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Abstract
This thesis investigates the use of Business Process Reengineering (BPR) as a
change approach in the Pharmaceutical Industry.

The pharmaceutical industry is undergoing profound changes. New
opportunities, e.g. in the field of bio-technology, price pressure from
governments, insurances and through generic products have created a
variety of dynamics in the industry. Today, pharma-companies are also
closely monitored with regard to their R&D pipeline and their ability to
execute efficient R&D projects. As a result, pharma-companies have been
looking for approaches that would enable a substantial improvement of their
R&D processes, among them Business Process Reengineering.

During a study at Astra Hassle in Mdlndal, a research subsidiary of
Astra (now AstraZeneca), two change initiatives under the label of BPR were
investigated and analyzed. The first one, FASTRAC, was a local project,
aiming at improving research and development at Astra Hassle. CANDELA,
the second initiative, was aiming at an overhaul of R&D at Astra corporate
level.

FASTRAC resulted in several IT initiatives, of which one was
investigated in detail. This investigation identified several critical aspects of
the implementation of a new data collection process and IT-solution for
remote data capture (RDC).

Furthermore, this thesis proposes measures that go beyond the
concept of reengineering. It proposes a new conceptual model for clinical
research and suggests a different way of technology use for supporting the
clinical R&D process. It also describes organizational aspects of organizing
R&D in alternative ways.
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1. Introduction

At 14.00, we arrive at the AstraZeneca (at that time Astra Hassle)
office in Mdélndal. We had scheduled an appointed for a meeting
with a group of managers from the company to discuss
possibilities for research cooperation in the field of Informatics
and Organization.

“Let me briefly introduce you to our organizational
structure”, one manager says and puts a slide on the OH-
projector. He starts explaining, but is suddenly interrupted by
one of his colleagues. “These are the slides from before our last
re-organization. Since then, there have been some changes in
our organization.”

Astra Héssle - Organizational structure

|| ntl R&Dl\
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This anecdote is not specific for AstraZeneca. It could have
happened in any large organization, and it probably has in one
way or the other. In my stock of business cards that | have
received, there are many with additional notes regarding
changed titles, and organizational divisions. A frequent comment
when handing over a business card seems to be “We recently re-



organized, but | haven't received my new business cards yet.
However, the phone number is still the same.”

During the 1990s, change was the word of the day and
companies re-organized, re-engineered their business processes,
down- and right-sized their organizations and introduced new
technology for managing their workflows and tying together their
value chains. The aim of all these efforts was to become faster,
more competitive and cost efficient. This wave was sweeping over
private and the public sector alike and resulted in large-scale
change initiatives under the label of Business Process
Reengineering, Business Process Redesign, or company specific
names such as T50 at ABB, with its goal to reduce cycle time in
all processes by 50%.

Also companies in the pharmaceutical industry have been
initiating change programs aiming at squeezing cycle time out of
R&D and marketing and reducing excess cost in the research
pipeline. Today, virtually any pharmaceutical company has
worked extensively with process improvement initiatives. Within
Astra, the Swedish pharmaceutical firm that merged with UK-
based Zeneca to form one of the major players in the industry,
multiple projects have been conducted at corporate level and
within several of their subsidiaries. Two of these initiatives are
documented in this work: FASTRAC, a process improvement
effort aiming at clinical research and development at Astra
Hassle? in Molndal and CANDELA, a corporate-wide R&D
process reengineering project. Primarily as a result of FASTRAC,
combined with organizational changes and the introduction of
new technology for data capturing in clinical trials, Astra Hassle
has been able to realize significant cycle-time reductions in
clinical R&D.

On the other hand, these change programs were not free
of problems or unexpected outcomes. As the detailed study of
one part of FASTRAC revealed, the implementation of a new

2 After the merger of Astra and Zeneca, the local companies became part of a
global structure and were also renamed. Astra Hassle is now AstraZeneca
R&D Mdlndal.



infrastructure, consisting of a re-designed process and a rigid
information system for data collection, resulted in work-arounds
that actually prevented the realization of some of the targeted
benefits. Local adaptations outside the  pre-defined
organizational process and intended use of information
technology caused a “drift” of the infrastructure in use. In other
words, the actual use of the implemented infrastructure was not
congruent with the originally designed process for data
collection.

Also, the business process reengineering (BPR) approach
was met with ambivalence in the company. While the concept of
“out-of-the-box” thinking was highly appreciated, the
requirement for designing and defining business processes at a
high level of detail, leaving limited room for improvisation in
daily work, was not easily accepted in an organization with a
traditionally high degree of freedom for local initiatives.

This book is aiming at describing the change initiatives
that have taken place at Astra Hassle under the banner of BPR
and to outline critical issues that have arisen during the
projects. It also suggests some areas for additional
organizational and technological improvement, especially with
regard to clinical research and development.

However, it does not prescribe the one best way to create
optimum organizational structures or clinical R&D processes for
all pharmaceutical companies. As Galbraith (1977) has pointed
out, there is no one best way to organize, and no structure that
fits all organizations. This conclusion leaves managers and
change agents with a problem: To find and select an
organizational form being effective for the specific situation and
context of their company. Since not all the ways to organize are
equally effective, this problem is difficult to resolve and any
research on this topic can only provide guidance and point at
critical issues, but not offer a general and simple solution with a
success-or-money-back-guarantee.



1.1 Global dynamics

The society we live in has brought us, who live in industrialized
countries, an incredible wealth. Despite the high unemployment
rates we are currently experiencing in many countries, the
standard of living has never been as high as it is today. This
development, taking its departure in the industrial revolution of
the 18th and 19t century, has been made possible by “modern”
organizing, where modern stands for ideas and concepts being
developed 100 and more years ago for industrial production and,
subsequently, administration.

Industrial processes have been rationalized and
mechanized, large organizations have been built in the private
and public sector, based on the ideas developed by engineers
and management theorists such as Frederick Taylor and Henri
Fayol, or based on the Weberian approach to bureaucracy. While
most of these concepts were originally developed for industrial
production, i.e. mass manufacturing of standardized goods, they
also found their way into other sectors, including the
pharmaceutical industry. Many of the pharma-giants of today
were founded in this era and developed their first products
during the early decades of the 20th century, governed under the
same principles that have been developed by “classic theorists”.

It is often claimed that the ways of organizing and
managing that have constituted success in the past, are no
longer applicable in today’s highly competitive and information
and knowledge-oriented economy. The forces that influence
organizations and govern companies in their striving for
improved competitiveness are often condensed into three factors,
labeled the three Cs or C3: Competition, Customers and Change.
The US Manufacturing Futures Survey from 1992 revealed the
following outlook on managers’ expectations regarding important
issues for their companies’ business environment (Rolstadas et.
al., 1995).

o Market globalization, resulting in higher competition, but
also cooperation and consolidation.



o Increasing speed in technology development and
deployment.

e Stronger focus on quality and time, enforced by higher
customer expectations.

e  Shorter product life cycles.

e Changes in the workforce with respect to attitude,
competencies and capabilities, task structures and
compensation mechanisms.

e Increasing concerns for environmental issues, followed by
national and transnational regulations.

o Declining or stagnating domestic markets.

Although the survey was conducted in the manufacturing
industry, its results are also valid for pharmaceutical companies.
Especially the following factors are influencing the behavior of
pharmaceutical businesses.

1.1.1 Market globalization

Many economies have for a long time been carefully protected
from threats imposed by potential foreign entrants. Customs
barriers were high, and regulations made it practically
impossible for companies to enter foreign markets, thus allowing
domestic companies to prosper without being subjected to fierce
competition. Japanese car manufacturers, for instance, had to
open factories within the EU member states in order to
circumvent the import restrictions for cars being built outside
the European Union.

Governmental regulations also regulated the flow of
investments and limited individual and corporate mobility in
order to protect local companies and their national tax base.
Especially high-tax countries have had a natural interest to
prevent corporate and private money from free transfer across



borders. Agreements such as the common market in Europe and
the introduction of a common currency, the GATT (General
Agreement on Traffic and Trade) and the establishment of the
World Trade Organization (WTO) on a global level, enforced by
international organizations and courts, have opened new
opportunities for foreign market entrants, while increasing
competitive pressure on previously protected national companies
and markets.

First Asian and later also Eastern European companies
have successfully taken up competition with traditional market
leaders from the US and Western Europe in a variety of areas,
ranging from industrial manufacturing to high-tech services in
the computer and software industry. Today, India is one of the
countries educating most computer engineers worldwide, and
many Western companies have started to open subsidiaries in
India, thus making the city of Bangalore the 2nd largest
assembly of IT-development resources in the world. The concept
of global sourcing, i.e. the mobility of tasks around the globe, will
increase pressure on companies and also governments, which
see their tax bases erode.

The liberalization of capital movements and the increasing
the amount of foreign direct investments, able to disrupt entire
economies when used in a speculative manner, has limited
national governments’ navigation space and significantly
contributed to shrinking the world economically.

For many companies, this development means an
increasing struggle for sustained competitiveness, taking its
expression in large-scale change efforts, aiming at improving
corporate performance. Commonly taken measures are cost
reduction efforts, personnel layoffs, structural renewal and
striving for reduced time-to-market. Also, information technology
has come to play an important role, not only as a supportive tool
for operational activities, but as a major enabler for
organizational change, improved quality, and cycle-time
reduction.

Pharmaceutical companies have responded to these
challenges in several ways, addressing internal as well as



external issues. In order to increase effectiveness and efficiency,
virtually all firms in the industry have been initiating large-scale
improvement initiatives to speed up discovery and clinical
research and development. In order to spread investment loads,
some are pursuing horizontal integration strategies, such as
Glaxo or Ciba Geigy, who have acquired Wellcome and Chiron
respectively. Other are moving into new areas or aim at vertical,
downstream integration, such as Merck and Smith Kline
Beecham, acquiring Medco and Diversified Pharmaceutical
Services, thus trying to gain control over a larger portion of the
industry value system and getting closer to the end-customer.

1.1.2 Information technology development and deployment

Since the personal computer conquered the desktop in the late
1980s, information technology and its use have developed at an
accelerating pace. Computers have become more powerful, but
have also found their way into new application areas. From being
primarily a tool for individual work, the computer has now
turned into a communication medium, allowing communication
and cooperation within and outside the organization. Instant
information access and distribution through networks has
become standard in most companies and, in the industrialized
world, the number of households with access to the Internet has
been growing at an accelerating pace over the past years. The
increasing use of global infrastructures, such as the Internet,
has also opened new external communication and business
channels, allowing companies to integrate their processes with
suppliers and customers in a cost-efficient way.

Another considerable change has taken place in the
perception of IT’s role in organizations. While the traditional view
has been utility-oriented, i.e. technology was primarily conceived
as a tool for supporting the daily operational work in a company,
we now find a different perception. When looking at businesses
and also public organizations today, IT is considered as being
the major enabler for organizational redesign. Instead of being
used mainly for providing technical support of existing business



and organization strategies, IT allows us to question the very
existence of these strategies. Insurance companies can improve
customer services by equipping field sales personnel with mobile
equipment, companies with the Internet as their primary
location can market their products and services and circumvent
traditional sales channels, and short-term, opportunistic
networks of organizations can be formed around the exploitation
of business ideas.

Considering the potentially disruptive nature of IT, it is
easy to understand that the major change concept of the 1990s,
Business Process Reengineering (BPR) takes its departure in the
clean-slate approach. Instead of taking the existing
organizational structures and activities as the analytical
starting-point, the image of a new, business process oriented
and customer-focused organization is developed, based on
current technology and knowledge.

At the same time, the attitude towards information
technology has changed significantly, too. Traditionally, the IT-
department in many companies has been an organizational
appendix to the accounting department. Since IT, or electronic
data processing as it was termed, was first introduced as a tool
for automating payroll management and other administrative
processes, this was rather natural. Now, having taken the
position as a strategic asset, information technology is seen as a
factor that very well can make the difference between a
company’s existence or disappearance from the market. In a
recent study among Sweden’s 500 largest companies, conducted
by Ernst & Young Management Consulting, 80% of the
responding companies indicated that information technology was
an important aspect of their change initiatives. (Ernst & Young
1998)

The rapid development in the field of IT, combined with
the progress in biotechnology has opened new windows of
opportunity for many firms, but it also constitutes a significant
threat to established companies. The development of
blockbusters, such as AstraZeneca’'s Losec, is no longer
depending on vast amounts of resources alone, but also on the



innovative use of IT. Genomic research, combinatorial chemistry
and high-throughput-screening open for a significant increase in
the number of NCEs (New Chemical Entities), but it is not self-
evident that the established firms have a competitive advantage
in this development. Networks of small, specialized firms can
outperform large, integrated companies by aggregating their
power and competencies along the R&D process. Financed by
the stock market, a biotechnology firm and a clinical research
organization can jointly develop and test new products, without
building a large, formalized organization.

1.1.3 Customers and consumers

When economic globalization is discussed, fierce competition
between companies, taking place on the global marketplace, is
frequently stressed. However, as foreign entrants now have
access to markets they previously were unable to penetrate,
global competition has given customers and consumers access to
a wider variety of options. While they often were limited to
buying products from national vendors, they now have the
opportunity to choose from a wide range of products. Having
access to a wider variety of choices, customers also tend to claim
a higher level of service and lower prices from their suppliers. At
the same time, product loyalty is fading away, customers become
more opportunistic and quality labels such as “Made in ...” seem
to loose more and more of their importance.

Also in this area, information technology has had a major
impact on the change of market structures. Many products
traditionally purchased locally - e.g. books, but also food - are
now available through electronic shopping areas on the Internet,
and open new opportunities for customers, while traditional
suppliers and national legislation struggle with maintaining their
influence and domination.

The pharmaceutical industry has two client bases. (1)
Doctors and healthcare institutions for prescribed drugs, and (2)
consumers for non-prescribed drugs. So far, a significant share
of marketing activities has been directed towards the



“professional” customers, whereas patient communities have not
been in the focus of marketing. However, this situation is about
to change and many pharmaceutical companies are starting to
employ IT as a means for creating and sustaining customer
relations by investing in various mechanisms for developing
Internet-based communities for users of their products, but also
for expanding their recruiting base for clinical R&D projects.
Also, the emergence of managed care programs has put
emphasis on the cost and time aspects of product development
and has forced the pharmaceutical industry to deploy their
resources more effectively and efficiently.

1.2 Industry specific dynamics

Historically, after World War Il, the pharmaceutical industry
developed into one of the most profitable business sectors. The
discovery of new drugs against so far intractable diseases, with
about 1.000 new products in the 1950s alone, resulted in the
emergence of large-scale pharmaceutical companies, often with a
heritage in the chemical industry. The industry has been
characterized by its dependency on blockbuster products and
their patent depending life cycles, a strong vertical integration
from basic research to marketing, and sales driven market
behavior with a rather peripheral role in the health system it is
supplying.

However, the end of the millennium has represented for
the pharmaceutical industry a period of substantial change. The
current wave of mergers and acquisitions is an obvious indicator
of a changing sector. The creations of giants, such as Novartis,
Pharmacia & Upjohn and AstraZeneca, through horizontal
integration have put a focus on that business in the pharma-
industry is no longer what it used to be.

Instead of pursuing a strategy of organic growth, which
has been the predominant approach, many companies are now
aiming for deploying economy-of-scale. In addition, some are
also pursuing vertical integration strategies, as shown by the
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examples Merck-Medco, SmithKline Beecham-DPS (Diversified
Pharmaceutical Services) and Eli Lilly-PCS. This strategy is not
primarily aiming at growth within the same segment of the
industry value system, may it be through mergers or
acquisitions, but tries to increase the span the company covers
in the industry value system, e.g. by purchasing a supplier or
reseller of their products. The vertical integration strategies
chosen also differ between companies. While some are
attempting to integrate up-stream in order to purchase
specialized R&D firms with a high discovery potential, others
might follow a down-stream integration strategy, aiming at
getting closer to the consumer and exploiting the potential
margins in the reseller segment of the industry system.?

In 1997, more than 400 mergers or acquisitions involving
life sciences (pharmaceuticals and bio-technology) companies
took place worldwide (PWC global market and deal survey for
1997, 1998), with the following geographical distribution.
Considering the period from 1988-97, the number of deals
involving pharmaceutical companies has increased with a factor
of 8.5, from 50 to 426.

® The terms forward/downstream and backward/upstream might appear
confusing, since they use different “directions” for describing the same
phenomenon. The reason for this terminological confusion is the existence of
different ways of graphically describing industry systems, where one uses a
vertical, and the other a horizontal angle.
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Chart 1: Deals in the life sciences industry

These figures indicate, that the large mergers and acquisitions,
despite their publicity, only represent a fraction of all
transactions taking place in the industry. The reasons for this
development can be found in several areas. The most obvious is
a striving for economy-of-scale and the attempt to develop
stronger research pipelines and to develop capabilities for
leveraging R&D results.

The pharmaceutical market structure is also very different
from consumer good markets. It has been a highly regulated
oligopoly with high profits due to branding and patent
protection. In addition, the huge investments in R&D required
for developing and testing new drugs could be passed on to
patients, government health care programs and insurance
companies. At the same time, the dependency on a small
number of high-volume selling products, so called blockbusters,
makes it difficult to sustain long-term competitive advantage and
patent expirations and the resulting market entrance of generic
products could reverse the situation even for highly successful
companies. The conflict between required investments in long-
term research programs and the demand for increased short-
term profits and shareholder-value is another tension-creating
factor. Expectations from investors are high after a period in the
1990s when the pharma-industry delivered an average of +11%
in annual earnings, outperforming the S&P 500 index by 90%.

12



During the past few years, significant changes have taken
place in the pharmaceutical industry and the future is expected
to require even more radical adaptation, breaking with the
paradigm of today. This means leaving the concept of
organizational integration from basic R&D to marketing, and
creating alliances with small and medium-sized specialized
companies; reducing the development of drugs for large
populations and instead focusing on specialized drugs for
smaller communities; and embracing new information
technology for managing bio-informatics and high-throughput
screening as well as developing systems allowing the inclusion of
stakeholders such as patients in research and development
activities.

Also, new drug indications and niche products, in
combination with higher demands for documentation and drug
safety* by regulatory organizations (such as the US Food and
Drug Administration (FDA) and its correspondents in other
countries), have increased development costs and resulted in
longer development cycles. The increasing costs for health care,
in many countries consuming 12-15% of national spending, and
the following governmental regulations regarding price setting
and drug prescription have further endangered profitability.
Despite the fact that profits still are high, these developments
have forced pharmaceutical companies to rethink their business
strategies and to reconsider their way of developing, testing and
marketing products.

Similarly, industry studies conducted by consulting firms®
urge pharmaceutical companies to reconceive their competitive
focus. They commonly identify several factors that will have a

* The sleeping pill Thalomide, developed by Merrill in 1962, caused serious
side effects such as birth deformities resulting from women taking the drug
during pregnancy. This event was the starting point for increasing
documentation requests, and resulted in drug safety becoming a priority
among customers as well as drug approval authorities.

® Industry reports from the following consulting firms have been investigated:
The Boston Consulting Group, McKinsey & Co., PriceWaterhouseCoopers,
Andersen Consulting.

13



considerable impact on the pharmaceutical industry over the
next years. When taking a closer look at the most important
factors influencing the pharmaceutical industry in the future, we
can identify the following most prominent ones.

Discovery. The number of New Chemical Entities (NCES)
has been relatively low during the 1990s. A study conducted by
Andersen Consulting (1997) states that the large pharmaceutical
companies have brought forward less than one NCE per firm in
the period 1990-94. On the other hand, new mechanisms and an
increasing understanding of the genetic base are expected to
boost discovery in the next few years. An industry study
conducted by The Boston Consulting Group (1999) projects a
significant increase of NCEs in the next decade, as a result of
developments in pharmagenomics and technologies such as HTS

(high throughput screening).
29
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Figure 1-1: Projection of developments in discovery6

Increasing
success rate

However, while these figures apply to large pharma-firms, a large
number of NCEs will also be developed in small biotechnology
firms which, in turn, will need to engage in alliances in order to
bring their products into the market.

New indications and patient community
segmentation. The result of genomic research and a better
understanding of molecular intervention will allow a higher
segmentation of patient communities, i.e. that drugs can be
developed for highly specified indications. Consequently, the
pharmaceutical industry has to address the issue of diversified

® Analysis applies to large pharma-companies and is based on a BCG

evaluation of analyst estimates.
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product development and marketing for relatively small patient
communities and their sub-segments, instead of relying on
standardized blockbuster drugs for millions of patients. While
the effects of this market segmentation are considerable for
downstream activities, such as marketing and sales, they also
have a considerable impact on the design and deployment of
R&D processes and resources. How should, for example, clinical
studies be performed within very small, or even individualized,
patient groups?

Information technology. Traditionally, information
technology has been considered as being a tool for improving
organizational performance, e.g. in clinical trials, but also with
regard to speeding up internal communications, especially in
geographically distributed settings. In fact, many firms managed
to realize substantial cycle-time reductions in clinical R&D by
deploying IT efficiently. New simulation models, more efficient
data management and the emerging field of bio-informatics
promise a high level of data re-usability. The simulation of trial
outcomes can also obliterate the conduct of “real-world” studies,
not only saving companies high costs, but resulting in more
informed decisions about research directions and prioritization.
On the other hand, these technological developments also
require substantial investments and force pharmaceutical
companies to re-think the design of their R&D organizations and
processes, technology portfolios and external cooperation
models.

Networks and alliances. In addition to the already
mentioned mergers and acquisitions, the number of alliances
and partnerships, primarily between traditional pharmaceutical
companies and biotechnology firms, has been increasing
significantly over the past years. Also, the number of contract
research organizations (CROs) has been growing and exceeded
the number of 800 in 1998. Besides the out-sourcing of
operational activities, such as clinical trials, pharmaceutical
companies are looking for new ways of acquiring promising
compounds, a process for which several strategies can be
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chosen: Discovery stimulation, idea acquisition, or product
acquisition. (McKinsey, 1999)

Basic ( CD
research> CD) testing>| IND

Discovery stimulation
Early stage arrangements with multiple research partners

trials /Sales

C11n1ca1>| NDA IMarketlng

Idea acquisition
Finding and purchasing promising ideas for internal development

CD: Candidate Drug —
IND: Investigational New Drug Idea acquisition
NDA: New Drug Application Acquire and improve late-stage ideas

~— T TSN\

Figure 1-2: Networking and alliancing strategies (McKinsey, 1999)

Requirements from authorities. The requirements for
documentation have increased dramatically over the last years.
Some decades ago, clinical trials involved a handful of patients
and New Drug Applications were short documents. Today,
clinical research regularly involves several thousands patients
and has become a lengthy and costly process, constituting a
considerable investment also for large firms.

Blockbuster dependency. Most large pharmaceutical
companies gain a considerable share of their revenues from a
small number of successful products developed in the 1970s and
80s. As patient protection for many of these products run out in
the next few years, it becomes important to develop and market
new products.

Long and short term requirements. With a time-to-
market of 15-20 years, pharmaceutical R&D requires a long-
term investment perspective. In fact, most of today’s blockbuster
drugs, such as AstraZeneca's Omeprazole7, stem from decisions
made in the 1970s and 80s. On the other hand, the shareholder

" The product, based on the substance Omeprazole is in most countries
known under the name Prilosec.
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value concept has found its way also into the pharmaceutical
industry and shareholders demand increasing short-term pay-
off. Powerful actors on the stock market, such as pension funds,
investing billions of dollars and being light-footed in their
investment behavior have also contributed to this dilemma.

1.3 Research issues

It is often proposed, that we are currently in the process of
societal transition, that we are about to enter a new era, moving
from a modern, industrially dominated society towards an
information- or knowledge-society, more generally termed post-
industrial society. The changes taking place during this
transitory process may include the establishment of new
economic market models, changes in the structure and content
of work and the contractual arrangements surrounding it, and
the emerging of new organizational forms, such as hordes.

These profound changes in the nature of society are often
referred to as paradigm shift. We can say that a paradigm shift is
a fundamental change in the way we consider a phenomenon. A
typical example of paradigm shift is the abundance of the
geocentric image of the universe, developed by Claudius Ptolemy,
in favor of the heliocentric worldview as Copernicus described it.
However, while the geocentric worldview today has gained a
100% acceptance, paradigm shifts in other areas might just as
well be incomplete, i.e. that a minority is not willing to accept the
new concept.

As Tapscott and Caston (1993) notice in their discussion
of paradigm shifts impacting businesses, the notion of paradigm
has grown beyond the dictionary definition. When used today,
the term paradigm includes the concept of framework or scheme
for understanding reality.
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Figure 1-3:Paradigm shifts affecting businesses (Tapscott & Caston)

Tapscott and Caston (ibid.) have identified four paradigm shifts
that influence businesses in the information age, and that shape
a general framework for understanding the need for change.
Whether the changes taking place within these areas can be
considered as paradigm shifts in accordance to the dictionary
definition of the term, is a question that will be left to science
theorists to discuss, but it is obvious that organizations are
struggling with adapting themselves to what they perceive as a
new situation.

For pharmaceutical companies, this process of transition
imposes changes at various levels. On the macro-level, mergers
and acquisitions create new corporate giants, such as Pharmacia
& Upjohn or AstraZeneca, to mention the deals involving large
Swedish companies. Other companies employ vertical integration
strategies and acquire distributors, or engage in strategic
alliances with small biotech-firms. On the micro-level, we can
observe changes in drug discovery and clinical research. The
traditional organizational models and sequential approaches to
organizing R&D processes are abandoned and new concepts,
based on common information spaces, are developed and
adopted. During this journey, many companies have also
embarked on large-scale business process improvement
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initiatives, often under the banner of BPR - Business Process
Reengineering.

1.4 Research question

The return on R&D has been traditionally high in the
pharmaceutical industry and the industry has not been affected
by economic fluctuations to the same extent as, for example,
manufacturing companies. However, several factors have
contributed to a reduction of return-on-R&D.

First-to-patent companies fight an increasingly intensive
war against producers of generic me-too drugs. In 1997, the
market share of follower drugs among the top 100 products was
approximately 47%, thus leaving about 53% of a total sales
volume of 85 billion US$ to the first-to-patent company.
Blocking new market entrants and increasing the own market
share is therefore an important strategy for first-to-patent
companies. The importance of this choice is supported by the
fact that overall R&D returns are generally expected to decline
not only because of cannibalizing generic products, but also due
to managed care programs and excess costs for new product
development, which must be balanced against demands for cost
savings and increasing shareholder returns.

Trying to achieve economy-of-scale and R&D synergy,
drug-makers have had to downsize, consolidate, and reorganize
during the past years. In an industry, where a product’s life cycle
often does not last more than a dozen years, and profits are no
longer guaranteed, efficiency suddenly has taken on a new
urgency. In their striving for productivity and an accelerated
pace of innovation, many pharmaceutical companies have
initiated large-scale change initiatives in order to implement new
organizational and technical infrastructures.

Considering that every day lost in the development of a
drug equates up to $ 1 million, it is easy to understand why
pharmaceutical companies are prepared to invest heavily in
organizational change programs, business process re-
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engineering initiatives and technological solutions promising to
squeeze time out of R&D. After all, the potential return of these
change initiatives is immense and if successful, the ROI (return
on investment) is very short.

In pharmaceutical companies, BPR is a potentially highly
rewarding approach. Taking a new product to the market is a
lengthy and expensive process and clinical R&D accounts for a
considerable share of it. Reducing time in development can
extend patent protection, keep cannibalizing generics away from
the market and significantly increase return-on-investment of
R&D.

When pharmaceutical companies embark on BPR
projects, the integration of functional activities and removal of
departmental barriers in the chain from pre-clinical research
over clinical testing, to production and marketing, are frequently
used measures. New technology for remote data collection, study
management and bio-informatics is brought in place and as a
result of these combined efforts, many companies have actually
achieved significant cycle-time reduction in R&D. The most
advanced firms today manage to run the clinical part of the
overall R&D process in about 4 years, as opposed to the 8-12
years being common a decade ago.

Since the pharmaceutical industry is important, both
from an economic point of view and with regard to the
importance of their products, it is naturally interesting to
investigate the impact of change initiatives on companies within
this sector. In the management literature, pharmaceutical
companies are frequently used examples for the need for change
due to a changing market environment. Also the publications
from consulting firms frequently feature change projects in the
industry, often with a focus on process orientation, as success
stories. However, there are few case studies available that
actually describe these projects and their contribution to
improved R&D productivity in detail. This has lead me to ask, in
which way large-scale change initiatives, especially with a BPR
label, actually contribute to R&D process improvement.
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In which way do large-scale BPR initiatives in
pharmaceutical companies contribute to the
improvement of R&D processes?

As a case study, | have selected Astrazeneca R&D Mdlndal (at
the time of the study, before the merger of Astra and Zeneca) still
named Astra Hassle)), a major research unit within the
Astrazeneca group. At this facility, specialized in research in the
area of gastro-entestinal diseases, some highly successful
products had been developed, among them Losec/Prilosec
(Omeprazole), the best-selling drug worldwide in the 1990s, and
Selocen. These results had placed Astra Hassle in a relatively
comfortable position within the Astra group and had ensured
increasing returns and profits over many years.

However, it became clear that also a highly successful
company had to reconsider its working practices and use of IT in
order to sustain competitiveness and efficiency in the research
pipeline. The decisions to initiate large-scale change initiatives
were further impacted by the fact that the first patents that
protected the blockbuster Losec would expire in 2002, resulting
in generic drugs finding their way to the market. As a
consequence of these considerations, a first re-organization took
place in 1994, followed by two BPR projects, one targeting Astra
Hassle, the other the R&D processes within the entire Astra
group.

These two projects were subject of an in-depth study.
When investigating process improvement initiatives, especially
those under the BPR label, the aim is very often to prove the
usefulness of the approach with regard to the targeted quantum
leap improvements. Time and cost reduction are analyzed and
related to the changes of processes and organizational
structures. This thesis is not only aiming at determining success
or failure of the BPR projects at Astra or the pharmaceutical
industry. It is also pointing at how such projects can be carried
out beyond the application of a formal method. As a
consequence, the focus of the research has not been on the
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guantitative and measurable benefits that BPR projects are
expected to reap. It also investigates side effects of process and
technology infrastructure implementation efforts that do not take
into account local conditions and therefore are locally adapted.
Finally, it suggests measures that go beyond the concept of BPR,
based on the experiences from the case studies and based on
discussions with industry practitioners from Astra and other
companies, and researchers.

1.5 Research method

The case being presented in this book is not a case study in the
conventional meaning, where researchers investigate certain and
defined areas. Since the first contacts with Astra Hassle were
established in year 1995, the relation between the company and
the researchers from Goteborg University and the Viktoria
Institute has become a partnership, involving elements of
traditional case study research, but also informal meetings and
discussions around issues not being directly related to the
change initiatives being described here. During a period from
1995 to 1999, | have been “floating” around in the organization,
meeting many different people for discussions and interviews of
formal and informal character. At the same time, my role has not
been limited to be an observer - intervention has been a natural
part of the relationship, i.e. | have provided my points of view on
the organization, its use of information technology and also the
FASTRAC and CANDELA projects.

There are several research methods for doing research in
organizations. Braa (1995) has described and compared the
concepts of hard and soft case studies, action research and field
experiment. She has identified the following ideal type
characteristics of these methods.

Action Field
. Case study
research experiment
Duration Long Short Any
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Action Field
research experiment Case study
Aim Intervention Hypothesis Description
testing /Intervention
Time focus Building future Real time Historic perspective
/future
Change Planned/ Controlled Accidental changes
perspective deliberate variables
changes

Table 1: Characteristics of research methods

The major difference between these research methods is found in
the role of intervention. Braa (ibid.) has stated that case studies
attempt to minimize the impact of the research activity on the
subject (organization) under concern. Field experiments, with
their focus on hypothesis testing also require the context to be
constant, whereas action research is aiming at supporting
change in the organizational setting.

Of these ideal method types, action research is the one
being most suitable for describing the nature of my research
collaboration with Astra Ha&ssle. Nonetheless, it is not fully
sufficient to capture all of this collaboration’s facets. As an
additional method spanning over multiple of the above-
mentioned methods, Braa has proposed the concept of Action
case. In order to illustrate how action cases relate to other
organization research methods, Braa (ibid., page 152) has
depicted the methods in a triangular model, the research space.

The research space’s corners represent science,
interpretation and intervention in their pure form, whereas the
sides of the triangle represent the trade-offs between the
different foci of the research and the dilemmas they might
constitute for the researcher with regard to delivering scientific,
useful and pragmatic results.
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Figure 1-4: Action case research domain

The action case research method, as the name indicates, is
mainly a combination of action research and case study.
However, it also contains some characteristics of the field
experiment, namely the requirement for reduced complexity and
the reduction of variables, i.e. aspects of the organizational
context might be disregarded in order to maintain the
manageability of the research project. In the Astra Hassle case,
this reduction has taken place through the focus on the clinical
study part of the R&D process, despite its close interrelation
with pre-clinical research and development and marketing. Also,
the cultural aspects of the organization are not extensively
discussed. Instead, the relation between IT and its use within the
organization has been investigated.

Braa brings forwards two main arguments for the action
case method. The first one is pragmatic and builds on the
observation that most research projects actually involve aspects
of both case study and action research and that the two
methods, in practice, are difficult to distinguish. The research
collaboration with Astra actually supports this argument. It was
hardly possible to take on the role of either pure case study, or
action researcher. The interviews and discussions, the
participation in meetings, always included aspects of
interpretation and intervention.
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Braa’'s second argument refers to the applicability of the
method in the investigation of information systems, since it
allows the testing of theory and techniques on a small scale and
does not require the same consideration of complexity in the
organizational setting as full scale projects. In addition, the
possible limitations of the research scope allow the researcher to
better address contextual constraints. This argument did not
have the same relevance for the Astra Hassle project, since the
possible problems mentioned did not appear. The scope of the
research, even though it covered a range of different aspects in
the organization and its IT-use, was clear. Additional issues
being relevant from an intervention perspective, and having a
consultative nature rather than being research oriented, were
discussed and resolved separately from the research project in
discussions with Astra managers.

Although the action case method seems to be the most
suitable one for describing the research presented here, there
are some deviations from the concept as it is described by Braa.
The following table relates the research at Astra to the
characteristics of the action case method.

Action case Astra Hassle research

Short The project was not set up with a specific duration, but was
duration considered as a long-term mutual commitment.

Real time Intervention took place in real time. Issues that were

considered as being relevant for intervention were
immediately addressed in discussions with company
representatives.

Some The conduct of the major change initiatives that have taken
description place in the company during the past years and that have
been the scope of the study are described.

Some Intervention took place through frequent discussions with
intervention | Astra managers and other personnel.

Some No experiment until now, small-scale experiment with new
experiment organizational concept and IT-support planned for the future.
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Action case Astra Hassle research

Some The project scope was not clearly defined from the beginning,
reduction but emerged during the project and changed over time.
of complexity |However, only one area was focused at a time. Complex
issues were handled outside the project.

Changes in|No direct changes as result of the research, but influence on
small-scale the future development of organization and its use of IT.

Table 2: Action case and Astra Hassle research characteristics

1.5.1 Data gathering

The descriptions of the process improvement approaches being
used by Andersen Consulting (now Accenture) and McKinsey &
Company are based on documentation material provided by the
consulting firms, public sources such as handouts from
conferences and discussions with employees of these firms
taking place at various occasions. In addition, all firms were
offered to comment on the description of their methodology.

The case material for the descriptions of the FASTRAC
and CANDELA projects at Astra Hassle are based on many
discussions with employees at various levels of the company,
taking place over a period of several years. In addition, written
material, provided by the company, has been used and the
project documentation on the corporate intranet has been
followed. For the SCODA description and analysis, additional
semi-structured interviews with study monitors were conducted
in Spain, Sweden, Germany and the USA.

1.5.2 Aiming at practitioners — the rigor versus relevance issue

Research it often described as a process of finding universal
solutions to an identified problem or situation. If it is not
possible to define and describe optimum organizations and IT-
use, why making the effort of writing a doctoral dissertation
about organizational change, business processes and

26




information technology in the pharmaceutical industry? The
rather pragmatic answer and goal for this work is to deliver a
theoretical and practical contribution to the area of business
improvement, aiming at academics and practitioners alike. This
attempt has been made having in mind, that this approach also
provides a fertile ground for critique. A critique claiming that this
book is an airport-bookstore publication for managers traveling
between two meetings, rather than a theory loaded academic
work that will contribute to the development of the knowledge
body of the scientific world. However, it is my conviction, that
these intentions are not excluding each other and this thesis
contributes to the requirements of Benbasat and Zmud (1999)
and Davenport and Markus (1999) to make the results of
academic research available to practitioners and students.

In March 1999, lzak Benbasat and Robert W. Zmud
(Benbasat & Smut, 1999) published an article in the well known
IS journal MIS Quarterly (MISQ), in which they discussed the
issue of practical relevance of IS research. They argued that, due
to academic rigor, a considerable portion of research in
Information Systems fails to produce output that is relevant to
practitioners in the field.

In a response to Benbasat and Zmud, published in the
same issue of MISQ, Davenport and Markus are even more
critical and claim that, in many cases, academia has been
outperformed by consultants when it comes to conducting and
publishing research in a way that makes it readable and
understandable for practitioners (Davenport and Markus, 1999).

Benbasat and Zmud (1999) proposed that senior
practitioners are the key target group for practical research.
Davenport and Markus (1999) argue that today’'s student -
tomorrow’s practitioner should be considered as an equally
important audience. In either way, they argue, it becomes
necessary to take into account the requirements from non-
academic audiences:

[...] we are saying that our field desperately needs more
relevant research than it has today. The regard in which we
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are held by the world-and our long-term access to essential
resources-will ultimately depend not on the regard other
academics give our research, but on our demonstrated
service to external customers. (Davenport and Markus, 1999)

Having combined research and practice over the past years, |
have been able to observe the same dilemma. Research results
that would be highly interesting to the professional community
cannot be applied due to the standards of the academic world,
that do not appreciate practical relevance, but focus on its
internal norms, procedures and traditions.

With this dissertation, | have tried to make a difference. It
is an effort to write a thesis that satisfies the scientific
community’s requirements for scientificness, method and
writing, but also allows practitioners to make sense and use of
its content. | have deliberately have chosen a simple, descriptive
language and the structure is kept in a way that makes reading
as easy as possible. Unfortunately, this does not make this text
an easy reader. The issues being discussed are of complex
nature, but still it is my hope that this work will contribute to
the development of an understanding of the difficult world of
organizational change, and assist theorists and practitioners in
their struggle with organization analysis and design.

1.6 Disposition of this book

This book is divided into 7 main chapters. The
introduction given in chapter 1 provides an overview of the
changing business environment that influences the
pharmaceutical industry and describes the most important
global and local dynamics. The introduction also addresses the
issue why pharmaceutical research and development constitutes
an interesting area for research in the field of organization and
information technology and contains the research question and
method and, finally, this disposition.
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Chapter 2 provides the theoretical framework of this
thesis. It gives a short introduction to BPR and some of the
theories the concept is based upon. It sets off with a description
of the MIT study “Made in America” that has played a
substantial role in the development and diffusion of BPR and
continues to introduce the concepts of business processes and
reengineering. Also the critique that BPR is a rebirth of Frederick
Taylor’'s scientific management is discussed. Subsequently, the
BPR methods being used by two consulting firms that have been
involved in the initiatives at Astra — Andersen Consulting and
McKinsey & Company - are briefly described and compared.

Chapter 3 contains a description of the FASTRAC project
at Astra Hassle and the corporate CANDELA initiative. In order
to provide a context to FASTRAC, a brief introduction to product
development in the pharmaceutical industry is given. In the
following, the rationales of FASTRAC and CANDELA are outlined
and the initiatives and their outcome are described.

Chapter 4 addresses the IT-aspects of both FASTRAC and
CANDELA. This includes the detailed analysis of SCODA, a
system being introduced for remote data collection in clinical
trials at Astra Hassle, and its impact on the related
organizational processes and the actual data collection work in a
clinical project.

Chapter 5 is the first of 2 chapters containing the results
of the study. The chapter discusses SCODA from an
infrastructure perspective using the concept of organizational
and technological inscription. It also addresses the issues of
global and local aspects of infrastructures and rigidity versus
openness in the design of infrastructures. Finally, it goes into
some methodological aspects of IT infrastructure implementation
and the role that consultants have played in the change
initiatives at Astra Hassle.

Chapter 6 goes beyond the actual case. It describes the
deployment of COOL, the web-based data collection system that
was successfully introduced in Astra Héassle, in the context of a
new model for performing clinical R&D and the use of a clinical
R&D portal or common information space and suggests that
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spinning-off R&D into a separate organization might be a
considerable approach for improving R&D efficiency.

Chapter 7 contains some Dbrief final remarks and
summarizes the most important lessons learned from the case.
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2. Theoretical considerations

The concept of processes is not new. Laying out inter-related
activities in a sequence and creating a flow of work has been part
of organization design for more than 300 years. One of the first
to explicitly describe processes was Adam Smith (1776) in the
famous example of an English pin factory. He described the
production of a pin in the following way.

“One man draws out the wire, another straights it, a third
cuts it, a fourth points it, a fifth grinds it at the top for receiving
the head: to make the head requires two or three distinct
operations: to put it on is a particular business, to whiten the
pins is another ... and the important business of making a pin
is, in this manner, divided into about eighteen distinct
operations, which in some manufactories are all performed by
distinct hands, though in others the same man will sometime
perform two or three of them.”

Smith also first recognized how the organizational
outcome could be increased through the use of advanced labor
division. Previously, in a society where production was
dominated by handcrafted goods, one man would perform all the
activities required during the production process, while Smith
described how work in a pin factory was divided into a set of
simple tasks, which would be performed by specialized workers.
The result of labor division in Smith’'s example resulted in
productivity increasing by 24.000 percent (sic!), i.e. that the
same number of workers made 240 times as many pins as they
had been producing before the introduction of labor division.

It is worth to notice that Smith did not advocate labor
division at any price and per se. He observed and noted that,
under certain conditions, several tasks could very well be
integrated into one, which a single worker would then perform.
However, Smith did not provide any guidance for criteria that
could be used for finding the optimum level of task division or
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integration and the determination of the appropriate level took
place through experimental design of the production process.

This approach to integration could be considered as an
implicit proposition of a process-oriented approach, but there is
one aspect that constitutes a significant difference to the idea of
business processes as it is perceived today. The integration in
accordance with the idea of Smith would take place only within
the same functional domain and comprise activities that are in
direct sequence in the manufacturing process, whereas today’s
process concept includes cross-functionality as an important
characteristic. It is also interesting to note that while Smith is
generally accepted as the first to discuss labor division and
specialization, only the division of labor was widely adopted,
while the integration of tasks into functional, or cross-functional,
processes was not considered as an alternative option to
increase performance and productivity.

2.1 The emergence of BPR

In 1990, Michael Hammer, a former professor of computer
science at the Massachusetts Institute of Technology (MIT),
published an article in the Harvard Business Review, in which
he claimed, that the major challenge for managers is to obliterate
non-value adding work, rather than using technology for
automating it (Hammer 1989). This statement implicitly accused
managers of having focused the wrong issues, namely that
technology, and especially information technology, has primarily
been used for automating existing work. Hammer’'s claim was
simple: Most of the work being done does not add any value for
customers, and this work should be removed, not accelerated
through automation. Instead, companies should reconsider their
processes in order maximize customer value, while minimizing
the consumption of resources required for delivering their
product or service. A similar idea was advocated by Thomas
Davenport, at that time a member of the Ernst & Young research
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center, in a paper published in the Sloan Management Review
the same year as Hammer published his paper.

This idea, to wunbiased review and “reengineer’ a
company’s business processes, was rapidly adopted by a huge
number of firms, which were striving for renewed
competitiveness, which they had lost due to the market entrance
of foreign competitors, their inability to satisfy customer needs,
and their insufficient cost structure. Even well established
management thinkers, such as Peter Drucker® and Tom Peters,
were accepting and advocating BPR as a new tool for (re-
)achieving success in a dynamic world. During the following
years, a fast growing number of publications, books as well as
journal articles, was dedicated to BPR, and any consulting firm
with self-respect developed a BPR method®. However, the critics
were fast to claim that BPR was a way to dehumanize the work
place, increase managerial control, and to justify downsizing, i.e.
major reductions of the work force (Greenbaum 1995, Industry
Week 1994), and a rebirth of Taylorism and its mechanistic
worldview under a different label.

Despite this critique, reengineering was adopted at an
accelerating pace and in 1993, as many as 65% of the Fortune
500 companies claimed to either have initiated reengineering
efforts, or to have plans to do so. This trend was fueled by the
fast adoption of BPR by the consulting industry, but also by a
study conducted by the MIT (Massachusetts Institute of
Technology), that showed how companies in many US industries
had lagged behind their foreign counterparts in terms of
competitiveness, time-to-market and productivity.

8 On the cover of Hammer's and Champy’'s book on BPR, the following

statement of Peter Drucker can be found: “Reengineering is new, and it has
to be done”.

® E.g. Andersen Consulting: Value driven reengineering, McKinsey: Core

process redesign, Coopers& Lybrand: Break-point BPR, Frontec (Sweden):
Value added control
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2.2 The MIT study Made in America

In 1986, the MIT established the Commission on Industrial
Productivity. The task assigned to this formation was to study
the performance of industry in the US, but also to compare it to
industry in other countries and to consider global economic
developments that might impact the requirements for successful
performance in the future. The commission also aimed at
defining recommendations that should allow America’s industry
to sustain productivity growth and competitiveness. The study,
named Made in America, included firms in eight industries -
automobile, chemical, commercial aircraft, consumer electronics,
machine tools, computer and office equipment, steel, and textiles
- and researchers scrutinized the participating organizations
with respect to efficiency, quality, productivity, innovativeness,
agility, etc. About 200 firms were visited and more than 500
interviews were conducted. The study revealed some serious
shortcomings of US companies in comparison with their foreign,
especially Japanese, counterparts. In all industries, except
chemicals and aerospace, productivity development had fallen
behind. The analysis identified six areas in which significant
performance barriers were found and identified a set of best
practices - focus areas for improvement - that US companies
should focus on in order to regain competitiveness.

2.2.1 Performance barriers

Obsolete strategies. During t