
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Apr 25, 2024

Organizational learning as a test-bed for business process reengineering

Larsen, Michael Holm; Leinsdorff, Torben

Published in:
Proceedings of the Thirty-First Hawaii International Conference on System Sciences

Link to article, DOI:
10.1109/HICSS.1998.648330

Publication date:
1998

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Larsen, M. H., & Leinsdorff, T. (1998). Organizational learning as a test-bed for business process reengineering.
In Proceedings of the Thirty-First Hawaii International Conference on System Sciences (Vol. Volume 5, pp. 343-
354). IEEE. https://doi.org/10.1109/HICSS.1998.648330

https://doi.org/10.1109/HICSS.1998.648330
https://orbit.dtu.dk/en/publications/9e838fb8-5c10-4c4a-870c-1e3607e66abe
https://doi.org/10.1109/HICSS.1998.648330


or
Organizational Learning as a Test-bed for
Business Process Reengineering

Michael Holm Larsen, M.Sc. (Eng.), Ph.D. Student & Torben Leinsdorff, Associate Profess

Dept. of Manufacturing Engineering & Dept. of Industrial Management and Engineering

The Technical University of Denmark, E-mail: mhl@ipt.dtu.dk & admin@ipv.dtu.dk
ent
are
 al
ng.
PR

the
r is
ant
nd

the
. T
PR

. the
hig

nce
uo

ver,
d a

ave
tion

he

sed
 a

mo

/S
egic
ith

not
 th
rin
ine
yin

rift
eme

.

s

Abstract
The fact that a company’s learning ability may prev
strategic drift and the fact that many companies 
undertaking BPR projects leads us to ask whether
these BPR activities promote organizational learni
Within this framework we studied the extent to which B
promotes organizational learning by focusing on 
project group and the steering committee. This pape
based partly on a theoretical study of the signific
characteristics of BPR and of organizational learning a
partly on a field study carried out in cooperation with 
business unit of Enzyme Business, Novo Nordisk A/S
result of the analysis is that a correlation between B
and organizational learning has been established, i.e
BPR elements: customer focus, process orientation, 
level of ambition, clean sheet principle, performa
measuring, the business system diamond, and contin
improvements promote organizational learning. Howe
the high level of ambition, the clean sheet principle an
narrow focus on carrying out a project quickly may h
the opposite effect, thereby preventing the organiza
from learning, and potentially failing to contribute to t
avoidance of strategic drift.

1. Introduction

Manufacturing companies are facing increa
competition and internationalization of markets and
change in customer preferences, e.g. demand for 
customized products.
 Like many other companies, Novo Nordisk A
regards this as posing a risk of strategic drift. Strat
drift is a situation where a company falls out of line w
its changing environment (cf. Figure 1). In fact it is 
necessarily preferable just to align the changes in
environment. A new approach to the business may b
the company ahead of the general evolution of the bus
environment. This can be brought about by e.g. emplo
a new technology.

Novo Nordisk A/S aims to prevent this strategic d
by change management. The need for change manag
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in Enzyme Business is due mainly to factors such as
“price” and “time to market” [34].

D e v e lo p m e n t  o f
E n v i ro n m e n t

S t ra te g i c
D e v e lo p m e n t

S t ra te g i c
D r i f t

T im e

C h a n g e

Figure 1. Strategic Drift
Source:   Adapted from [21, pp.34-51].

To be able to match market requirements, Novo
Nordisk A/S emphasized, in their latest strategy plan, the
need for the ability to learn from and adapt to the
environment [32]. Enzyme Business is eager to adapt to
these conditions. During the process of change, BPR is
the most commonly applied method for planning and
carrying out projects at Novo Nordisk A/S.

When assisting Novo Nordisk A/S with its change
management, it became evident that BPR and
organizational learning are actually closely related.

Organizational learning is necessary for an
organization to be able to adapt to environmental changes
and to avoid strategic drift. In the literature, learning is
presented as a source of competitive advantage, e.g
[42,47,49]. Dodgson (1993) states that organizations learn
in order to improve their adaptability and efficiency
during times of change, and Grantham & Nichols (1993)
state that learning enables faster and more effective
responses to a complex and dynamic environment.
However, definitions and mechanisms involved in
achieving this advantage are not established [28].
Furthermore, little empirical evidence has been presented
to support this claim. As learning is such a crucial ability
for the organization, we find it relevant to use learning as
a test-bed for Business Process Reengineering. This doe
not, however, exclude other concepts as being just as
relevant as test objects. A discussion of the potential of
0 (c) 1998 IEEE
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Business Process Reengineering as an approach
obtaining organizational learning is therefore of interest

This is the setting on which this paper is based. In 
setting, an appropriate question is whether or not th
efforts, engaged in projects according to the B
approach, are potentially beneficial for the organizati
By “beneficial” we understand improving the curre
situation in the direction of meeting market demands.
other words, we shall discuss how, and to what extent,
BPR philosophy may contribute to organizational learni
Focus will be placed on the project group and the stee
committee during the project initiation, analysis a
redesign phases of the BPR project.

In order to be able to discuss this matter we shall f
present the basis for the assessment.

2. Basis for the assessment

This article is an attempt to assess the B
philosophy as a vehicle for organizational learning. T
basis for this assessment is a study of the litera
concerning the theory of BPR and organizational learni
Participation in a concrete BPR project with Nov
Nordisk A/S has also assisted us in the understandin
this concept on an empirical basis.

2.1. Theoretical approach

The approach to the analysis is a deductive study of
elements of which the BPR philosophy and t
organizational learning consist: in other words, 
investigation into which BPR elements promote t
elements of organizational learning.

The results of this study were then applied to 
empirical material from Novo Nordisk A/S [23]  in orde
to establish whether/how the BPR elements promote 
elements of a learning organization.

2.2. Empirical approach

Our role at Novo Nordisk A/S was to work with th
internal BPR consultants as peers in the BPR pro
“Solids”. “Solids” refers to the production of “solid”
enzymes.

Active participation in the Solids project an
involvement in the discussion of the BPR project portfo
gave us an empirical insight into how a BPR proce
actually takes place. This contributed to an understandi
on an empirical basis - of the interaction between a B
process and organizational learning.
y
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3. Basic concepts

3.1. Business Process Reengineering

Business Process Reengineering (BPR), also know
Business Process Redesign [9], or Process Innovation 
is a concept within the field of change management whi
to a large extent is undertaken by industry as well as 
public services, e.g. [56,57]. A basic distinction of chang
management methods is that between incremental a
radical methods. BPR is categorized as a radical meth
e.g. [17, p. 32]. Another distinction is whether a metho
deals with processes or functions in the organizatio
During the last decade the tendency of managem
methods has shifted to addressing process-rela
methods, e.g. [12,38,53].

Process-oriented change management methods can
classified by their project breadth and level of ambitio
(cf. Figure 2). The project breadth identifies the activitie
which are included in the change management project.

For a company with limited problems, a change in 
single process can be sufficient. A narrow approach li
this cannot, however, produce the kind of substant
results needed by many companies today. The level 
ambition indicates the potential of the method applie
However, the potential is closely bound to the ris
involved in adopting a project with a certain level o
ambition.

Single
Process

Key
Processes

The Value Chain
of a Company /
Business Unit
(All Processes)

Network Alliance
(Extended /
Virtual Enterprise)

White Space /
Industry
Structure

Invention

Breakpoint

Improvement

Best
Practice

Project
Breadth

Business Redefinition

Business
Process

Reengineering

Business Network
Redesign

(The Holonic Enterprise)

Process
Improvement

Rightsizing

Level of
Ambition

Figure 2. Level of Ambition and Project Breadth
of a Change Management Method
Source: Derived from [14,26,44,52,53].

Figure 2 suggests that BPR contains Benchmarkin
e.g. elaborated in [6,7,45], as an integral activity. BP
primarily addresses “breakpoint” and “best practice
within the whole value chain of a business unit.

Numerous definitions of BPR are found in the
literature, e.g. in  [5,8,9,20,25,29,48]. However slightl
.00 (c) 1998 IEEE
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different the definitions, they all agree that the process
start with the customer and their satisfaction. In oth
words, what the company needs to do is, as Katzenbacet
al. (1995) put it: to “absorb the customer’s point of view”

By the BPR philosophy we understand [19, p.49]:
a systematic approach with the purpose of obtaini
dramatic and permanent improvements (i.e. a high
level of ambition) in customers’ satisfaction related to
such factors as time, quality, cost and service by analyz
and reconstructing - on a clean sheet principle - the
strategically most important cross-functional busine
processes supported by: innovative use of informati
technology; new, process-oriented organizational
principles, (which are created with respect for the business
system diamond); process oriented performance
measurements and - after implementation - maintained b
continuous improvements.

This is a rather comprehensive definition. However,
contains the elements by which BPR is categorized. T
most important is the process orientation of business
activities. We believe that the values preferred b
customers are not restricted to those mentioned. T
customers must be regarded individually. The releva
values will thus differ from customer to customer. Th
opinion is also shared by [18]. In the case of Nov
Nordisk A/S, one of the relevant factors is delivery at th
time agreed, and not simply having a short delivery time
general [31].

Another characteristic of BPR is the clean sheet
principle . By this we understand the building up of th
organization from scratch without any restrictions impos
by existing structures, procedures, power bases or cultu
This does not mean that the reengineering team “forg
everything that they have learned from childhood”, a
several critics of the concept point out, but simply that o
may “build the factory in an open field” [23] without
having to consider the given restrictions of th
organization. All this is to obtain an optimal solution. Fo
us, as opposed to [15], the principle does not stop he
We believe that the next step should be to moderate 
solution to fit into today’s reality. The optimal solution
which is generated through the first step of the clean sh
principle, is very important in indicating the boundaries 
a potential solution. In other words, the optimal solutio
becomes the new guideline for the BPR project. This id
has also won considerable influence due to the embrac
a more pragmatic approach by the companies [16, p.13]

A third characteristic is the business system
diamond. By this we understand the relationship betwe
business processes, jobs and structures, managemen
measurement systems, and values and beliefs, which
described below and illustrated in Figure 3.
.
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and

Structure

Business
Processes

Management and
Measurements

Systems

Values
and

Beliefs

Determine

Require Induce

Enable

Figure 3. The Business System Diamond
Source:   McManus (1995).

When restructuring the business process, the conte
of jobs and of organizational structures changes for a
employees, including the middle managers. These chang
are e.g. according to the principles of holism, informatio
technology and cross-functional teams. Changing jobs a
structures require changes in management principles a
performance measurement systems. These ne
management principles and performance measureme
systems induce change in values and beliefs, which ena
the business processes. Consequently, reengineering 
enterprise is not complete until all elements have change

3.2. Organizational learning

Many suggestions concerning organizational learnin
can be found in the literature. Argyris & Schon (1978:2
defined organizational learning as “the detection an
correction of error”. Swieringa (1992:19) regards
organizational learning as the changing of behavior an
Fiol & Lyles (1985:803) define learning as “the process o
improving actions through better knowledge and
understanding”. Equally important to the organizationa
ability to learn is the ability to unlearn, i.e. the
organization must be able to forget some of its past an
earlier practice [36,41].

The basis of organizational learning is learning by it
various individuals. Individual learning is a necessary bu
not a sufficient condition for organizational learning [51,
p.33]. When this individual learning is made part of the
organization itself, of its philosophy, its principles for
management and leadership etc., organizational learni
occurs, i.e. diffusion of leaarning. This organizational
learning is, however, more than the sum of the learning 
the various individuals because of synergy [10,11].

By “organizational learning” we understand the
cognitive and behavioral changes in an organizatio
which occur as a result of its experiences from th
interaction with its environment.

We regard organizational learning as a phenomeno
which occurs whether or not the organization puts speci
efforts into controlling it. This learning could be
beneficial, indifferent, or preventive for the organization
0 (c) 1998 IEEE
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Organizational learning is thus regarded as a neu
concept [2]. With these considerations in mind, and w
respect to organizational learning as a factor for 
avoidance of strategic drift, we now discuss t
appropriate approach to this subject.

Organizational learning will be considered in th
discussion as an appropriate and constructive conc
which is beneficial to the organization. This view is al
shared by [47, p.19].

The individual learning is made part of th
organization primarily by shared visions and grou
learning. Shared visions are developed when people trul
share a vision, thereby being connected and bo
together by a common aspiration [47, pp.205-211]. Group
learning is the process of aligning and developing t
ability of a team to create the results which its memb
truly desire [47, p.235).

Organizational learning takes place partly as sin
loop learning and partly as double loop learning. Sin
loop learning (SLL) occurs when the organization as
itself: “Do we act in the right way?”, and as a conseque
finds areas where it needs to be more efficient [3]. Hen
their current actions are in question (cf. Figure 4). Dou
loop learning (DLL) takes place when the organizati
asks: “Do we do the right things?”, thereby opening 
own basic assumptions to debate (cf. Figure 4). This 
procedure which should lead to a higher organizatio
effectiveness [3]. The fundamental difference betwe
these two kinds of learning is illustrated in Figure 4 by t
solid lines.

Assumption

Action

Consequence

Deviation As Planned

DLL

SLL

DLL

SLL

Figure 4. Single and double loop learning

An organization which is aware of and able to car
out both single and double loop learning is an organizat
commanding deutero learning, i.e. it is able to learn how
to learn [4]: an ability which is decisive for the ability o
an organization to adapt to environmental change.

Even though an organization, as a result of its actio
acquires planned results, attention should be paid to lon
periods of positive feedback from the environme
because this may block learning [1]. This implies that S
1060-3425/98 $10.
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and DLL should be applied periodically in order to
question actions and assumptions. This is indicated be the
dashed lines in Figure 4.

Single loop learning is found nearly all organizations,
but few organizations experience double loop learning.
This is due to the fact that organizational members resort
to defensive routines in order to “avoid vulnerability, risk,
embarrassment, and the appearance of incompetence” [4,
p.80]. This can be attributed to the difference between
what people say, i.e. “espoused theory”, and what they
actually do, i.e. “theory in use” [4]. Double loop learning
can be applied to bridge the gap between theory and
practice.

The basis of organizational learning is - as mentioned
above - the learning of the various individuals of the
organization. For individual learning, three factors are
decisive:
(1)  The ability of the individual in systems thinking.
Systems thinking is seeing interrelationships rather than
linear cause-effect chains and seeing processes of change
rather than snapshots [47, p.71].
(2)  The individual’s personal mastery of his or her job.
Personal mastery of one’s job is to approach it from a
creative as opposed to a reactive viewpoint [47, p.41].
(3)  The individual’s ability to free him- or herself from
mental models of self or the environment. Freeing
oneself from one’s mental models is challenging one’s
basic assumptions of oneself and the environment, and
changing them if necessary [47, p.154].

A precondition for obtaining a creative approach to a
job is that the individual can overcome inherent feeling of
powerlessness and unworthiness when trying to realize his
or her visions about the job, and find strength enough to
realize the visions. See also Figure 5, where the distance
between the “belief in powerlessness or unworthiness”
and the current situation is the emotional tension. The
distance between the current reality and the vision is the
creative tension.

Figure 5.  The individual’s emotional and
creative tensions
Source: [47, p.157].
00 (c) 1998 IEEE
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In the first instance, Figure 5 should be regarded as
type of equilibrium, where the elastic bands between th
pole and the man and the man and the hand are stretc
but without tension. If the vision is changed to a highe
level, i.e. the hand is moved forward, then the tension 
the band between the man and the hand will increase. T
will stimulate the man to move toward his own vision
However, the more he moves toward his own vision, th
more he will find himself in an “unexplored and risky
territory” which may stimulate his belief in powerlessnes
or unworthiness, i.e. increase the tension in the ba
between the pole and the man. At some point, if th
scenario is continued, one of the bands will break and t
man will either meet his vision or be drawn away from hi
current reality and away from his own vision.

After introducing the elements which we assign to th
concept of BPR and organizational learning, we sha
introduce the case study before proceeding to th
discussion of how and to what extent the BPR elemen
promote the elements of organizational learning.

4. The field study at Novo Nordisk A/S

The primary activities of Novo Nordisk A/S are
within the business units of Health Care Business an
Enzyme Business (EB). Novo Nordisk A/S is the world’s
leading producer of insulin and diabetes products, and a
the biggest producer of industrial enzymes.

Since 1994, Novo Nordisk A/S has been undertakin
BPR activities in both business units.

4.1. BPR at Enzyme Business

In Enzyme Business, the BPR activities are
coordinated by the EB BPR Group. The EB BPR Grou
holds a portfolio of complementary BPR projects. Sever
projects are executed in parallel according to resourc
and emerging areas of focus. Each project in the BP
project portfolio of Enzyme Business can be split up int
the following four phases: project initiation, analysis
redesign, and implementation and follow-up.

Project initiation is primarily the development of the
mandate which indicates the scope and the goals of 
BPR project. Planning and organizing the projects as we
as recruiting key employees are also included.

During the analysis phase, relevant data are collecte
e.g. process documentation and interviews. The fir
milestone in a BPR project is the presentation of 
“Baseline report” which documents the analysis phase 
describing the business process regarded AS IS.

In the redesign phase, new organizational approach
are addressed, e.g. by studies of comparative busines
i.e. benchmarking of best practice, and by the clean sh
principle which is performed iteratively to train those
1060-3425/98 $10.0
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involved in making redesign proposals without any clos
ties to the existing organization. The second milestone 
a BPR project is a “Blue Sky report”, which describes th
results of the redesign and indicates which is the busine
process TO BE.

The results of the redesign phase are implemented
the organization and followed up sequentially by
continuous improvements. Implementation is carried ou
in the relevant line of business and assisted by the steer
committee to secure implementation of the findings and,
necessary, to evaluate potential modifications to th
solution found during the redesign.

The BPR Group took the initiative of establishing a
forum, called Umbrella, for the directors, executives, an
the BPR Group of Enzyme Business. The purpose of th
forum was to inform, coordinate and transfer knowledg
between projects throughout the business unit. It was al
important to have a forum to discuss the often critica
matters which emerge during a BPR project.

4.2. Aspects of the Solids project

The organization of the BPR activities in the Solids
project consisted of a project group and a steerin
committee. The project group employed the internal BP
consultants, foremen from the production line, senio
chemists, and external consultants. The steerin
committee was designated to evaluate the work an
findings of the project group. This group consisted o
directors of the organizational areas involved and th
manager of the BPR Group. The steering committe
reported to the Senior Management Group in EB.

The mandate of the Solids project was an integrate
production process with high productivity gains and few
products off specification. In the beginning of the analys
phase, the project group found it necessary to re-evalu
the scope of the mandate due to the process considera
of the BPR approach. The analysis of the initial proces
had a duration of three months and the redesign phase w
two months.

The ideal solution of the Solids project was to hav
all activities integrated at one geographical site. Howeve
when considering the actual costs incurred in doing so, t
fermentation stayed separated from the rest of the proce
0 (c) 1998 IEEE
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The results of the project were: establishment of
process orientation and process owner, significantly
shorter lead time, resource reduction, extended tappin
capacity to 24 hours, on-line process control, elimination
of intermediary stages in the production process, proactiv
planning, and a re-evaluation of the product portfolio. The
above BPR case is the foundation upon which the
discussion will be based.

5. The relationship of BPR to organizational
learning

When studying how and to what extent the BPR
philosophy may contribute to organizational learning, the
following questions should be considered:
• Does BPR make systems thinking possible?
• Does BPR promote the individual’s personal mastery

of his or her job?
• Does BPR promote the ability of individuals to free

themselves from their existing mental models?
• Does BPR promote diffusion of the learning of various

individuals throughout the organization?
• How are shared visions created in a BPR project?
• How does BPR promote group learning?
• Where in a BPR project - if at all - do single loop and

double loop learning take place?
These questions will be answered in the following

sections. This discussion will be structured after the
learning elements and the phases of a BPR project. Th
following sections contain theoretical deductive
considerations as well as empirical observations an
insight primarily related to the Solids project.

We categorize the importance of a learning element in
a specific phase of a BPR project as high, medium or low
in order to be better able to distinguish the learning
elements required of the project group as well as th
steering committee. An argumentation for the values state
will be provided. The observations of the Solids project
and their potential divergence from the theoretical findings
are then presented and discussed. The steerin
committee’s and the project group’s comprehension of the
concept and the supporting tools are also presented.

A general characteristic is that the steering committee
needs to be able to master all of the learning elements 
the project initiation phase, and then to maintain thes
throughout the project. The project group is established
towards the end of the first phase. Hence, they are no
actively involved in this phase.

Note that the empirical insight does not cover the
implementation phase which was carried out in the
production line. However, all of the learning elements
have to be addressed in the first three phases - an
subsequently maintained during implementation - to
acquire organizational learning in the BPR project.
1060-3425/98 $10.
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5.1. Systems thinking

5.1.1. Expected findings derived from theory: By
stressing the process viewpoint and the need 
combining various partial processes into one logi
cross-functional business process, the BPR philoso
provides systems thinking.

For the steering committee, the systems thinking m
be at a high level during project initiation, because it
here that the mandate (the goals and scope) of the pr
group is decided. During the analysis and redesign ph
the steering committee needs only to apply syste
thinking on a medium level, due to its primary job, whi
is to monitor the work of the project group. In th
implementation and follow-up phases, the syste
thinking also needs only to be maintained from t
previous phases, i.e. on a medium level.

For the project group, no systems thinking is relev
during project initiation. This is due to their time o
recruitment. In the next phases the group’s syste
thinking must be on a fairly high level in order to co
with the complexity of the business process.

5.1.2. Findings in the concrete project: When
comparing these theoretical considerations with 
experiences from the Solids Project, we found 
following:
(1)  The general need for systems thinking in a B
project was confirmed.
(2)  The indicated theoretical levels needed for syste
thinking in the steering committee and the project gro
in the various phases were confirmed.
(3)  All the employees, given an opportunity to pract
systems thinking, were fond of this opportunity becaus
gave them a more in-depth understanding of 
organization and their own role in it.
(4)  Process orientation made the project group see
need to work with all of the production process f
enzymes rather than only one segment. The consequ
was that the original mandate of the Solids Project ha
be broadened by the steering committee in order to a
sub-optimization.
(5)  To provide systems thinking about a complex proc
is not easy and must be supplemented by relevant tool
the EB project portfolio, simulation was applied to t
business processes to establish an understanding
diagnosis of information and material flows, bottlenec
and other obstacles. This gave new insight into the ca
of various problems. As a tool for understanding t
complexity of the product portfolio, an ABC analysis 
Pareto analysis [24, p.109]) was used, showing the ta
products giving only a marginal profit contribution b
binding a lot of production resources. This led to so
00 (c) 1998 IEEE
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serious considerations regarding a reduction in the num
of such marginal profit contributors.

In summary, the process orientation promotes 
holistic understanding of the organization. Tools such 
simulation, IDEF0 and data flow diagrams assi
comprehension of the complexity of the organizatio
Hence, the systems thinking is promoted by BPR.

5.2. Personal mastery

5.2.1. Expected findings derived from theory: The BPR
philosophy is to create dramatic improvements in custom
satisfaction. This is only possible by formulating ver
ambitious goals as visions for the BPR project durin
project initiation.

The steering committee must therefore show a hi
degree of personal mastery of its job during proje
initiation. In the analysis phase the demand for perso
mastery is low, due to the fact that the vision of the proje
is already set, and most work is carried out by the proj
group. In the redesign phase, the demand for perso
mastery is on a medium level because the steering gr
must evaluate the proposals of the project group. Dur
the implementation many problems will arise, primaril
because of resistance to change. Here, the steering g
must play a leading role in ensuring that the plann
reorganization actually takes place [14], and it must ag
show a high degree of personal mastery.

In the analysis phase, the project group will wor
mainly on mapping the existing organization, and th
demand for personal mastery will be medium. In th
redesign phase, however, the demand for personal mas
will be on a high level because it has to meet the high le
of ambition of the BPR project. In the implementatio
phase, the demand for personal mastery will again be o
medium level, because ensuring implementation of t
reorganized processes will be primarily the responsibil
of the steering committee.

5.2.2. Findings of the concrete project: When comparing
these theoretical considerations with the experiences fr
the Solids project we found the following:
(1)  The general need for a high degree (at least a
medium level) of personal mastery in the steering gro
and the project group was confirmed.
(2)  The steering committee was quite able - during proje
initiation - to formulate visionary demands for the futur
processes and to maintain these visions in the follow
phases.
(3)  The analysis phase demonstrated that, in practice, 
often impossible to separate the analysis and the rede
phases. Most of the fundamental ideas for redesign w
actually generated during the analysis phase.
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(4)  The personal mastery of the project group was strong
enough to cope with the problem that it was impossible,
within the framework of the Solids project, to cope with
the goals stated, even though the scope was extended. Th
project group formulated the foundation for the necessary
radical solution and gave recommendations to other
project groups within the BPR project portfolio.
(5)  Personal mastery is heavily influenced by the
corporate culture. A foreman who was a member of the
project group and could see his job being eliminated in
the reorganized process demonstrated enough persona
mastery to be able to say: “Well, I am not employed by
department 038, I am with Novo Nordisk”. Such an
attitude and personal mastery is only possible in an
organizational culture which stresses that employment is
with the firm, and not in a specific department.
(6)  To demonstrate sufficient personal mastery in a BPR
project is - on the other hand - not easy. This is due to the
creative tension which quickly becomes high when
ambitious goals must be met. Individuals therefore risk
failing to match the goals of the project. In the Solids
project it was found expedient several times to repeat the
“green field approach”, i.e. the clean sheet principle,
thereby slowly moving the current reality of the steering
group and project group towards the vision. An alternative
approach could be to modify the extremely radical goals
of the BPR project [16 vs. 15].

In summary, the BPR element “high level of
ambition” promotes personal mastery by extending the
individual’s vision. By doing this, the individual risks
exceeding his or her own abilities.

5.3. Mental models

5.3.1. Expected theoretical findings: A BPR project,
with the importance given to customer focus and process
organization, is quite a  challenge to the existing mental
models of the steering committee and project group.
Indeed, both groups must have the ability to free
themselves from their previous mental models if they are
to meet the demands of a BPR project.

5.3.2. Findings of the concrete project: When
comparing these theoretical considerations with our
experiences from the Solids project we found:
(1)  The BPR philosophy introduces a new important
mental model. However, it does not go any farther, and it
does not give any directions. Neither does it ensure that
all the necessary changes in the mental models of the
employees involved in a BPR project actually occur. It
was only confirmed that it will often be expedient to use
outsiders in the project group to ensure new viewpoints
and to make the project group learn quickly and apply
new approaches.
.00 (c) 1998 IEEE
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(2)  The use of external/internal consultants made it eas
for both steering and project group to change their men
models. This suggestion experience is also shared by [
p.130], however, in a system development context.
(3)  The use of the green field approach encouraged
change within the existing mental models.
(4)  Encouraging change of the mental models is often
very difficult process. This was evident especially in
relation to the steering committee, which had grea
difficulties setting a proper scope for the Solids project i
the first place. The steering committee was also unawa
that the subsequent revision of the scope had to activ
involve employees from the extended working field in th
project group.

In summary, the customer focus and the proces
orientation promote new mental models in a BPR proje
by providing new approaches for organizing the activitie
of the organization.

5.4. Deutero learning

5.4.1 Expected theoretical  findings: During a BPR
project, both single and double loop learning are require
but at different phases.

When formulating the vision for the future
organization, the steering group must double loop-learn 
questioning its own assumptions to obtain a vision wit
radical implications.

When mapping the existing activities during the
analysis phase, there is a need primarily for single loo
learning to do the analysis and evaluate the findings.
During the redesign phase both steering committee a
project group must make many single and double loops
order to design the best possible solution.

During implementation the project group must mak
the final adjustments to fit the reengineered process to t
actual working conditions, i.e. optimizing through single
loop learning. During and after the implementation th
new process owner should take care of the continuo
improvements in order to maintain the business proce
cf. the definition of [19].

5.4.2. Findings of the concrete project: When comparing
theory with our experiences in the Solids project we foun
the following:
(1)  The statements above were confirmed during the BP
project.
(2)  The BPR philosophy does not explicitly distinguish
between single loop and double loop learning. To som
extent this hampers the use of double loop learning and 
continuous interplay in the organization between sing
and double loop learning.
(3)  Double loop learning takes a lot of time (cf. the
example with the green field approach). This is especia
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evident when an iterative approach is needed in order t
expand the creative tension of the project group members
(4)  It is quite a challenge, and very often individuals and
groups will hesitate to perform double loop learning to an
extent that is actually necessary. The change of scop
initiated by the project group in EB mentioned above
became necessary because the steering group did n
originally do the required double loop learning.

In summary, the clean sheet principle and continuous
improvements promote deutero learning.

5.5. Shared visions

5.5.1. Expected findings derived from theory: The BPR
philosophy works in visions. A typical BPR vision is e.g.
to reduce throughput time by 50%.  A basic concept of the
BPR philosophy is thus the handling of shared visions.

However, the problem of such a vision is that it is too
concrete and time-oriented. When this visionary goal is
met, it disappears as a vision and a new one has to follo
to maintain the momentum. Goals therefore have to be o
a kind which is impossible to reach, but which can be
approached step by step. The BPR philosophy provides 
vision of this kind, i.e. the permanent and important
shared vision for the organization, i.e. the customer focu
and the importance of customer satisfaction. These vision
prevent concrete and time-oriented goals from gaining too
much influence.

The customer focus and the importance of custome
satisfaction should be stressed by the steering committe
during project initiation, and by the project group when
analyzing and redesigning the business processes. Th
customer focus should also be maintained during
implementation.

5.5.2. Findings of the concrete project: When
comparing these theoretical considerations with our
experiences with the Solids project we found:
(1)  Initially, some of the members of the project group
had some difficulty with the distinction between internal
and external customers. The external customers wer
rarely considered and focus was placed on how to
optimize their own job in order to be able to deliver to the
next stage in the production. Long discussions in the
project group led to focusing on the end recipient of the
product.
(2)  In general, Novo Nordisk A/S has a clearly defined
strategy, and they put a lot of effort into communication
of the purpose and strategy of the company. A strateg
exists for the next year, the next 3-5 years, the next 1
years, and the next 100 years. This strategy is
communicated through handouts, on posters, put into
frames on walls, and on carton houses etc. This
0 (c) 1998 IEEE
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substantial amount of communication promotes the sha
vision in general in the organization.

In summary, the customer focus promotes the shar
visions of the organization.

5.6. Group learning

5.6.1. Expected theoretical findings: The high ambition
level of a BPR project cannot be realized without gro
learning in both the steering group and the project grou

When the ideas of the BPR project group a
implemented, the company takes the form of a proc
organization with cross-functional teams. In this syste
performance measurement has to be designed 
correspondence with the redesigned business process
order to adapt to the new working conditions. Otherw
the employees will not be measured according to w
they actually do, and there is a risk that crucial tasks w
not be executed.

5.6.1. Findings of the concrete project: When comparing
these theoretical considerations with our experiences w
the Solids project we found:
(1)  The assumptions above were to some ext
confirmed. However, a measurement system based
performance and a group assessment were not designe
all relevant persons in the organization.
(2)  We also found that group learning in both steeri
group and the project group was promoted 
supplementing the project group with outsiders w
brought with them a structured methodology and specific
tools for solving the problems found. The insiders we
the experts regarding experience.

In summary, the performance measurements promo
group learning.

5.7. Diffusion of Learning

5.7.1. Expected theoretical findings: Diffusion of
information in a BPR project starts in the analysis pha
In this phase as well as the redesign phase, substa
amounts of information must be exchanged within t
organization in order to be reorganized effectively.

This broad diffusion does not, however, take pla
until the principles of the business system diamond 
applied. This implies that not only the business proces
but also jobs and structures, management principles 
measurement systems as well as values and beliefs
changed.

The process organization also promotes diffusion
individual learning by establishing autonomous wo
teams with the responsibility for reacting quickly t
customer demands. The process organization is thu
vehicle which by its very nature is ready for quic
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diffusion of individual learning: a process which can be
quickened by performance measurements and the use o
information technology for assembling, sharing and
exchanging the new knowledge.

5.7.2.  Findings of the concrete project: When
comparing these theoretical considerations with our
experiences with the Solids project we found:
(1)  With respect to the Business System Diamond only the
“business processes” and “jobs and structure” were fully
aligned. This will be a potential problem during the
implementation.
(2)  The demand for diffusion of information about the
Solids project was also found to be very high. One way of
meeting this demand was to create a forum, called
Umbrella, consisting of the vice-president of the Enzyme
Business and his closest executives. The purpose of the
forum was to share ideas and experiences with the various
BPR projects. Another way of meeting this demand was
to send newsletters dealing with the current BPR activities
throughout the organization.

In summary, the business system diamond promotes
the diffusion process.

6. Lessons learned

In practice, the organizational learning elements are
difficult to distinguish from each other because they are
highly interrelated. The lessons learned will therefore
address organizational learning as a concept without
pinpointing the specific elements.

We indicate below a few recommendations regarding
the application of Business Process Reengineering for
organizational learning. These recommendations are:
• to double loop-learn in setting the mandate and during

the reengineering phase.
• to establish an overall unit for discussion and diffusion

of experiences regarding BPR projects at the top of
the organization.

• to involve the relevant line of business during all
activities, starting from analysis.

• to apply the clean sheet principle iteratively.
• to explicitly address learning elements during the BPR

project. This suggestion also finds support in [50,
p.129], but in a more IT-oriented context.

• to avoid a narrow focus in carrying out a BPR project
quickly.

7. Conclusion

In this paper we have argued for the rational
approach in adopting organizational learning as a test-bed
for change management initiatives due to a need of a
0 (c) 1998 IEEE
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company to adapt to environmental changes. It is th
noted that BPR projects are undertaken by companies t
large extent. By applying the organizational learning tes
bed to BPR, we then suggest to what extent BPR promo
organizational learning.

Our suggestion is based on theoretical findings and 
empirical insight from the Solids project of Enzyme
Business, Novo Nordisk A/S. It is not, however
statistically confirmed.

We have argued that systems thinking is promoted 
BPR due to the fact that process orientation promotes 
holistic understanding of the organization. We also sugg
that various tools can help to understand the complexity
the organization. A high level of ambition promote
personal mastery by extending the individual’s capabiliti
and vision. The customer focus and the process orientat
promote new mental models through new approaches 
organizing the activities of the organization. Deutero
learning is promoted by BPR due to the fact that the cle
sheet principle provides a possibility for double loo
learning and continuous improvement is actually th
definition of single loop learning. The customer focu
promotes the shared visions of the organization as
delivers an obvious fixed point of focus. Performanc
measurements promote group learning as employees w
in groups and as they will then be measured according
what they actually do at a group level. Finally, the busine
system diamond promotes the diffusion process beca
all elements in the diamond are addressed.

On this basis we conclude that BPR - by its custom
focus, high level of ambition, process orientation, clea
sheet principle, performance measuring, business sys
diamond and continuous improvements - promotes 
learning organization.
       However, the opposite effect may occur, as the hi
level of ambition also risks exceeding the individual’s ow
capabilities, and as the clean sheet principle does 
guarantee a paradigm shift, but provides only th
possibility. Hence, the high level of ambition and the clea
sheet principle may prevent the organization fro
learning.
       A narrow focus on quickly carrying out a project wa
also found to have a preventive effect with respect 
organizational learning.

These considerations have to be kept in mind in ord
to address all organizational learning elements in 
Business Process Reengineering project. Hence, BP
when applied with caution regarding the above pitfalls
may prevent strategic drift and offer a gain in competitiv
advantage.

We have thus demonstrated a relevant correlati
between Business Process Reengineering a
organizational learning, by suggesting Business Proc
Reengineering as a potential approach to obtaini
1060-3425/98 $10.0
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organizational learning and to dealing with today’s rapid
changing environment.

8. Implications for further research and
development

This paper suggests that BPR promot
organizational learning when carried out with caution, b
whether or not organizational learning prevents strate
drift, or promotes strategic competitive advantage, is
open question. Several attempts have been made
quantify how to gain decisive competitive advantage, e
by industrial analysis focusing on structural featur
[39,40] or by a resource-based view of the firm, focus
on skills and capabilities, e.g. [55].

Recently, management contributors, academic as w
as popular, have emphasized “the individual” a
“knowledge” as determinants of competitiveness. F
example, [37] proposed that effective management
people, i.e. developing and empowering people, sha
information, creating self-managed teams, and train
and cross-training people, is a more significant appro
to gaining competitive advantage than industrial analys

Learning is stimulated both by environment
changes and by internal factors, e.g. individuals, cultu
structure, strategy, etc., in a complex and iterat
manner. BPR primarily affects internal factors in order
satisfy external requirements.

Organizational learning is influenced by strategy 
the sense that this limits decision making and represen
context for the perception and interpretation of t
environment. The strategic options chosen by 
organization depend on the learning capacity of 
organization. Organizational culture, i.e. belief
ideologies, values, norms, and the quantity of resource
the organization also determine the quality and quantity
learning.

The literature as well as this paper do not of
sufficient empirical evidence as to whether or n
organizational learning is an “enabler” in preventin
strategic drift. More focus on how to prevent strateg
drift or attain competitive advantage is therefore neede

We have found that BPR and organizational learn
correlate well. One explanation might be that BPR a
organizational learning - in the way they are presen
here - are both systematic approaches to interpre
organizations. More attention should therefore be paid
extending the concept of organizational learning to av
the restrictions imposed on learning by a systema
approach. An interesting recent analysis of the problem
obtaining learning during advanced systems developm
is provided by [50]. These findings seem to some ext
to be in line with our results, although they are synthese
0 (c) 1998 IEEE
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Another area for further research is how to support 
learning processes and communication in general w
Information Technology, e.g. through investigation 
developments within Computer Supported Cooperat
Work (CSCW).
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