us directions to search for the
unpublished. We know the editorid habits, ideologies, and policies of the press we scan. For
example, in cetain African countries, ethnical issues are never addressed directly. Instead, b
suggest the role played by an ethnica group, journdists are mentioning the villages involved in the
event. The African reader is aware of which ethnica group isinvolved." Indigo editors never handle
facts directly: "Results are lying in wait," the editor says. Thus, direct observation reveds "a state of
vigilant premeditation, of continuous concentration on activity that isin progress’ (Detienne, Vernant,
1978, p. 14). As Indigo founder put it: "Our job is to read the implicit like an open book, to
navigate in the unsaid, eventudly preparing the ground for the unsaid to be unveiled.” Unfortunatly,
the implicit is never reveded in any objective forms. Asthe CEO continues: "We maneuver in atacit
field, eventualy reaching steedily a grip that we won't reease until the Stuation makes sense” All
redactors are boundary-spanners (Daft, Weick, 1984). Problems are tackled at their source,
involving intense traveling: "We congantly navigate backward and forward from the background to
the foreground of knowledge" (Founder, interview). When a French Deputy is said to be on officia
vigt in Africa (foreground), redectors search for informa and tecit links of this Deputy with a
corporation that might be involved in a contract negotiation in the area (background). "Weimagine a
rationale that would fit the events, and keep the successon of events in memory. And we wait for
the illumination, heping it out by accessng informed sources” Thus, knowledge is never
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exhaudively formdized urtil find publication: "We incubate," as the CEO put it. That was Indigo's
routine until the very day events did not turn out as expected.

That day, one of the editors discovers the picture of a new ambassador of Madte in Seychdles "I
found the whole thing avkward. Why is there a Mdte Order in Seychdles?." Then darts the
process of navigating between the implicit and the explicit: "We avoid beeing too straightforward in
our understanding of events." The first search is disconcerting. Apparent ambiguity unvels nothing
more than further ambiguity. Nothing sounds neither rationd nor sugtainable for publication. The
enigma unfolds as follows. "An ambassador who was not an ambassador, did and didn't own
hotels, had and hadn’t a questionable past ...." Cresetive induction is findly the way out. Accurate
meaning is soon given to the disperse and ambiguous events. Editors ddiberately make their search
highly mutable, letting thelr invedtigation be even more twisted that the redlity it hasto handle. "There
were no awated immediate returns. The only thing awaited was the precise moment when an
interesting line to pull would show up,” the editor recdls.

The respondent’s conclusion on the Seychelles case is the following: "We are dependent on tight
resources. With artisand means, and at our individua scale, we managed to achieve numerous tasks
that foster envy in larger and more organized ingtitutions. | believe that we are consequently
dependent on our ability to foresee the advent of such Stuations, and to be aware that we only stand
at the premises of what would be the outcome.”

Process analysis

Chronology of events unfolded as follows (Fig 13): with a predilection to taciteness in is mode of
operations, Maurice Botbol undertekes the routine of investigating the environment for rare
knowledge for his newdetters. Through serendipity, he discovers unusud links between a few
elements of knowledge. Through creative induction, he builds a scenario that makes sense on the
basis of the tacit knowledge he possesses of various dements involved. A disconcerting, ambiguous
and unpredictable stuation emerges in the Seychelles case, as events go faster that he expected,
unveiling connections he did not suspect. Ambiguity perssts, and Botbol tries to imagine a path
that would fit the Stuation. With the help of others, and trying to articulate dl their knowledge,
Indigo members seize steedily identified grips, and make explicit what they believe to be an accurate
undergtanding of the Stuation.
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EXPLICITNESS

The Seychelles Case

Emergence of a ' _
disconcerting, ambiguous Taking action,
and unpredictable Unveiling
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O Q >
A Resolution
Serendipity S /ﬁ Creative induction
_ o =0 Q /" Imagining apath that
Maurice Botbol o o} < wouldfit the situation
aways has amutable b
mode of handling Persistence of ambiguity

ambiguous situations

TACITNESS

Fig.13: Struggling with ambiguity at Indigo

When compiling data tables, movements around the matrix show three successve shifts (Fig. 14). In
atacit and individua dominant knowledge mode, Maurice Botbol, through means of serendipity and
creetive induction detects incongruities in a sequence of events (Seychelles case). He then tries to
make sense of the contradictory stimuli, but ambiguity perssts. Shifting to collective and tacit
knowledge, Indigo "navigates' in ambiguity by socidizing and exchanging undetermined and mutable
elements of knowledge. Indigo findly has to formulaie an explicit vison of the events for the

newdetter. Thetrandtion is difficult.

Individua Collective

The Seychelles case
ismade public.

The team becomes aware
of the difficulty of transition.

AN

Explicit

L

Maurice Botbol'sreflective The team works
practice on his tacit E::> the same way.

Tacit approach to his environment Investi gators "navi gate"
collectively in ambiguity.

Fig. 14: Dominant knowledge modesin Indigo’s struggle with ambiguity
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Findings
We firgt discover some cross-cases and general observations. When trying to escape ambiguity,
senior managers often neglect locd and conjectura knowledge in the firgt place (Qantas, Indosuez,
Pechiney). This neglect seems stronger in large firms (Qantas, Pechiney). When trying to escape
ambiguity, senior managers tend to over-manage (Pechiney, Qantas, Indosuez).

Success in escaping ambiguity depends on abilities to switch promptly between appropriate modes
of knowledge. However, these shifts are "painful.” They require organizetiond flexibility, and a
certain reflective thinking on the organizationa knowledge.

Tacit knowledge plays a critical role in developing a rich understanding of ambiguous Stua
tions. Organizations (Indigo) or people (Maurice Botbal, Jean Claude Gruffat, Pierre Jouven) that
develop specific skills in handling tacit knowledge show better efficiency in handling such situations,
and thus, tacit knowledge, when managed adequately, can congtitute a crucia competitive advantage
for those organizations or people who develop implicit learning skills. Accordingly, tacitness (unsaid,
incommunicable, trangtory, mutable knowledge) leaves more margin for maneuvers. Thus, Indigo's
case stands gpart in our four cases. Indigo’s managers tend to "create fog to thrive in thefog." They
enact ambiguity to exploit it, as rhetorists elaborate ambiguity to develop an inquisve spirit.

Conclusion

Methods to enhance and systematize a knowledge management that would give to tacit knowledge
its deserved place in management has yet to be revedled. However, results show that organizations
often neglect the tacit dimension of knowledge both in their day-by-day operations and in their long-
term thinking.

Large organizations, for they are more ingtitutionalized, hierarchical and resstant to change, show
lesser peformances in developing competitive advantage from tacit knowledge. A smdler
organization like Indigo, which is more adhocratic and flexible, show better performances in both
struggling with ambiguity and adapting to ambiguous Stuations. Results thus suggest that downsizing
may be a path to a better management of knowledge.

More generaly, research results show that there is more into knowledge than its convertiond and
positivisic perception as knowledge-as-information. The sudy of organizationd knowledge
cregtion not only differently enlightens many traditiona organizationd issues (organizationd learning,
crisis management), it aso open the doors for a new reading of organizations, no longer as decigon-
making ensembles, but asinterrelated dynamics of knowledge and organizationa issues.
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