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n a number of technologically advanced industries, a new logic of organizing

is developing. Rather than viewing firms as vehicles for processing infor-

mation, making decisions, and solving problems, the core capabilities of

organizations are based increasingly on knowledge-seeking and knowledge-
creation. In technologically intensive fields, where there are large gains from
innovation and steep losses from obsolescence, competition is best regarded as a
learning race. The ability to learn about new opportunities requires participation
in them, thus a wide range of interorganizational linkages is critical to knowl-
edge diffusion, learning, and technology development. These connections may
be formal contractual relationships, as in a research and development partner-
ships or a joint venture, or informal, involving participation in technical com-
munities. Both mechanisms are highly salient for the transfer of knowledge and
are reinforcing. Yet even though the awareness of the importance of both exter-
nal sources of knowledge and external participation has grown, we know much
less about how knowledge is generated, transferred, and acted upon in these
new contexts.

The Twin Faces of Collaboration

By a variety of accounts, the number and scope of interorganizational
collaborations have grown rapidly in many industries, most notably in the field
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of biotechnology.' In the world of practice, this heightened interest is captured

in discussions of the “virtual firm,” and evidenced in all manner of cooperative
relationships that join two or more organizations in some form of common
undertaking.? In the world of theory, research on various forms of collaboration
has two principle foci: on the transaction and the mutual exchange of rights; and
on the relationship and the mechanisms through which information flows and
mutual adjustments take place. Typically, the more exchange-oriented analysis
treats collaboration as a variant of the make or buy decision and analyzes key
features of the transaction: how it is negotiated and which party retains what
control rights.® Thus, it matters a great deal whether common assets are being
pooled or different resources traded, what stage of development a project is at,
and whether some form of ownership is involved.* This strand of research, based
primarily in the fields of industrial organization economics and business strategy,
focuses more on the contractual mechanisms for coordinating interorganiza-
tional relations.

The second line of inquiry, stemming more from sociology and organiza-
tion theory, adopts a processual focus, analyzing whether features of the task
require continuous communication and organization learning, and the extent
to which the collaboration is embedded in multiple, ongoing relationships.® This
approach focuses on the relational capability of organizations, how and when
organizations are able to combine their existing competencies with the abilities
of others. These capabilities are not viewed as static, but rather emerge and
deepen over time as firms both develop existing relationships and explore
new ones.

These two perspectives are, at times, viewed as competing explanations,
but since they involve different units of analysis—the transaction and the rela-
tionship, respectively—they need not be. Key structural features of an industry
may determine the relative weight that contractual and processual elements
play in interorganizational collaborations.® Large-scale reliance on interorgani-
zational linkages reflects a fundamental and pervasive concern with access to
knowledge. In the rapidly-developing field of biotechnology, the knowledge
base is both complex and expanding and the sources of expertise are widely
dispersed. When uncertainty is high, organizations interact more, not less, with
external parties in order to access both knowledge and resources. Hence, the
locus of innovation is found in networks of learning, rather than in individual
firms. How contracts are structured is not unimportant; in fact, getting the intel-
lectual property rights specified clearly is critical. But focusing too closely on the
transactional details of an exchange risks missing the boat as the larger field
rides the waves of rapid technological change. Moreover, current work on con-
tractual aspects of collaboration between biotech and pharmaceutical firms sug-
gests that as the relationships unfold, many of the specific covenants contained
in contracts are not invoked.” In short, process matters, and firms differ in their
ability to do relational contracting.

CALIFORNIA MANAGEMENT REVIEW VOL 40,NO.3 SPRING 1998 229



Learning From Collaboration

In several key respects, arguments about the learning and strategic aspects
of collaboration converge to produce new questions about the pivotal role of
learning and interfirm relationships in rapidly developing industries. Firms in
technologically intensive ficlds rely on collaborative relationships to access, sur-
vey, and exploit emerging technological opportunities. As the structure of an
industry becomes shaped by interorganizational relations, the nature of com-
petition is altered, but the direction of change is very much open. First, collabo-
ration raises entry barriers. To the extent that the capabilities of organizations
are based in part on the qualities or capabilities of those with whom they are
allied, collaboration increases the price of admission to a field. If parties act
either opportunistically or restrictively, collaborating only with a narrow range
of partners whose behavior they can influence, then collaboration can exclude
admission to many. But if the participants interact broadly and engage in mutual
learning with the organizations they are affiliated with, the effects of collabora-
tion are expansive, mobilizing resources throughout a field, with collaboration
serving as an inclusive entry pass. Second, interfirm cooperation accelerates the
rate of technological innovation. In our earlier work, we demonstrated a ladder
effect, in which firms with experienced partners competed more effectively in
high-speed learning races.® Rather than seeking to monopolize the returns from
innovative activity and forming exclusive partnerships with only a narrow set of
organizations, successful firms positioned themselves as the hubs at the center of
overlapping networks, stimulating rewarding research collaborations among the
various organizations 0 which they are aligned, and profiting from having mul-
tiple projects in various stages of development.

Third, reliance on collaboration has potentially transformative effects on
all participants.. Those positioned in a network of external relations adopt more
administrative innovations, and do so earlier.? The presence of a dense network
of collaborative ties may even alter participants’ perceptions of competition. In-
side a densely connected field, organizations must adjust to a novel perspective
in which it is no longer necessary to have exclusive, proprietary ownership of
an asset in order to extract value from it. Moreover, since a competitor on one
project may become a partner on another, the playing field resembles less a
horse race and more a rugby match, in which players frequently change their
uniforms.'® Seen from this perspective, decisions that were initially framed as
strategic have cumulative consequences that alter the economic calculus, while
choices motivated by learning and experimentation remake the institutional
landscape.

Finally, collaboration may itself become a dimension of competition. As
firms turn to outside parties for a variety of resources, they develop a network
profile, or portfolio of ties to specific partners for certain activities. Thus, for ex-
ample, an emerging biotech company may have a rescarch grant from a branch
of the National Institutes of Health, a research collaboration with a leading uni-
versity, licensing agreements with other universities or nonprofit research in-
stitutes, clinical studies underway with a research hospital, and sales or
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distribution arrangements with a large pharmaceutical corporation. Others may
have only one such relationship, or may hook up with the same partners for
different activities, or with disparate partners for similar activities, or have com-
plex relationships involving multiple activities with each partner. Analytically,
each combination of partnership and business activity represents a distinct col-
laborative relationship. A firm'’s portfolio of collaborations is both a resource and
a signal to markets, as well as to other potential partners, of the quality of the
firm’s activities and products. Whether firms in a field are constrained to a nar-
row set of relationships or have broad options in determining their portfolios
has profound consequences for competition. To draw on the language of political
sociology, heterogeneity and interdependence are greater spurs to collective
action than homogeneity and discipline.' If the members on an industry are
constrained in their choice of partners to a small set of potential partners, com-
petition is increased, but within a narrow sphere. The effect is like a tourna-
ment, in which the “winners” receive exclusive sponsorship in order to compete
against each other in ever-fiercer rounds. On the other hand, if there is a broad
and growing set of nonexclusive partners, then the participants will evince het-
erogeneous collaborations, and the avenues of rivalry are widened.

In sum, regardless of whether collaboration is driven by strategic motives,
such as filling in missing pieces of the value chain, or by learning considerations
to gain access to new knowledge, or by embeddedness in a community of prac-
tice, connectivity to an inter-organizational network and competence at manag-
ing collaborations have become key drivers of a new logic of organizing. This
view of organizations and networks as vehicles for producing, synthesizing, and
distributing ideas recognizes that the success of firms is increasingly linked to
the depth of their ties to organizations in diverse fields. Learning in these cir-
cumstances is a complex, multi-level process, involving learning from and with
partners under conditions of uncertainty, learning about partners’ behavior and
developing routines and norms that can mitigate the risks of opportunism, and
learning how to distribute newly acquired knowledge across different projects
and functions. But learning is also closely linked to the conditions under which
knowledge is gained, and in this sense the motives that drive collaboration can
shape what can be learned. Much sophisticated technical knowledge is tacit in
character—an indissoluble mix of design, process, and expertise. Such informa-
tion is not easily transferred by license or purchase. Passive recipients of new

‘knowledge are less likely to fully appreciate its value or be able to respond
rapidly. In ficlds such as biotechnology, firms must have the ability to absorb
knowledge.'? In short, internal capability and external collaborations are com-
plementary. Internal capability is indispensable in evaluating ideas or skills
developed externally, while collaboration with outside parties provides access
to news and resources that cannot be generated internally. A network serves
as the locus of innovation in many high-tech fields because it provides timely
access to knowledge and resources that are otherwise unavailable, while also
testing internal expertise and learning capabilities.
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The Network Structure of the Biotechnology Field

The science underlying the field of biotechnology had its origins in dis-
coveries made in university laboratories in the early 1970s. These promising
breakthroughs were initially exploited by science-based start-up firms (DBFs, or
dedicated biotechnology firms, in industry parlance) founded in the mid to late
1970s. The year 1980 marked a sea change with the U.S. Supreme Court ruling
in the Diamond vs. Chakrabaty case that genetically engineered life forms were
patentable. And Genentech, which along with Cetus was the most visible bio-
tech company, had its initial public offering, drawing astonishing interest on
Wall Street. Over the next two decades, hundreds of DBFs have been founded,
mostly in the U.S. but more recently in Canada, Australia, Britain, and Europe.

The initial research—most notably Herbert Boyer and Stanley Cohen’s
discovery of recombinant DNA methods and Georges Kohler and Cesar Mil-
stein’s cell infusion technology that creates monoclonal antibodies—drew pri-
marily on molecular biology and immunology. The early discoveries were so
path-breaking that they had a kind of natural excludability, that is, without
interaction with those involved in the research, the knowledge was slow to
transfer. But what was considered a radical innovation then has changed con-
siderably as the science diffused rapidly. Genetic engineering, monoclonal anti-
bodies, polymerase chain reaction amplification, and gene sequencing are now
part of the standard toolkit of microbiology graduate students. To stay on top
of the field, one has to be at the forefront of knowledge-seeking and technology
development. Moreover, many new areas of science have become inextricably
involved, ranging from genetics, biochemistry, cell biology, general medicine,
computer science, to even physics and optical sciences. Modern biotechnology,
then, is not a discipline or an industry per se, but a set of technologies relevant
to a wide range of disciplines and industries.

The commercial potential of biotechnology appealed to many scientists
and entrepreneurs even at its embryonic stage. In the early years, the principal
efforts were directed at making existing proteins in new ways, then the field
evolved to use the new methods to make new proteins, and now today the race
is on to design entirely new medicines. The firms that translated the science into
feasible technologies and new medical products faced a host of challenges.
Alongside the usual difficulties of start-up firms, the DBFs needed huge amounts
of capital to fund costly research, assistance in managing themselves and in con-
ducting clinical trials, and eventually experience with the regulatory approval
process, manufacturing, marketing, distribution, and sales. In time, established
pharmaceutical firms were attracted to the field, initially allying with DBFs in
research partnerships and in providing a set of organizational capabilities that
DBFs were lacking. Eventually, the considerable promise of biotechnology led
nearly every established pharmaceutical corporation to develop, to varying
degrees of success, both in-house capacity in the new science and a portfolio
of collaborations with DBFs.
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Thus the field is not only multi-disciplinary, it is multi-institutional as
well. In addition to research universities and both start-up and established firms,
government agencies, nonprofit research institutes, and leading research hospi-
tals have played key roles in conducting and funding research, while venture
capitalists and law firms have played essential parts as talent scouts, advisors,
consultants, and financiers. Two factors are highly salient. One, all the necessary
skills and organizational capabilities needed to compete in biotechnology are not
readily found under a single roof. Two, in fields such as biotech, where knowl-
edge is advancing rapidly and the sources of knowledge are widely dispersed,
Organizations enter into a wide array of alliances to gain access to different com-
petencies and knowledge. Progress with the technology goes hand-in-hand with
the evolution of the industry and its supporting institutions. The science, the
organizations, and the associated institutions’ practices are co-evolving. Univer-
sities are more attentive to the commercial development of research, DBFs are
active participants in basic science inquiry, and pharmaceuticals more keyed into
developments at DBFs and universities.

Nevertheless, organizations vary in their abilities to access knowledge and
skills located beyond their boundaries. Organizations develop very different pro-
files of collaboration, turning to partners for divergent combinations of skills,
funding, experience, access, and status. Biotech firms have not supplanted phar-
maceutical companies, and large pharmaceuticals have not absorbed the bio-
technology field. Nor has the basic science component of the industry receded in
its importance. Consequently, DBFs, research universities, pharmaceutical com-
panies, research institutions, and leading medical centers are continually secking
partners who can help them stay abreast of, or in front of, this fast-moving field.
But organizations vary considerably in their approaches to collaboration. Put
differently, some organizations reap more from the network seeds they sow than
do others. Despite the efforts of nearly every DBF to strengthen its collaborative
capacity, not all of them cultivate similar profiles of relationships, nor are all able
to harvest their networks to comparable advantage. Similarly, not every phar-
maceutical firm is positioned comparably to exploit the latest breakthroughs in
genomics, gene therapy, and a host of other novel methodologies for drug dis-
covery. A key challenge, then, for both small biotechnology firms and large
global pharmaceutical corporations is in learning from collaborations with ex-
ternal parties, and in constructing a portfolio of collaborators that provides
access to both the emerging science and technology and the necessary organiza-
tional capabilities,

Collaborative Portfolios

The various key participants in the biotechnology and pharmaceutical
industries pursue different avenues of collaboration. A cursory study of the port-
folios of key firms reveals distinctive mixes of alliances for different business
functions. For example, in biotech, Amgen, a Los Angeles-based firm founded
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in 1980, is often regarded as a bellwether for the industry. Amgen has extensive
R&D and marketing collaborations with numerous small biotech companies,
among them ARRIS, Envirogen, Glycomex, Guilford, Interneuron, Regeneron,
and Zynaxis. These are relationships based on a division of labor in which the
smaller firm develops promising technology with Amgen’s financial and scien-
tific assistance, and Amgen will market the eventual product. Amgen also holds
several key licensing agreements with Sloan-Kettering Hospital (for a cell
growth factor), the Ontario Cancer Institute (for knockout mice), and Rocke-
feller University (for an obesity gene). In contrast, Cambridge-based Biogen,
founded in 1978 but with only 750 employees, adopted a strategy of licensing
its initial research discoveries to such established firms as Abbott, Lilly, Pharma-
cia Upjohn, Merck, Organon Teknika, and Schering Plough. By 1996, Biogen's
royalty stream had grown to $150 million annually. Biogen also outsourced the
costly and time-consuming task of analyzing clinical trial data on its medicines
in development to contract research organizations, but monitored the work with
in-house experts."” Chiron, the largest biotech with more than 7500 employees,
and 9 subsidiaries, is also partially owned by Novartis (49.9%) and Johnson and
Johnson (4.6%). Chiron, founded in 1981, has the most extensive array of col-
laborations of any biotech with numerous R&D ties with smaller biotechs and
universities, licensing agreements with large pharmaceutical and animal health
companies, partnerships with larger biotechs, and manufacturing and marketing
alliances with other large firms as well. Indeed, in a January, 1997 news release,
Chiron reported that it now has more than 1,400 (informal) agreements with
universities and research institutions and 64 (formal) collaborations with other
companies. “This network is a core strength of Chiron,” the release proclaims.

These different collaborative profiles reflect, in important respects, the
mixed motives of strategy and exigency in the early years of building a company.
Amgen works with younger, carly-stage biotechs, but eschews close affiliations
with many established pharmaceuticals. Biogen licensed out some of its initial
research discoveries, and the substantial royalties it takes in now fund the devel-
opment, sales, and distribution of Avonex, its successful drug for multiple sclero-
sis. Chiron has a spider-webbed universe of affiliations with basic scientists in
universities, and it maintains ongoing ties with diverse biotechs and health-care
companies. The partial “parent” owner, Novartis of Switzerland, appears to use
Chiron as its window into this rapidly developing field.

Similarly, in the pharmaceutical industry, divergent approaches to collab-
oration are pursucd. By the accounting of Recombinant Capital, a San Francisco
company that tracks high tech, the big pharmaceutical firms poured $4.5 billion
into deals with biotech companies in 1996.'* Their aim is to capitalize on prom-
ising technology and the skills of the nimbler small companies in doing more
rapid development. But dominant firms pursue these aims in quite different
ways. Industry giant Merck, for example, spreads its search efforts globally,
working with research institutes in France, Canada, China, Japan, Costa Rica,
and the United States, while pursuing research partnerships with but a few
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biotechs such as Affymetrix and Transcell to access new technologies. In addi-
tion, Merck has innumerable licensing agreements, as well as arrangements to
do manufacturing, marketing, and sales for smaller companies. Eli Lilly, another
big pharmaceutical player, but about two-thirds the size of Merck, has both
more focused and more extensive collaborations. Pursuing a strategy of “discov-
ery without walls,” Lilly has several dozen research alliances with a wide variety
of U.S. biotech firms, ranging from new startups to more established companies.
In addition to these extensive external discovery efforts, Lilly also has licensing
and joint sales and distribution agreements with biotechs, but the clear emphasis
has been on the research side. The Swiss firm Hoffman LaRoche, one of the
largest firms in the industry, has an even more focused approach, owning 66%
of the stock in the U.S. biotech firm Genentech, in addition to multiple research,
development, and marketing collaborations with Genentech. Roche counts
Amgen, Affymetrix, and several other biotechs as parters also, but it utilizes
Genentech as its primary talent scout to stay abreast of the field.

At a more micro level, however, these collaborative profiles have their
origins in myriad small decisions, stemming from different purposes and initi-
ated by different parties. At one of the larger U.S. pharmaceutical firms, I was
involved in a multi-year internal executive development program. During this
time, I had regular contact with senior managers on the science side, in the fi-
nance and strategy groups, and those in charge of the different therapeutic prod-
uct lines. I used our conversations to informally trace the origins of the more
than twenty R&D partnerships the firm has with various small biotechs. In fol-
lowing these different “stories,” it became apparent that collaborations emerged
from very different routes. Some were brought forward by business develop-
ment staff who had “found” young biotechs in financial trouble and in need of
cash. Thus, promising technology could be “had” inexpensively. In other circum-
stances, however, breakthrough technologies triggered great interest throughout
the pharmaceutical industry, and all the major players were part of the gold
rush, bidding for the new discovery. In still other cases, long-standing personal
ties among scientists, sometimes forged decades earlier at universities, led to
formal collaborations. Other partnerships were driven by a pressing need to fill
out a product portfolio or to replenish the product pipeline in a particular thera-
peutic category. And still other connections literally fell into their laps, as biotech
firms approached the company with proposals that proved viable.

I use these examples of very different starting points not to suggest that
the process of deciding which parties to collaborate with is random or haphaz-
ard, but to illustrate that there are, especially in a larger company, multiple in-
puts and opportunities and many decision makers involved. Except in the
smallest companies, the same people rarely review all the relevant information
and make decisions about whom to ally with and under what terms and for
what period of time. Nor should such decisions necessarily be made by the
same people or units. But what is necessary is the ability to negotiate two hur-
 dles, the first leaping from information to knowledge, and the second jumping
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from individual-level learning and expertise to organizational-level learning and
routines. In any technology-intensive field, information is abundant and accu-
mulates rapidly. Long ago, Herbert Simon alerted us to the fact that, increasingly,
attention is the scarcest commodity in organizations. As firms embark on dif-
ferent combinations of formal and informal collaborations and divergent mixes
of external sourcing and internal production, the parties who are most closely
involved with outsiders develop skills at relational contracting: How much of an
agreement needs to be specified in a contract? How much should rest on a
handshake or good faith? What role should the “entangling strings” of friendship
or reputation play? What kinds of milestones or interventions are needed to in-
sure a project stays on course?'® In short, knowledge of how to collaborate
means that information is filtered by a specific context and an ongoing relation-

" ship, by experience and reflection, and by interpretation. When multiple partici-
pants are involved, and their availability varies, making knowledgeable decisions
is a challenge.

But even more daunting is moving from individual learning (which is
embodied in experienced personnel) to organization-level learning (in which the
skills of relational contracting become embedded in organizational routines and
procedures) without rendering those competencies lifeless and inert. As an illus-
tration, Richard Di Marchi, Vice President for Endocrine Research at Eli Lilly and
Company, remarks that one of the bigger challenges his company faces in man-
aging research partnerships with small firms is in not treating them as “one-
offs,” that is, independent relationships pursued separately. On the other hand,
it is ineffective to force all decisions about collaboration to go forward only after
the decision has been vetted by a key committee, composed of staff from differ-
ent business functions. Such a move can result in a needless delay, which is fatal
in a fast-moving field, and can also dampen initiative. Another side-effect of
formalizing the approval process is to force external relationships underground,
into subterranean linkages, as savvy managers opt to pursue relationships with-
out risking going through the rigamarole of formal approval. But covert efforts
may run the risk that key intellectual property or process issues are not aired at
the outset. The challenge, then, is to develop routines for cooperation that are
widely shared, that apply across decisions, and allow for lessons to be transferred
from project to project. In the biotechnology and pharmaceutical fields, firms
vary enormously in their capacity to learn across projects.

Learning How and What to Learn

My claim that learning from collaboration is both a function of access to
knowledge and possession of capabilities for utilizing and building on such
knowledge is not a claim that individuals and organizations are exceedingly cal-
culating or far-sighted. In making the argument that knowledge facilitates the
acquisition of more knowledge, I am building on research that stresses that skills
are embedded in the exercise of routines. The development of these routines is a
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key feature in explaining the variability of organizations’ capacity for learning.
Only by building these skills can knowledge be transferred from one project to
another, from one unit to another, in a manner that allows insights gained from
one set of experiences to shape subsequent activities.

Most firms in biotech and pharmaceuticals have key individuals who
function as network managers, “marriage counselors,” and honest brokers.
These individuals provide the glue that sustains relationships between parties
who have ample opportunities to question one another’s intentions or efforts.
The participants in a collaboration often learn at very different speeds, prompt-
ing one side to wonder if it is benefitting equally. Moreover, the wealthier party
Is sometimes regarded as a “sugar daddy,” present only to write checks. So there
are numerous situations where monitoring and interventions are needed to
maintain balance in a collabordtion. A critical task for the participants enmeshed
in a web of many such relationships is to take lessons learned on one project and
make them systemic, that is, portable across multiple relationships.

Finding solutions to the problem of learning how to learn is critical for
both small and large firms. Biotech companies have created organizational capa-
bilities well out of proportion to their relatively small size by building on rela-
tionships with external parties to gain access to resources, knowledge, and skills
to support every organizational function from R&D to distribution. And given
the huge sums that pharmaceuticals are pouring into biotech, these large firms
have had to find methods to harmonize and coordinate their far-flung partner-
ships. The steps involved range widely, and it is probably too early to pronounce
some efforts most efficacious. Clearly not all firms maneuver with equal ease,
have comparable access, or utilize high-quality partners with similar results.

But some methods do hold promise for facilitating learning.

An enormous amount of information and knowledge resides in the minds
and electronic mail of key people, but this material is rarely organized in a fash-
ion that allows for its transmission to others. Some firms build repositories,
where contracts, milestone agreements, working papers, publications, press
releases, and overheads are stored. These data banks are primarily useful for
novices and new hires. A few firms have set up discussion databases in which
archival material and reports are enlivened with notes and chat-room-like in-
teractions about lessons learned. These more active sources, where key par-
ticipants record their experiences as well as respond to others, are potentially
quite valuable. Nevertheless they have, according to some informants, a some-
what sterile feel to them, like critiquing others” critiques of a performance,
rather than engaging the performance itself. And, to many people, there simply
is not sufficient time to join in these discussions. They are too busy with the
press of daily activities.

Informal seminars on lessons learned from a partnership, particularly
when staff from multiple functions are involved, are a good way to transmit ex-
perience across projects. Only limited effort needs to be made to organize such
presentations, so they have the advantage of freshness and a hands-on feel.
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Nevertheless, these seminars, unless performed on a more or less regular basis,
are much more valuable in a smaller company than a larger one because the
information diffuses more extensively. I have not personally encountered any
case where participants from both sides of a collaboration made a joint presenta-
tion, although almost every time I suggest such an approach, I am met with a
comment, “That would be interesting!” Talking about failures, shortcomings, and
rough spots in a relationship would be equally as valuable as discussions of suc-
cesses and lessons learned. But I have rarely seen presentations where such diffi-
culties are openly discussed. To be sure, these conversations are often pursued,
heatedly, but off-stage, again the closed nature of the discussion inhibits the
transfer of information. Moreover, problematic points are often dismissed as idi-
osyncratic to a particular party and not felt to be generalizable. While there is, of
course, truth to such claims, a large part of bujlding a reputation as a preferred
partner is learning how to broker unexpected disputes.

Many biotech and pharmaceutical firms turn to multi-functional teams to
supervise collaborative activities, building on the popular idea of the heavy-
weight teams used in product development efforts. The more thoughtful teams
opt to disseminate their discussions either through electronic posting of minutes
of their meetings or by having different participants act as scribes to send out
short summaries of meetings.

In all these activities, there is a persistent tension between those activities
done informally and on an ad hoc basis and those efforts that are more formal-
ized and structured. Clearly, there are tradeoffs with both approaches. The
insight appreciated by only a minority of the firms that we have had contact
with is that developing routines for the transmission of information and experi-
ence does not necessarily entail formalization. Information can be conveyed
routinely through informal means. While formal repositories and powerful task
forces can be useful, they are oo often not a forum in which outside input is
allowed. Building routines for regular contact without formalization allows for
the possibility that participants not only contribute ideas, they will take lessons
learned and spread them in unexpected and unobtrusive ways.

Conclusion

In innovation-driven fields, firms are engaged in learning races. These
contests proceed on parallel tracks, one involving learning from collaborations,
the other concerns learning how to collaborate. Both contests require the devel-
opment of skills to facilitate the transfer of information and knowledge and their
subsequent deployment in other situations. In some respects, the task of learn-
ing from outside parties is more difficult. But perhaps because of the importance
of the task and/or its considerable expense, organizations in the biotechnology
and pharmaceutical fields are rapidly developing the capability to collaborate
with a diverse array of partners to speed the timely development of new medi-
cines. Much less refined is the more mundane but difficult and vital task of
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transferring information and knowledge obtained from external parties through-
out the organization. This is done in order that subsequent actions are informed
by. and strategic thinking based on, these experiences. A variety of efforts at
learning are underway, ranging from electronic discussions to data depositories
to seminars to regular meetings of heavyweight teams. All these activities reflect
efforts to see that information becomes more widely diffused, and that with
reflection and interpretation, becomes “thickened” into knowledge. But devel-
oping routines for knowledge dissemination is always a double-edged sword:
informal mechanisms may preclude wide dissemination, while formal proce-
dures can inhibit learning. The challenge is to develop regular venues for the
informal transmission of information, such that the process itself becomes tied
to knowledge seeking and creation.
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