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Abstract
Many of the contemporary management strategies can be viewed together as an
attempt to create a business organization that can handle the present conditions
for doing business. An example of the contemporary management strategy  is
Business Process Reengineering. Radical innovation projects like Business
Process Reengineering are closely connected to the use of information
technology. It is becoming more and more clear, however, that the success of
these information technology depending projects themselves depends on the
performance of the humans considering IT matters. Prescriptions for successful
performance are usually described as critical success factors. Often critical
success factors are formulated on an abstract level that does not provide any
help for translating the general statements into actual actions. The objective of
this dissertation project is to formulate critical success factors for human
performance regarding IT based on concrete behavioral categories of critical
incidents taking place during business process reengineering projects.



Background

The nature of the problem facing this doctoral research project is the considerations
for what influences the role of IT in radical innovations projects.

These are important considerations as radical innovations are mostly dependent on
technology (Hage 1980). Innovation is defined as an idea, practice, or material
artifact perceived to be new by the relevant unit of adoption (Dewar & Dutton 1986,
p. 1422). Rothwell (1994) has made a taxonomy of generations of innovation by their
objectives, and the last fourth and fifth generations are oriented towards internal
system integration, networking and external integration through flexible customer
related responses. Tidd, Pavitt & Bessant (1997) conclude that IT plays a more and
more pertinent role as the mediating structure in building the organizational systems
that Rothwell (1992) suggests through innovations.

Radical innovations themselves reflect the times, since the conditions on the
market and of the competition have changed. In response to these changed conditions
of existence the companies have to innovate, and they must have strategies for doing
it. Francis & Southern (1995) argue this point by viewing all the contemporary
management strategies as a manifestion of the urgent need to change. Business Process
Reengineering (BPR), the search for excellence, Just In Time management, strategic
changes and the learning organization are not ‘management fads’, they are perspectives
on how to handle the change, and perspectives on the objective of the change. They
are different responses to the changed conditions of existence.

Of these managment strategies for change, BPR has been very influential the
last few years. BPR is not easily defined, but on basis of the systemitization of BPR
literature from 1990-98 with special focus on the work of  Hammer and Davenport
and their co-authors (de Wit 1998) it is possible to define BPR as follows:

The objective of BPR is fundamental and radical innovation of the business
processes with the intend to enhance the business performance. This implies
innovative work strategies, process designs, and the implemetation of the
innovations in the complex context of human, technological and organizational
dimensions.
The means is holistic, interfunctional process thinking, using IT as the enabling
and mediating structure that will create competitive advantage and economic
win. It must be discontinuous process thinking, e.g. radical.
The rationale are the changed conditions for existence which make the
business processes of the companies outdated, in that they become oriented
towards the wrong goals.

In sum BPR has been connected explicitly to radical innovation and to intensive use of
IT. In this research, BPR is viewed as a category of radical innovation (cf. Jeong et al
1995) that combines both sides of the traditional binary pairs in the innovation
research. BPR, then, is an innovation program that must integrate both administrative
and technological innovations (Daft 1978, Damanpour 1987; 1988; 1991, Hage 1980;
Kimberly & Evanisko 1981) and because of contemporary companies reliance on
service and information products, BPR must also seek to combine product and process



innovation (see for instance Damanpour 1991; 1987; Knight 1967; Rowe & Boise
1974). As a consequence, the traditional categories of innovation types are broken
down. The only category left is incremental innovation vs. radical innovation, i.e. the
extend of change in activities and interactions (Rowe & Boise 1974, after Knight
1967).

Efforts have been concentrated on studying implementation of BPR driven
innovations, also from the point of IT (see for instance Bashein, Markus & Riley 1994;
Belmonte & Murray 1993; Benjamin & levinson 1993; Champy 1995, Clemens,
Thatcher & Row 1997; Grover, Teng & Fiedler 1993; Hall, Rosenthal & Wade 1993;
Hammer & Stanton 1995; Jarvenpaa & Stoddard 1998; Schnitt 1993; Stalk, Evans &
Shulman 1992). But depending on the professional interest of the writer, BPR has been
incorporated in a corresponding professional frame of theory. (For suggestions on
theoretical roots, see for instance Coombs & Hull (?), Davenport 1993; Earl 1994;
Grint 1994; Iden 1995). This has resulted in the lack of a common theoretical
background for BPR, which makes it hard to establish a consensus on how to conduct
a BPR project and to define a role for IT inside the project.

When concerned with a specific type of innovation as a BPR project, the
determinants of success or failure will be connected to the type (Damanpour 1988;
Hage 1980). Without an established theoretical framework for BPR, and facing the
fact that the radical innovation literature (organizational transformation included) is
still struggling to find its feet1 (Porras & Silvers 1991), we do not have a theoretical
frame of reference to guide the study on the implementation of BPR.

In short: there is a need for doing an empirical study. This must in fact be
directed.

Rationale of research question and objective

First, and as mentioned above, IT plays a central role in building the innovative
infrastructure that will support the holistic combination of technological,
administrative, product, and process innovations. Therefore, IT’s role is assumed to
hold a casual relation to the success rate of the innovation. IT then provides a focal
point for the study.

Second, the role of IT in a BPR project is perceived as a result of the human
performance (decisions included as human performance) in the project (see for instance
Swan 1995). This is not a social constructivst point of view, it is behavioral, which
implies that a given behavior is a product of the circumstances and the context (Pervin
1993). The basic principle in behaviorism is that behavior is a process which can be
manipulated sanctions. It also assumed to be possible to establish cause/effect relations
within the behavioristic process.

Within the context of innovation literature, there has traditionally been more
focus on organizational structural determinants for successful innovation than for
human factors, e.g. the rates of centralization, specialization, professionalism, size, and
the likes. There has been some work on the human performance primarily directed at
either the influence of the leaders (fx. Ettlie, Bridges & O’Keefe 1984; Hage & Dewar

                                               
1 A few substantial sources, however, are for instance (Hage 1980; Green;

Gavin & Aiman-Smith 1995; Utterback J M (1994); Kimberly & Quinn 1984; Nord &
Tucker 1987).



1973), or directed at the resistance to change on the behalf of the ‘receptors’ of the
innovation (fx. Keen 1981). In between there has been some work on the requirements
of skills of the change agent (Buchanan & Boddy 1992). But the holistic study of how
the combined human performance actually influences the use of IT, has not been
done.

Third, human performance in relation to successful project results are often
condensed into critical success factors (CSF). The original use of the concept of
CSFs, however, was not related to performance, but to information management. First
Daniel (1961) and later Rockart (1979) used the critical success factors as a means to
provide top management with the information they needed in order to make the
company prosper. Thus critical success factors are defined (Grunert & Ellegaard after
Bullen & Rockart 1981):

(…) the limited number of areas in which satisfactory results will ensure successful
competitive performance for the individual, department or organization. Critical success
factors are the few key areas where 'things must go right' for the business to flourish and
for the manager’s goals to be attained.’

Alongside this use of CSFs, a similar concept has been used in the innovation
literature. These studies have been concerned with discovering factors associated with
success and failure in industrial innovation (Rothwell 1977; 1992)., e.g. factors
influencing innovations (Schewe 1991).

One might think that for BPR and other innovation projects, this work has
already been done, since there is no lack of cookbooks on BPR, and there are also
potent sources describing exactly the critical success factors regarding BPR projects
(see for instance Ascari, Rock & Dutta 1994; Bashein, Markus & Riley 1994; Bartram
1992; Harvey 1995; Hiatt & Hope 1997; Kaplan & Murdock 1991).

Fourth, the success factors are (1) formulated exclusively for the managers’
performance, and (2) they are often far too general. They are formulated on an abstract
level, which means that they cannot be used as guidelines to the human behavior that
will result in a successful implementation in the overall project. The following
examples of CSFs concerning successful innovation are taken from Rothwell (1992):

‘Implementing careful planning and project control procedures: committing resources to
up-front screening of new projects: regular appraisal of projects.’ Or ‘Efficiency in
development work and high quality production: implementing effective quality control
procedures; taking advantage of up-to-date production equipment.’

It may be good to know that a BPR project needs ‘efficiency in development work and
high quality production’, but exactly what does one have to do to achieve this ? We
don’t know. Ghemawat (1991) mentions this as a fundamental critique of the concept
of critical success factors. Also, the evidence supporting the sets of factors is often
anecdotal, single-case study, or theory derived rather than empirical (Pinto & Slevin
1987).

Objective and Research Question

The objective of this dissertation research is to make an empirically based description
of the work process of a special kind of radical innovation project, namely the business
process reengineering project. The work process is assumed to contain the human
performance handling the innovation project. The description has to be concerned with



the use and the role of IT in the projects in order to establish cause/effect relations
between human performance and the resulting use of IT, as the role of IT is assumed
to have a causal relation to the success rate of the project. This empirical material will
have to be transferred into normative critical success factors concerning successful use
of IT. The critical success factors have to be concrete behavioral instructions/
guidelines in order to be of use in practice and to guide our attention.

There are no research questions in the form of hypotheses, since this study,
according to Brinberg & McGrath (1985), moves from the substantive field, to the
methodological field at last to the conceptual field. The research question, however,
can be summed up as follows:

How do human performance influence the role that IT plays in radical innovation
projects such as business process reengineering?

Method

This research project takes it point of departure in the substantive domain (Brinberg &
McGrath 1985). Thus it is oriented towards a specific problem in the surrounding
world. There is a very specific desired result, e.g. the critical success factors. The next
domain for empirical studies can either be methodological or conceptual with
interpreted observations or tested hypotheses as the result respectively. Of these two
results, interpreted observations are the best foundation for formulating critical success
factors, and, as argued above, it would be hard to choose a theoretical framework to
foundate the hypotheses about the human performance influencing the role of IT on. In
Brinberg & McGraths terminology (1985) this implies a ‘path’ for the study that starts
in the substantive domain, moves to the methodological and ends with the conceptual
domain.

Compared with hypothesis testing, this study is more explorative without being
grounded theory research in the ways of Glaser & Strauss (1971). Actually it is
imperative that practice is not met without any knowledge of either radical innovation,
BPR or success factors because the innovation process applying IT is far too complex
to understand, let alone infer causal relations from, without prior knowledge.

This study ‘path’  provides a perfect surrounding for the critical incident
technique developed by Flanagan (see for instance Flanagan 1954; 1966). The Critical
Incident Technique (CIT) originated within the field of Industrial Psychology (see for
instance Campbell et al. 1970; Cronbach 1970; Dunnette 1983; Ghiselli 1951; Gilmer
& Deci 1977) as a job analysis technique. The critical incident technique is a method of
identifying and formulating the critical behavioral requirements of performing a job
successfully.

On the home page (http:/www.air-dc.org/about/critical.html) of the American
Institute for Research (AIR), which was founded by the creator of the CIT, the CIT is
defined as follows:

‘The critical incident technique (CIT), developed by John Flanagan, consists of a set of
procedures for systematically identifying behaviors that contribute to the success or
failure of individuals or organizations in specific situations.’

There are 5 steps in the technique:



1. Define the goal of the activity.
2. Develop plans and specifications for collecting data.
3. Collect the data.
4. Make a thematic analysis of the data.
5. Interpret and report the findings.

The crucial part is collecting the incidents, using the technique’s specialized way of
questioning about them, and the inductive and thematic/content categorization of the
incidents. The categories will be an ordered representation of the critical dimensions of
the job under study.  The real value of the categories are that each category is
exemplified with the collected critical incidents. For instance, (cited from Bitner et al.
1990) in the category ‘response to unavailable service’ a critical incident for creating a
satisfied customer was: ‘They lost my room reservation but the manager gave me the
V.P. suite for the same price.’ These incidents are concrete directions for the action to
take in order to give service that makes the customer satisfied, e.g. successful handling
of a critical incident for customer service.

Validity is defined as the best available approximation to the truth or falsity of
propositions, incl. propositions about cause, (Cook & Campbell 1979). The CIT
metod optimizes realism on behalf of the other two desired criteria for validity, that is
precision and generalization, since it is field research. One has to choose what validity
criteria must be optimized in relation to each project. No validity optimization will lead
to ‘lurk warm’ research that really cannot state anything about the world (McGrath
1982) because its results are neither precise, general or realistic. Traditionally precision
is only possible in laboratory based research, because otherwise it is impossible to
measure precisely. This creates the backwards problem of gaining realism.
Generalization is obtained through large samples and statistical metods and in effect
this is a trade off between precision and realism.

The objective of the present dissertation project could be described as a
reaction to low realism, low precision and high generalization value in the existing
critical success factors. Precision is not optimized because it is impossible to study
radical innovation in a lab setting. The choice of method and realism over
generalization and precision then implies that causal relations first between human
performance and resulting use of IT, and secondly between use of IT and the rate of
success for the project, can be identified, but the strength of the causal relation can not
be measured. There can be no measured internal validity in this study. The experts
interviewed from practice must be trusted to make the correct causal conclusions and
verifications.

In the case of inductive empirical research, also content validity becomes
important. Content validity refers to the rate of correspondence between the collected
empirical material and the concepts one wants to describe or make statements about. If
there is no or low correspondence, then one has not got empirical material to infer
from. In connection to the critical incident technique this will not be too hard, since the
respondents will be asked to recollect critical incidents in close connection to an
explicitly formulated specification of the relevant concepts, e.g. BPR projects as
radical innovation and the successful role of IT. Also, the incidents will have to be



detailed recollections in order to avoid merely opinions on what happened. The detail
richness will force the attention on the factual actions that took place in the incident.

 If the result shall have real conceptual validity, all parties involved in the
innovation must be involved in the research, either those doing it or those who are
experts (Ghiselli & Brown 1958). Other relevant criteria of methodological
considerations are reliability and saturation, but they will not be discussed further in
this paper.

Plan & Study Design

The first 1 ½ year of the project - until July 1998
1. Three pilot studies to gain familiarity with the BPR process and the forces

controlling and influencing the human behavior and the corresponding role of IT.
2. Iterations between readings of the substantive domain and the methological domain.

Focus: how to study BPR as radical innovation with an IT perspective?
 Eight constellations of theory, research questions and methods were tried and

exposed to senior researchers in papers, work shops and on conferences. This
process ended with thesis proposal after one year’s work.

3. Choice of method. Literature review of the critical incident technique. General
methological literature review. Acceptance from the Dissertation Committee
regarding method, theory and study design.

4. Literature review of BPR, innovation, critical success factors. Writing up of the
goal of the activity, e.g. the BPR project and use of IT in these projects.

The last 1 ½ year of the project - from July 1998 until Dec. 1999
1. Acceptance from selected experts from practice via mail that the goal formulations

are valid.
2. Making of question guide to perform telephone interviews among the most

intensive users of IT in DK. They will receive the accepted goal formulations prior
to the telephone interview. The point is to select companies that have practised
BPR as a radical innovation.

3. Telephone interviews. This goes on until three satisfactory companies have been
selected and access is accepted from them.

4. Interaction between data collection (interviews of key informants from the
employee groups involved in the innovation), thematic categorization and analysis
(using the prescriptions from the critical incident technique).

5. Verification of the sorting of the critical incidents into the thematic categories by
the experts from practice.

6. Formulation of critical success factors on basis of the categorization.
7. Smaller literature review speceifically in relation to the results, attempts to explain

the resulting CSFs and argumentation for the chosen interpretation/ alternative
interpretations of the material.

8. Conclusion and evaluation (method critique).



Expected Contribution

Besides the more established economic theories on what influences IT such as IT/IS
strategies, cost/benefit analyses, technological trajectories and the likes, the study
objects of this research are the humans handling the information technology. If we
want to have successful radical innovation projects, we must understand the work
process influencing IT during such projects. Not only the work process of the
managers, or the employees, or the change agents, but of the whole synergetic
complex of human performance.
The expected contribution can be characterized as having three dimensions:
1. The substantive dimension is the behavioral critical success factors describing the

work process.
2. The methodological dimension is the use of the critical incident technique as a

method to describe groups of human’s performance and the interaction of the
groups instead of using the CIT on the individual level as is custom.

3. The conceptual dimension is directing the attention of IT professionals to a set of
factors influencing IT, which will be a supplement to the more established economic
theories of IT.

Discussion of Challenges

There are some very potential challenges facing the completion of this dissertation
research. They are primarily related to the methodology:

• It will be necessary to enforce the internal validity of the study. This can only be
done through the verification ‘rounds’ where a selected panel of experts accept the
goal formulations and the thematic categorization of the incidents. Within a
positivistic scientific paradigm this is a highly problematic procedure. A side effect
of the inherent lack of internal validity in the method itself, is the necessity for a
second literature review, the purpose of which is to explain and argue in favour of
the identified causal relations.

• Making of the causal models underlying the critical success factors.
• It will be hard to make the categories so that they describe the world as close as

possible. Within the cognitive science this is a classic problem since it has been
impossible to find natural categories, except regarding prototypical instances of a
category (Rosch 1978). One has two choices in procedure: (1) sort the incidents
after an exisiting system of categories with given attributes to each category, or (2)
define and redefine the attributes of the category until they fit the sample of
incidents placed in this category. In practice there will be made a preliminary
categorization system based on the understandings derived from the case studies
and on the literature reviews, and the attributes of these categories will be changed
to fit the actual critical incidents during the thematic analysis.

• The critical incident technique was made to describe distinct professional functions
of individuals, e.g. the salesman, the dentist, the pilot, the service employee and so
on. This study will attempt to use the CIT on a larger mass of people engaged in a
work process. The nature of this challenge is the fact that different professionals
perceive different incidents to be critical (Andersson & Nilsson 1964; 1966; Ronan



& Latham 1974). In short: will it be possible to make a holistic analysis of the
human performance, if necessary an accumulation of the performance of the
differentiated groups of involved professionals?
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