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of computational models in organizational theory has not been

fulfilled. One reason is that too much was promised, such that
computational models could not possibly deliver. I have argued else-
where that computational models are particularly good at developing
theory—that is, suggesting the logical consequences of a set of assump-
tions (Krackhardt, 2000). Most human-generated theories are limited
to hopelessly simplistic linear additive assumptions about social phe-
nomena, phenomena we all accept to be complex, dynamic, with feed-
back loops that make systemic behaviors very difficult to predict from
a linear model. But, computational models do not prove these theories
they help develop; they are not empirical by that standard. They mere-
ly help the researcher to answer logical “what if” questions. Expecta-
tions that computational models can demonstrate or prove anything be-
yond theory building is asking too much of them and will lead to
disappointment.

The other downfall of computational models has been that they
have often concluded the obvious, conclusions that could have been
derived easily by a human’s limited linear thinking. However, there
have been historical examples to counter this problem, such as March
and Cohen’s Garbage Can model. It is in this spirit, of developing a
theory of diffusion of innovation that incorporates nonlinear dynam-
ics and of developing a theory that has nonintuitive implications for
the diffusion process, that I write this chapter.

g s March has indicated in his foreword to this book, the promise
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It has long been acknowledged that the diffusion of innovations is a
social process. That is, new ideas, new technologies, new management
practices are diffused through a set of relationships that exist or emerge
among actors within an organization or social system (Allen 1977,
Price 1965). As Rogers (1982) noted in his comprehensive review, thou-
sands of studies have been conducted on innovation diffusion, but
there have been relatively few that have shown how the social structure
affects the diffusion process.

There have been notable exceptions to this main thrust, however
(Coleman, Katz, and Menzel 1966; Becker 1970; Burt 1973; Burt 1980;
Carley 1990).These seminal pieces have emphasized how diffusion can
be mapped out through structural features of the social system. For ex-
ample, Coleman, et al., found that diffusion of a prescription drug was
heavily influenced by direct social ties among physicians. Burt (1987),
on the other hand, reanalyzed the same data and concluded that the
diffusion mechanism was better explained by physicians mimicking
each other when they were structurally equivalent (connected to the
same set of third parties) rather than connected to each other directly.

A different stream of research has explored a “threshold” model of
diffusion (Granovetter 1978). In these models, it is assumed that indi-
viduals influence each other toward adopting but that they have differ-
ent thresholds—that is, some individuals will adopt after only a small
proportion of their alters has adopted, while others will not adopt un-
til a large proportion of their alters has adopted. With such a set of as-
sumptions, one can model the diffusion process and recreate the stan-
dard “S” curve that is commonly associated with the diffusion process
(Granovetter 1983, Granovetter 1978, Granovetter and Soog 1988). T.
W. Valente’s (1996) recent work in this area is an excellent adaptation
of this approach. His approach focused on the ego network for predict-
ing adoption rather than on the density of adoptions throughout the
overall network.

Valente empirically showed that early adopters were much more
likely to adopt in the face of few neighbors adopting, and conversely
“laggards” adopted only after a relatively high proportion of neighbors
had adopted. Again, diffusion is mapped out as a function of the struc-
ture of relationships among the adopters of various types.

A third stream of work that has hallmarked the diffusion literature
has employed computer simulation as a modeling technique. The ad-
vantage of the computer is that one can model very complex systems
that analytic or simple theoretical models cannot handle (Krackhardt,
1999). Thus, one can conclude that, if a set of assumptions holds (and
is modeled appropriately), the diffusion rate should take on a particu-
lar shape. This work is epitomized by Carley’s structuralism models of
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group formation and diffusion (Carley 1991, Kaufer and Carley 1990,
Carley and Wendt 1991). These models assume that knowledge and be-
liefs diffuse as a function of what the actors have learned from each
other in the course of structured interactions. Carley has found that in-
teresting and complex dynamics can result by restricting access be-
tween two groups of individuals (Carley 1991). Another stream of work
that explores structural features of diffusion success is that of Abra-
hamson and Rosenkopf (1993, 1997). They have used computer simu-
lations to explore how structural conditions affect the adoption rates
of innovations that have negative consequences for the organization.

A common theme among all of this diffusion research has been to
assume that innovations will eventually diffuse throughout the popu-
lation. Indeed, it is common to explicitly restrict the realm of interest
in diffusion studies to cases in which the innovation successfully dom-
inated the organization:

The diffusion of innovations is the process by which a few members

of a social system initially adopt an innovation, then over time more

individuals adopt until all (or most) members adopt the new idea....

[Valente, 1996:70]

Innovations do not always succeed in diffusing, however. One of the
most notorious examples of a “good” idea that refused to diffuse was
the original PC, first proposed by a group of R&D engineers at IBM
long before any commercial versions were available. The PC promoters
were housed in the guts of IBM’s research center in Tennessee. Twice
they tried to promote the idea within IBM’s structure, and twice they
were defeated, allowing Apple to gain a substantial advantage in the
market. It was not until years later when the PC developers were trans-
planted to a separate location in Florida that the PC flourished as an
IBM product. Following on the work of Abrhamson and Rosenkopf
mentioned earlier, the question I would like to propose is, why do
some innovations succeed when others fail to diffuse in a social sys-
tem? More specifically, under what conditions will such innovations
diffuse and under what conditions will such innovations be stopped?

The Nature of Innovation Diffusions

Before specifying what conditions might be influential in this process,
it is useful to differentiate types of innovation diffusion processes
based on the ease with which they are accepted and adopted. First of
all, consistent with Carley’s work, I consider innovations to be inher-
ently ideational. That is, actors adopt innovations because they come
to believe that it is beneficial to do so. Therefore, the process of inno-
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vation diffusion is one of converting people into the belief that the in-
novation is in fact a good idea.

Given this ideational premise, I suggest that there are two forces that
can lead to such a conversion. First, there is the exogenous inherent
quality of the innovation itself. This force stems from the intrinsic
strength (or failing) of the innovation. It is exogenous in that the eval-
uation that leads to possible conversion is not the result of political, in-
fluential, or other endogenous social forces; rather, that the decision to
adopt or not is based solely on the intrinsic merits of the innovation it-
self. That is, conversion happens because each person independently
and objectively recognizes a better mousetrap when one sees it. I will
refer to this evaluation/conversion process as “rational” to emphasize
its objective and nonsocial process of evaluation (I do not mean to im-
ply anything about the decision maker’s utility function here). This
“rational” evaluation results in one of two extreme behaviors: either
those who are made aware of the innovation immediately see the su-
perior value in the innovation and adopt it; or, those who are made
aware of the innovation immediately see its inferior value and reject it
in favor of the status quo or some other alternative.

The other force is a social one, wherein the innovation’s value is not
so clearly determined by external or objective measures. This force sug-
gests either that the quality of the innovation is ambiguous or that
even if it is objectively demonstrable people can be swayed through a
social or political process to a counter position. Thus, in such cases, in-
novations are valued through a dynamic social process, wherein peo-
ple influence each other as to their evaluation of the “true” value and
as to whether the innovation should be adopted. Innovations that are
subject to this process of evaluation and conversion may be termed
controversial. The conversion force is quite different from the “rational”
ones because potential adopters’ minds can be changed back and forth
as they are exposed to different social forces from supporters on one
side to the detractors on the other.

While it is an empirical question beyond the scope of this chapter to
verify, I will go boldly out on a limb to suggest that most innovations
fall into this latter, controversial category. Most innovations have
identifiable advantages, which supporters of the innovation can point
to, addressing some need or shortfall in the status quo. But the flip side
is that these innovations threaten the status quo. Consequently, there
will be detractors. Few innovations are so clearly and markedly inferior
or superior to the status quo as to overcome this inherent conflict.
Thus, most innovations are controversial and subject to a social pro-
cess of convincing others of their superiority over the status quo.

Early information processing models (e.g., March and Simon, 1958)
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have made similar claims. Organizations accrue competencies by exe-
cuting stable routines to perform frequently-encountered tasks. People
learn by doing; they get stuck in this rut. Innovation based on a new
technology they are unfamiliar with becomes a threat to their knowl-
edge base. Thus, even in cases where technological superiority can be
easily recognized by an outsider, the innovation may be resisted by the
insider whose job must change because of it. For example, France has
proven to be one of the slowest among developed countries to adopt
the internet. The reason for this is probably that the country has had
Minitel since the early 1980s, which is in many ways a lesser technol-
ogy. However, people have experience using Minitel and trust it to per-
form many of the functions that the web offers, and so adoption of the
web has been slow.

Others have made similar claims. For example, Cohen and Levin-
thal’s notion of absorptive capacity suggests that innovation occurs
not simply because the technology is superior but because the firm has
invested in R&D'’s ability to understand and absorb (or perhaps accept)
this new technology. Another example is the work of Brian Arthur and
his colleagues whose collective work has underscored the critical role
of social structure and context in the diffusion process even though
the innovation may have clear technological superiority. Thus, a
strong argument can be made that most innovations are in fact contro-
versial, despite their apparent objective appeal.

Having said that, it may still be that some innovations are more like-
ly to be seen as controversial than others. Indeed, innovations on or-
ganizational procedures and routines, such as re-engineering and
TQM, are almost universally regarded as controversial. Other more
technologically based innovations, such as the Xerox™ photocopying
process, may appear as less controversial. While these distinctions are
not hard and fast, I will restrict myself in the remainder of this chapter
to controversial innovations as the main focus of interest.

We can plot the progression of all three types of innovation diffu-
sion patterns resulting from both rational and social forces in terms of
the rapidity with which they diffuse or retreat. To do this, we note that
for any given time period, ¢, there will exist a proportion of the popu-
lation that will “agree” with the innovation—that is, they hold the be-
lief that the innovation is a good idea. Since we are concerned here
with ideational aspects of innovation, I will call such people adopters
and not differentiate them from people who agree with the innovation
but have not yet behaviorally acted on it. Further, I will assume for the
purposes of simplicity that people either agree or disagree with the in-
novation; that is, I assume everyone can be classified as either an
adopter or a nonadopter. '






