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Abstract 
This paper describes a qualitative, empirical analysis of a case setting involving 
diffusion of information technology innovation within and between several 
commercial organizations. Each of three innovation models is used to develop 
an analysis and describe what is learned about the case. These three models 
include the integrated push-pull model, the linked-chain model and the 
emergent model. Each model leads to distinctly different, but complementary 
knowledge about the case setting. The analysis and learning from each model 
are compared and the distinct conceptual domain of each model is 
circumscribed. 
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1 INTRODUCTION 

Diffusion of innovation is essential to the successful adoption of new 
information technology (11) by people in organizations. The innovation process 
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cannot be isolated among those who originally developed the IT. Innovation 
is also practiced by those who adopt an innovative new IT in the way that they 
use the IT in their own worklives. This paper reports an interpretive case study 
of diffusion of innovation among three commercial organizations. Three 
different models are used in interpreting the case. 

The purpose of this paper is to clarify how different innovation diffusion 
models regard different conceptual domains about the diffusion process. Each 
model used in this study leads to a different analysis and different learning 
about the particular case brought under the conceptual "lenses" provided by 
the different models. The comparison of this difference reveals some of the 
essential ways in which each model is incomplete. The incomplete nature of 
each analysis is important because any normative evaluation of an IT adoption 
by any one of these innovation diffusion models will lead to decisions based on 
an essentially incomplete understanding of the setting. Such decisions are more 
likely to lead to faulty planning and control of the IT adoption process than 
decisions based on information from multiple models. 

An innovation is an idea, practice, or object that is perceived as new to an 
individual or other unit of adoption (Rogers 1983, p. 135). Diffusion of 
innovation is the process by which an innovation is communicated through 
certain channels, over time, among the members of a social system (Rogers 
1983, p. 10). The innovation is naturally evolutionary in the sense that each 
member of the social system innovates in adopting and adapting the 
communicated innovation to their own settings. 

The three organizations in the case study were involved in Internet 
innovations. Data was qualitatively gathered through unstructured interviews, 
and analyzed by applying three models in developing an interpretation and 
analysis of the innovation and diffusion process. Where permitted, the 
interviews were videotaped for later review and transcription. The analysis was 
developed using the transcripts and field notes by the authors, who were also 
present during the interviews. 

2 MODELING INNOVATION 

In the sections which follow, models will be used in the analysis and 
illumination of a case setting of IT innovation. The learning arising from this 
analysis will be explained. The innovation literature recognizes at least 4 types 
of iconic models that address the innovation process: linear, interactive, 
chained feedback, and emergent. The linear model has been known since the 
1950s. Its early form is sometimes called the "technology-push" (Rothwell) or 
"conventional linear" (Kline 1985) model. In this model, innovation occurs in 
four stages: (1) scientific research, (2) development, (3) 
manufacturing/production, and (4) marketing. In the late 1960s, the linear 
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model evolved into the linear push-pull model. This later linear model 
recognized that market- or need-pull was the genesis of innovation. The four
stage linear innovation process was preceded by "the perceived and sometimes 
clearly articulated customer need" (Rothwell, p. 221). By the 1980s, the linear 
push-pull model had been dismissed as a highly inaccurate representation of 
the innovation process. 

The linear model was supplanted by the interactive model, also called the 
integrated model or the coupling model. The interactive model recognized the 
interaction of market-pull and technology-push in producing innovation during 
each of the four stages (research, development, production, marketing). In 
heavy industries, the interactive model suggested that suppliers and customers 
should be closely coupled within integrated product development teams. 

Researchers were dissatisfied with the push-pull models, perhaps because 
these did not lead to useful practical decisions. This dissatisfaction led 
researchers to consider other factors as key elements in the innovation process. 
Examples of these factors include the role of knowledge and information in the 
innovation process, chained pathways of innovation, and emergent innovation. 
Two examples of these models are discussed in more detail below (linked 
chain and emergent models). 

While innovation research seems to have rejected the linear push-pull 
model, it still remains strongly rooted in the normative literature regarding 
production management and marketing. The influence of this body of 
normative literature on the field of IT means that chained pathways and 
emergent models largely have been ignored. Examples of empirical IT studies 
that still assume an underlying linear push-pull model include research into the 
role of IT in the innovation process (Lee and Treacy 1988) and the 
development of IT as an internal organizational product (Farhoomand 1988). 
Examples of empirical IT studies that raise questions regarding the linear 
push-pull model for IT innovations include Zmud (1984) and Lucas (1994). 

We identified three distinct, published models for evaluating the case: 
Burgelman and Sayles (1986), a non-linear push-pull model; Kline (1989), a 
linked-chain model; and Van de Ven (Van de Ven, Angle and Poole, 1989), 
an emergent model. Several other models were considered and rejected. For 
example, two models (Rogers' 1983 and Lee and Treachy 1988) were too 
closely aligned with the linear push-pull model that has been widely 
characterized as irrelevant (cf Van de Ven, Angle and Poole 1989 and Kline 
1985). Others, such as Knox and Denison (1990) and Rothwell (1990) are too 
strongly tied to heavy manufacturing to be relevant to a small technology 
startup. Lucas (1994) is a refinement of Burgelman and Sayles that has 
normative elements for strategic management, and does not extend the 
learning from its base model in this case. 
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3 THE PROVENTUM CASE 

This innovation in this case can be traced to the hiring of Henrik Bremerskov 
by a tiny Copenhagen advertising company named Proven tum. Before Henrik 
was hired, the managing director Jens Henriksen and one assistant comprised 
the entire staff for several years. One of Henrik's first ideas was that 
Proven tum should take a look at the marketing opportunities being created by 
the Internet craze, with the view that the Internet had created a new 
advertising media. 

After just about a year, Proventum had grown to 20 employees including 
project managers, designers, programmers and database specialists. The staff 
is youthful and voluntarily work incredible hours of intense and thrilling 
systems development. The small office occupies most of the fifth floor of an 
office block near the fashionable New Harbour area of Copenhagen, and is 
alive with on-going work during holidays and weekends. Henrik boasts that 
Proven tum has never missed a deadline, and that once the staff worked round
the-clock for four days in order to preserve this record. 

Henrik characterizes Proventum as a "modern solution provider using the 
web as its platform for solutions". Proven tum helps its customers focus on how 
their business needs can be satisfied through the new Internet media. 
Proventum then helps define the requirements, develop the site and usually 
continues to operate and maintain the site after its development. Sites are 
usually developed "on-line" on the internet so that its customers can watch, 
evaluate and redirect the construction of site. 

3.1 Innovation in Proventum 

Proventum designs and develops custom web sites that take advantage of 
advanced features like well-designed web graphics, clickable maps, common 
graphics interface ( cgi) programs and forms, animation, security, etc. In several 
cases, these sites had unusually advanced "business-to-business" orientations, 
meaning that the pages were designed for use by the business partners of the 
site-owners. This means that the sites were not intended to be a simple 
"institutional" public-relations presence, but a versatile and convenient 
communications utility for the use of customers. 

The IT that is being brought to bear on the problems of Proventum's 
customers consists of software programming, database technology, internet 
technology, and web technology. Several of the Proventum solutions have 
involved making organizational data, e.g., lists of product characteristics, 
available to customers via the Internet. This has involved translating queries 
from web clients into database processes and translating the results back into 
a form that web clients can display. This was particularly innovative in the 
sense that these solutions pre-dated the web-database query engines that have 
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since been made available by database packages. Proventum often pushes the 
bandwidth and other technical characteristics of the Internet framework to its 
limits. Consequently general internet technology joins the database expertise 
as a key element of their IT package. Proventum's mastery of web technology 
is their most evident IT expertise. 

The sources of the IT knowledge within Proventum are mostly informal. 
The database technology seems to have sprung from the university-level 
education of one or two key employees. Knowledge about the business needs 
of the customers comes from the experience that Jens and Henrik gained from 
previous careers in consumer-oriented advertising and market analysis. Most 
of the Internet and web knowledge has been acquired informally. This key 
technology was either brought in by new employees or developed by the 
individual workers after joining Proventum. In the former case, the new 
employees previously had gained knowledge of the Internet and web 
technology through personal interests, reading about, experimenting with, or 
exploring the Internet out of curiosity. In the latter case, this curiosity had 
driven the individuals to experiment with new internet technology in a 
problem-solving mode while looking for solutions to customer requirements. 
Often, the individuals discover solutions by regularly "surfing" the web and 
visiting others' web sites that frequently trigger new ideas for Proventum's 
customers. 

There is a certain body of shared knowledge among the individuals in 
Proventum. This knowledge consists of HTML and Perl. Other knowledge 
within Proven tum is compartmented according to the individuals. For example, 
Jon has a high degree of special knowledge about cgi programs, Borup is a 
"network shark", and Freddie is the "world's best programmer." Because of the 
small size of the organization, there is little perceived need to cross-train or 
generalize. If a solution requires a cgi script for a web client, then the task is 
given to Jon, who knows a lot about the use of cgi scripts and web clients. In 
this environment there is little documentation, and low-level techniques are 
rarely discussed. 

Proventum is unconcerned about disseminating or withholding their 
particular knowledge from their clients. In their view, everything they know is 
available through the network, and more-or-less in the public domain. They do 
not seem to recognize their own innovations in the use of this technology. 

3.2 Proventum's Suppliers and Customers 

Proventum increasingly seems to be using the creative services of another 
small, innovative firm named Virtual Light. Virtual Light consists of three 
young collaborators who began by programming computer game CD ROMs. 
They became aware of the increasingly popular Internet web and started 
developing artistic materials for use on web pages with the intention of 
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servicing a possible market for Internet-based interactive games. Virtual Light 
often develops the graphics for Proventum's web page projects. 

In order to complete the growing network of firms connected with 
Proventum, we extended our investigation to a customer named ABC 
Company (company policy prevents release of their real name). This customer 
is a medium-scale manufacturer whose web site is intended to inspire and 
promote the use of their products, and to support their agents (wholesalers 
and large retailers who purchase the ABC products and/or market these to 
retailers and large users). Their web site provides some institutional imaging 
for ABC, but this amounts to only about 10% of the site. Inside information, 
such as prices and strategic goals are provided, but carefully restricted to site 
"visits" by authorized agents. 

4 INTEGRATED PUSH-PULL MODEL 

Before the late 1960s it was generally assumed that technological innovation 
was best described as a linear and sequential process. Scientific discovery of a 
new technology was the start, followed by the pushing of the discovery for the 
discovery's sake alone. Discovery and research were seen as the major 
innovation driver, a process called the "technology-push" model (Rothwell 
1992). In line with this model a number of studies showed that often more 
than 20 years elapsed between a basic research invention and its application 
in weaponry or medicine (Rogers 1983, p. 156). 

In the late 1960s empirical researchers turned their attention to the role of 
the market and of customer needs. A new linear model, called the "need-pull" 
(also called market-pull or demand-pull) model, became popular. In this model 
innovation is caused by a perceived and sometime articulated customer need. 
An example of this is Ralph Nader's book, Unsafe at Any Speed (1965), and a 
number of hearings in the U.S. that focused on the high annual death rate 
from traffic accidents. This need spurred innovations in safety devices for cars 
(Rogers 1983: 137) 

Both early versions of the linear model went out of fashion in the 1970s 
after a number of empirical studies. These studies showed that innovation at 
the industrial level could best be described as the coupling of three interactive 
elements: Science, technology and the marketplace (Rothwell1992: 222). 

However, these linear models have been integrated for use at the 
organizational level as alternative sequences found in organizations that either 
are technology-push or need-pull driven. Burgelman and Sayles (1986: 33) 
distinguish between three patterns of innovative behavior in organizations: 
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• Demand-pull or need-pull organizations where marketing-oriented 
managers direct scientists into what appear to be exciting markets with 
assured demand. 

• Technology-push organizations where scientists look for new technologies 
and scientific breakthroughs in areas with good commercialization potential. 

• Organizations integrating the push and pull where marketing and scientific 
specialists work together, bringing their own skills to a joint endeavor to 
develop new technology with sound market possibilities. 

The need-pull pattern (see Figure 1) starts with the linking of external market 
needs to technical issues and problems. Then internal and external scientific 
and technical knowledge are used to find technical solutions. Finally the 
solutions are entered into the market and the needs are fulfilled. 

Burgelman and Sayles 
(1986) see the absence of 
a champion (a true 
believer tn the 
innovation) as perhaps 
the most serious 
shortcoming in examples 
of the need-pull pattern. 
Another deficiency in 
instances of this pattern 
is that the most easily 
identified needs often 
have only minor 
potential. 

The technology-push 
pattern (see Figure 2) 
starts when internal and 

T echnlcal Solutions 

Figure 1 Need pull pattern of innovation (from 
Burgelman and Sayles 1986) 

external scientific and technical knowledge are linked to unsolved technical 
issues and problems. Once solutions are discovered, the organization begins 
looking for external market needs that could be fulfilled by the solutions. 

One shortcoming of the technology-push pattern is that 
scientist-entrepreneurs have a knack for coming up with convincing evidence 
that demonstrates the (perhaps doubtful) interest of prospective users. Another 
shortcoming is that this kind of organization is more likely to get locked into 
a particular technical solution, remaining blind to alternative solutions. 

The most successful innovation arises from double-linking, a combination 
of technical-linking and need-linking (Burgelman and Sayles 1986, pp. 42-43.) 
This integrated perspective has also been called concurrent development. For 
example, Lucas (1994: 256) describes it in the following way: "Market needs 
drive the technology while technology enables a market strategy ... market 
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and technology strategies 
are interdependent and 
need to be developed 
concurrently." 

4.1 Case learning 
from the model 

The use of the 
Burgelman and Sayles 
(1986) model of need-pull 
and technology-push 
identified Proven tum as a 
mainly need-pull driven 
organization. This 
surprised us somewhat 
since we originally 

Technical Solutions 

Figure 2 Technology push pattern of innovation 
(from Burgelman and Sayles 1986) 

became interested in Proventum because it was at the forefront of the World 
Wide Web movement in Denmark. However, we failed to identify a strong 
technology-push pattern in the Proventum case. For example, Proventum is 
now developing a lot of their projects for Windows NT because that is what 
the customers demanded. This marketing-oriented need-driven management 
of Proventum nearly caused some of the most technical competent people to 
leave Proven tum. They would rather work in a UNIX environment on Silicon 
Graphics workstations because this technical environment was much more 
stimulating and closer to state-of-the-art. They found that Windows NT 
required a lot of extra work in order to do smart things with the web. 

Another clear sign that Proven tum is a need-pull organization is found in 
the way they handled Java. During 1995 a number of the programmers at 
Proventum became interested in Java. However, the programmers were not 
allowed to use paid time to look into the technical opportunities. Some of 
them did anyway using their own spare time. In May 1996, Henrik Bremerskov 
faced a new customer (a large Danish movie producer and distributor) that 
needed Java within the web-site Proventum was going to develop for them
only then were the programmers let loose on Java. 

The use of the Burgelman and Sayles (1986) model highlights two 
innovation problems in Proventum. First, there is a need for a champion for 
widows NT if this technology is a long-term customer demand. Second, the 
technology-push pattern is too weak. Burgelman and Sayles claim that the most 
successful ventures appear to follow an integrated pattern that involves both 
technical linking and need linking. The lack of a technology-push pattern in 
this case suggests that Proventum may run into problems in the future. Today 
they are seen in the marketplace as one of the most competent World Wide 
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Web providers. However this reputation largely is based on the employees' 
own curiosity and use of spare time to update their knowledge. If this pattern 
of continuous self-education were brought to a halt Proventum could lose its 
prominent place in the market. 

5 LINKED CHAIN MODEL 

The linear models define singular pathways for each case of the innovation 
process. In contrast, five concurrent pathways for innovation characterize 
Kline's (1985) linked chain model. These pathways are numbered in the 
diagram of the model found in Figure 3. The elements of this model are 
defined as 

1. Market Finding: an assessment of a product improvement or new product 
that meets an unfulfilled market. 

2. Analytical Design: which is a preliminary design activity that establishes the 
scope of further design alternatives. Thus analytical design, together with 
invention, is a wellspring for innovative designs. 

3. Development: which includes detailed design, proto typing, and testing. 
4. Production: which includes redesign for manufacture and production. 
5. Marketing: which includes distribution as well as product marketing; 
6. Research and Knowledge: which tbgether constitute pure science. Research 

is a process and knowledge is a "property" that can be stored for future use. 

Knowledge is placed between the elements of the innovation chain and 
research as a buffer to imply that the store of human knowledge may often 
fuel the innovation chain without further research processes. According to this 
model, "research leads to product innovation only insofar as it stimulates a 
design via either invention or analytical design." (p. 37) The concept of 
analytical design as distinct from design is not well-explored in previous 
literature, but might be characterized as the invention of a design through a 
complex intellectual trial-and-error process. The design component of 
development is also innovation, since it is an inductive and creative activity of 
the mind which synthesizes the old and new to satisfy its goals. 

There are five types of links (or pathways) in the innovation chain. These 
are numbered in Figure 3 as a key to the description of each pathway below: 

1 Central chain, which represents the long pathway of innovation through 
each element from market finding to marketing. Though this chain may be 
typical in heavy industry, in smaller settings some steps may be skipped. 

2 Feedback links, which are of three kinds. Small circles linking the central 
chain together indicate that some knowledge and work (and consequent 
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innovation) flow 
dynamically back-and
forth across the 
central chain 
boundaries. A second 
kind of feedback is 
characterized by 
product-improvement 
innovation and is 
noted by solid arrows 
from marketing back 
to analytical design, 
development and 
production. A third 
kind is the discovery 
of new product 

--------- ~----

Figure 3 A composite of the linked chain 
model of innovation (adapted from Kline 1985) 

markets out of experience with existing products. This third kind of 
feedback is noted by a dashed arrow flowing from marketing all the way 
back to market finding. 

3 Knowledge-linked research represents the progress of innovation that arises 
in the interaction between knowledge and the elements of analytic design, 
development, and production. This is denoted by the caret-shaped arrows 
along the bottom of the knowledge element. When this knowledge-store 
proves inadequate, new research may be sparked, as represented by the 
arrow between knowledge and research. 

4 Invention-linked research is an innovation pathway that arises during the 
unstructured exploration of analytical designs that is typical of the invention 
process. This pathway represents the similarity and exchange of innovation 
activities that regard both applied research and invention. 

5 Product-linked research is a pathway that captures long-range product 
research. This innovation path may arise directly from product support or 
as a result of market experience and in the search for new products. This 
path also includes innovation in the area of "support for science", such as 
the development of innovative scientific instruments. 

Several implications have been drawn from the linked chain model. First, 
knowledge is the base of innovation. Research is not the direct base of 
innovation. The primary reference for much of the innovation is the existing 
store of knowledge. While research is critical for creating the store of 
knowledge, it is often an indirect resource in innovation. Second, the systems 
and process research associated with product development and production are 
generally undervalued innovation elements. Third, a preoccupation with science 
has diminished our recognition of invention and analytic design as key 



IT diffusion and innovation models 33 

elements of innovation. Fourth, our understanding of creativity and innovation 
in design is poorly developed, especially in terms of the interaction between 
the closely related activities of invention and analytic design. 

5.1 Case learning from the model 

The linked chain model clarifies the nature of the innovations found in the 
Proventum and Virtual Light case. To some extent, their innovations are 
positioned in the "innovation food chain". A knowledge store that arose from 
other innovative activity (perhaps research) provides knowledge about the 
technologies of internetworking, web, graphics, etc. The emphasis on analytical 
design innovation prevents us from wondering whether these companies are 
really innovating rather than just "using" the innovation of others. The existing 
knowledge store is the base of innovation, and the importance of certain 
systems research (like proto typing and user-oriented design) in contributing to 
that store is also clarified by the model. 

The model also has an important innovation path that was distinguished as 
the third kind of feedback (the dashed arrow from marketing to market finding 
in Figure 3). This path was exemplified by the demand from ABC Company 
for the retention of their "look" in their web pages. This seemed to have then 
been adopted (especially by Virtual Light) as an important general 
characteristic of the product that they could continue to deliver to their other 
customers. This helps to explain the rather perplexing reverse flow of 
innovation where the customer requirements become indistinguishable from 
the goals of the analytical design and hence, the act of innovation itself. In this 
case, the ABC Company fundamentally participated in the innovation that 
seemingly flowed from Virtual Light and Proventum. 

"We wanted to take our existing look and preserve this on the net. 
[We J put forward the requirements very strongly, and maybe this is 
something Proven tum learned from ABC." 

6 EMERGING INNOVATION PROCESS MODEL 

This model proceeded from the Minnesota Innovation Research Program (Van 
de Ven, Angle and Poole, 1989) that involved fourteen studies of a variety of 
innovations. These studies are generally portrayed as longitudinal field studies. 
The program focussed on the process of innovation, and the findings were 
organized according to five core concepts: ideas, people, transactions, context 
outcomes and process. Observations noted in these Minnesota studies were 
analyzed according to these concepts, and contrasted with the conventional 
wisdom that dominated 1980's thinking about the innovation process. Six more 
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specific observations regard the specific process involved in the development 
of innovation ideas (Schroeder eta/. 1989, pp. 123-129): 

1 Innovation is stimulated by shocks, either internal or external to the 
organization. 

2 An initial idea tends to proliferate into several ideas during the innovation 
process 

3 In managing an innovation effort, unpredictable setbacks and surprises are 
inevitable; learning occurs whenever the innovation continues to develop 

4 As an innovation develops, the old and the new exist concurrently, and over 
time they are linked together 

5 Restructuring of the organization often occurs during the innovation 
process; this restructuring can take many forms, including joint ventures, 
changes in organizational responsibilities, use of teams, and altered control 
systems. 

6 Hands-on top management involvement occurs throughout the innovation 
period; several levels of management removed from the innovation itself 
are directly involved in all major decisions. 

These observations reveal how innovation does not arise in a linear sequence 
of steps or stages, or even a concurrent set of identifiable events or activities. 
Rather, the innovation process an unstructured and emergent phenomenon 
that is too multi-variate and convoluted for modelling in steps or stages. Like 
a social culture, innovation evolves as a mixture of old and new ideas, 
directions and stakeholders. Moreover, research into innovation is complicated 
because typically outcomes evaluation and histories of events were temporarily 
situated and unstable. (Schroeder eta/. 1989, p. 132.) 

In an attempt to unify the six observations into a coherent process model, 
a vectorized event diagram might be helpful. The components of this diagram 
are illustrated in Figure 4. The diagram shows how the organization shifts 
direction over time. The original direction A is joined by a new direction B. 
The numbers in this diagram refer to the six observations. The innovation that 
develops into direction B arises in a shock (1), proliferates into several ideas 
(2), suffers setbacks (3), integrates old and new ideas ( 4), and restructures the 
organization (5), under direct interventions by top management (6). 

6.1 Learning from the model 

Of the six observations that underlie the model, the analysis highlights what 
might be learned from each: 

1 The requisite shocks to these organizations or their environments are not 
notable. One interpretation is that they share a common shock from the 



impact of a dramatic 
rise in public interest 
in the Internet and 
the web. Examples of 
shocks provided by 
Schroeder eta/ (1989, 
p. 123) are "new 
leadership, product 
failure, a budget crisis, 
and an impending loss 
of market share," and 
these do not seem 
easily comparable to 
the rising interest in 
experimenting with 
the web which seems 
to have initiated the 
innovation in these 
cases. 
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Figure 4 Diagrammatic elements of the 
emerging process model (from Schroeder, et al 
1989, p. 131) 

2 The early proliferation of ideas is notable in each of the three firms. 
3 Setbacks and surprises are especially notable in the ABC Company case. 

These elements are less sharp in the directions of Virtual Light and 
Proventum, which seem to have terminated certain innovative activities 
when these became overburdening and it was feasible to "farm-out" the 
work. 

4 The interaction of old and new ideas is notable in the ABC Company case 
when the innovation shifted from development of internal web 
communications to the development of public web marketing. While the 
diagrams do not show any major changes of direction, the interaction of old 
ideas and innovations is present in the cases. These included Virtual Light's 
game programming ideas in the development of a web-based recreational 
site for a entertainment industry client, and the use of database technology 
in the development of a utility site for one of Proventum's clients. 

5 Restructuring is particularly notable in all three firms. But this does not 
address internal restructuring of the firm, but a restructuring of its network 
through the alliance of the three firms. The black diamonds in Figure 5, 
Figure 6 and Figure 7 denote points of restructuring of the network that 
links these three firms. 

6 Top management involvement only appeared relevant in the case of ABC 
Company. Virtual Light and Proventum were so small that no useful 
distinction could be drawn between top management, line management, and 
production workers. If we consider strategic decision-making, rather than 
management level, then strategic decisions can be identified as equivalent 

35 
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to top management involvement in the termination of certain activities in 
Virtual Light and Proventum. 

We learn from the emergent model of these three units, that the web 
innovation is a rather messy progression of ideas. This seems to be consistent 
with the observations and carries some explanatory weight. The model is not 
quite useful in all points. The shock initiation is not as apparent as expected, 
implying that this part of the model is not universal across information 
technologies. The top management intervention is not distinguished in small 
organizations, implying that this part of the model is not universal across all 
sizes of organizations. The restructuring concept as developed in the model, 
did not seem to consider restructuring as changes in organizational networks, 
implying that this part of the model may be much richer in explanatory power 
than has been previously known. 

7 COMPARISON OF MODEL LEARNING DOMAINS 

Previous comparisons of models of the innovation process described the 
models as a series of progressively refined models (Kline 1985) or as a series 
of model generations (Rothwell, 1992) in which later models have developed 
better representations of the innovation process. In the case presented in this 
paper, we have not found support for such descriptions. Instead, our work 
indicates that the models focus on different aspects of the innovation process. 
One indicator of this varied model focus is the lack of conflict in the 
knowledge developed. Rather than telling different, conflicting stories about 
the innovation process at Proven tum, the models tell different, complementary 
stories about different aspects of the case. 

These different stories are complementary in two senses. First, these models 
explain additional, important aspects of the case, and each lead to additional, 
important learning without major conflicts. Second, the additional learning 
implies that each model is incomplete, in that each model left unexplained and 
poorly illuminated aspects of the case that only surfaced when another model 
was applied. The complementary nature of these models suggests that all of 
the models are incomplete in important ways. Rather than representing a 
progression or generations of models, the models simply reveal shifting 
viewpoints in the in the research literature about what is important in the 
innovation process. 

This shifting viewpoint about what is important to model in the innovation 
process might be called the "domain" of the innovation process model. Figure 8 
depicts the domain in the Proventum case addressed by each model. The 
description of these domains follows: 
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Integrated Push-Pull 
Model 
The learning from the 
push-pull model 
concentrates on the 
motivation of the actors 
in the Proventum case. 
Some of the actors 
wanted to push forward 
technologies like Unix, 
while others were 
motivated by market 
needs. Technology-push 
and market need regard 
the reasons why the 
actors participated in the 
innovation and invented 
or analytically designed 

···,a 
Figure 5 Conceptual domain in the Proventum 
case addressed by each innovation model (/ is 
innovation) 

the things that they did. This learning leads us to couch the push-pull model 
as one which informs us about the motives and goals of the groups and 
individuals who are participating in an innovation. This domain is shown in the 
upper portion of Figure 8. 

Linked Chain Model 
The learning from the linked chain model focussed on the nature of the 
innovation act itself. Complex flows of innovation describe an innovation food 
chain in which the act of innovation consumes previous innovations, and feeds 
others. This model informs us about the act of innovating and the inputs and 
outputs of the innovation process. This domain is shown as a series of 
innovations (In_1, In, In+I) flowing along the bottom and center of Figure 8. 

Emergent Innovation Model 
The learning from the emergent model focussed on the history of the 
innovation setting (rather than the innovation itself). Thus we see a group of 
actors, such as an organization, changing direction and progressing along 
several paths of development. Although innovations are points in the history, 
it is the direction or progress of the social setting that is the essential focus. 
This model informs us about the impact of the innovation on the social and 
organizational context of the technology. This domain is shown as the central 
left-to-right flow in Figure 8. 



38 Part One Exploring Theoretical Perspectives 

8 References 

Burgelman, Robert A. and Leonard R. Sayles (1986). Inside Corporate 
Innovation: Strategy, structure, and managerial skills. New York: The Free 
Press. 

Farhoomand, F. (1988) Factors influencing the growth of the MIS department: 
A smvey. Journal of Information Systems Management 5 (2) (Spring), 
55-60. 

Kline, S. J. (1985) Innovation is not a linear process, Research Management 28 
(4), (July/August), 36---45. 

Knox, S. and Denison, T. (1990) R&D centred innovation: Extending the 
supply side paradigm. R & D Management 20 (1) (January), 25-34. 

Lee, S. and Treacy, M. (1988) Information technology impacts on innovation, 
R & D Management 18 (3) (July), 257-271. 

Lucas, H. (1994) Marketing and technology strategy in a "medium-tech" 
startup. Information & Management 27 (4) (October), 247-257. 

Nader, Ralph (1965). Unsafe at any speed: The designed-in dangers of the 
American automobile. New York: Grossman. 

Rogers, Everett M. (1983). Diffusion of Innovations. New York: The Free 
Press. 

Rothwell, R. (1992) Successful industrial innovation: Critical factors for the 
1990s, R & D Management 22 (3) (July), 221-239. 

Schroeder, R. G., Van de Ven, A. H., Scudder, G. D. and Polley D. (1989) 
The development of innovation ideas, in Van de Ven, A. H., Angle, H. L. 
and Poole, M.S. (eds.) (1989) Research on The Management of Innovation: 
The Minnesota Studies. New York: Harper & Row, 107-134. 

Van de Ven, A. H. and Angle, H. L. (1989) An introduction to the Minnesota 
Innovation Research Program, in Van de Ven, A. H., Angle, H. L. and 
Poole, M.S. (eds.) (1989) Research on The Management of Innovation: The 
Minnesota Studies. New York: Harper & Row., 3-30. 

Van de Ven, A. H., Angle, H. L. and Poole, M.S. (eds.) (1989) Research on 
The Management of Innovation: The Minnesota Studies. New York: Harper 
&Row. 

Zmud, R. (1984) An examination of "push-pull" theory applied to process 
innovation in knowledge work. Management Science 30 (6) (June), 
727-738. 

9 BIOGRAPHIES 

Jan Pries-Heje is an associate professor in the Institute of Informatics and 
Management Accounting at Copenhagen Business School. Richard Baskerville 
is an associate professor in the School of Management at Binghamton 
University. 


