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Abstract

Mark-Herbert, C. 2002. Functiond food for added value. Devdoping andmarketing a rew
product category. Doctoral dissertation. 1SSN 1401-6249, ISBN 91-576-5837-4.

In this study innovation involves the development of a new product category; i.e. new
products, new processes and new business. The development process is conveyed in
narratives where a radically new product group, functional foods, is developed. These high-
tech food products are associated with added value for the food business as well as for
individuals and society at large.

In the past decades Swedish food companies have faced an increasing competition. With
increased competitive pressures, low prices and large volumes may not suffice as strategic
advantage in a long-term perspective. One way of gaining competitive advantages requires
finding new ways of creating added value based on technological development. It is a
technological upgrading process that encompasses developing and making use of new
knowledge. It may lead to the production of value added products, profits from licensing
agreements and a boost for the company image.

Businesses that want to succeed in this market need to develop new managerial methods,
in particular in identifying critical technologies. This refers to building interna skills,
employing innovative external sourcing, developing new markets with strong brands,
establishing alliances, developing packaging, and finding venture capital for new
developments. The strategic options a so include strategies of communication.

In the studied cases several factors have contributed to the successful innovation process.
They are discussed in a creative management perspective, alowing for a crestive
perspective to be gradually complemented with a strategic planning perspective, as the
innovation process proceeds. The early phases of the innovation process are characterized
by an open-mindedness, flexibility and tolerance of ambiguity. The research procedures as
well as the collaboration partners are changed several times during the innovation process.
The later phases of the innovation process, however, are characterized by a more formal
analysis seen through a strategic planning perspective. This part of the process appears more
focused and communicable. In the cases this is conveyed as organizational arrangements,
administrative routines for collaboration, and in different marketing strategies.
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1. Introduction

"Fail to innovate and you can expect, at best, to see your rivals thrusting ahead
while you languish in some backwater. Innovate, and do everything else well, and
your business at least stands a chance of flourishing, though at timesit may seemto
companies that they are on the proverbial treadmill, on which they have to run
faster and faster, just to stand still" (Traill & Grunert, 1997, xy.

1.1 A practical problem

Most businesss face dallenges in remaining competitive! and adhering to needs
for change. This is espedally the cae for basic industries, such as the food
indwstry, where amature and stagnated market in itself is a dallenge for growth
and profit.

In Sweden, a major change occurred in 1995,when Sweden becane amember of
the EU. It is clea that the membership has had effeds on the food industry. One
effed is perceved in an incressed rate of development in which the competitive
presaures are strengthened (Mark-Herbert & Nystrom, 2000B, 23-24).

Developing rew products, new processes and even new businesss thus sem to be
ways of meding these dhallenges. In redity, howvever, the food indwstry is rather
low-tech, measured in terms of R&D? expenditure. A recent study d food
businesses in Sweden reveds that on average 1.6% of the aanual turnover is gpent
on R&D (lbid, 2. Compared to the pharmacaiticd induwstry, with 19 in R&D
expenditure, thisis relatively low (SOU, 1997%3. The major reason for making such
comparison is that the pharmaceutica industry shows interest in the aea'between
food and medicine’, which is the aea of interest in this gudy. R&D is an
expensive undertaking associated with grea risk. Even if costly R&D leads the way
to a new product, studies of new product development indicae that up to 80% of
consumer products fail in their first yea (Doyle, 1998, 208

1 Competitiveness is sen as when a ompany “... posesss the sustained ability to
profitably gain and maintain market share in damestic and /or foreign markets’ (Agriculture
Canada, 1991).

2 R&D, Reseach and Development

3 A comparison o R&D expenditure of annual turnover in the ayricultural area (1%), the
food pocessng area (1%) and the pharmacauticd area(18%), in Sweden, further suppats
the perception that the food poduction and food pocessng areas are rather low-tech
(Statistiska Centralbyran, 2001, 18-19).



Asauming that the R&D-budget for most food bsinesss is limited, hav can the
scarce resources be used wisely? How can reseach and techndogy intensity be
increased and markets be developed to achieve increased competiti veness? With
these compelling questions in mind, it is time to ask who it is that gains from the
innowetion process asit is demonstrated in the devel opment of new food poducts.

1.2 Per spectives on the development of new food products

One might ask how grea the neeal is for new food poducts. The food poducts in
focus here ae functional foods?, foods with a positive hedth effed. Depending on
who gves the answer, it will refled one or more of a number of perspedives. Four
perspedives are presented below: of society at large, individuals, food bisinesses
and d acalemic people interested in innowetion.

Thefirst perspedive is that of hedth and longevity for people on a societal scde. It
is refleded in dfferent cultures by the traditions, habits and gudelines by which
entire groups of people live. In Western societies where resources are plentiful,
starvation is in the twenty-first century no longer major causes of deah. The
problems in these aultures are rather that of overeding, eding an unkalanced det
and living a stresdul life (Barnard, 1993. Treaing the dfeds of these food and
life-style related stressfadorsis e in an escaating number of cases with cancer,
coronary heat diseases and aher signs of poa hedth management. As aresult, the
cost for medicd care is escdating. From a societal point of view preventing a
disease through certain food poduwcts, or even delaying the onset, appeas
financialy sound.

The second perspedive is that of the individua. Most individuals are very
conservative in their food habits (Feurst, 199), bu still want the asaurance of a
long and hedthy life. Most of us want to ed med, swed deserts and salty peanuts
now and then. We ea more than we need and we have an unkalanced intake with
regard to ou limited daily adivities. Foods that promote hedth are needed. This
ned is refleded in a consumer interest for products that provide some kind o
guarantee of a hedth benefit, withou any cdl for major changes in habits. Some
might argue that a long, redthy life has always been prioritized, bu it isvery clea
that a new market is rapidly expanding, ore where many consumers are well
informed (EkI6f, 2001 Kollberg, 2000, aware of their choices and willi ng to pay
for hedth.

The third perspedive is that of the Swedish food industry. It produces mainly buk
prodwts for the locd market. The vaue of imported food poduwcts is
approximately twice that of exported food poducts in Sweden (1997 22077M
SEK vs. 13266M SEK, in Statistiska Centralbyran & Livsmedelsekonamiska

4 A closer presentation o functional foods is provided in ‘1.3 Definitions of terms'.
1C



samarbetsndmnden, 1997, 64 Traditionally, the food indwstry at large has been
regarded as a low-tedh induwstry with production targeted for a locd or national
market (Nystrom, 1990, 197. Food businesss are relatively positiona in their
adivities, which means they are market searchers rather than market developers.
(Ibid, 20. Most new food products are minor modificaions of previous products.

Functional foods, however, are different. They are the result of strongR&D efforts
and d the development of new tedndogies as well as new markets. These
products and processes provide the basis for patents, ‘know-how’, licenses and
sales of high value alded products, sold with hedth-related marketing arguments
(Mark-Herbert, 1993,48). Studies of attitudes towards the development of
functional foods among CEOs® in the food indwstry indicate that there is a large
interest in functional foods in the Swedish food industry (Mark-Herbert &
Nystrom, 1993 2000A & B).

Lastly, the fourth perspedive, is the reseacher’s with an interest in the innovation
process Independent of their field and view, innovation for these people has a
positive connatation. This is illustrated in a dtation: “Innowetion days a role in
nurturing the e@namy, in enhancing and sustaining the high performance of firms,
in bulding industrial competitiveness in improving the standards of living and in
creaing abetter quality of life” (Goplakrishnan & Damanpou, 1997, 17.

Innowetion, seen as a hightrisk endeavor, is often viewed as constructive, profitable
and a way to solve aproblem. New ideas that are not useful are usualy cdled
mistakes. The usefulness can, d course, be objedively determined orce the
innowvation process has been completed and implemented. This positive bias,
however, isfoundin studies of innovation, regardlessof the reseach perspedive.

Hence, these four perspedives all seam to refled a pasiti ve bias toward innovation
andin this gudy, the development of new food poducts.

1.3 Definitions of terms

A few reaurring terms are going to be used frequently throughou this thesis. Some
of these terms are darified below- functional foods, technology and innovation.
Other terms are further explained in the text and in footnotes as they appea in the
writing.

5 CEO Chief Exeautive Officer
11



Physiologically functional food - PFF6

In most parts of the world, except in Japan, a lega recogntion d aterm for this
food goupisladking.In Europe, asin the US, the ladk of alegal definitionleals to
some onfusion among people & large regarding PFEs. This has not, however,
prevented a growing interest in the development of such products among food
businesses.

PFFisadiverse group d foods, with little in common except what could be labeled
as a medicd effed. The medicd effed is a physiologicd influence of certain
chemica comporents in the PFFon dff erent organ systemsin the body. One might
argue that all foods have such an effed, and to a cetain degreethat is true. All
consumed foods affed the body in some way. Functional foods, however, are
scientificdly shown to have apreventive dfed, which somehow delays or impedes
the development of the onset of a disease or even in some caes, can be used for
treament of a disease.

It is the scientific evidence of a hedth-related effed, which dstingushes PFFfrom
any aher food. The scientific evidence of a hedth effed is the key to the profit
arising from the development of such prodicts for the food industry. One way of
dividing functional foods is based onhow the product is developed; in nature or in
adevelopment processby man (Figurel.1)

Origin Products

Developed in nature Cltrusfr_ults
. Broccoli
Functional Garlic
foods .
ProViva
Developed by man M agiform

BRAmMjolk
IgY -eggs

Figure 1.1 Functional foods can be divided in two groups based on the origin,
developed in nature and developed by man.

The naturally occurring functional foods, for example, garlic and citrus fruits are
most interesting for hedth-conscientious consumers (Berhow et a., 200Q Edgson
& Marber, 200Q Parliament et al., 2000 Sandberg, 2001 Shibamoto, et al 1997A;
Shibamoto et al., 1997B). Developed functional food poducts, on the other hand,
are of a particular interest for the food industry as well as for consumers. If
proteded by poprietary rights, these products can be sold with a hedth-related
argument, providing gounds for a high margin pricing, licensing arrangements and

6 A review of the development of functional foodis provided in chapter 4.
12



a strengthened business image due to proprietary knowledge in a strategic aea
(Mark-Herbert, 1993. Thisthesis focuses on functional foods that are developed by
man. A closer presentation d these products is provided in Chapter 4.1, “Foods,
medicines or what?”

Technology and technological strategies

The term techndogy is widely used in the literature with dfferent meanings, bu
has mainly a narrow definition with associations to technicd applicaions. The term
for that kind d techndogy would be techniques, in this gudy.

Tedindogy, on the other hand, hes a wider definition in this approad.
“Techndogy means knowledge that is potentially useful for product and company
development, even thoughthe immediate implications may nat be dea” (Nystrom,
1990, 43.

Knowledge is perhaps the best way to describe the term techndogy. Techndogicd
strategies refer to hov companies extend their knowledge base. R&D is an
important part of techndogicd strategies, bu it is not the only source of new
knowledge. With reference to time, strategies may be divided into intended
technological strategies and realized technological strategies. Intended strategies
are ooncerned with condtions for change, expressd as padlicies, visions or goals.
Redizead strategies, onthe other hand, are cncerned with the outcome, the adual
evolution d patterns of dedsions and adivities. Redized strategies have been
implemented. It is what has been dore (lbid, 43, 77. This is further discussd in
Chapter 2.

Innovation

Innowetion is the process of “bringing rew ideas to use” (Nystrom, 1990, 30).
Sometimes the term refers to the process and at other times to the results of a
change. The mntext will determine which meaning is implied. In the marketing
literature, the innovation processis commonly referred to as the development of
new products and processs. In the organizaional management literature, on the
other hand, the change processisin focus.

In this dissertation, the innovation process refers to “the aeaion d the future”
(Ibid. 75, which essntialy means managing techndogicd change and the
outcome of it. This perspedive includes marketing and arganization management
aspeds of the processwhile focusing ontedhndogica and marketing strategies. In
short, the innowation process encompasses al fundamental changes, which may
affed product, processand company devel opment.

13



1.4 A theoretical problem

The innowation processcan be seen as new techndogies that bring changes. These
changes reguire resources and accetance anong participants in the process The
innowvetion processis often seen in techndogicd development as a way to solve
problems. New or established — all businesses faceinnowative changes.

"Strategy innowetion is the only way for newcomers to succeal in the face of
enormous resource disadvantages, and the only way for incumbents to renew their
lease on success' (Hamel, 1998, §.

Although considerable dtention has been paid to the outcome of innovation
adivities, little work has been concerned with describing the innovation process
itself in the business The neal for understanding innovetion, asit occurs over time,
is discussed by Saren (1984, 1). But how can the innovation processbe seen as a
possble strategic advantage?How do innowative forces flow? Can a new market be
developed? Understanding the cndtions for the aedive processfrom the ealy
idea phase to a later phase of product and market development is a theoretica
objedive in this dissertation. A theoreticd understanding d the processis further
discussed in chapter 2.

1.5 Objectives and demar cations

The main oljedive is to address the question: How do Swedish food businesses
develop radically new products? Radicdly new refers to products requiring R&D
efforts that give rise to new tedindoges (new knowledge). These tedhndogies
serve & abase for know-how in production, patents and as drategic resources.

The ampiricd field dof the development of functional foods is chosen for several
reasons. Firstly, my choiceis based onthe fad that functional foods are radically
new products, in terms of technologies (development of knowledge) as well as
markets (the cnsumer's perception d the newness of a produwct)’. From a
theoretica point of view this makes the innovation processreadily identifiable with
regard to the outcome & well asthe progresson d development. Secondly, the aea
of functional foods is ®e as an expanding part of a new market and thus a
strategic aea for the food business And lastly, my persona interest and
understanding o hedth-related isues have cetainly contributed to the dhoice &
well.

It is important to kegp in mind that the development of functional foods by no
means represents a development of typicd food poducts. Consequently, the

7 The mncept of anew product is further discussed in Chapter 2.
14



techndogicd and marketing strategies differ from those used in developing most
other food prodLicts.

The prodicts in this gudy are developed functional foods, based on ratural raw
material. Natural, in this case, refers to the fad that the raw materia or product is
not geneticdly modified (GM). GM products that qualify as functional foods are
labeled novel foods. These products are, just like functional foods, associated with
major R&D efforts. At the time of writing this thesis | am nat aware of any
functional novel foods, bu their existenceis certainly only a matter of time8. They
are not, however, studied here since problems in developing these products, in
particular in marketing and ethics, differ from those of developing functional foods.

Ethicd problems in the prodwction o functional foods, as a part of agricultura
production and processng (Jordbruksverket, 1997, and ethics concerning the
pricing and dstribution o functional foods are nat discussed in this thesis. It would
require more of a cnsumer-oriented perspedive.

The discussonis limited in the aeaof financing the R&D process In most cases |
have had accessto contrads and aher undficial empiricd material but | have been
asked na to refer to these documents or to use spedfic figures. Consequently,
accesdng resources will be discussed in terms of strategies and aganizaional
arrangements.

Although the organizaional aspeds of innowation management are of grea
importance (Adler, 1999 Lindell, 1988 Lundgen, 1991 Lundqust, 1999 they are
not the only or primary focus of this gudy. The organizational arrangements are
described in the cases and dscussed as a part of fadorsthat affed strategies and the
innowation rocessas sich.

The processof innowation can be stimulated or impeded by ladk of certain fadors
in the setting and environment. A number of these fadors have institutiona
charader, such as the need for a legal framework and a structure within which
growing buwsiness and idess a universities can find financia suppat.
Courterproductive fadors are largely seen as deficiencies. They are not discussed
in depth in spite of their influence on the process sincethe objed of this gudyisto
study hav techndogicd an marketing strategies are redized — nat why they are not
redized.

8 “In a few yeas, we will not be ale to dstinguish what has been produwced using GM
techniqgue and what has nat!”(Sylwan, 200Q 3). The book “ The Earth and the Genes’
(Jorden och generna) provides a backgroundfor further discusson on p@shiliti es and risks
asciated with genetic modificdion.

15



1.6 Approach

Studying the innowetion process in a new empiricd field has offered many
interesting insights. What started in the ealy 199G as a pil ot study (Mark-Herbert
& Nystrom, 1993 and a literature review (Mark-Herbert, 1993 grew to become a
doctoral thesis. Many choices were made dongthe way and it would be impossble
to explain the rationade behind every road taken. A few significant chaices,
however, deserve to be further explained.

The reseach question, How do Swedish food businesses develop radically new
products?, offers interpretation from severa possble theoreticd perspedives
(Appendix 1). One part of the Ph.D. leaning processis finding a perspedive that
offers a vocabulary and a focus that would provide grounds for analysis. My
theoretica choice is further presented in Chapter 2. This is nat to say that the
reseach question alone has guided the process Rather, the interplay between
studied theory and empiricd findings has guided the aalyticd proces®. My
theoretica badkground tas influenced the research processas auch, mainly in what
guestions are raised and hav the answers are interpreted. This is refleded in the
interview guide (Appendix 2), for example, where themes in the guide ae rendered
from studies of the innowation processin aher indwstries. Some themes prove
useful others less ®. My ambition has been to condwct criticd management
reseach (Alveson & Dedz, 2000, where an awareness of existing theories is
balanced with an empirica sensitivity for discovering rew trains of thought.

Generating empiricdly grounded comparisons in a hdlistic analysis, applicable to
the innowation process in the food industry, is therefore an oljedive. Ancther
objedive is to use the &isting theories and concepts when posshle, and modify
them when needed. The gproad used in this gudy is explorative and for the most
part descriptive, which is fruitful when the problem is new and complex. A hdistic
analysis on severa levels of aggregation pus information in a @ntext, which
increases the understanding d the problem (Yin, 1991. This approachisill ustrated
inthe dotted ringin Figure 1.2.

9 The process of reflexive research is when theoreticd and empiricad understanding
interplay throughou the research process referred to as' abduktion’ in Swedish (Alveson &
Skoldberg, 1994 45).
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Increasing novelty and

complexity of aproblem A holistic dcglnggptmem
4 analysis P

heory generation

Tentati\'fle hypothesis formulation
Qualitative hypothesis testing

A partial orecice hvoothesis "
analysis recise hypothesis formulation

uantitative hypothesistestin .
Q P g Kind of

»  approach
An explorative approach,
a creative resear ch process

An analytical approach

Figure 1.2 How increassing nowlty and complexity of a problem affeds the
reseach approach and desired reseach contribution (personal
communicaion, Nystrém, 1998.

The dhoice of case studies and interviews to ill ustrate the phenomenonin a ontext
is thus conreded to the complexity and nowlty of the problem. In terms of an
acalemic oontribution, this dissertation povides a framework describing and
interpreting the innovation process Fruitful concepts and hypdheses are posshbleto
theoreticdly generdize (Yin, 199) in applicable aeas. It is also passble to test
hypahesisin, for instance, asurvey analysis (Mark-Herbert & Nystrom, 2000 1).

1.7 Work phasesand structure

Within this projed several studies have wntributed with insights (Figure 1.2). A
pil ot study and a literature review (1993 provided grounds for communicaing the
projed proposal to SIFR (Skogs- och Jordbrukets forskningsrad novadays a part of
FORMAYS). Grants were given in 1997and the reseach continued mainly as case
studies (Figure 1.3).

17



A survey study among
Swedish CEOsin food

A state of theart study businesses
@] - = - -~
A pilot study .-~Casestudies™ =~
B 7 Magiform RN
/ P o \
/ < >
I ProViva BRA-mjolk lgY -Egg

\ N

-
- ——

1993 1995 1997 1999 2001

Figure 1.3 Studies within the project. The basis for this dissertation is the circled
case studies. (The L4 symbolizes a publication).

In this thesis four case studies are presented and compared. The previously carried
out studies, the state of the art and pilot studies, have provided insights and further
understanding which has been useful for a contextual understanding of the cases.

In the next chapter, a perspective, a theoretical understanding of the innovation
process is further explained. Chapter three offers some explanations as to how the
longitudinal case studies have been carried out. A short historical background and a
functional food market analysis are presented in Chapter four. This chapter
provides further contextual insight that will enhance the understanding of further
analysis of the cases in chapter five. Finally, Chapter six, offers a discussion of the
empirical material, which is summarized in Chapter 7 along with suggestions for
further research.

18



2 A theoretical perspective

Researchers in many disciplines have been preoccupied with research that focuses
on the innovation process. They represent a vast number of disciplines: economy,
business management, political sciences, technical areas, sociology and
psychology, and they all offer different sets of research questions (Gopal akrishnan
& Damanpour, 1997). Between these disciplines and even within each discipline
the views on the meaning, focus and the impact of innovation vary. The basic
guestion pertains to the nature of the innovation activity, whether the focusis on the
new outcome (a product, a method or a device) or on the process of developing
something new.

Assuming the innovation activity is regarded as a process, it is rarely disputed that
innovation is a collective achievement (McCosh et al., 1998; Goldman 1985). Some
even go as far asto say that corporate skills, correlated to business variables, rather
than project-related skills or persona achievements, are accountable for innovative
abilities (Schewe, 1994). While invention or the conception of innovative ideas
may be an individual activity, “innovation is a collective achievement of pushing
and riding those ideas into good currency” (Van den Ven, 1986, 591). In most
research projects, the level of study is therefore aggregated, at a project, business or
industry level, where the interplay between a number of individuals, functions and
resources are studied.

The innovation process is a series of steps that basically link an invention to a
market in a multi-step process. It involves managing ideas into good currency so
that innovative ideas are implemented and institutionalized.

2.1 A creative management per spective

The management literature is rich in interpretations of how to manage the
innovation processlO. The traditional perspective has been that of strategic planning
(Cooper, 1979; Crawford, 1983; Urban & Hauser, 1980). The basic assumption on
which this theory is built is that it is possible to allocate resources and reduce
uncertainty by rigorous planning before execution. In this approach, planning
precedes action. The plan guides the process in stepwise progression. It also serves
as a tool for evaluation of the innovation process. The success of the innovation

10 A brief overview of management perspectives is presented in a time-table in Appendix 1
(Perspectives of the innovation processin different management schools).
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processis related to finding the optimal way to med the strategic goal, oulined in
the plan.

An dternative interpretation is an entrepreneurial perspective, which involves
innovation management and entrepreneurship (Albernathy & Utterbad, 1988
Hamel & Heene, 1994 Loverridge & Pitt, 19923. The plan is replaced by a
diredion for development; avisionin which an intended strategy gradualy finds its
way towards a redized strategy. Redized strategies constitute visualization and
redization d ideas.

In this thesis the perspedive is that of creative management (Henry, 1991
Nystrém, 1990Q. Aspeds of this perspedive ae described by authors, such as
Crawford (1991), Mintzberg (1994 and Skat-Rerdam (1999. The term refers to a
combination d the entrepreneurial perspedive and a strategic planning perspedive.
In developing radicdly new prodwcts and processes, new oppatunities are
discovered. The arly part of the innovation processis not possble to plan in grea
detail and thus is best viewed in an entrepreneurial, innovative perspedive.
Gradudly, the innovation process beames more focused and thereby possble to
plan, allowing for a strategic intent to be epressed. In the later stages of
development and in the marketing of a prodict, a strategic planning perspedive is
more useful.

2.1.1 The creative process

Credive management offers a perspedive in which the innovation process itself,
the aedaion d new techndogies and rew markets, is gudied. The time perspedive
includes a antext-bound hstory, a present and an urfolding future.

The innovation processis e as the visualization and redization o new ideas. It
refers to the aedive process in which information is transformed into useful
products, proceses and skills. This process is often caried ou by insightful
individuals, labeled as entrepreneurs, change agents (Schumpeter, 19349 or product
champions (Weryzer, 1998, 318 Their cgpadty to make use of information and
mobili ze resources for the implementation d their visions is well recognized
(Gaddefors, 1996 Johanniss®n, 1992 Nystrom, 1990.

The aedive process is described by Nystrom (1990, 59 as. “the balanced
intelledual unfolding and converging of experience which is necessary to achieve
techndogicd and market innovation” in Figure 2.1. The terms divergent and
convergent thinking are dso used by Van de Ven et a. (1999, 16,203204) to
describe gycles of a learning process In their termindogy the divergent process
refers to a norlinea chaotic process that fadlitates leaning by discovery. The
converging part of the process sgnifies testing the trail and error outcome of the
diverging part of the processin a context.
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Unfolding Converging
of experience

Information Entrepreneurship, the Technologica
. ; . h . and market
visualization and realization of

. innovation
ideas

Figure 2.1 Entrepreneurship as the aedive transformation d information into
innovation (Nystrém, 1990, 56.

The aedive processis regarded as an orgoing interadion with the environment.
The ealy phase is charaderized by open-mindedness intuition, visions, and
withhdd o judgment. It requires flexibility, tolerance of ambiguity and a hdlistic
perspedive. The later stages of the aedive process however, are distinguished by
convergent thinking and reasoning in more formalized analysis. Thisin turn grealy
improves the possbility to communicae results, which is crucial in later stages of
theinnovation process

2.1.2 A choice of model for the innovation process

The complexity of the innowation grocessnat only makes it difficult to explain and
study bu also presents problems in developing a general model. Two major types
of models are presented below, a linea phase model and a simultaneous phase
model.

When the innowetion processisill ustrated in alinea interadive model one phaseis
placed prior to ancther, for example in phases of generating an idea development,
production d a prototype, manufaduring, marketing & sales, and expanding to a
broader market (Figure 2.2).

A new
idea Needs of society and the market place
Idea Develop Proto- Manu- Marketing
gene- ment type facturing and Market
ration prod. sales place
A new
techno- State-of-the-art technology and production
logy

Figure 2.2 A linea interadive modd for innovation (Clark and Guy, 1998, 363

21



A linear modell! for the innovation process may have parallel sub-processes,
interconreded by feadbad, bu one phase precedes anather (Cooper, 199Q Kotler,
1976 Nystrém, 1972 Robertson, 1974 Twiss 1992 Zdtman et a., 1973. Each of
these phases is influenced by neels in the society and the development of
techndogies. Clark and Guy (1998 label such amodel an interadive model.

The second type of model for the innovation processis one where amultitude of
fadors are dfeding several interconreded pheses that occur simultaneously
(Gopalakrishnan & Damanpou, 1997. This is the multiple simultaneous phase
model of innovation (Chiesa & al., 1999, Figure 2.3

. THE PROCESS OF INNOVATION

Leadership >

Concept Product Increased
development development | P competitive-

Resourcing » @ >< ® ness
Process Technology

System and . innovation acquisition

tools

Figure 2.3 A multiple simultaneous phase model of innowation where the phases,
techndogy aqquisition, concept development, product development and
processinnovation take placesimultaneously. Leadership, resourcing and
systems and todls are enabling fadors for the innovation process (after
Chiesa ¢ al., 1996, 108

Before justifying my choicein model, it shoud be said that a number of arguments
can be made for using either model. The theoreticd, methoddogicd and empiricd
arguments that foll ow are simply the agumentsthat | find fruitful.

At first glance the seand, multiple simultaneous model appeas to provide a
credive freadom and ladk of rigidity that would be condicive to the innovation
process It is deceving. It is my understanding that the aedive process
cortinuowsly requires flexibility. This flexibility refers to atered leadership,
different resources and dfferent systems in the different phases of the process
which is nat included in the model (Fig. 2.3). With the multiple simultaneous
model, the various phases (concept development, process innowvetion, product
development and techndogy aauisition) are suppated by a set of enabling fadors
that do nd change throughou the process

11 Ancther term for alinea mode! is aunitary phase model.
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In the linea interadive model (Fig 2.2, however, the mnseautive phases, eah
affeded by reads in society and techndogicd development, mark the different
needs throughou the innovation process My interpretation d the model isthat it is
a model where condtions for the different phases are aeded. This processis not
posshle to plan with a set of enabling fadors but is rather a process of creding
condtionsfor continual leaning.

Depending onthe theoreticd perspedive of innowation, the choice of methods may
vary considerably. In alinea process model, such as the one presented in Figure
2.2, ore can test if R&D expenditure, for example, correlates with the successrate
of the innowetion process A statisticd analysis could determine if any such uri-
dimensional correlation exists on a particular level of anaysis. In a multiple
simultaneous phase model of innowation, onthe other hand, interadion between
different factors makes such an analysis difficult.

In this dudy, a linead modd is better suited for understanding the innovation
process The main reason for chocsing a linear model is, however, na assciated
with the difficulty of pursuing an analysis. It is attributable to the choice of studying
the development of radicdly new products. In this development process ead step
is dependent on the previous gep, which makes the developmental path rather
unpredictable and thus less sitable for planning and for the development of
multi ple parall el processes. It isan entrepreneurial processwhere continual learning
leads the way for development of new techndogies.

A secondreason for choosing this linea model isthe fad that the interplay between
techndogicd and market strategies is redlily discerned. These strategies are a
major part of the analysis in chapter six. This model also shows the interplay
between the innovation process market neals and techndogy development. In
discussons abou organizational aspeds of the innovation process however, the
use of more complex models is fruitful (see 2.3.6 Fourth and Fifth generation
industrial innovation models).

The third reason, and perhaps the most important resson for chocsing a linea
model, is asociated with the cnception d the processfrom the narrated empirica
material. The innovation processis described in the interviews as a story. That in
turn may be mmpared with narrative ats, where aprocessis often depicted in a
sequential and chrondogicd order.

Asauming the innovation processis perceived in alinea model, the processcan be
divided in two main stages: the generation and the adoption d innowation. These
can in turn be further divided into pheses as iown below in Table 6.1. Some
reseachers focus on ore stage or phase (Table 6.1). Others take interest in the
innowation processas awhole (Cooper, 1990 Henry, 1991 Nystrom, 1990Q.
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Table 6.11nnovwation seen as alinea processdivided into stages and pleses.

Sages of the | Generation d innovation Adogion d innovation
innovation | (Utterbadk, 1971 Saren, 1984 | (Ettlie, 198Q Zaltman et al,

pocess | Ford, 1989 1973
-ldeageneration -Initiation
-Projed definition -Implementation

-Problem solving
-Designand development
-Marketing a
commercialization

In attaining my reseach objedive, the aitire innovation processis of interest. In
the caes (chapter 5), however, it is clea that al the phases of the processdo nd
get equal attention. One explanation is, as we will see that the innovation process
was in dfferent phases at the time of the completion o ead case study.

2.1.3What‘'s“ new” ?

Innovation is e as the development of something new or, rather, we shoud say
the development of something that someone perceives as new. In this dudy the
products are not only new but radicdly new. Idedly, we would like to have a
universal map of what is “radicaly new”, “fairly new” and “established”. This is
epistemologicaly infeasible and any kind d classficaion would soon ke outdated,
if it ever gained general reaognition. We will have to accept that the perception o
“newness’ liesin the gyes of the behader (Rasmussen, 1968, 47-49).

Crawford (1983, 35 elaborates further on the mncept of consumers’ perception o

new products. He identifies nine types of new products:

1 A product performing an entirely new function such as television, which for the
first time permitted the transmisson o audiovisua signals.

2 A product that offers improved performance of an existing function, such as a
wristwatch whose balancewhed has been replaced by a‘tuning fork'.

3 A product that is a new application d an existing one. For example, the a@osol
bomb, which was first developed for insedicides, was later applied in paints,
etc.

4 A product that offers additional functions. The hands-freetelephore, for example
does what the ealier telephore did, gus more.

5 An existing product offered to a new market. This may be dore, for example, by
repositioning or by taking aregional brandinto ather regions.

6 A produwct that through lower cost is able to readh more buyers. The hand
cdculator isan example.

7 An upgraded product defined as an existing product integrated into another
existing product that had previously been puchased.
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8 A downgraded product. For example, a manufadurer markets a cmporent that
had previously been purchased.
9 A restyled product. Annual auto and clothing changes are examples.

An aternative term to “new” would be using degreeof perceived uniqueness. In the
model below (Figure 2.4) the ‘hewness' is expressed as techndogica uniqueness
and market uniqueness (Nystrom & Liljedahl, 1999. The techndogicd uniqueness
refers to the techndogicd chall enges the business confronts in the development of
a new produwct or process These dcalenges are seen in neels to develop rew
techndogiesin, for example, processng techniques. The market uniqueness onthe
other hand, is what the austomer perceves. This does not imply that the aistomer’s
ned in itself is new; it is rather the product that fill s these needs that is perceived
as new.

It is posdble that a business develops prodwcts that have a high degree of
techndogicd uniqueness(based onatedindogicdly advanced proces9 and, yet, to
the cmnsumer they may appea as products of low uniqueness (Yjust cultured milk”
so-cdled “filmjolk™). The mntrary situation is also a possble outcome, when a
product is e as radicdly new on the market even though this product is based on
established techndogies. This may even be a desirable outcome in a business
perspedive & it promotes the discovery of new areas of applicaion for a new
tedindogy (Strategy B in Figure 2.4). The relative impad of tedindogicd and
market strategies on the innovation processis ill ustrated (Figure 2.4.7) and further
described below.
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A Strategy A

High
Strat B
Degree of ey
market
uniqueness
Strategy C
Low >
. L4
Low High

Degree of technological unigeness

Figure 2.4 Techndogicd and market strategies as parameters ill ustrating the
innovation rocess(Nystrom & Lilj edahl, 1994, 7.

Strategy A- means finding a new market niche and creating new
relationships with customers. The costs are related to market activities to
promote a product on a market. There is no cost or risk for the development
of new technologies.

Strategy B - involves finding a new market for a new technology. A condition
for this strategy is that technological and marketing activities are well
coordinated. Although the financial gain may be large, the risks associated
with finding a new market and developing a new technology are
considerable.

Strategy C- is less interesting in an immediate commercial perspective, as
the market has not yet been defined. This strategy implies primarily basic
research with no apparent market applications. In the long run, however, this
strategy can lead to core competencies and thus competitive advantage.

The degree of techndogicd uniquenessis defined as the degree of credivity that
companies have to employ to solve aiticd technicd problems in developing new
prodwcts and pocesses. Therefore, achieving a high level of techndogicd
innovation is asociated with the radicd development of new knowledge, which
may lead to patents or know-how protedion.

Market uniqueness on the other hand, refers to haw interchangeable aproduct is
percaved by a cnsumer. It is assumed that greaer product uniqueness the more a
product differs in feaures and performance from competing poducts, signifies
more of amarket potential.

The innovation process is illustrated in this model (Figure 2.4) in terms of
techndogicd and market strategies. These strategies are not inherently good a bad.
They are more or lesscondtrive to the innovation processas such, and more or less
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financially rewarding in different industries, in different markets and with different
time perspectives.

2.2 Dichotomiesto describe innovation

Competition at an industrial level is a reflection of changes in products and
processes at the business level. It is assumed that businesses need to renew
themselves, to innovate and change, in order to maintain their competitiveness.
These changes at a business level can be described in terms of dichotomies.

Prevalent dichotomies for describing the innovation process and outcome are, for
example, process vs. product, technical vs. administrative, incremental vs. radical,
sustaining vs. disruptive, continuous vs. discontinuous, low-tech vs. high-tech, and
technology-push vs. demand-pull. It could be argued that these dichotomies are not
mutually exclusive and that is true. Furthermore, whether the innovation is
considered as one type or another much depends on the time and level of analysis.
These dichotomies are presented to provide a basis for a common understanding of
the concepts in further discussions of the empirical material.

2.2.1 Product vs. process

Process innovations are defined as new tools, devices and technologies for an
industry, business or subunit (Ettlie & Reza, 1992). Product innovations, by
contrast, are new outputs or services that benefit a customer (Utterback &
Abernathy, 1975). The difference between the two relates to the competitive
advantage and activities that are born from these innovations.

High Product
innovation

Rate of
major Process
innovation innovation
Low
- — —_— Phase in
Fluid Transitional Specific development

phase phase phase
Figure 2.5 Product and process innovation in phases of development (adopted from
Albernathy & Utterback, 1988, 27)

This model is further developed with descriptions of the changes that occur with
regard to the product, the process, the organization and the market (Figure 2.5,
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Table 2.2). It shows that the innovation rate is highest in the fluid phase. Thisisthe
time for radical technology development. Experimentation leads to product
innovation and less attention is given to process development. During the
transitional phase, product innovation slows down and the rate of major process
innovation accelerates. Dominant designs of products and processes gradually
appear as best satisfying users' needs.

The last phase, the specific phase, refers to a stable and mature market. On these
markets businesses become extremely focused on cost, capacity and volume and
the innovation process progresses in incremental steps. The first phase would
include the introduction of a new technology that gives rise to productivity gains.
This technology is refined, allowing for optimization and economies of scale. In the
last phase the technology is mature and the only way to increase profitability isto
once again introduce a new technology.

Itisfairly clear that the food market is best described by the last step of this model.
Most products are minor departures from existing products and the focus is on
production efficiency.

Table 2.2 Competition on an industrial level asinnovation and change processes
(Utterback, 1995)

Level of

analysis Change process

Product From high variety, to dominant design, to incremental innovation
of standardized products.

Process Manufacturing processes from heavy reliance on skilled labor and
general purpose equipment to specialized equipment tended by
low skilled labor.

Organization | From entrepreneurial, organic firms to hierarchical, mechanistic
firms with defined tasks and procedures with few rewards for
radical innovation.

Market From fragmented and unstable markets with diverse products and
rapid feedback, to a market for commodities with largely
undifferentiated products.

Competition | From many small firms with unique products to an oligopoly of
firms with similar products.

Utterback’s model (Table 2.2) suggests that small companies have a tendency to
focus initially on product innovation, grow larger, shift to emphasize on process
innovation, and eventually reach a large-scale low-cost production as a mature
business. This model has been criticized (Clark & Stauton, 1989; Pavitt, 1986) and
studies of food businesses suggest that food businesses seldom evolve from small-
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scde production to massmarket production (Christensen et al., 1996. The maturity
of innowations, seen as temporal development patterns, is aso described by Clark et
a. (1989 as a phase of revolutionary techndogicd developments followed by
phases of evolutionary and incremental developments.

Traill and Grunrert (1997 have presented a model for the innowation pgrocessin
which the studied food bisinesses were oriented towards either processinnovation
or produwct innovation. Other reseachers would argue the ontrary, that the
development of produwcts and poceses cannd be separated (Albernathy &
Utterbadk, 1978, let alone separated from the development of the businessfirm as
such (Nystrém 1990.

2.2.2 Technical vs. administrative

The digtinction between technicd and administrative is refleded in the difference
in focus between a more structural vs. a human relations perspedive on the
organizéion (Bolman & Dale, 1995. Technicd innowetions pertain to the outcome:
prodwcts, processes and services related to the innowations. Administrative
innowations include organizaional aspeds of administrative processes and handing
human resources.

Econamists typicdly focus on technicd innowations at a high level of abstradion
and aggregation. A sociologicd perspedive, on the other hand, tends to focus on
administrative innovations and a business management perspedive may include
both technicd and administrative aspeds of innowation.

2.2.3 Radical vs. incremental

An innowation is regarded as radicd or incremental depending onthe degree of
change it invaves (Weryzer, 1998). A mode for the dange aena for
discontinuots, continuous, sporadic change and status quo is presented by Stebel
(1994, 32. Radicd innowation refers to fundamental changes and a high level of
techndogicd nowvelty. The innowation represents a departure from existing
pradices often associated with a high degreeof uncertainty. The product or process
is referred to as a breathrough, revolutionary, redly new, game-changing a
boundiry-expanding. In developing aradicdly new product the innovation process
is often foundto be discontinuois. It invaves the development and use of new
techndogies as well as challenges in commercialization. Weryzer (1998 dedares
that it is apparent from his empiricd studies that discontinuows product
development differs sgnificantly from incremental product development in its
orientation, pogresson and reed o suppat. Examples of such products are
airplanes, automohiles, televisions and personal computers when they were first
introduced (Stebel, 1994.
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An incremental or new generation innowetion, by contrast, requires marginal
departures from existing pradices (Whedwright & Clark, 1992. It refers to the
development of an areg a product or a processthat is already knowvn. The degreeof
newnessis minor and consequently it causes littl e uncertainty. Developing aseamnd
or third generation d products would be regarded as a continuous process which
can be made in incremental stepstowards an improved version d aknown product.

2.2.4 Qustaining vs. disruptive

Christensen (1997 offers two concepts to describe thedegree to which an
innowvetion suppats existing techndogies or nat, in the e/es of a cnsumer. He
labels techndogies as austaining a disruptive. Sustaining techndogies refer to
logicd progressons from previous product lines, using the demands of the existing
customers to determine the need for an innowation. Disruptive techndogies, onthe
other hand, are generaly dismissed as "shoddywork" in the innovation evaluation.
The outcome is regarded as functionally inferior and lessdesired by customers. As
it turns out, sometimes these "shoddy' products may very well med some
customer' s neeads. An example of such products could be an airplane trip. It can be
viewed as an adventure, including amed, amovie, ahigh degreeof comfort etc., or
it can be viewed simply as a transport from one place to anather, such as the
transport provided by Ryan Air (Capell et al, 200]). Customer preferences will
ultimately determine the expansion pdential for innovations that rely onthe use of
disruptive techndogies.

Schon (1977 also uses the term disruptive in describing an innovation rocess bu
he refers to an ealy phase of an institutionalization processin which a change is
percdved as a disruptive event. The change has low currency in the ealy
appredative phase. As the ingitutionalization process progreses the dange
gradually becomes articulated and accepted and turns into goodcurrency.

2.2.5 Low-tech vs. high-tech

The use of the terms high- and low-tech may refer to a product or a processor, in
other cases, to a businessor an industry. The terms are deceaving. Techndogies,
which are regarded as advanced by an ousider, may be seen as basic to that
particular industry or business (Ford, 1988. The difficulty in dedaring a
perspedive cdlsfor caution when using these terms.

Nystrom (1990, 20 uses the terms to dfferentiate business srategies from one
ancther. The low-tech strategies are coommonly foundin businesses on mature and
consolidated markets, whereas the high-tech strategies prevail in succesdul
businesss on rapidly changing markets. Low-tech business are relative positional
in their strategies, using poduct differentiation and market segmentation. The
innowation processwould be one of defending and exploiting achieved advantages,
rather than developing rew oppatunities. A high-tech business onthe other hand,
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is signified by open technological strategies aimed at creating and exploiting
change. The innovation process concerns developing new technologies and new
markets.

2.2.6 Technology-push vs. demand-pul|

The terms market push and pull are widely used in the marketing literature. They
usually refer to factors that enhance the process of marketing a product. In
reference to new product development they are viewed as factors that support the
progression of the innovation process (Clark & Guy, 1998).

Using Rothwell" s terminology (1992; 1994) there have been five dominant models
of industrial innovation in the time period 1950-1994. The first generation model
was developed in the 1950s, which was a time of rapid economic growth through
industrial expansion. The belief in science and technology was great, and it was
assumed that more money put into R&D would automatically result in more new
products. This first generation model is a simple linear Technology-push model.
During the 1960s many new products were still introduced but they were based
mainly on existing technol ogies.

A shift in emphasis towards market needs occured in the 1960-1970s. This is
reflected in the second generation model, the Need-pull model. Customers needs
and preferences are seen as driving forces for the innovation.

The third generation model was developed in the late 1970s and early 1980s. This
was atime of two major oil crises, high rates of inflation and demand saturation. It
became increasingly clear that the third generation model for successful innovation
needed to take into account both technological development and market needs. It
was labeled the Coupling model (see Figure 2.2) and it was assumed that “the
innovation process was rarely associated with performing one or two tasks
brilliantly, but with doing most tasks competently and in a balanced and well co-
ordinated way” (Rothwell, 1992, 11).

The fourth model for industrial innovation was developed in the second half of the
1980s. In this model the emphasis lies on technology accumulation (technological
strategy) where rapid growth is promoted in organizational arrangements such as
joint ventures and increasing collaboration activities. These strategies led to
shortened product life cycles with parallel development in an Integrated innovation
model. When Rothwell wrote the article about the generations of innovation models
in 1994, a fifth model was just budding. This model “involves inter -company
networking and it employs a new electronic toolkit” (Rothwell, 1994, 221).

The fifth generation model is later described with an example, in a case study of a
biotech company, as a network organization (Weisenfeld-Scenk et al., 1998). This
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network is avirtual organization that provides flexibility, shared costs and effedive
use of relative competencies.

2.3 Innovation management

Strategic innovation management is concerned with innowation strategies and
innowetive performance, or in ather words, the aility to perceve the need for and
implement a change (Loveridge & Pitt, 199Q. It is defined by Markides (1998, 32
as “a fundamental re-conceptualization d what the businessis al abou that, in
turn, leads to a dramaticdly different way of playing the game in an existing
business.

Hamel and Prahalad (1989, 63 describe the strategic intent as "a marathonrunin
400-meter sprints'. This implies clarity abou the ends but flexibility as to the
means, leaving room for improvisation along the way. As conceived by Mintzberg
(1993, 37, it could aso be described as a visionary approach to ded with
uncertainty and changes: "Visions st a broad ouline of a strategy, while leaving
the spedfic detail s to be worked out ".

2.3.1 Innovation strategies

Strategies are ‘patterns of dedsions which evolve over time in largely
unpredictable ways’ (Nystrom, 1970, 50. The goal for these strategies is “the
creaion d order without careful crafting” (Hamel, 1998, 1}, or, in cther words, it
is a diredion bu nat a strict road description. Innovation strategies are dosely
related to an image of the desired path for a business They provide guiding forces
and enabling condtions for innowation to take place

Nystrom (1990 divides innowation strategies into realized and intended strategies.
“Intended strategy is the overal, often indired, gudance of company adivities,
with long run implications for product and company development” (Ibid., 23. In
the management literature thisis often cdled pdicy, andit is more mncerned with
condtions for change than with the adua outcome. These @ndtions include the
development of new techndogies, new markets and aganizaional condtions that
will fadlit ate these changes. Redized strategy, onthe other hand, ‘is the adual
evolving d patterns of dedsions and adivities’ (Ibid., 24. Here the outcome, what
the business has dore, rather than what it intends to do,is of main interest. In the
management literature, redized strategies refer to dff erent kinds of strategies, for
instance marketing, techndogicd and financia strategies, tadics and their
outcome. Planned, intended and redi zed strategies areill ustrated in Figure 2.6.

The strategic management of innowation is refleded na only in redized and
intended strategies on a company level but also onan oucome level referring to
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products, processes and marketable know-how. The interadion ketween the two
levels of analysis is of main interest. Furthermore, Nystrom (1990 and Crawford
(1997 argue that the innowation processis a ‘dual -drive”, where both tedhndogicd
and market strategies play important roles throughou the innovation process

New intended strategies emerge, acwording to Hamel (1998, in contad with
‘news. New voices as in newcomers in a business new conwversations in dalogs
which cut acossthe usual organizaional boundries, new passonsfelt in a aedive
process new perspedives through rew conceptual lenses, and rew experiments in
testing mew idea on the market. These new influences are regarded as
preoondtions for innowation. Strategic hedth (Markides, 199§ predicts a
company' s future financia hedth. Studies $ow that a cmpany with sound
finances may nat be tendering its grategic hedth and consequently it shows poa
finances afew yeaslater.

A stable environment

Planned Realized

strategy — e o] STategy > strategy
_‘U"ﬁ‘realizk
" strategy Gradually
developing
strategy

A changing environment

Figure 2.6 Strategies in dfferent environments (with minor alterations from
Mintzberg & McHugh, 1985%.

Strategies are not to be cnfused with plans. Strategic planning is concerned with
credaing a plan (Mintzberg, 1993, 33 which woud be cndwive in a stable
environment. Asauming the environment is changing, if not “turbulent”, a plan
could be seen asaned for control, paralyzing other ways of development that were
not part of the plan. This could be seen as “crafting’, leaving little room for
credivity andinnowation.

2.3.2 Time for change

Asauming the innowation processinvolves ome kind o change, this change may
be stimulated or hindered by fadors within the organizaion as well as by fadorsin
the environment. These, time related fadors, can for example be structural,
functional or related to customers' values and preferences. This suppats the need
for a contextual understanding d the innowation processas such.
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The time dimension kecomes essential when regarding the innowation process as
including bdh the future, present and the past. Intended strategies st outer
boundiries for redized strategies (Nystrom, 199Q 24) and thus become important
fadorsin explaining the outcome, in terms of redized strategies.

Much attention is given to the structural and functional differences between
busineses with regards to strategic innowation. Businesses are studied in the
organizaional literature and dvided into successul vs. less siccessul, hierarchies
vs. ‘adhacrades, small vs. large and established vs. new with spedal interest in
organizaional mode. The underlying questionin most contributions in this areais
whether or not it is possble to organize to fadlit ate the innowation process for
instance based oncontextual diff erences.

Few, if any, authors provide a omplete understanding d the mplex
organizaional impads on the innowation process Conclusions from studies are not
only nontuniform, bu also in some caes contradictory. It is, howvever, widely
accepted that the aility of an organizaion to cortinuowsly change in a ‘self -
renewal” processis the ultimate goal of strategic innovetion (Markides, 1998). It is
also assumed that it is desirable to perpetuate mntinuows innovation, as oppacsed to
occasiond innovation (Dogherty & Corse, 1997). Several suggestions regarding the
stimulation d this wlf-renewal process are given in, for example, a locaion of
business (Ferugeson, 1998 McCosh et a 1998 and through alowing for co-
existence of old and rew (Markides, 1999. Others have suggested iterative
organizing and nonhierarchicd innowetion teams to fadlitate the innowation
process (Dogherty & Corse, 1997. Studies of industrial innowation also suggest
that comprehensive projed evaluation systems play an important role (Granstrand
& S6lander, 1990.

Evidence suggests that small and rew businesses, as oppased to those that are large
and established, are more succesdul relative to their size (Dogherty & Corse,
1997. This is explained by a number of interdependent fadors sich as inertia of
success hierarchies and ladk of suppat for change from different stakeholders
(Markides, 1999. Goldman (1985) off ers two additional obstades acmurtable for
this disparity, namely: bureaucracy drowning the innowation pojeds in
organizaions with large overheals, and the development time for a product to
readr the market with regards to communicaion and coordination in large
organizaions.

It is also of organizational interest to discuss how techndogy is aayuired (Ford,
1988 and where R&D may be caried ou, if it is not located at the business #te
(Knox & Denison, 1990. Forming strategic dli ances, working in joint ventures and
using supgiers or ‘leading customers (von Hippel 1986,1988 as partners in
development are dl examples of strategies to accesstechndogies.
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A comparison of forms for R&D collaboration provides theoretical arguments for
different organizational arrangements. Assuming that the innovation process
requires access to resources and flexibility with regard to the organizational mode,
these needs are often contrary to what is desired from an operative manager’'s
perspective. This is in part an explanation for why it is hard to organize for
innovation. Organizational and managerial aspects of different collaboration
arrangements areillustrated in Figure 2.7.

Organizational acquisition jointventure alliance outsourcing

and managerial (integrated (collectively autonomously (negotiated)
implications management) managed) managed
Impact on the High Low
firm’s |
resource

High Low
Control over 9 0 |
activities and
results High L ow
Risk I
High Low
Start up time 9

and costs I

Reversibility L ow *High

Figure 2.7 Organizational and managerial implications of different forms for R&D
collaboration (minor alterations from Chiesa & Manzini, 1998, 80).

i

A

A

This simplified version of the model presented by Chiesa & Manzini (1998, 80)
gives an overall impression that acquisition is associated with high commitments
(impact on resources, control over activities, risk, and start up time and costs) but
low reversibility. Simply put, it is hard to pull out of a commitment. Negotiated
outsourcing, on the other hand, is associated with less commitment and high
reversibility. It is theoretically easy to terminate such arrangements.

2.3.3 Managing the innovation process

It may be argued whether or not the innovation process can be managed at all.
Schon (1971) rejects what he calls a‘rational view’ of innovation. He argues that it
is a non-plannable process. Most management researchers, however, seem to agree
that the process can be managed. Van de Ven (1986) suggests that a leader can
create an infrastructure that is conducive for the innovation process. This leadership
"offers avision of what could be and gives a sense of purpose and meaning to those
who would share that vision. It builds commitment, enthusiasm and excitements"
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(Ibid., 60). He views the leader' s main resporsibility as that of institutionali zaio
(with references to Selznick, 1957, or in aher words, providing aganizaional
identity and a social integration.

At the product level, a leader may be cdled product champion (Weryzer, 1998,
318), or simply a person with avision for the innowation projed. Thisis espedally
important in a discontinuows innovetion process which tends to be less market-
oriented. A product champion ensures that the innovation processadvances.

2.4 Theuse of atheoretical perspective

The literature review provides a picture of atheoreticd perspedive for studying the
innowation process The purpose of this theoreticd framework isto provide aguide
for interpreting and structuring the empiricd findings. An underlying assumptionin
this qudy is that of pasitive effeds from innowation adivities. It is assumed that
innovetions will result in a competitive advantage gain for the innovators. The gain
caninturn be atributed in part to a number of short and longterm effeds.

Following what could be described as a Scandinavian approach to management,
this gudy is a aossdisciplinary analysis of empiricdly based management
phenomena (Nystrém, 1990, 7 nte 12). The focus in this gudyisoninnovation as
a whae, including ideageneration, the R&D process a new prodwct, a new
process new skills and techndogies, new markets, and the organizaional
development to fadlit ate the process This indicates that no ore fador or phase is
emphasized as a major determinant of the innowation process Rather, a multitude
of context-boundfadors are studied to gain a better understanding d the process
The time perspedive includes a wntext-bound hstory, a present, and an urfolding
future.
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3 Method

Methodis a mode and a framework for engaging in a reseach process It is abou
empiricad material, tods and techniques, vocabularies, ethicad implicaions and who
we ae & reseachers. It is amatter of making choices and keing aware of reseach
conduct.

3.1 Resear ch is about making choices

Many fadors have dfeded my choice of method. First and foremost, the research
objedive cdlsfor a mntextua understanding d a problem. In order to develop this
understanding closeness to the empirica material has been essential. Previous
studies of the theoreticd problem (Nystrém, 1990 as well as the empiricd areg
through literature (Mark-Herbert, 1993 and a survey study (Mark-Herbert &
Nystrom, 1993, provided a broad picture of the reseach area The doice of
theoreticd problem, as well as gudy oljeds, are derived from these experiences.
The choice may be regarded as one of interest with the expedancy of intriguing
results.

In the Scandinavian management schod, a methoddogicd tradition dfers
accetance of qualitative goproaches. From my previous training in what could be
labeled as a quantitative gproach, bu the Ph.D. program has offered many
oppatuniti es to enhancethe skill s of qualit ative methodk.

Depending on epistemologica beliefs, the use of qualitative studies may vary. |
believe that an example or a cae may very well provide atheoreticd understanding
that can be gplied in a wider areg asauming it is written with “an instrumental
interest” (Stake, 1994, 237. The ‘generdlizability’ is determined by reflexive
ressoning and rhetoric skills to remgnize the ‘domain’, i.e. adequate aess, for
further applications (Alvesson & Skoldberg, 1994, 32

A significant chaiceis that of making a proper seledion d cases (Yin 1989 Miles
& Huberman, 1984. Understanding a phenomenon may very well depend onan
illustrative choice and patrayal of a smal number of cases (Stake, 1994, 243
Working with cases is thus quite time @mnsuming, which explains the limitations on
the number of casesthat can be studied.
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3.1.1 Choosing case as a method

This thesis is built upon the anpiricd material from three solid case studies
ProViva, Magiform and IgY Egg. In eat case, the innowation processhas resulted
in the development of a radicdly new functional food goduct. Initially, a fourth
case was planned and started bu it did na get permisgon for further investigations.
This fourth study is therefore presented as a short case (5.3), and it will be used in
the analysis snce it provides interesting contrasts to the remaining empiricd
material. In my analysis | draw conclusions from comparisons of all four cases. My
understanding d the process however, is greder in the cae studies where my
investigations were not limited. Problems with trust are further discussed in ethica
considerations (2.3.2. The total processis gudied ower time in the chasen context
(Miles & Huberman, 1994.

A case study methodis chasen for a number of reasons, bu most importantly it is
chasen to match the research question (Wighlad, 1997, 55 The objed of this gudy
is to make adetailed analysis, a mmparison between the innovation processin the
three caes. According to Saunders (1997, a cae can generate new concepts and
provide an understanding o how these ancepts relate to ore another. These
concepts are put in relation to ore another as hypaheses and empiricdly grounced
theories. Accordingto Strauss& Corbin (1990, 23: "A grounded theory is one that
isinductively derived from the study d the phenomenonit represents. That is, it is
discovered, developed and provisionally verified throughsystematic data olledion
and analysis of data pertaining to that phenomenon. Therefore, data mlledion,
analysis, and theory stand in redprocd relationship with ead ather. One does not
begin with a theory, and then prove it. Rather, ore begins with an areaof study and
what isrelevant to that is all owed to emerge”.

Looking closely at the empiricd material in the atempt to define mncepts and
uncover structures does not mean, havever, to dsregard the prior works carried ou
by aher reseachers. It merely means making those experiences and theories a part
of the perspedive from which the empiricd material is analyzed (Merriam, 1994,
31, Strauss& Corbin, 1990, 4%

A case can be regarded as a unit of analysis. Yin (1998 cdls such a cae ahdlistic
case study. He dso states the posshility of more than ore level of analysiswithin a
single cae study, so cdled embedded case studies. In embedded case studies, ore
level of analysis will refled other levels, such as product, product group and
company, in terms of marketing (Nystrom, 1990, 140 The caes in this
dissertation have two levels of analysis: the product/processlevel and the cmpany
level. They would thus qualify as embedded case studies.
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3.1.2 Selection of case studies

A seledion d case studies has been made to provide aedible description d
differencesin fadors that have an effed onthe innowation grocess The am was to
find case studies that ill ustrated diff erent strategies in development, marketing and
organization. The end result in ead case, howvever, was required to be aradicdly
new functional food groduct.

The search for products in different food goups, for example meas and vegetables,
did na succed in identifying the development of radicdly new product. Thisis not
to say that mea-based functional foods do nd exist. They do, in Finland, as hot
dogs containing crushed flaxseeds!? (Anonymous, Kemivérlden, 200). The
development of chewing gum that lowers the chalesterol is also an example of a
new Finnish functional food product (Jacobsson, 200). Benel is yet anather well
know product, but the development of these products took gacein Finland, and
thus in a different context. In delimiti ng the empirica scope and thus smplifying a
contextual understanding, | dedded ealy in the processto study the development
of Swedish functional food prodicts.

The cae study seledion was based onempiricd findings in the pilot study (Mark-
Herbert, 19933), contads in the food indwstryl4 and a caeful screening o articles
abou reseach nowties!® in the aeaof functional foods. Other than looking for
differences in strategies, a major fador in case seledion was the expedation o
accessto interesting material. It may soundtrivial but the willi ngnessto share ‘the
story” in an interview makes all the differencefor a cae writer.

3.2 Using interviewsto build cases

The process of constructing a cae can be wmpared to the process of creding a
pieceof art (Birgerstam, 2000. The atist, or in this case the researcher, chooses to
take interest in a cetain phenomenon, from a particular angle. A rough sketch
receves more nuances with more wlors and artistic €forts. That is much the way a
case takes dhape s well.

12 Crushed flaxseeds have multiple hedth effeds. The main effeds are adeaeased risk of
coronary heat disease and hamone related forms of cancer (Anonymous, Kemivérlden,
2001)).

13 The ProViva study was presented in Appendix 1V of the-state-of-the-art study (Mark-
Herbert, 1993.

14 The caes abou the development of Magiform and L. reuteri were chosen based on
personal contads and previous knowledge of the development of functional foods (personal
communicaionLindgen (1986 and Borjeson (1999).

15 Two articles and a personal meding at a hedth conference opened the doar for the last
case dou the development of IgY-egg products (personal communication, Anderson,
2000.
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In pradicd terms the process of letting a cae take shape can be trandated into a
number of work phases in an iterative model (Wigblad, 1997,22) of abduction.
This refers to making wse of theoreticd knowledge and empiricd insight while
remaining open for new explanatory fadors. One interview credes the basis for
understanding the next and so forth. Interviews are caried ou until saturation
appeas, duing which the interviewees no longer add information to what appeas
to be the cae. Prior to ead persond interview the responcent receves a letter and
an interview guide, (Appendix 2) if requested, to prepare the interview.

Themes in the interview guide ae based onwhat has been reported in scholarly
journds as fadors that affed the innovation process The guide serves as a suppat
during the interview but the interviewees are freeto talk abou anything that they
fed might affed the innowation process as such (i.e. the development of their
products and processes). Thiswould thus qualify as semi-structured interviews.

As the main method for gathering empiricd material, the reseach interview
exhibits a number of charaderistics. It is an interadion between two people with
redprocd influence on the outcome (Kvale, 1997. What may appea as a relaxed
conversation aims to describe aspedfic situation in the world of the responcent.
The respondent’'s gdory is built on his or her logic and structure, thereby
determining what is of importance and what is nct.

During the interview a cntinuows validation pocess ensures the reseacher of an
approximate understanding d the interviewee (Kvale, 1997. Typicdly such
validation would be aquestion such as"Do | understand youright if | say that ...?”
or, in some instances, it is a questioning statement that summarizes what the
intervieweejust said.

Multiple interviews in ead case ae used to crede narratives of a development
process Usually the responcent starts with some personal and general badkground,
providing a retrospedive understanding of the story that follows. In most
interviews the story follows a cdirondogicd development. Towards the end o an
interview most responcents are willi ng to share strategies for future developments,
asauming that thisinformationis handled with discretion.

After the interview, tapes are transcribed and translated. The transcriptions are sent
to the respondent for corredions, additions and in some caes to delete aparagraph
or two. Once the transcriptions are returned they are correded in acordance with
the interviewees' comments. Each interview renders a part of the base that is used
for writing the case.

A semnd step in validation accurs when the interviewees, experts and aher
representatives for the food indwstry real the caes. Cases are sent to ead
responcent once a cae is finalized. In the ProViva cae a'post-case interview’
creaed grounds for an epilogue. The present CEO felt that the danges that had
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occurred in the last two yeas were of maor importance for understanding the
present situation. So far the caes have fortunately been met with suppative
comments and adknowledgements during presentations (Ornewall, 200Q. Even the
survey studies (Mark-Herbert & Nystrém, a pilot study, 1993,and a follow up
study in 200Q have been greded with recogrition among representatives from the
food indwstry (persornal communicaion, Nobelie 1999 Rosenstrém 1999
Wennstrém, 2000Q.

3.2.1 Ethical considerations

Most qualitative reseach working with interviews to buld cases requires taking
interest in another person s views and experiences. Those who have been
interviewed risk exposure and embarrasgnent. To counterad possble undesired
effeds, the d@hicd implicaions of the interview procedures are discussed prior to
eat and every interview. This trust alows for the interviewee to talk at liberty
abou what he or she feds is of value with regard to the main questions in the
interview guide. Sometimes the mnwversations went far beyond the scope of the
guide, bu at the time it was impossble to judge what would be of explanatory
value to the study and what would nd.

The reseach procedures were, at all times, caried ou in acordance with the
agreement that was made prior to the interview. A few interviewees felt
uncomfortable with the tape recorder during our first encourter. It was turned off
and in most cases the tape recorder was nat a problem during a sesoond meding. A
draft of the interview was snt to the interviewee - and for the most part it was
returned with minor corredions, clarifications and suggestions.

Examples of corredion and clarificaion are seen in many o drafts for ead case.
Respondents were asked for comments and in some caes these cmmments were
contradictory to ead ather, which lead to numerous mails and phore alls. In the
ProViva cae, the new CEO did nad fed that the cae |eft the reader up to date with
the development. This was resolved by a brief interview that gave rise to an

epilogLe.

In ore cae, however, ethics posed a magor problem. After two completed
interviews with persons in key pasitions in the business and major investigations,
the CEO withdrew his promise to engage in the research process The reason keing
that a business on the stock market canna reved such sensitive information
regarding techndogicd and market strategies. My personal disappantment did nd
undermine my ethicd guidelines established for the interview and | respeded their
choice This case is, therefore not presented as a full case, since much of the story
remains to be told, bu it is presented as a short case and, as auch, provides
interesting information.
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3.2.2 Level of analysis

The level of analysis refers to what is regarded as an analytical unit. Assuming the
innovation activity is a process in which several actors and resources are involved,
the analytical unit has to be aggregated. Four possible levels of analysis are
identified: the innovation itself where a number of individuals are engaged
(referred to as product/process level), an organizational sub-unit (departments), the
organization (company) and the industry.

One level of analysis may be sufficient to provide an answer to a proposed
guestion. It is also possible to use different levels of analysis, thereby enhancing the
understanding of a problem. Here, an institutional analysis of the industry (Chapter
4) provides a contextual understanding for case studies on a company and
product/process level (Chapter 5). The interest isin this study is on factors that that
enables businesses to generate and develop viable new products on a regular, not
occasional, basis.

An innovation project

Studying the process at the level of innovation tends to focus on the outcome. It
makes it possible to study certain characteristics of a project in detail such as:
complexity, “radicalness’, relative advantage, the need of resources and use within
the organization.

A subunit activity

On a subunit level the process is commonly in focus. Studying the R&D processin
organizational subunits include communication, decision making within a
department (Farris, 1988), tenure of R&D groups and the diversity of R&D teams
(Gordon et al, 1991). This level of analysis may also include studies of interaction
between different subunits (departments and functions within a business). Typically
these studies tend to identify critical factors within the company that either hinder
or facilitate the innovation process.

An organizational process

The organizational level of analysis offers two approaches, firstly with focus on the
outcome and secondly with focus on the process. Studies of the outcome largely
describe structural, behavioral and contextual characteristics, which differentiate
innovative companies from non-innovative (Markides, 1998). Studies where the
process is of interest mainly describe events, sequences and factors that are critical
for the innovation process (King, 1992). The organization as a unit of analysis
offers a management perspective for studying how the company adapts to changes,
allocates resources and strives for overall effectiveness.
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An industrial development

Studying innovetion at an aggregated industry level provides an understanding for
the institutional setting. This includes, for example, legal aspeds and general
financial aspeds of innowation, produwction and trade. The focus may be on the
indwstry in a @ntext or within the industry itself. Studies of the industry in a
context identify differences in innowvation patterns between dfferent industries
(Clark & Guy, 1998 VonHippel, 1983.

Studies of an indwstry usualy seek explanations for relative differences in
innowation performance between companies. Other studies of the industrial context
include an understanding o broad cultural and resource endowvments provided by
society,

distribution o resources, and structure of the industry. Reseach by Ruttan and
Hayami (1984 suggests that innovation can be seen as arefledion d the anourt of
suppat an organizaion can draw from the larger community.

3.3 A continuous analysis

Fads are theoreticdly laden (Alveson & Skoldberg, 1994. What is e and
communicated has to be understood and that cdls for a perspedive. This is
reveded in atheoreticd understanding and the use of a subjed-related vocabulary
(McCloskey, 1986. As a reseacher | have an understanding d the phenomena |
take interest in, grior to carrying ou interviews (Van Maanen, 1988, 41 During
the interviews my themes are dhosen with a theoreticd bias, allowing for some
empiricd material to be interpreted - and aher to remain further untold. It is thus
more than my prior experiences and undrstanding that delimits the first analysis of
the socially constructed empiricd material (Kohler-Riessnan, 1993.

Combining dfferent methods of anaysis is ometimes referred to as
methodologicd trianguation (Janesick, 1994. In the projed, a combination o
methods are used in a number of analyticd steps (Figure 1.2). In thisthesis the cae
studies are presented as a base in a mntinuows analysis process It is reveded as
three aalyticd steps, bu there ae no fixed boundries sparating the ealy
analysis, later anaysis, or the fina analysis. The first, within-case analysis,
addresses the product that has been developed and haw this development occurs.
These developments are presented as narrative stories, “cases’ in Chapter 5. A
send step is a mmparative mntent analysis of the caes, which is reveded in
Chapter 6. And lastly, in Chapter 7, a conclusion d the analysis, of the caes and a
context, that may provide an understanding o the institutional fadors for the
development of radicdly new food poducts.
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3.3.1 Narrative cases

A caseisapieceof a aeded redity. When communicaed in interviews, this redity
is commonly shared as a story, a narrative. It provides a time, a socia and a
contextual dimension for a phenomenon (Mishler, 1986. Keeping these structures
in a cae provides a ontextual understanding of the phenomenon for a reader
(Kohler-Reisgman, 1993.

Predsely becaise caes are ‘meaning making structures’, narratives must be
preserved, nd fradured. The primary narratives appea in interviews when the
interviewee shares an experience with the interviewer. A second level of narrative
is creded when these narratives are analyzed and combined to creae anarrative
case. Narrators thus creae structure in a disordered experience For the present
study, it does not mean that the interviewee describes the innovation pocessin a
logicd sequence — the sentences in the narrative caes provide this logic for the
reader (Czarniawska, 1999,8.

In sharing an experience, the interviewee toaoses to reved some things and ahers
remain urtold. Depending onthe listener, the rhetoric and the content of the story
may even vary. My interview guide has, no doul, guded the intervieweein a
spedfic diredion and stimulated the use of a cetain vocébulary (Barry& Elmes,
1997. In the figure below (3.1) Kohler Riesgnan (1993 shows how an experience
is“reduced” in the narrative process(the lower trapezoid).

Telling

Attending

Primary experience

Figure 3.1 Levels of representation in the reseach process (Kohler-Riesaman,
1993, 10.

In this model the primary experience attending in the figure (3.1), refers to
individually percaved sensations, such as olfadory sensations, visual inpu and

44



auditory impresgons. Examples would be the scent of newly baked bread, and the
sound d the oven doa closing. The next level in the model, telling, requires a
picture of how these impressons fit together. In the narrated story some
impressons, the smell, for example, is difficult to convey. In the process of
transcribing, more nuances are lost, such as fada expressons and articulation. In
the analytical step the information is even further delimited with regard to what
seansto provide insightsto areseach question, and what does nat. In the last level
of this model, areader meds with what remains of the primary experience. Kohler-
Riesgman (1993 does not provide adistinct interpretation d what the trapezoid
with the base upwards resembles.

My interpretation d the figure is that the lower trapezoid signifies only some
aspeds of a story can be told — and furthermore told again, in a second rarrative, so
as to be understood by a reaer. In terms of this thesis, many hunded pages of
interview -transcripts, brochures and articles are narrated to afairly short part of my
dissertation. | interpret the upper trapezoid as representing the perception d the
narrative perceived by the reader. The broad base represents the total understanding
for the reader (preconceived ideas!® and the perception o the adual narrative).

Kohler-Riesgman (1993 does not addressthe problem of translation that a person
with English as his or her secondlanguage will face Every trandationimplies risks
of loosing contextual understanding and linguistic nuances. This problem could be
ill ustrated as yet ancther level in the trapezids in Figure 3.1 (perhaps atop d the
trapezoids from both sides, creding two triangesin Kohler-Riessman’'sfigure).

The interplay in the narrative between the interviewee the aithor and the reader
suggest that the interpretation d the text is both puraistic and dyramic. It is
refleding the intervieweés intent, the narrator’s perception and intent, and the
realer’s constructed meaning.

3.2.2 Compar ative content analysis

Comparative ntent analysis refers to cross case analysis. This is where
similarities and dfferences between cases are shown and dscused. These
comparisons are often ill ustrated in matrices with explanatory reflexive thoughs to
explain the comparison. Quotations from the interviews are dso used to ill ustrate
the comparative analysis.

Depending on the strategy for cross case anaysis, different comparisons are
performed. As painted ou by Ragin (1992 adistinction can be made between case-
oriented and \variable-oriented comparative studies. The latter focus on
predetermined variables of particular interest. In this thesis, howvever, a aoss
comparison is carried ou as a cae-oriented replication comparison (Yin, 1984.

16 Forforstadse
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This refers to building a conceptual framework around one case, the ProViva case,
and successive cases are examined to see whether the new patterns match the one
found at first or not.

In principle, this approach can be compared to generating a ' grounded theory'
(Strauss & Corbin, 1990) where a framework is built up inductively and refined by
multiple comparisons (Huberman & Miles, 1994). The inductive process does not
mean looking at empirical data alone. It refers to the interplay between the
understanding of one case, with atheoretical preconception of the phenomena, and
refining the understanding in repeated comparisons with other cases.

3.4 Ensuringrigor

There are humerous ways to ensure rigor in qualitative research, where some of
these methods are more appropriate and usable than others (Denzin & Lincon,
1994). Traditionally, the terms validity and reliability are used in discussions about
ensuring rigor. In qualitative research these terms are refined using, for example,
the terms criteria of adequacy and appropriateness of data, careful documentation,
and different forms of validation.

3.4.1 Criteria of adequacy and appropriateness of data

To attain adequacy, a number of persons are interviewed for each case. Each person
tells their story, where parts of one interview confirm parts of another interview.
Printed material and internal documents also provide information. This provides
concurring and confirming data, and with sufficient number of interviewsit ensures
saturation. Seeking cases that are as different from each other as possible gives a
rich empirical picture. Additional interviews with people representing, for example,
legal authorities may also be a part of confirming data.

3.4.2 Careful documentation and validation

Careful documentationin' thick descriptions (Stake, 1994, 242) and explanations of
the many research steps taken are two ways of aiming for research transparency.
Organizing the data material and dating the documents are important factorsin a
careful documentation. These notebooks of transcripts and articles of empirical
material are preserved for researchers to use in future studies.

A research log-book helped me keep track of versions of cases, of who to ask about

what and the questions that each analytical step gave riseto. | have not been ableto
follow up on all the questions that emerged as the research process progressed.
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Some of the questions are addressed in this dissertation. Others reman as
allurements for future research.

Validation in different audiences is a prerequisite for research rigor. The first
validating step is taken during the actual interview, in a conscious approach to the
interview technique (Kvale, 1997). This means continuously validating the
interpretations of what has been said. During the interview it is also possible to ask
about interpretations of what has been told in previous interviews, thus allowing for
help in rating as well as verifying data.

Validation is also given in reader responses to drafts, presentations and conclusions.
Presenting the studies for different audiences has proven helpful in creating
credible interpretations based on empirical data and theory.

3.4.3 Method in retrospect

Working with narrative cases has been rewarding and challenging. | realize that my
linguistic sensitivity puts limits to the art of working with narratives. My role has,
for the most part, been that of an author that excludes her self in the presentation of
a singular external perspective. That may imply a false sense of objectivity and an
unbiased view of my role. On the contrary, | see subjectivity in choices of what
should be included and how it should be worded. In these subjective choices | rely
on validation and the use of good judgment from my interviewees and critical
readers.

Using interviews to build cases provides an understanding for the innovation
process in these four case studies. These cases are stories that provides some
answers to a few “what?’ and “how?’ questions. A continuous validation pr ocess
provides high internal validity and reliability (Yin, 1984, 40-45). But, how about
the external validity; are these findings possible to generalize? Reflexive reasoning
and empirical insight might allow the reader to find other appropriate areas for
generalization.

47



4 A review of functional foods

Phyto-foods (Hanman, 1993, therapeutic foods (Ruderus, 19929, kinaseishokuhin
(Japanese for "foods for spedfied hedth use” PA Consulting, 1990, designer
foods (Caragay, 1999, neutraceuticals (Foundation for Innovation in Medicine,
1989, "funkismat", goodfor-you-foods and "added value foods’l’ — the
designations for functional foods are numerous.

This chapter offers ome darificaion d the oncept functional foods, a short
historicd badkgroundand a brief market analysis.

4.1 Food, medicine or what?

The term functional foods leals the though to a food with a spedfic function a
effed. The product may vary in shape a well asin spedfic function bu the desired
outcome is a scientificdly proven medicd effed. It may be apreventive dfed,
which delays or atogether impedes the onset or further development of a disease,
or even a airing effed. It is espedally with this last effed that the distinctions
between food and medicine get blurred, in the communicaed functions of this
product (Figure 4.1).

Functional

Foods- M edicine-
part of a food - cure
healthy prevent ness
life style illnesses

Figure. 4.1Differences between foods, functional foods and medicines (Mark-
Herbert, 1993, 3.

Foods provide energy, nurition, aganolepticl® enjoyment and in many cases a
mode of socia interadion (Briggs & Calloway, 1984. Functional foods do all of
the éowve and also have apreventive dfed. If functional foods are seen as food
prodwcts, they are dso expeded to appea foodlike (Ruderus, 1992 and have a
plessant taste. If functional foods, on the other hand, are seen as proadive
medicines, they may assume medicine-like shape and taste.

17 *Added value foods is a dired trandation o ” mervardesmat” which in turn is a
trandation d functional foodsin atext on nowel Swedish words (Moberg, 2000.
18 Organaleptic refersto taste and smell.
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Consumer perceptions of functional foods thus am to be one way to establi sh the
caegories of foods, functional foods and medicines. Other distingushing gounds
for division are, for example, the dfeds of these foods (Mark-Herbert, 1993,in
Appendix 3 & 6), whether these products are developed by reture vs. developed in
an indwstrial development process(Chapter 1), or how these products are marketed.

4.1.1 Strategies for marketing functional foods

Depending onthe marketing strategy for functional foods, the condtions for sales
and dstribution will vary. If afunctional food product is ©ld asan OTC (Over The
Courter), for example, the distribution channel (in Sweden) would be apharmagy.
The marketing strategy would include information to medicd professonals. If, on
the other hand, a product is ld as a normal food a a hedth food the expeded
distribution channel would be the retail market where consumers would find the
product in afoodstore, or posshbly a hedth foodstore.

Strategic functional foods categories

H ealth M edical Prescription
- L oTC
nutrition nutrition drugs

Distribution channels - -
edical professional (pharmacies)

<
Consumer/ Retail (fob

OTC,Over The Counter, refersto agroup of products which are sold as adrug
but without a prescription in a pharmaceutical areaof a food store, a health
store or in apharmacy. Examples are Q10 and head ache medicines.

M edical Nutrition includes products such as tube feeding nutrition and dietary
supplements.

H ealth Nutrition is seen in products like sports drinks, cholesterol lowering
margarines and high-fiber cereals.

Traditional
food

Figure 4.2 Marketing strategies for functional foods. Depending onthe strategic
pasiti on the businesschoaoses to take, the marketing, sales and
distribution channels will vary (Mark-Herbert & Nystrom, 200A, 42).

49



The marketing strategy will thus grealy affed the price of the product!® and the
sales volume. Figure 4.2 also ill ustrates that functional food is an arena where the
food and the pharmacaiticd industry may have mutual interests. This is further
discussed in Chapter six.

It is mainly in the sales argument for the product that companies reved their
marketing strategy. History shows that the very same product can be sold as both a
pharmacadtica and afood poduct. An exampleis Wasa Fiber (ahard bread) which
was ld as a food poduct in the 1970, with hedth arguments. The Medicd
Products Agency2© did na accept these aguments - nat because they did na hold
scientificdly, bu because hedth arguments could na be made for food prodicts. In
Sweden the medica product legislation hes precealence?! over the legidation that
concens food poducts. Registering the product as a medicd product, however,
alowed for appropriate hedth-related arguments to be proclaimed in marketing the
product.

4.1.2 Legal definitions
Marketing functional foods in Sweden in the 21st century is gill an areaof debate.
It is guided by the Nationa Code of Pradice??, which allows for eight well
established relationships between det and hedth to be made (Table 4.1) in
marketing food poducts.

Table 4.1 Eight establi shed relationships between diet and hedth (Asp, 1999

Health problem Well-established relationship with...

Obesity Energy content

Cholesterol level Fat

Blood pesare Salt

Arteriosclerosis Omega-3-fatty adds
Congtipation Dietary fiber

Osteoparosis Calcium

Caries Easily fermentable cabohydates
Iron deficiency Iron

The generic daims have to be presented in two steps, where step oreisinformation
regarding the diet-hedth connedion, which is related to step two, information on

19 The sales tax will also vary depending onif the product is marketed as a medica product,
hedth or hygiene product (25% tax) or afood roduct (12% tax) in Sweden.

20 |_gkemedel sverket

21 When ore law takes preceadence over a second law, this is referred to as a superceding
law. (Lékemedelslagen har tolkningsforetrade).

22 The National Code of Pradice is an agreement between the food industry and legal
authoriti es. It provides guidanceto marketing hedth related foodk.

5C



the composition of the product. An example would be "Dietary fibre can help
prevent constipation. Product X contains high amounts of dietary fibre." (internet,
functionalfoods.nu, 2001).

A legal framework is being developed within the EU, where a European Food
Authority is proposed to have a number of functions. One function is to harmonize
the future food legislation "from farm to table" within the community

(internet, functionalfoods.nu/file/dyn/0000m/619i/dyn, 2001).

4.2 Functional foods ~ wheredid it all start?

The question regarding the need for functional foods is often raised in debates. To
understand this development, a brief historic review of influencing factors in the
development of functional foods is presented below.

4.2.1 Cultural food habits

One might argue that people have always been interested in health and to a certain
extent that is true. This is expressed as habits on an individual level as well asin
cultural rituals.

Ancient cultures developed skills in, for example, the use of herbs to promote
health. Living conditions and climate also promoted the development of processing
skills to maintain food freshness and enhance nutrient availability. This is, for
example, seen in cultured milk products and hard bread in Scandinavia (Swahn,
2000). In other parts of the world the use of garlic, olive oil, spices and numerous
vegetables and fruits are other examples of cultural habits that promote health.

The discovery of vitamins can be seen as a precursor for the concept of functional
foods. A well-known example is the proactive treatment of scurvy?3 by simply
having, for example, citrus fruits on aregular basis as a part of ameal.

Nowadays, food related poor health is, in the rich parts of the world, mostly not
associated with lack of nutrients. Rather the contrary, the problem is that of
overeating (Peyron, 2001)24 and having an unbalanced food intake. These problems
cause individual suffering and costs for society. It should be pointed out that much
attention is given to infectious diseases, such as BSE and Samonella infections.

23 Theterm scurvy refersto acondition which is caused by lack of C-vitamin.

24 |n the article "An industrial perspective on obesity and poor health. Obesity is one of the
biggest threats to health in society" (2001) Bitti Peyron discusses the effects of obesity. The
increased risk of developing diseases like diabetes, high blood pressure, metabolic diseases
and cardiovascular diseasesis pointed out.
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The major cause of disease and ealy deah, however, is asciated with poa food
habits, which may result in hypertension, dabetes, cancer and coronary heat
disease. Despite agrea ded of knowledge gained onthe impads of diet on hedth
and spedfic diseases, relatively little is known abou how to influence dietary
choices (Shepherd, 1989. It is asuumed that posdble explanations of dietary
behavior are related to an optimistic hedth hias (sicknessdoes nat strike me) and a
problem with comprehending complex hedth isaies as well as fadors that affed
human behavior in general (for example, physiologicd neels, social and cultural
fadors).

4.2.2 A societal investment2s

It was the threa of escdating medicd care msts that stimulated a societal
investment in functional foods in Japan. Demographicd studies in the ealy 198G
reveded an increasing nunber of aging people. This group d ‘old people’ was
getting larger and their expedations ontheir standard o livingwereincreasing.In a
societal perspedive that implied increased costs for care in general, and medicd
caein particular.

One way to lesen the wsts for medicd care was to dffer old people hedth-related
products that allow for ‘self-care’ as long as passble. A major reseach fund was
set up by the Japanese government in 1984, @arallel to the development of a legal
structure that would all ow for these products to be sold with hedth arguments.

Japanese industrial interests were stimulated in part by the fundand in part by the
sharehadders interest in longterm pay badk. The longterm pay bad interests
fadlitate longterm R&D investments that are seen as a prerequisite for the
development of functional foodks.

4.2.3 A growing interest for functional foods among food companies

One way to show the growinginterest for functional foods in the foodindustry isto
look at avail able functional food products on the market. In 1993some 16 roducts
were mentioned in a survey study abou functional foods (Mark-Herbert &
Nystrom, 1993 B, in Appendix 5). A quick review of available products today
shows well over forty products with web sites (Appendix 3). A closer investigation
in a food store will show vastly more products than those listed in the gpendix
(with aweb site).

A growinginterest in functional foodsin the 199G is also refleded in an increasing
number of articles about these products. When | started my article clledionin the
ealy 199G | was thrilled to find an article that remotely touched on functional

25 Mark-Herbert, 1993(a literature review).
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foods. Ten yeas later | find myself with many naebooks full of articles, urable to
keep upwith the progress

A database seach?6 on functional food* showed that the number of pubications
abou functional foods has increased significantly in the last decale (Table 4.2,and
4.3).

Table 4.2 Data base seach for puli cations abou functional food*

Data base 0 1990 1991-2000
Libris 4 41
Affarsdata (Tidningsdatabas) 0 18
BTJ Artikelsdk 0 128
WebSP| RS** 1990 7 2000 240

*  The seach was caried ou on functional food* (singuar and dural).
**  Duringthisyea alone.

The data-base WeébSHRS is large axd a (non truncaed) seach for the yeas
between 1990and 2000shows an increese in articles with time (Table 4.3). At a
first glance, the number of displays for 2000 may seen low. Why the sudden
deaease? The lower number, compared to the previous yea, may be dtributed to
the fad that there may be asignificant delay in coding articlesin the data-base.

Table 4.3 A database seach on“functional foods*” 27 in WebSARS

350
300
250
200
150
100
50
0 a

Number of displays

O & O & N H Lo A& O O O

O’ O O O’ O P O O P DO

NN N NS IS R RN S N
Year

Source: The search was carried out by librarian Christina Brundin,
Dept. of Economics, SLU, Uppsala, Sweden (March 6, 2001).

26 A data base seach on functional food/ s was carried out in Libris, Afférsdata, BTJ
Artikelsok and WebSHRS by Christina Brundn, librarian at the Department of Econamics
at SLU, Uppsala, Sweden (March 1, 2001).

27 The table shows the number of displays of Functional food's (singuar and dural) in the
cgptionin articlesin the database WebSHRS.
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These database seaches $iow an increasing number of articles abou functional
foods in papers and journas. In redity, the number is much larger than these
seachesindicate. Thisis explained bythe fad that only thase with functional foods
in the headline provided a display in the seach. Nevertheless this sach shows a
growinginterest in functional foods. Looking in more detail the lists of pulications
show that an increase in articles in scientific and professona journals precade an
increase in common papers and poplar journals. This may indicae that the
development processis driven as much by"tecindogy push" as by "market pull”.

In attending food conferences, | aso find a growing awareness of the aea of
functional foods. All food companies are not pursuing this avenue but they all kegp
tradk of consumer nedals - and hedth related products are catainly in vogle. Some
would argue that hedth values are perpetual, as a growing awareness cthers argue
that it is a trend. It is clea, however, that food companies are dtentive to
consumers’ needs.

A growing interest in functional foods is partly stimulated in Sweden by financial
suppat from governmental and indwstrial research funds (Ingvarsson, 2000. Most
of thisreseach is, aswe will seein the cases, caried ou at established unversities,
for instance in Lund, Géteborg and Uppsala, in coll aboration with food companies.
This financial suppat in Sweden is rather moderate cwmpared to the investments
made in, e.g., Japan and Finland 28 Investments in Finland and Sweden are, for the
most part, motivated by forecasted indwstrial advantages. In Japan, on the other
hand, the Hedth Ministry took the initiative and it appeas as if the hedth effed
among citi zens was the primary driving force.

The number of functional food aganizaions is also steaily increasing (Appendix
4). The national center in Sweden is locaed in Goteborg (Swedish Centre of
Excdlence and Innowation in Functional Foods, www.functionalfoods.nu). It is
seen as an arena for the development where business interests med reseach
interests and societal neals. This center provides information, advice and lobbying
for further development of functional foods. One of the aeas where this center fill s
an important role is in providing information abou functional foods to the pubic
and to representatives for food companies.

28|n Finland alongterm reseach projed in the aeaof functional foods (300 milli on FM) is
put forward by TEKES (the euivalence of NUTEK in Sweden) for joint projeds at
universities in coll aboration with food businesses sich as Faze AB, Valio OY and Raisio
QY (Ingvarson, 200Q 20).
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4.2.4 \Well-informed consumers

With the growing accessto information through \arious avenues in I T, consumers
shoparoundto satisfy their needs. Thisis, for instance, seen in medicd care where
doctors face patients well acquainted with their diagnaosis and willi ng to discussa
treament plan (Kollberg, 200Q. Consumers have become increasingly concerned
abou the risks assciated with food (Weinstein, 1987. These concerns involve
worries with resped to the product itself (geneticdly modified arganisms and
pathogens such as BSE, E-coli, Listeria or Salmonella) and the diseases that are
promoted by a cetain det. It is commonly known that cardiovascular disease,
cance and dabetes are major causes of deah, andthey arein part attributable to an
unhedthy det. Well-informed consumers are thus seking alternatives. Hedth-
related products therefore ngtitute a pro-adive dternative to sickness and
treament.

In resporse to these feas the pulic resporses to functional foods vary. Depending
on food habits, life style and percaved risks, individuals are, to a varying degree
willi ng to change food tabits and pay a premium price for a more hedthy product
(Figure 4.3).

Consumers with the highest motivation to try new
hedth related foods are thase with symptoms of a
disease, the “sufferers’.

Those who are awvare of a risk, for example
hereditary cardiovascular disease, aso show a
high willi ngnessto change food habitsto deaease
risk.

Prevention

The segment labeled as “prevention” refers to
people who are hedth conscious, usually with an

Massmar ket interest in how food and physicd reaedion may
affed their hedth.

Mass market refers to the average cnsumer with
littl e or nointerest in functional foodk.
Figure 4.3 Market segments with dfferent needs for functional foods (Mark-
Herbert & Nystrom, 2000, 3.

Asauming that the functional product isafood poduct (not a cgsule or apill) it is
clea that taste to a large extent determines the success of a product launch in
Sweden (Nystréom & Edvardson, 1980 Rune, 200J). Future functional foods thus
have to be tasty and appeding in addition to having scientificaly proven hedth-
effeds.
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It is aso an open question hov consumers understand, relate to and kelieve in
hedth messages for functional food poducts. Studies of consumers' understanding
of hedth information show that scientific hedth arguments are not comprehendible
for a vast magjority of consumers (Laser-Reutersward & Svederberg, 1999
Svederberg, 1997 Market investigations $ow that products ld with a ‘Soft”
argument are greded with acceptance among the vast magjority of consumers
(personal communicaion, Wennstrom, 1999. An example of such arguments is
used in marketing the products ProViva, “for a better stomach” —

"your stomadh will thank you', and Oat Milk, “for a better heat”.

4.3 A market analysis

4.3.1 Functional food marketsin 2001

The functional food market is hard to quantify. Thisisin part explained by the faa
that functional foods are diverse, which is problematic in defining this group d
foods. Asauming that the definition d functional foods is restricted to foods and
drinks, which are sold with a spedfic hedth clam on padkages and in
advertisements, the total market in Europe (1999 was approximately $1.79 illi on
(Hilliam & Young, 200).

Looking at international development, it is clea that different functional food
segments are developed depending on regional food peferences as well as
emerging regiona developments of techndogies (Table 4.4).

Table 4.4 Functional foodsales and trends by country/region

Country/ Salesin 1999 [ Comment on the market
region ($ billi on)

Europe 1.79 A highly developed market in dairy products, dominated
by probiotic products.

USA 1.80 A market in development, espedaly for bresfast
ceredsandfortified drinks.

Japan 2.13 A large and rapidly expanding market, espedaly in

probiotic and fortified drinks and spreads.
Source Hilliam & Young (2000

Functional food markets have developed in dff erent diredions, with Europe seéng
the aeaof ‘gut hedth products (Hilliam & Young, 2009, in particular probiotic
drinks, as an important area(Table 4.5). The US market is charaderized by much
wider interest in anti-cancer products and the use of botanicd raw materials. While
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the Japanese market also has a strong focus on gut health products, the range of

products makes it unlike any other market.

Table 4.5 Functional foods by sector and country, 1999 (Hilliam & Y oung, 2000)

Food UK France USA
segment | vajue (EM) 9% share | Vaue (FM) % share | Vaue($M) % share
Probiatic 120 39 1190 60 115 7
yogurt
Prebiotic 20 7 182 9
drinks
Spreads 104 34 205* 11 22 1
Cereals 60 19 400** 20 1500 83
Soft 3 1 166 9
drinks

307 100 1977 100 1803 100

*  Probiotic ‘fromage frais

** Dietic biscuits
% share refersto the share of total functional foods sold in each country respective
I Notethe difference in currency in M (million) for each country (next to value)

Cultural food habits are reflected in the food segments where functional foods are
found in different countries (Table 4.5). The following countries are demarcated as
important European markets for the functional food markets: the Netherlands,
Spain and the Scandinavian countries (Table 4.6).

Table 4.6 Important markets in Europe for functional foods

FOOD SEGMENT | KEY MARKETS

Dairy products France, the Netherlands, Spain, Scandinavia, Germany,
UK

Spreads UK, Finland, the Netherlands, France

Bakery and cereal Spain

Drinks France, Germany, Scandinavia, Spain

Confectionary Scandinavia

Source: Hilliam & Y oung, (2000)
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The functional foodinduwstry is aimost as fragmented and dfficult to define & the
markets. Whil e some sedors, such as the functional drinks sdor, is charaderized
by locd brands, other sedors, like the yogut sedor, is dominated by major
multi national companies like Nestlé, Unil ever and Danore.

4.3.2 Future markets

The future functional foods markets are forecasted to continue expanding in most
courtries and regions of the world where there is an established processed food
market (Heasman & Mélletin, 1998. An optimistic prediction for the US market is
provided by Dr. Rao at Con Agra, a large food poducing company in the US. He
estimated the American market for functional foods to a value of approximately
$10-20 killi on?? in 1998,with a forecast for growth of abou 15 percent per yea
(Taylor, 1998. Even more optimistic predictions for the US, predicting a market
value of abou USD 40 hlli on, and a growth paential of 17-20 percent annually
were presented the very same yea (BioGaia, 1998, 9. In this market analysis the
value of the world market for functional foods that contain microorganisms aloneis
estimated to USD 3 hillion. Market analysis and any kind d prediction dffer in
outcome depending on what is regarded as functional foods and howv the
ingtitutional condtionsin dfferent parts of the world will develop.

A closer look at the development in the Swedish functional food market shows that
most food businesses with an interest in the functional food areawelcome alegal
framework for marketing functional foods (Alsén-EkI6f, 200). The dlowed
product-spedfic hedth arguments in marketing functional foods in Sweden apply
to food products, na food additives. In the US marketing food additives is less
legally restricted than marketing food poduwcts. Consequently, in marketing
functional foods, the choice of launching a product as a food @ food additive
depends on the legal marketing restrictions as well as how these prodicts are
perceved by consumers.

Many predictions are made aou future food hebits. Some appea more utopian
than ahers. Yet, this is market investigation that provides information abou
consumers desired developments of food products. What consumersredly purchase
and real remains to be seen. It is worth keeping in mind that food changes are
slow. Most individuals are only willi ng to change their food rabits in minor ways
(Feurst, 199) unlessthey experience ahedth related trauma, such as adisease.

29 This forecast is based ona broad definition o functional foods, which include dietary
supdements.
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5 Empirical findings

Three narrative caes abou the development of functional food poducts are
presented below (Proviva, Magiform and IgY-egg). The produicts, as they appea on
the market in 2001,are shown onthe acompanying booknark. In these narratives
the ampiricd material is chrondogicaly presented. This material involves the
development of products, a number of processes and businesses. The focus of these
cases is on the innovation process as auch. This means that the processis described
in phases, from the viewpoint of different adors and various perspedives.

In addition to these three caes a brief presentation d the development of a fourth
functional food poduwct is provided (dairy products with Lactobacillus reuteri).
This presentation is not a full case, bu it provides an interesting presentation,
which demonstrates some mntrasts to the three caes.

5.1 ProViva

This case has its origins in the need for a treament of patients after abdaminal
surgery. The medicd treament requires a product to help the body recover the
functions of the digestive trad (gut). In order to develop this product a processfor
geneticdly identifying baderia is developed. The development of a product
theredter soon follows. The product concept is expanded and the market for this
product changes, from a medicd market to a vastly larger food market. As the
product and pocesses are developed, a business takes sape. New markets are
discovered and the businessmore groundfor further developments.

The following sedions introduce the prodict, the major process and the business
before giving room for the case.

A product

ProViva, means the living (Lat.). It is a fruit drink, which is produced by the dairy
Skanemejerier, and sold in paper beverage catons. The drink (juice) contains oats
and hedth promoting ladic baderia (Lactobacillus plantarum 299v). The four
different varieties of exotic drinks are: rosehip, Hueberry, bladk current and
strawberry.

A process

A techndogy for geneticdly identifying baderia made it passble to dfferentiate
these baderia from other ladic baderia. That techndogy serves as a base for the
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patent, and for the scientific clinical studies of effects at a later stage in the
innovation process.

A business

The grounds for Probi AB were formed in asmall research project in 1986. A group
of scientists and an entrepreneur challenged a problem. Partnerships to finance the
project, as well as to provide technology input, changed severa times. Probi AB
was founded in 1990 and in 2001 it had two subsidiaries, Probi Food AB and Probi
Feed AB.

5.1.1 Theidea for a new medical product

The ProViva project started as a purely medical project, in which a need for a
medical product was identified at the hospital in Lund. Prof. Jeppsson noticed that
after what should be regarded as a successful extensive abdominal surgery (kidney,
liver etc.) the patient was in poor condition. Unexplainable complications even
resulted in total organ collapse (death). Part of the explanation appeared to be the
fact that the patient was treated with antibiotics prior to the operation to counteract
any possible secondary post operational infections. The antibiotics put the
pathogens, as well as the normal and desired, microbiological intestinal flora, out of
action. After the operation pathogens microorganisms re-colonize the
gastrointestinal tract faster than the indigenous flora. Thus, the stomach needs help.

The digestive tract harbors a microbial flora3?, which helps the body to break down
and absorb nutrients. The turnover time is approximately 3-5 days. If the digestive
tract lacks bulk (food for it to digest) during a time when the patient is given
intravenous fluids and antibiotics, a leakage may be aresult, during which bacteria
diffuse through out the abdominal cavity, which may cause organ collapse.

A first attempt at preventing this post-operation condition led to the devel opment of
a tube, through which nutrients could be given. Although the tube was functioning
satisfyingly, it was clear that the nutrient fluids were not. Professor Larsson, an
expert in food technology at Lund University, was asked what would constitute a
suitable nutrient solution. This question arose during the 1980s when lots of
positive effects from oats were shown. For this purpose the oats would have to be
finely ground and in a solution, since it could neither be chewed nor chemically or
mechanically digested in the stomach. Grinding oats, adding water and fermenting
them would give a suitable nutrient solution.

The next issue was to find the bacteria for fermenting the oats. The primary
objective for the bacteria was to digest the oats, leaving nutrients in an appropriate
form to be absorbed in the intestine. A secondary objective for the bacteria became

30 A healthy person has about 1 kg of microorganisms in her gut (800 g for a woman and
1000 g for aman).
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apparent in a later stage of the project, when it was thought that the bacteria
themselves were essential for the digestive tract. If these bacteria colonized the
intestinal mucus, this would provide protection against pathogens (undesired
microorganisms). Most of the commonly known lactic bacteria (Lactobacillus
bifidus, bulgaricus and acidophilus) are suitable for products based on milk, but not
necessarily for a grain-based product.

Early on in the research project it was thought that the research should be runin a
traditional way. That would include listing the desired characteristics this bacteria
should have, and screening for the bacteria with the best match with these criteriasl.
Very soon the leading researcher, Professor Nils Malin (in microbiology), realized
that a more productive approach would start with the question: "where can we find
healthy bacteria?' The research procedures were changed. A large number of
biopsies (200) were taken from people with healthy digestive tracts.

From these biopsies about 20 different strains of lactic bacteria were isolated,
identified and cultivated. A second biopsy was later taken from persons after they
had been given fermented oats, treated with these 20 strains of lactic bacteria.
Again, strains were isolated and identified from the biopsies. A few of these strains
appeared superior to others with regards to survival (among them L. Plantarum 299
V). The mechanisms that may contribute to bacterial survival and other desired
health related characteristics are still being investigated. Some of the identified
characteristics and abilities of L. plantarum 299v are the following:

* the ability to use oats as a substrate,

* the capability to adhere to the intestinal mucusin the digestive tract,

* the capacity to survive in general in a product (through production, shelf life until
consumed, and in the product’ s route through the stomach, with alow pH, to the
digestive tract),

* and the capacity of decreasing levels of blood cholesterol and fibrinogen.

The health benefits from eating ProViva lie in its prophylactic effects in the
digestive tract, for example by supporting the immune defense. ProViva is also
known to have a curing effect in, for example, some cases of Colon Irritable and
during certain critical abdominal post-operative conditions.

The research project in which the probiotic idea grew was within the frame of
several doctoral theses at the University of Lund. The university provided an
environment in which knowledge from different areas could be combined. The
research mainly concerned developing processes, a method for genetically

31 The desired characteristics of the bacteria include surviving a low pH in the presence of
gdlic acid, having the ability to colonize the intestine, survive treatment in production and a
time in storage, inhibit pathogens, and last but not least, provide a good tasting product for
oral consumption in alater, post-operational, phase.
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identifying bacteria, and a method to technically handle the cultures of lactic
bacteria. It was these technologies that later led to the possibility of filing for
patents on the manufacturing process, and eventually on the bacteria in the product
(L. plantarum 299, L. plantarum 299v and L. rhamnosus 271).

Depending on the country, patents will have different emphasis that reflects each
country’s legislation regarding proprietary rights. The patented process of
genetically determining the strain of bacteria are for the most part similar in Europe
and in the US. The bacteria, use of bacteria and the product (ProViva), on the other
hand, are patented in different ways depending on patent traditions in different
countries.

A research project in a university setting is constantly exposed to the critical eye of
other experts, and therefore it is continuously the subject of improvements and new
solutions. So far, the research had been aimed at finding a solution to the problem,
the need for a nutrient solution for the feeding tube, but a new idea was sprouting -
that of a probiotic food product (ProViva).

5.1.2 Partnerships and devel opment

A collaborative partner may fill a number of needs, for example that of providing
financia support, of finding future customers or representing a source of expertise.
In the case of ProViva there has been several collaborative partners along the way.
As the project proceeded the needs changed. And as the partners were altered, the
aim of the research project was dightly altered aswell.

1986 A small group of scientists at the University of Lund (Professor Jeppsson,
Professor Larsson, and Professor Molin, with their respective doctora
students) worked on solving a medical problem. Kabi Invent (a
pharmaceutical firm) was partly supporting the project.

1987 Kabi Invent regarded the project as a future medical nutritional solution for
probes. At this stage Cerealia, a major actor in the Swedish milling industry,
was also part of the project, since the base for the product was oats.

When Kabi Invent was sold to Pharmacia, another pharmaceutical firm, the
project was closed. Pharmacia assisted in finding a new partner.

1989-1993 The new partner was found in a large Dutch pharmaceutical company,
Nutritcia. The financial support was solid but Nutritcia® s belief in the project
was insufficient. The contract, aiming to develop a medical product, was
soon terminated. At that point, however, the research group felt that they
were pretty far ahead with the development of a good product.
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1990 Probi AB was founcded, located in the science park in close proximity to the
University of Lund.

19901991 During the ealy nineties the first contad was taken with Arla, a major
ador in the Swedish dairy-industry. The need for a product such as ProViva
was rejeded becaise Acidophilus (a yogut functional food goduct) had
recently been developed. Sknemejerier, a large dairy company in the south
of Sweden, onthe other hand, proved to be interested. Contads with the food
industry during that time did na conflict in interest with regards to Nutritcia,
becaise their interest and contrad concerned orly medicd processes and a
medicd product.

1994 In February 1994 ProViva was launched, developed as a joint projed,
produced and marketed by Skanemejerier in Sweden. ProViva was lanuched
in the south of Sweden (Skéane), and the market was gradually expanded to
cover all of Sweden (in sales and dstribution agreements between major
dairies in Sweden). The ProViva market was also expanded to include the
UK.

1998 Probi AB finds ancther partner in development in SA Glass AB, a family-
owned ice gean dairy. A new ice ageam, “god hdsa” (Good hedth) is
developed, launched and sold in three varieties: tropicd, lemon/lime and
blad currant.

1998 Probi Feed AB (subsidiary of Probi AB) launched a probiotic horse product,
ProEquo. It was developed in collaboration with the Veterinary haospital in
Helsingbag.

2000 The ProViva mncept was further developed by Skanemejerier and Probi AB.
In August 2000a new sports drink “ProViva Active”, a recg product with
L. Plantarum 299 v, minerals, vitamins, carbohydates and poteins, was
launched.

As of 2001 there is gill no medicd product on the market. It could realily be
developed, havever, when cdled for by the market. Plans are made for marketing
pills (tablets or capsules) containing L. Plantarum 299 as a natural remedy
product.

A product - ProViva

The business Probi AB was founded in 1990.1t was the result of the dforts of a
group d reseachers over several yeas, which had led to the development of a
product at the prototype stage. In 1991the product (prototype and concept) was
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presented to Kenneth Anderson, resporsible for R&D at Skanemejerier. He
showed a positive resporse and interest in cooperation for future developments.
The product was considered a novel idea urlike any ather kind o known food o
beverage onthe market (see a omparisonin Appendix 3).

An agreanent was readhed as a forma contrad between Probi AB and
Skanemejerier, in which Skanemejerier became part owner of Probi Food AB
(subsidiary of Probi AB). The financia suppat was not large, but sufficient to
maintain reseach and development continued. Skanemegjerier was nat just a
financia partner, but also a strong partner in the later stages of development of a
food poduct and a possble future produce of the product. As a producer
Skanemejerier had a number of advantages, that of grea tadt knowledge, market
channels and marketing experience a well established sales organization,
distribution ret (cod transports and storage fadliti es) and last, but not least, alarge
production cgpadty. ProVivawas launched in February 1994.

ProViva proved to have good poperties, the main property being hedth effeds for
the consumer. Furthermore, ProViva proved to be suitable for production and stable
in transport and storage, before reading the final destination, the digestive trad of
the consumer. This gability and product uniformity, allows for a rather long shelf
life. A positive consumer resporse to the product is illustrated in Table 5.1 as a
growth in sales. In January 1998abou 200 000liters a week were sold in Sweden,
and the sales were still i ncreasing.

Table 5.1 Sales of ProViva 19942000in Sweden

ProViva Classic Sales Sweden (tons/year 1994-2000)

9000
8000 —

7000 —+

6000 —+
5000 —+
4000
3000 —+
2000 —+
0 t t t t t t

1994 1995 1996 1997 1998 1999 2000

Source Personal communicaion, Lénne (2007).
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ProViva was also gaining rew markets outside Sweden, mainly through license
agreements with dairies in ead respedive ourtry. In 1998ProViva coud be found
in the following courtries: Sweden, Poland, Finland, lcdand, Germany
(PrimaVita), Belgium, Denmark and the UK.

A business - Probi AB

Probi AB is a reseach-based business owning severa patents and production
rights. Prior to 1998 Probi AB was owned by seven scientific reseachers, the
director (Kg Vareman) and the dairy Skanemejerier. In 1988Probi AB went pulbic
on the Swedish stock market. The marketing was carried ou in the subsidiaries,
Probi Food AB and Probi Feed AB. Within Europe, Probi AB and Skanemejerier
coordinate marketing, export and license ayreements. Probi AB handes licenses
while Skanemejerier is resporsible for production, marketing and sales in Sweden
andin the UK.

Probi AB relies heavily onthe knowledge and skill s of eadh personwhois a part of
the organizaion. It is through this expertise in closely related areas and eadh
individual’s contad network with ather experts that Probi AB can be described in
terms of unique knowledge and skills. Conredions with experts in dfferent
medicd fields and in dfferent courtries are made. In order to gain legitimacy,
clinicd tests are caried ou in many dfferent courtries. A locd scientific expert
addresses consumer questions. These experts are preferably found in medicd
spedalties, which ded with the digestive trad. They are foundin Sweden, Spain,
Italy, Germany, the USandin Korea

Experts within and ouside Probi AB have oontributed in the R&D process which
has resulted in ProViva. The parallel development of the businessin which this has
taken place has been managed mainly by the diredor, Kg Vareman. It is his
phil osophy,which clealy marks the way for the devel opment:

“| neve take on a rew projed withou the knomedge of anaher market
agent who shows enthusiasm and willi ngnessto spend some money on the
projed” (personal communication,Vareman, 1998.

“My philosophy is that the researchers shoud make money on what
they aeate and do.l want them to fed included in the whole business..
That way the corporate alture is one where researchers want to, and
will, try new ideas’ (personal communication,Vareman, 199§.

The diredor’s role can be described as that of being a transator between two
cultures, the scientific reseach and afinancial market. The reseachers ladk in most
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cases a product prototype, a given market, businessconnedions, abudget, afinance
plan and a financia language. These ae the aea where Vareman's knowledge,

experience, skill s, and contad network were aucial. Hisrole dso includes the tasks
of analyzing the market, developing the businessand its grategies, finding suitable
partners and, above dl, marketing Probi AB and its products.

A collabaration patner in kanemgjerier

Skanemejerier is by Swedish standards a rather large moperatively owned dairy
company (medium size by European standards). The owners are the farmers in
Skane, in the south of Sweden. The company is divided into three main business
areas. fresh prodwce, cheese and raw materials & indwstry. Each dredor of a
businessarea and d ead manageria areareports directly to the Chief Exeautive
Officer.

The supervisor resporsible for R&D, Kenneth Anderson, gudes the different
R& D adivities within what he views himself as “chaos with afew steady routines".
The in-howse R&D adivities carried ou within Skanemejerier are mainly that of
development (in addition to production and marketing). This is percaved as their
relative strength. The reseach, onthe other hand, is condwted mainly by small
university-boundresearch groups and businesses, which are in close contad with
Andersonand Hs production personrel.

Information abou eat R&D-projed is kept in a so-cdled R& D-notebook. In this
file the progressof ead projed is monitored, and ideas for new projeds are saved.
The ideas for a new projed may originate from a Skanemejerier employee an
R& D-partner or from anyore dse outside the company. Each projed is regularly
reviewed by the Development Committee and judged after certain criteria If an
ideafor a projed at some stage does not passthe screening process it does not
mean that it is forgotten for all future. It will remain in the idea database, to be
reviewed at alater paint.

The Development Committee @nsists of the CEO, the respedive diredor of eah
businessarea and the R& D supervisor Anderson. Each o the ideas are reviewed
by Andersoon. If an ideais perceived as interesting, it is carefully reviewed and
sorted in to the most appropriate business area In an ided projed the person in
charge of the business areais involved from the start. This is desirable for many
reasons, ore of them being that it is easier to make major changes ealy in aprojed.
Furthermore, it allows for the R&D-processto be caried ou in part as parale
adivities, rather than as squential adivities. These other adivities include market
testing, regatiations with business partners regarding sales and dstribution, and,
when required, development of new padkaging techniques. It also enhances the
acceptance of changes in techndogy, products and within the company as sich. In
the mntinued R& D process medings are held where Anderson, the diredor of the
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businessareg the reseach group @ business and spedalized production personrel
from Skanemejerier med regularly to discussthe progressof the projed.

The R&D-adivities within Skénemejerier can be seen as ‘& D*, where the
relatively small r symbdlizes the contad with research carried out at universities or
in reseach-firms, such as Probi AB. The large D symbadli zes the vast knowledge,
skills and techndogy within Skanemejerier, related to handing raw materials,
production, padkaging, marketing, dstribution and sales.

5.1.3 Strategies and visions - continued R& D and new markets

At Probi AB the strategies are based onthe nation that a goodidea and credive
minds to solve problems may cary far, bu not al the way for the succes<ul
commerciaizaion d aprojed. Within Probi AB there is an awarenessof the need
to be farsighted in the R& D process Such foresight requires resources. Some of the
resources and condtions for the development to take place ae: cepital, strong
business partners, contads and patents (legal rights to the unigque techndogy). In
the ealy stages of development, the processwas funded through binesspartners.
At a later stage, when the product (patents) and business proves trustworthy, there
were other ways to find capital, througha stock market introduction (1998. More
cgpital would allow for Probi AB to grow in areas that have been given low priority
thusfar (afuture Probi Med AB).

Asasmall R&D-focused firm, Probi AB strivesfor finding partners who appredate
their relative strengths (techndogies). Skanemejerier has proven to be the ided
partner in this resped, and also in many aher ways. It is therefore not a
coincidence that Probi AB chose Skanemejerier as partner in other development
projeds after the positive experiencesin the ProViva projed. The businesspartners,
Probi AB and Skanemejerier, use eat ather as ources of expertise. These ontadas
(with spedal skills and knowvledge in different areas) in addition to contads with
persons within certain medicd fields throughou the world make up a network of
experts, which can reaily be wnsulted. The eperts are mainly found in
gastroenterology (in Sweden, Poland, Spain and the US), immundogy (in Sweden
and the US), surgery, microbiology, pediatrics (in Sweden, Poland and the US),
cadiology (in Poland) and general medicine.

Probi AB owns two kinds of patents: patents related to the process of making the
product and petents on the baderia culture themselves. The adion d covering the
processand product with patents was dore in many small partial steps. Patents are
costly, and may be regarded as an immaterial asst. The a%ts provide asense of
seaurity and stability in the ownership o techndogy. It also means reveding an
areaof techndogy that may be regarded as an Achill es hed. Thus the main fea for
Probi AB isthat financially strongcompetitors will consume its sarceresources by
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making legal patent claims, in which costly lawyers are hired to settle the
disagreement.

Market studies of the product show that the potential for ProViva is great. The
consumption of ProViva 1997 was approximately 1 liter per inhabitant in Sweden/
year (Sweden has about 8,6 million inhabitants). The corresponding number of
potential customers in Europe is approximately 400 million inhabitants. In addition
to the promising European market, the US and other countries are viewed as
interesting markets as well.

Probi AB has chosen to cooperate with reputable and “strong” partners. Through
this choice several advantages are gained, for example: covering market channels,
production facilities, tacit knowledge regarding food habits, and established and
well known brand names.

Skanemejerier
Before reasoning in terms of a technology and a market strategy, a clarification
between research and development may be needed (Table 5.2).

Table 5.2 Differences in conditions for process and product development as opposed
to process and product innovation (personal communication, Andersson, 1998)

Comparison of/ Process- and product Process- and product innovation
dimension development (R&D)
Cost and time Known Unknown
Accessto Possible, relevant and Segmented, scattered, incomplete and
information complete unreliable
Possible Known, few, “right Many possible aternatives, few
alternatives alternative” easily found known, hard to find “aright one”
Experts Previous experienceindicates | Many people regard themselves as
expert knowledge experts, but few are
Control Standards may be used, quick | No standards. It takes along time
and easy evaluation of results |  before one knows how the project
will develop and what the outcome
will be.
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Skanemejerier regard their strengths to be in the development of products, as well
as in marketing, poduwction, sales and dstribution. The strategy for the R&D
department is that of using the organization's own strengths and keing an attradive
partner for organizations which have their strength in research. Thisisclealy stated
in the business srategy:

“Our customers should regard us as a partner with a sensitive ear and
an innovative capacity. Through cooperation with other actors, we want
to achieve increased competitiveness.” (trandated from Skanemejerier,
Annual Report, 1997, 2

Building a reseach organization within Skanemejerier does not appea as a
strategicdly fruitful alternative. The organizaion would be hard to manage.
Instead, keeping in close @ntad with dfferent reseach teans at severa
universities gives an ideaof what is new in reseach in the aea The joint projeds,
such as ProViva, are kept independent, but yet in close contad with Skanemejerier.
Thisisastrategic objediveinitself.

“As ar ather small business, in an international perspective, there are a
few different strategic ways to go. We have not chosen rationalizations of
different kinds, but rather putting our resources into R&D, in building
nets of contacts, strategic alliances and a general awareness of R&D" .
(personal communicaion, Anderson, 1998

Cooperation is regarded as espedally important in certain strategic aess, such as
baceria, enzymes and pdar lipids3? (Figure 5.1).

“We build networks. We don' t have all the technobgy or skills within the
organization; strong partners carry a long way‘( personal
communicéion, Anderson, 199§.

32 Polar lipids are fatty adds with ability to mix in water-based solutions (polar solutions).
69



Skanemejerier
development of products,
production, sales
& distribution

Figure 5.1 Skanemejeriers R&D organizaion, a schematic figure. Their R&D is
conducted as a number of joint projeds between Skanemejerier and research
groups (R) locaed at nea-by uriversities.

In the processof developing rew products, Skanemejerier' s role is mainly seen as
paying attention to new ideas. Some of these ideas come from reseachers
condwcting besic research. This is where most ideas for radicdly new products are
developed, as an ealy part of the innowation process Once apilot process or
prototype is developed, much of Skanemejerier' s techndogy comes to use in the
continued development. In what may be regarded as refined development of the
products (further improvements of an existing product or new varieties), the taste of
the product becomesthe aiticd isaue.

As a part of a network, Skanemejerier strives for strategic dli ances within as well
as outside Sweden. Presently, many o the dliances are with companies of
comparable sizeto that of Skanemejerier (Hansa Milk in Germany, Kléver Melk in
Denmark, Milka in Finland, Santis in Switzerland and Leima in Spain). Products
are for the most part produced bythe locd dairy, asalicense ggreanent.

Legal contrads regarding sales and dstribution with ather dairies within Sweden
may also be considered as parts of the network in which Skanemejerier is a part.
Major Swedish dairies, e.g., Arla, NNP, Norrmejerier and Milko have agreements
with ore another to sell and dstribute products, which are produced by the other
dairies. These greaments are cnstructed as many dfferent contrads, for eat
product and geographicd areg and they nead to be re-negatiated intermittently.

Successin terms of prosperous new products that are not based on the traditional

raw material, milk, has provoked thoughs regarding the future business for
Skanemejerier.
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“Being a pat of creating something rew stimulates new ways of
thinking throughou the entire organization” (personal communication,
Anderson, 1998.

A goodexampleis ProVivawhich is based on ats, water and baderia with a fruit
addition. Thisiswell ill ustrated in a quate from the 1997annual report:

“Our businesshas devdoped - from being a dary on asmall marke, to
being afood producing compary in Europe”
(trandlated from Skanemejerier' s Annual Report, 1997, p 2

The development of ProVivais an example of the changes, which are taking dace
leading the way, in incremental steps, towards awareness of a new strategy. The
previous goal of maximizing the price of milk to the farmer is history. Such aims
and thougtts belongto a time when Skanemejerier was a dairy ona geographicdly
small er market.

A contemporary gaal isto produce alded value in production d mainly milk-based
food products. Functional foods are apart of that strategy and they constitute ébout
10% of Skanemejerier's annual turnover in 20002001 (Olson, 200). As a well-
established company with many well-known brands, Skanemejerier is very aware
of the value of their image. Serious condLct in research is therefore aprerequisite
for alongterm engagement in the aeaof functional foods.

5.14 A market in the US throughConAgra Inc.

The following paragraphs are based oninterviews with Stirling and Rao (persondl
communicaion, 1998, who are supervisors in the development of a new business
CAG Functional Foods in Con Agra Inc. The am with this outlook is to gve an
idea of how ProViva may fit into ConAgra functional food strategies. ConAgra
enters the innowetion processin a phase when new market alli ances are sough in
licensing agreaments by Prohi to cover the American market.

CAG Functional Foods

ConAgra was founced in 1919when four flourmills consolidated and formed a
corporation in Grand Island, Nebraska Consolidated Mills (NCM). In 1922 the
headquarters moved to Omaha, NE andin 1971NCM changed its name to ConAgra
Inc. The name ConAgra was derived from the Latin roots “with” and “land’
signifying the partnership with the land.

ConAgrais one of the largest food companies in the US, with annuel sales of abou
$ 24 bllion (1998, Annuel Report). It is a diversified food company, which
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operates across the food chain, from basic agricultural inputs to production and
sales of branded consumer products. ConAgra consists of roughly 180 independent
operating companies, each having their own business areas and brands. Some of the
well known brands are: Hunt's, Healthy Choice, Wesson, Orville Redenbacker’s,
Singleton, Van Camp’s, Peter Pan, Knott’s Berry Farm, La Choy, Butterball, Inland
Valley, Santa Fe Style and Country Pride.

The mission of ConAgra is simple: to increase stockholders' wealth. This is
achieved through growth of long-term earnings where the sales of branded food
products account for well over half of these earnings (ConAgra Inc., 1998, Annual
Report).

CAG Functional Foods is an independent business unit under ConAgra Trading and
Processing Companies. It was started in 1996 by Stirling and Rao, to develop and
market proprietary supplements and future functional foods to health conscious
consumers. The main interest isin grain-based functional foods. Stirling entered the
company with a good background in sales of OTC products (Over The Counter,
pharmaceutical products that are sold without a prescription) as well as other health
related products for consumers at large. Dr. Rao was at that time well established at
ConAgra, leading the R& D for the Trading and Processing Companies.

Functional foods are seen as a possibility to promote health through diet rather than
to cure a disease aready developed. The area of probioticsis of particular interest;
these are in the form of food supplements that contain health promoting bacteria for
the digestive tract. The newly introduced brand is Culturelle. It is a capsule, which
contains granulated bacteria. Thus far, one kind of bacteria is marketed
Lactobacillus GG. Marketing rights have been established for the US and the UK
markets with the Finnish company, Valio. After further testing in the US a second
variety of Culturelle, containing Lactobacillus 299 V is expected to be launched as
well.

The marketing of functional food in the US market is regulated by the FDA (Food
and Drug Administration). The claims in any kind of consumer information are
carefully screened (ads, labels, the internet, spots on the radio). In general, no food
products can be said to cure or prevent a disease.

A business strategy

CAG Functiona Food' sway of answering to legal demands as well as to consumer
needs and to company objectives is by working according to the a specific strategy
and operating model shown, Figure 5.2.
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Building a brand

Proprietary Clinical
ingredient/ products studies

Figure 5.2 CAG Functiona Foods, a business strategy (personal communication,
Stirling, 1998).

These three cornerstones may provide a sustainable competitive advantage, which
will result in continued growth with sales and profits to meet the financial
objectives. The proprietary ingredient or product gives exclusive rights to sales for
a certain time. Through the use of branded products consumer recognition is
gained, along with consumption traditions. Testing the product provides a basis for
experts in the health field to evaluate the product in a scientific way. The three
factors are interdependent and closely connected to the business model, which is
essentially how CAG Functional Foods is implementing its strategy. In other
words, thisis how it operates.

A business model

For the American market, which is the main target for these products, the business
model for probiotics is based onbuilding awareness (Figure 5.3). A primary step,
which is not part of the figure, of acquiring the proprietary rights to the product or
ingredient. In the case of Culturelle, this was done through a contract with the
Finnish dairy company, Valio, and the Swedish company, Probi AB. These rights
are formalized in continuous contracts for certain phases and time periods.

In the case of functional foods, marketing relies heavily on each phase taken prior
to the one in focus in the innovation process. This is illustrated in Figure 5.3. An
example of this is how the advertising phase is dependent on previous phases,
public relations and clinical studies. In the public relations phase medical facts
from the clinical studies are communicated in news on TV and radio. This process
is essentially building awareness in different consumer groups.

Clinical studies are associated with rather large investments. Once the phase of
clinical studies is started it would be of great consequence if the proprietary rights
were jeopardized. Therefore, prior to such investments, contracts to guarantee
proprietary rights are drawn up.
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Figure 5.3 The US Business Model of CAG Functional Foods for selling probiotics
- building awareness (analysis of interview with Stirling, 1998).

Clinical studies are usually carried out at reputable American universities and
hospitals. Some of the studies may have taken place outside of the US, but would
still carry weight if they were published in internationally recognized peer-
reviewed journals (a thorough state-of-the-art summary can be found in
Vanderhoof & Young, 1998). The studies, must to show effects on humans, using
the actual product or ingredient, as opposed to effects on experimental animals. In
the case of Culturelle, an entire supplemental issue of Nutrition Today was devoted
to such studies, conducted both within and outside the US (Nutrition Today, 1996).
Clinical studies of the same type as those conducted for Lactobacillus rhamnosus
GG, are conducted at present for Lactobacillus plantarum 299v, with hopes of
making a second variety of Culturelle.

Public relations include a number of programs in which different segments of the
market are targeted. Channels for these programs include, for example, TV, radio,
magazines, newspapers, brochures and samples in direct mail, toll-free telephone
numbers, web sites, conventions and newsletters. Much of the PR activities are
related to consumer’sinterest in these new health-related products. National as well
asloca TV channels may interview a doctor who has conducted the research in the
clinical studies to share experiences from these studies - millions of viewers are
reached.
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“The ‘free press is o f enormous value, na only because it does not
bring a dred cost, bu more so because product information from
‘non pad media’ isfar morereliablein the eys of the mnsumers”.
(personal communication, Stirling, 1998)

Consumer research conducted parallel to PR programs, , which gives a picture of
how the previous information is perceived, and to what kind of food product the
consumers could see the supplement added (yogurt, juice etc.). Different concepts
are tested in terms of "newness’, probability of future consumption and beliefs in
the health effects from the product.

The segment, which is labeled “sufferers’ (chronic intestine diseases), is most
inclined to try a new product to relieve symptoms from the onset of a disease. This
is often done through advice from a doctor or a pharmacist. Consequently, one of
the first target groups for CAG Functional Foods is the medically skilled
professionals. They are reached at conferences, seminars, in meetings and personal
letters. They are made aware of the results from published articles on clinical
studies. Samples are provided for their own testing as well. The medically skilled
professionals are also key persons to success in the following programs.

For the "at risk" segment the program looks similar to that of the sufferers, except
that this group is approximately twice as large as the sufferers segment (estimated
to 50 and 100 million people, respectively). The “d risk” segment includes persons
who take antibiotics for some reason, or live a stressful life. They are generally also
aware of the risks of illness, and they often seek ways to minimize the risks, ideally
without changing their lifestyle at all. Health related news and talk shows on TV
are one way of finding information. Culturelle information, for example, reached
about 60 million viewers in one month during the fall of 1998 (personal message,
Stirling, 1998). In magazines, such as "Prevention- Americas# 1 choicefor Healthy
Living" doctors and journalists tell of new products as well as other ways of
maintaining good health. In this magazine one could also find coupons (“save one
dollar”) for buying Culturelle (October, 1998, p 42).

Positive personal experience from any of the above consumer segments also helps
spread the news to the "prevent" segment and the broader market. The prevent
segment includes people who take vitamins, minerals and herbs - people who are
aware of health in general. This brings us one step further in the model (Figure 5.3),
to advertising. Through advertisement in magazines and papers, and spots on radio,
a broad range of consumers are reached. Efforts are made to target health
magazines and papers to raise the general awareness of the product and its benefits.

At this time (1998) the product was sold in a pharmacy, not in a general food store.
The product, a capsule, will remain as such until awareness has reached a certain
level. Once this level of awareness among consumers is achieved the product may
take on a new shape. A medical product thus become an ingredient in a food
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product. A capsule and a dietary supplement is the entry point of this product,
around which a brand name is built up. As a dietary supplement, a research-
supported claim can be made in product information. Once awareness is built up
about the effects of the ingredient, the following step is to make it available in a
food form, for example a yogurt, a juice or in ice cream. Consumers then know to
look for that specific ingredient in the food product, to get the health benefits.

Advertisements and marketing

What may and may not be said about a product, in any kind of product information
(label, spot on TV, radio, on the wide world web or on a package), is strictly
regulated and screened by the FDA (Food and Drug Administration). As a part of a
large food business, ConAgra Inc., CAG Functional Foods has to act in a
responsible way (Taylor, 1998). This is yet another explanation for the importance
of conducting reliable clinical studies. To their assistance, CAG Functional Foods
gets scientific expertise through the R&D department, led by Dr. Rao, legad
expertise though ConAgra Inc., and PR and marketing services through marketing
consulting firms.

CAG Functional Foods relies on market pull for information about these new and
health associated products. One way of providing this information to consumersis
through video releases to TV stations. A video typically include clips about product
information, as well as clips from interviews with doctors, pharmacists and other
medical experts, who have knowledge of the effects of the product.

A product - Culturelle

The product is a dietary supplement, a capsule, which is sold in packages of 30
capsules per package (at a price of $15/ package in 1998). Inside each capsuleisa
white, granulated substance, so far Lactobacillus casei rhamnosum GG (for history
on the discovery, see Sherwood & Gorbach, 1996).

Lactobacillus GG (LGG), is the short name for this bacteria, after the two
discoverers Drs. S. Gorbach and B. Goldin, who isolated the strain at Tufts
University, Boston in 1985 (Salminen, 1996). A patent was issued in 1987 and
shortly thereafter Valio, a Finnish dairy business, acquired the rights to
commercialize the bacteria. In 1996 CAG Functional Foods licensed the marketing
rights for the US and the UK from Valio. Time was gained through a number of
successful clinical studies, conducted in the US as well as in Europe prior to the
licensing. These results published in scientific journals enabled CAG Functional
Foods to readily start building awareness, and a strong brand name. This occurred
in 1997/98.
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In 1999 further studies of L. Plantarum 299V were planned to provide similar kinds
of evidence, to provide a basis for a second variety of Culturelle. Plans were made
for developing a functional food product, for example afruit drink or ayogurt. This
future food product has to be marketed without a health argument. That explains
the need for CAG to build an awareness of the product / ingredient aslong asit is
sold as a dietary supplement.

American markets for functional foods

All humans need foods. Practically anybody can consume functional foods, but it
takes awareness to see the need. From a business standpoint the consumer market
can be divided into segments, as shown in Figure 5.3; the sufferers, the at risk
group, people who are acting in a preventive way and the mass market. Health
awareness decreases with each of these groups, but it is not a static division. As
awareness grows in one group, it continues to the next, like ripples on the water.

Another way of reaching the consumers, in a more indirect way, is through Health
Maintenance Organizations (HMOs). The HMOs interest is to keep down the cost
of medical care. This does not imply denying people their rights, which are a part of
their heath plan, but rather, if possible, avoiding complications to medical
treatments. An example may be side effects of taking antibiotics, such as diarrhea
or vagina infections. If a product has proven effects that counteract side effects of
medical treatment (a product like Culturelle, for instance) it may become a part of a
subsidized recommendation in a health plan.

One might question whether people need functional foods or not. ConAgra does not
make it their role to decide if thereis a need for consumers at large, only to provide
information and safe healthy products for those who request it.

“It is just an evolution... We are not trying to change what people eat.
Consumers are the ones changing the course. We want to go to ingredients
that can do some wonderful things to your body in really small quantities
(inaway) that doesn' t changetaste or texture”. (Rao, in Taylor, 1998, 2)

Primary groups of consumers with needs for functional foods are seen as groups of
people who in different ways abuse their bodies (stress, alcohol, medicines), people
with an expected onset of certain diseases (diabetes, for example) or people who
live in environments where they are subjected to avast flora of pathogens.
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5.1.5 An epilogue (Probi AB in 2001)

Looking badk at the development since 19992000 the present CEO, Monica
Wallter33, reveds that Probi AB has clarified its techndogicd and marketing
strategies. Starting with a major market investigation for probiotics, a strategic
analysis was conducted (2000). In this analysis information abou key markets was
gathered and strategic areas for future research were identified. Future strategies for
reseach are dmed for developments in the following four areas: gastrointestinal
disorders, pasitive dfeds on theimmune system, physiologicd stressand reavery,
and risk fadors for cardiovascular disease. Althoughead o these aeas are vast
and the aeas of applicaion many (foodstuff, sports and hedth beverages, medicd
products and fead products), the new strategies have focused Probi’s businessidea
(Annual report, Probi AB, 2000Q.

The new marketing strategies refer to finding strategic partners in development as
well asin production and sales. Strong fartners are identified as international adors
on the food market, pharmacaiticd market or feed market. In some instances
national or even locd food podwers with large market shares prove to be
interesting partners as well. Skanemejerier with annual sales of 10 M liter of
ProVival yea34 is the Swedish strategic partner in production as well as in sales
(Probi AB, haf yea report 2001). In meding rew and pdential licensees and
partners in development, the presentation d Probi AB becomes esentia. Clea
strategies, goodresultsin reseach and goal experiencesin coll aboration in the past
are dl important parts of a good bsinessimage. In terms of changes, the contrad
with Skanemejerier was re-negatiated. Skanemejerier is now resporsible for the
sales in Engand and onthe Nordic markets. Probi, on the other hand, manages
collaboration agreenents in the rest of the world. The mllaboration with Con Agra
was terminated.

Experiences and contads from previous collaboration becomes a part of Probi’s
network. The new CEO brough in awide net of experiences and contads from the
pharmacautica induwstry. With new contads, focused techndogica strategies and
identified partners, the new CEO lays the foundition for continued successul
developments.

33 The goilogle is based onatelephore interview. More information about MonicaWalter's
view on functional foodis provided in “Hennes levebréd & folk som inte hinner &taréatt” by
Anderson (20079).

34 The sales of ProViva ae 10 M liter/yea in Sweden, which is an 11% increase compared
to the half yea annual report in 2000
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5.2 Magiform

This case mncerns the development of a new line of cered-based products using a
new techndogy. The development has been staged by a new business BioDoc AB,
and its growing retwork. Here is a brief presentation d the product, the mgjor
processand the business

A product

"Magiform" (trandlates as' stomadh in shape' ) is the name of aline of cerdabsed
products (mugli, biscuit, pasta, bread and craders). These prodicts are primarily
sold to consumers with a dronic inflammatory gut problems (for example Mb
Crohnand IBS39).

A process

The development of the production processes has involved a lot of know-how in
ceed processng. Developing ways to asaure apremium quality of the raw material
has also been an important part in the development process Prior to product
development, basic reseach has been caried ou in the aeaof gut immundogy.
Basic reseach, for example in identifying Protein AF, was a condtion for filing a
patent and thus for the innovation process

A business

The company, BioDoc AB, is a virtual organizaion with ony three people on a
regular payroll. The network that these threepersons maintain, havever, is vast and
well developed for their neads.

5.2.1 Background

The innowation processin this caseis basicadly grounded in research concerning the
function of the gut immune system and in the development of pig feed in the 198G
(in Sweden). This new speda-processed ceaed fead was needed when the
antibiotic treament of piglets was prohibited in 1986.Reseach showed that the
piglet's immune system was activated by a spedal-processed cered-based fedl.
More piglets, espeadally piglets of youngsows, thus survived withou antibiotics.

The reseach and development of the new feed was a joint adivity where Dr.
Goranson at Sveriges Svincenter (The Swedish Pig Center) and two medicd
reseachers, Ass Profesors Lange and Lonrroth (at the Gothenburg University /
Salgrenska hospital), cooperated. The reseach, in which the function o the gut was
studied, resulted in finding protein AF. This protein was isolated and structurally
described.

351BS, Inflanmatory Bowel Syndrome, isa dronic gut infedion.
79



A patent was filed in 1989and ganted in 1991for Sweden and aher perceved
major markets (over 30 courtries, including the EC, Japan, the US and Japan). This
patent is based onthe dfed of the feed, in ather words the devated concentration
of protein AF in the gut, which indicates that the immune system is adivated.

It is commonly known that the pig and the human gu system are quite similar in
their functions. With this in mind the head of Sveriges Svincenter, Lars Sjdstrand,
pursued a new avenue for atechndogicd achievement - that of a human food for
people with chronic gut problems. The base for a new business BioDoc AB, was
founded in 1993 albeit al the challenges were not yet defined.

5.2.2 Developing an idea - from pig feed to high-tech human food

The development of a produwct, a pig feal, and at a later stage a human food
product, is based on yeas of reseach in immundogy. Lange and Loénrroth study
the immunizaion processin rats during the 198Gs. They foundindications that the
immunizaion pocess takes placein the pituitary body?, which is shown by an
elevated concentration d Protein AF.

Anima studies, at Sveriges Svincenter in collaboration with Lantmannen
Foderutvedling AB, showed that spedal processed cered based feal for pigs was
asciated with adivation d the immune system. Thiswas indicated by an elevated
production d Protein AF.

In summary, the idea for a food poduct was derived from experiences in
developing afeed for piglets. Radicdly new techndogies, such as the isolation and
structural definition d the protein, made it possble to identify the protein and thus
to study the dfeds of immune system adivation.

5.2.3 Realizing a strategy

In retrosped it may look rational to develop a functional food poduct, given the
vast knowledge in the aea and a patent. It took an entrepreneur, Sjostrand,
however, to make redity of the businessidea

“ At first it was an exciting idea. It inspired me and my intuition told methat thisis
an opportunity. It was something new and unknown... A challenge.... One hasto be
a bit of an entrepreneur to see the possible, not the impossible! If | meet an obstacle
| try to see beyond it. It is all about apprehension - about perceiving possibilities
and not problems” . (personal communication, Sjostrand, 1999

36 The pituitary body (hypdys) is a small hormone-producing argan in the midde of the
brain.
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Sjostrand and the reseachers dedded to form ajoint venture business BioDoc AB
in 1993.It isasubsidiary of alarge farmer' scooperative, SLR, partly owned bythe
following farmer’s cooperatives: AB Ceredia (25%), Skanska Lantmannen (15 %),
Odal Lantméannen (5%) and Lantmannen Invest AB (55%).

The perceved advantage of ajoint venture is mainly the accesto financia strength
and expertisein certain aress.

“The ownership structure does not really affect us a whole lot. The main thing is
that the owners are financially strong. Developing functional foods is costly. |
would say that the development of a product ranges somewhere around 10-15
million SEK. BioDoc acts independently but we have experts in production, sales
and distribution close at hand”. (personal communicdion, Sjostrand, 1999

The organizdionis gnall. It isavirtual organization where afew people eat have
accessto a large network (ill ustrated in Figure 5.4). The entrepreneur in this case
has carefully hired persons with capabiliti es, experiences and contads that are of
use for organizing the development and marketing d functional foods. The
management style is en as that of credive management:

“l see myself as a strategic person - and a creative person. If | want to do
something new, to manage a new business in a new area, | can' t manage the
operation in a' business as usual’ way. New businesses require new ways of doing
things- new management styles!”. (personal communicaion, Sjostrand, 1999

Production
responsibilities
Lindholm

D evelop
concepts
Sjostrand

M arket
responsibilities
Erhardt

Figure 5.4 BioDoc AB, a virtual organization. It consists of three persons, eadh
with an extensive network (personal communication, §éstrand, 1999.

Sjostrand: “In this figure, my job is to develop concepts for functional foods. The
business idea is to develop functional foods. It does not mean we have to
develop and produce the products within the business. On the contrary, we
have strategic partnerships to purchase most functions, production, sales
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and even R&D. That way we don' t have to have a large organization to
conduct business.”

“.. Well, I think my most important role is to be enthusiastic towards
people I meet, within BioDoc as well as in my contacts outside BioDoc. |

" sell the idea’ and if | do it well changes happen more easily... It is
incredibly exciting!” (personal communication, 1999)

Lindholm:*Much of my job is to solve problems. | make sure the development of
new products, production, sales and logistics works out well. My
experience in the food business comes in handy in many ways. | have a lot
of contacts that | need to help me solve problems.”

“..In my previous job, | could use standard ways to solve problems. The
problems were distinct and repetitive. This job is different. Everything is
new and we have to find new ways of doing things. Of course, when | can
| use standard ways of doing things, | do, but for the most part | make use
of my network in finding new routines.” (personal communication, 1999)

Erhardt: “I think | was hired thanks to my experiences in the pharmaceutical
industry. When | came here | recall thinking that this job is so flexible.
Nobody told me what to do. Decisions were made quick and easy, in a
spontaneous conver sation between the three of us.”

“... we all have our own networks, but we also cover for each other when
one of us is out of the office. We actively try to share our contacts with
each other so nobody isirreplaceable’. (personal communication, 2000)

Strategic partnerships in R&D, production, sales and distribution are all part of
BioDoc' s network. Most of the partners are contacts from previous experiences. In
qualifying for continued business, however, business partners are regularly
evaluated:

“When | came to BioDoc, a marketing firm was used that | did not care for.
The person did not at all seem interested, creative or organized. So, |
changed to a consultant | have worked with in my previous job. | simply
extended the network a bit ... It is important that we trust our partnersin
work since we are depending on their work for our own survival.”
(personal communication, Erhardt, 2000)

82



5.2.4Devdoping rew products

The "Magiform" products are dl cered-based products that can be apart of a
hedthy det for most consumers. The development of these functional foods
includes developing rew techndogies and rew markets. Three products were
developed (misdli, pasta and bread) for testsin clinicd studies.

The first product that was developed was the miisli, where the major chall enge was
to conced the dter-taste that the spedal processng d the ceed produced. The
resulting mix was  appeding that it has not been modified since the time of
development.

Pasta was developed as the seaond poduct. The minimum batch is 20 tons, so a
failure would have been a gigantic failure. The vast technicad know-how provided
grounds for successul development of a new pasta product.

The previous siccessul development of new products was a comfort when it came
to developing a bread. Once the bread was accetable, it was dedded that the
padkaging was nat. It was a time-consuming and effort-filled process Still, the
bread dd na turn ou well. The taste was altered and the bread moulded. Finally,
Hattings (in Denmark, owned by Ceredia) was able to produce the bread. It was
sold (asfrozen bread) by a hedth chain, Notana AB.

Positive results in clinicd studies of the magiform products dimulated further
development of other products; biscuits and crackes.

“l think our partners’ knowhow in prodiction saves us a lot of time and
money. They kiow the raw material and the technical asped of
production.” (personal communication, Lindhdm 1999

5.2.5Markets for new products

In marketing Magiform products BioDoc concentrated on consumers that were
interested in hedth (Figure 5.5). The primary targeted segment is consumers with
chronic gut problems. They are willi ng to try and pay for a new prodict, instead of
using medicines.

The next market segment is hedth-conscious consumers. They are dso willi ng to
consume products to promote their hedth. Compared to consumers with chronic
gut problems these amnsumers are somewhat lesswilli ng to pay premium prices.

People & large ae naot interested in consuming an expensive product unlessit is
tasty and provides a perceived added value.
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Market segmet Segment size Willingnessto pay

Peoplewith gut High
problems
Peoplewho are
interested in health
Peopleat large
P g Low

Figure 5.5 Marketing strategy, ill ustrating dfferent consumer segments’ expeded
willingress to pay for added value in Magiform products (personal
communicaion, §jostrand, 1999.

Marketing the Magiform products as medica products is passble due to scientific
reseach and publicaions that suppat the hedth effeds. The marketing adivities
have included, for example, participating in medicd conferences and
communicaing a scientific hedth message to medicd experts. These experts in
turn test the product in their clinicd work and share their experiences with
colleaggues. Patients (the dronic gut problems sgment in the Figure 5.5 also
provide an important marketing channel as they nat only share their experiences
with friends, but also provide feed-badk onthe product for BioDoc.

Marketing functional foods, such as Magiform products, is regulated by Swedish
food and drug laws. The recent diredive from the EU (19992VEG - March 25,
1999, however, makes it posdble to market functional foods of this type & food
for medicd use. The legal system appeas to have limited the development and
marketing d new functional food prodicts:

"...We have a food with desired health effects but we are not able to tell
consumers about it. It is important that we act in a responsible way, with
well documented research. Everything relies on this research - and being
able to talk about the results’. (personal communicaion, §éstrand, 1999

The Magiform products are sold in hedth food stores. In the future it is possble
that the pharmades (Apoateket in Sweden) may sell a mncentrated version d the
product and the food stores a less concentrated product. In addition to traditional
food stores, Magiform is also sold onthe internet (from 2000 where consumers
may also find scientific information abou the dinicd studies of protein AF and
Magiform.
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5.2.6Creding rew markets
New markets are aeded in contads with consumers as well as businesss. The
awarenessof the hedth effedsis growing locadly among consumers. The scientific
studies beaome known through medica experts and the product is requested by
hedth conscious consumers.

The Magiform products are primarily sold in Swedish hedth stores (2000. Using
the hedth store distribution channel has the advantage that it is easier to enter the
market with a new product. Sales volumes, onthe other hand, are small and a good
propation d potential customers never even enter a hedth food store. A planned
market expansion in Sweden invalves the pharmades and, in a seand step, food
stores. A more oncentrated version d the product, for people with IBS and Mb
Crohn, may be sold in phrarmades, whereas in a food store people ae for the most
part interested in hedth maintaining foods (a less concentrated version d the
product).

Once products have astrong hane base, marketing is lessdemanding in new aress.
Medicd experts are informed at conferences and in reseach journals. BioDoc has
numerous examples of consumers saring their experiences after visiting Sweden:

“We have had contacts with consumers from, for example, Spain, Belgium
and France who are asking, after a vacation in Sweden, where they can
find the product in their home country.” (personal communication, Erhardt,
2000

Market expansions are not planned far aheal. Posdble interesting markets have
been sought out by extensive market investigations and patents are filed in
courtries that are seen as interesting. A market expansion will be made based on
experiences from the home market. Courtries in close proximity to Sweden are
seen as posshle markets for export. The alvantages are, for example, a larger
production vdume and the possbility to slightly vary the taste of the products for
different markets. In Denmark, for example, consumers like asweder migli than is
preferred in Sweden. For markets that are located geographicdly far away, a strong
licensing partner, for example a multi national company such as Novartis
Consumer Hedth, is sen as the most desired alternative.

5.2.7 Strategies and visions - continued R&D

Based onthe businessideg “to develop, poduce and market products with hedth
effeds’, BioDoc continuesto devel op functional food products. Another exampleis
"100% oats’, which is a product line of cered products which are free of the

protein “gluten”. These products and processes are not proteded by patents. They

are, howvever, asociated with ather competiti ve advantages, such as a grea ded of
technicd know-how and accessto pure raw material.
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Continued development of productsis grounded in consumer needs:

“The starting point for our projects is the consumer, the problems a
consumer has, and what kind of product we can develop to counteract
these problems. It may sound trivial but, really, that is what we aim for.”
(personal communicaion, Lindhdm, 1999

“Ideas for new products are developed in contacts with medical experts
and consumers and in conversations within BioDoc. A source of
inspiration for future functional foods is nature itself ... | also think that
experience from devel oping food products is important. It takes knowledge
in both these fields - and the ability to perceive the possibilities in new
things (!), to succeed.” (personal communicdion, Sjostrand, 1999

BioDoc AB continues to carry out reseach in areas where they have identified

needs among consumers. These needs are found in ways to counterad common
diseases that are widely spread in society, such as diabetes, obesity and al ergies.
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5.31gY - egg

This case is abou the development of chicken eggs for use in immune therapy,
which refers to preventing and treding certain infedions3’. It started as a group d
scientists' shared thoughs one late night during a conference. These idess were
see as projeds no ore had taken the time to pusue. In reasoning abou the
marvelous credion d life (egg cdls and sperm) the discusson rerrowed to entail
the properties of bird eggs and their abundance of antibodes (IgY). This is where
the story started...

The product

Eggs and egg pavder are the products in focus in this case. These eggs look just
like any chicken eggs we would find in afood store. The medicd effeds, however,
differentiate these eggs from other eggs. The medicd effed of particular interest
here is the prevention d an infedion with a common pethogen (a baderia),
Pseudomonas aeruginosa. For a group d patients with Cystic Fibrosis (CF), these
baderia mnstitute aserious threa to hedth and evento life (CF is further explained
under 5.3.5 Using immune therapy).

It would also be possgble to develop eggs that would proted individuals from other
baderia infedions as well (such as Tuberculosis), funga infedions (Candida
albicans.) or even viral infedions. It is posgble that this techndogy could be used
for most infedions38,

The process

Produwction d 1gY- antibodes invaves keging hens and exposing them to an
inadivated form of an infedious agent39, the pathogen of interest. These hens lay
eggs with high levels of antibodes against the pathogen. Eggs are naturaly rich in
antibodes, in the yolk. If the IgY-antibodes are required for medicd treament
they are purified in a large-scde purificaion pocess (Jersenius et a., 198)
providing a powder for oral intake (as a casule or apill).

37 Oral immune therapy (bocsting the human immune system) with these spedal eggs is
used for prevention and treagment of enteric infedions (Carlander et a., 2000.

38 For treament of local infedions the IgY- antibodes are in physicd contad with the
pathogen. “A systemic disease, however, would probably not be possible to treat with this
kind of immune therapy” (personal communication, Kollberg, 2000. “However, since most
systemic diseases start as a local infection it would be possible to prevent the onset of such a
disease” (personal communicaion, Larson, 2001).

39 |nadivated infedious agents are, for example, baderia that have been killed in a des-
infedion process These baderiatherefore do nd infed the hen — but the hen develops anti-
bodes (1gY) against this agent. SeeFigure 5.7.
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A functional food product or amedicd drugwith preventive dfeds could be an egg
as it looks when we find it in the store. This egg could be consumed like any ather
egg, as a part of an ardinary med. The antibodes are adive even when the g hes
been partly denatured (for example, cooked upto 6 minutes). This means that the
medicd effeds would be lost when using these eggs in a baked product ( for
example, a poundcake/ sockerkaka), since the c&e is in the oven for well over 6
minutes. The eggwould, havever, still have anutritional value.

The business

A group d scientists formed a jointly-owned business Imnuncsystems IMS AB in
1984. In their spare time these scientists wanted to develop egg antibodes (1gY)
primarily for diagnastic use. The businessideawas later expanded to include anew
application for IgY, that of immune therapy. Several collaboration partners have
participated in the development process The numerous perspedives and idess for
reseach and rew applicaion areas have resulted in pansto crede a ceater for IgY
reseach.

5.3.1Anidea for a medical product

The story begins with the entrepreneur, scientist and farmer, Wejaker, gdng to
IFSs (International Foundktion for Science) conference in Thailand in 1982.0ne
late night a group d reseachers in dfferent fields came to talk abou their idess
that never had been explored. They shared ideas (and whiskey). After talking abou
the difference in immune systems for different spedes the conversation rarrowed
to revolve aoundthe properties of eggs. An egg carries nutrition, a well -devel oped
immune defense and much more for a new chicken to evolve. Hens canna, as
mammals can, support the developing life with nouishment, or immunity against
infedion agents, throughou the embryonic development, or in feeding procedures
after birth. This explains the @undance of antibodes, I1gY, in the yolk. These
antibodes thus proted the diicken urtil it has a sufficient immune system of it's
own.

Having worked with hens for medicad production for many yeas*0, Wejaker had a
vast knowledge éou avian production and an extensive net of contads in medica
reseach and in the pharmaceuticd industry, as well as in podtry production. The
ideathat Wejaker took to heat was essentially to further explore the usefulness of
avian antibodes (1gY) for medicd purposes. One answer to why Wejaker perceved
thisidealaysin the label he uses for himself, “ascientific farmer”.

“I amanentrepreneur. | seethings differently from nost other people. It's like
thinking widely instead d deeply... | get my inspiration in eve'y day medings

40 Wejdker worked with hens in a medicd projed with a large pharmaceuticd company,
Pharmada. The medicd product was Healon®, made from rooster’'s combs.
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and in problems | face... Researchers think vetically, deegoly in a spedfic
area, whereas | think horizontally. | see dall enges and conceivable solutions
to problems | face’. (personal communicaion, Wejaker, 200Q

Fill ed with enthusiasm and a general fedingthat this was worth exploring, Wejaker
returned to Sweden. In meding reseachers in medicine and poutry the ideawas
further developed.

A group d five scientists, including Wejaker, was formed. They reviewed the field
of avian antibodes for further information. It was concluded that avian pdy-clonal
antibodies had desirable biochemica properties, that would make them attradive
for medicd use (Larson et a., 1993. During the 198Gs this group d scientists
continued, in their spare time, to lean more aou IgY. A small-scde laboratory
experiment was st up. The hens were kept at FunboLdvsta*l, and the laboratory
procedures were & first carried out in the home of one of the scientists, and later in
the laboratory of one of the medicd scientists. A doctoral student, Larsson, carried
out and daumented the progresson d the reseach (Larsson, 198§.

“Anders and | worked very dosely together during this phase. We did dl
kinds of crazy things at the time; we tested evaything - and it was great
fun!” (personal communicaion, Wejaker, 2000

The group d five scientists continued exploring the ideain their spare time. A
businesswas founded*?, Imnmuncsystem IMS AB (IMS), in 1984.The basis for the
business was a sincere interest in exploring the paosshilities for using avian
antibodes (1gY).

5.3.2Using IgY antibodes for diagnastic use

The primary applicaion for these aitibodes was diagnastic use, to determine
concentrations of hormones (Larsson, 200). It was also concluded in review,
however, that 1gY -therapy was anather possble medicd avenue. It had been used
succesdully for animal production (chickens and pglets) in scientific studies
(Larson et a., 1993. The main reason for chocsing to develop a medicd
diagnastic goplication, rather than a feed o food poduct, is mainly explained by
the experiences and contads of scientistsin the company.

41 FunboLovsta is an avian reseach center for the Swedish University of Agricultural
Sciencesin Uppsala.

42 The business Immuncsystems IMS existed as a private dormant side businessfor one of
the scientists. It was adivated in 1984and made into a jointly owned businessfor the five
scientists working in the projed.
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“At first it was all research. | used IgY antibodes for research in my
dissertation...” (personal communicaion, Larson, 2000.

“We tried many different things, andwe learned a geat deal in dangthat...
The thouglt was to devdop knowledge, andin a second step to find ways to
explore this in a commercial way. The research was presented in Anders'
dissertation. We also wanted to find amarket apgication. The IgY-areaisa
very general research area... Diagnastics — it is a field we had experience
fromandit just seemed likethe natural way to go... But really - it is just our
thoughs that sets the limit for the use of IgY...” (personal communicaion,
Wejaker, 2000

Methods and results were developed and acmurted for in a dissertation (Larson,
1988. The foll owing step invalved finding customers with neals that could be met
by IgY-antibodes. Most medicd applicaions (kits and suppative prodicts) are
built on mammalian antibodes. Even though IgY (chicken) antibodes have
biochemica43, econamicad44 and ethicd4®> advantages over mammalian antibodes
the difficulties in selling these aitibodes lie in the development of products (kits
and suppartive devices) that are based onthisradicaly new techndogy.

“... Antibod es are somewhat like perfume. You dorit buy it becauseit is
cheap, bu becuse you believein the dfed. The priceis soonday. To sell
antibodes cheaply does not work at all. On the @ntrary, if you havea high
pricethat indicates hard work in devdopment. Thisisinterpreted asa
guaranteefor good qudity. This businessis all about buildingtrust to make
sure austomer satisfaction.” (personal communication, Larsson, 2000

In commercializing antibodes for diagnastic use the price is mndary. Chances of
high revenues are, in aher words, high. With increased experience and knovledge
in the aeait becaneincreasingly clea, howvever, that a businesspartner was
needed.

43 One of the important biochemica properties of IgY is that “they do nd adivate
mammalian complement or Fs receptors, that could mediate an inflammatory resporse”
Furthermore, there is “...pradicdly norisk of toxic side dfeas of 1gY” (Carlander et a.

200Q 4). This advantage, using IgY for medicd treament of humans, is explained by the
evolutionary distance between humans (amammal) and Lrds.

44 One hen produces approximately 10 times the anourt of antibodes a rabbit would
producein the same amourt of time (Larsonet a., 1993 1807). Hens are, furthermore, less
costly to keep, compared to rabbits (Larsson, 2001, 26).

45 Mammali an antibodes involve bleeding a rabbit (taking Hoodthroughavein in it’s ea).

Chicken antibodes do nd cause any harm to the hen.
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5.3.3Finding collabaration patners

Looking at the development process ®veral collaboration partners have contributed
in the development process Contads and retworks from previous projeds
constitute techndogicd resources as well as possble partnersin development.

1982 Wejdker meds with reseachers in poultry, veterinary sciences, and clinica
chemistry to investigate in the IgY area

1983 A small-scde pilot study for reseach is st up at FunboLodvsta (a poutry
reseach center at the Swedish University of Agricultural Sciences).

1984 Immuncsystems IMS AB (IMS) is founded by the five reseachers. One person
works part time and the rest of the reseachers work on their spare time.
Antibodes for reseach use ae developed and sold. A vast techndogicd area
isbuilt upin addressng problemsto develop these antibodes.

1984 Contads with businesss in the diagnastic area were made with littl e resuilt.
None of the six approached businesses seamed to take the invitation
seriously. This is in part explained by difficulties to communicae the
technicd advantages with using IgY-techndogy. This radicdly new
techndogy dd na match the eisting R&D strategies for the gproached
businesses.

One cmmpany hawvever, Pharmacia, contaded IMS for help in solving a
problem with a diagnastic kit46. A contrad was set up where IM S devel oped
antibodes for reseach use by Pharmada. The projed dragged ou in time
and it becane gparent that the provided antibodes were not used for
reseach bu rather for commercia purposes. This undermined the trust and
the project was terminated. Pharmada shortly theredter started developing
IgY antibodesindependently.

1988sdtarts the @a of grea beliefsin biotechndogy in society in general andin the
pharmacadticad industry in particular. A pharmacauticad company, Procordia
Nova/ Kabi was in seach for small reseach businesses in hiotechndogy,
which could be an aaquisitions to gain core competencies in this area IMS
met their neals. Contrads were drawn upand gdans were made for Procordia
Nova to puchase sharesin IMS. Based on expeded future value, expressed
in speaulative businessplans which refer to salesin areas where the products
did na yet exist, apricewas st.

1989 Procordia Nova purchased 40% of the shares for 1.5 MSEK. A traditional
CEO from Procordia Novawas resporsible for marketing and sales.

46 A diagnastic kit for testing TSH (Thyroid Stimulating Hormone)
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1992Procordia Nova withdrew their engagement in biotechndogy, focusing on
hedth care. They sold their 40% of the shares badk to the reseachersfor 0.1
MSEK. Thejoint venture did nad result in the expeded revenue drawn upin
the speaulative businessplans.

1993Contads are made with Koll berg, at the hospital in Uppsala, a pediatric doctor
with a spedal interest in Cystic Fibrosis (CF). Reseach in a new area of
applicaion, immune therapy, is further explored. (See5.3.5for more detail s).
A part time CEO is made partner in IMS.

1993 An agreament is made with BioPod AB, a small business working in
diagnagtics (located in Umed. BioPood markets the atibodes that are
produced by IMS. The patent which is the base for this production is owned
by two o the scientistsin IMS.

1999A joint business Immunoretiv AB, is st up with BioNativ AB for developing
IgY-based products against respiratory infedions (imrune therapy).
Scientists in IMS own the patent, and BioNativ AB caries out development
of products.

Plans are made for an |gY- center.

2000IMSisin seach for partnersin exploring rew animal feed applicdion areas.
Contads are made with Kjallbergs Ind. AB, spedalized in making egg
powder.

Looking kadk at the development, several conclusions can bedrawn. Two o these
conclusions ded with communicaion, the difficulty to communicate aradicdly
new techndogy and the dallenge of making a joint venture atruly joint venture
with communicaed and shared visions.

Communicating something radicadly new can be seen as persuasion. Wejaker was
enthusiastic aou the reseach idea A goodtrack record and persona relations
with researchers may in part explain his suiccessul transfer of aradicdly new and
vague idea With a group d reseachers to suppat the projed the prosped was
strengthened. Yet, when it came to setting upthe pilot study at FunboLdvsta, it
was time for two reseach traditions to med:

“We met with Martin Wilhelmsson, who was resporsible for the Funbo
Lovsta research center at the time (1983, to talk abou the projed. We
talked andwe talked.. . Martin seemed interested andyet hesitant to gveit a
‘go’. As it turns out he was concerned abou having a bdfer of only 1000
animals. He though we would need hundeds of animals — when, really, we
had ony threeor four in mind. This shows how differently you can perceve
things. We talked dfferent languages. He was used to LARGE studies and
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we had a very small one in mind. | have a feeling he thought we were a bit
odd.” (personal communication, Larsson, 2000

With pasitive research results at hand from the pil ot study the groupwas up against
yet another communication chall enge, that of a suitable time for a new tednology.

“Thetiming is a key factor. You have to enter a system at the right time when
people are ready for the new thing. At the time we presented our IgY
[polyclonal antibodies] it was monoclonal antibodies that were in vogue...
Our timing was ‘off’, to put it ssmple.” (personal communicaion, Wejaker,
2000

Even with a partner at hand communication becomes a aucial fador. In the joint
venture between IMS and Procordia, there was a need for a wmmon language to
communicae shared visions. These visions were expeded business plans using
Procordia language. IMS tried to projed future sales of nat yet developed products

on nd yet creaed markets to come up with an estimate for the value of the sold
sharesin IMS.

“Within Procordia there are scientists and economists?’, but few bridges
between them. The people we were in touch with were mostly economists.
They need a value on things, but how do you put a value on a research
business?! ...We had to come up with a projected expected value. It was
very hard. Needless to say we provided a much too detailed (!) prognosis
based on the prevailing optimism in biotechnology and it was certainly
colored by our own positive connotations’. (personal communication,
Larsoon, 2000

The joint venture between IMS and Procordia did na provide accesto desired
markets for IMS. Nor was it an investment in a strategic and lucrative aeathat
Procordia hoped for. A traditional CEO entered an entrepreneurial system with
expedations to run businessas thoughit had been an establi shed business

“... We should have sat down and discussed the plans with Procordia [ 1989].
We might have realized the importance of producing more scientific
documentation. That would have given us arguments to show potential

customers. As it was, we had not enough to show.” (personal communicaion,
Larson, 2000

47 Larson explains later on in the mnversation that he refers to managers, administrators
and finance departments as “emnamists’. Their language differs from the scientist's
language, hencethe division.
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Having leaned abou some difficulties in developing a market, IMS is again a side
business for the reseachers (2001). Plans exist for continued reseach and
development of aplatform for IgY reseach.

5.3.4 An IgY-center for further developments

A projea propcsal was presented for an IgY-center in Heby (Figure 5.6). The
projed could be partly financed by an EU program (Mal 2 - Till vaxtavtalet) if the
EU financing was matched equally by Swedish investments. So far it has not been
matched.

The main oljedive for this center would be to constitute an arena where
reseachers from diff erent badkgrounds could mee in crossdisciplinary studies of
IgY. Ongang pojeds would serve & a start for a network as well as provide
experiences for planning future projeds.

An IgY-center
for continued
research

)

> > 2
Knowledge 7 7 T’

) + Medicine - Food - Feed -
Ar_‘t'bOd'e_S ar_1d For humans  Development of Continued research
diagnostic kKits  Costly R&D  tasty products Very large volumes

Research Expensive L arge volumes Low price
accomplishments products L ower price
Costly R&D
Very expensive
products

Figure 5.6 Possble aeas of applicdion for IgY tedindogies. The R&D processis
based onreseach, which is condicted in a multi disciplinary, planned
IgY-center in Heby. The identified areas of applicaion so far are;
antibodes and dagnastic kits, medicine, food and feed. The “?”
resembles future aeas of application. (This illustration besed on
interviews with Larsson, Wejaker & Kollberg, 200Q.
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The IgY-center could furthermore suppat the development of results from basic
reseach to the induwstrial prodwction o medica devices, medicines, food and feed
products. A strategic geographica paosition, in Heby, with several major hospitals
(in Stockhom and Uppsala), universities (in Uppsala, Stockhom, Vasteras,
Eskilstuna and Gavle), pharmacaiticd industry in the region and an FDA-
approved avian buwsiness (OVA poutry production) in nea proximity, further
suppat the strategic value of this center.

5.3.5Using IgY in immune therapy

Using IgY in immune therapy refersto an ara distribution o spedfic antibodesto
establish protedive immunity against pathogens. For a spedfic group d patients,
with the hereditary disease Cystic Fibrosis (CF), this is espedally interesting.
People with CF suffer from malfunctioning mucus-produwcing dands. Their mucus
is too thick and these patients are highly susceptible to infedions in the respiratory
trad. The main infedious agent is Pseudomonas aeruginosa, a common baderia,
which dces not congtitute aserious thred to a hedthy person.

There ae gproximately 450 CF patients in Sweden. The disease is hereditary. CF
patients are mainly found in Europe and in North America A few decales ago
these children ded young, de to ladk of treaments. Now, chances of survival
increase with ead yea of reseach in the aea The CF patients are well organized
and their patient’s organizations constiture alobbying force (Kollberg, 2000)

If a person with CF gets prophyladic treament with IgY (gargling an egg povder
solutionwith Y2an egg/day) a dronic infedion with P. aeruginosa can be avoided,
or the onset can at least be delayed (Carlander et a. 1999. The gains are seen in the
quality of life, for the patient as well as in lowered costs for treament of these
patients. The st of treament of a CF patient with a dhronic infedionin Sweden is
sea in hospitalizaion 212 times a yea for one or two weeks to get treament,
mainly antibiotics. The medical cost for these treagments can amourt to 160 000
SEK/yea for one patient. This is nat taking into acount the personal suffering,
societal lossand massve amourt of additional indispensable astly medicines this
person hes to take. Hence, the gain for these patients is large in financial terms as
well asin quality-of-life fadors.

Additional posgble aeas of immune therapy are ill ustrated in Table 5.3. Some of
these aeas are pursued at present as a part of a medicd strategy to lessen the use of
antibiotics at the University haspital in Uppsala. The immune therapy includes
preventive measures as well as treament after an orset of a disease. It has been
proven, for instance, that oral immune therapy with I1gY-antibodes may prevent
andtrea enteric infedions (Carlander et a., 2000A).
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Table 5.3 Posdble aeas of immune therapy using IgY antibodes

Bacteria, virus, Disease Treatment
fungus
Pseudamonas -Cystic Fibrosis (CF) Gargling
aeuginosa -burns (brénnskador) compresd dressng
-leg ucers (liggsdr, bensar) compresy dressng
-ea infedions ea drops
-urinary trad infedions “rinsing” in the bladder
Drug resistant -pneumonia gargling
pneumococd
Enterobad -diarrheafor new-born children milk additive
cloacae
Toxin producing -enteritis*48 swall owed capsules
Escherichia ali
Salmonella and -gastroenteriti s* swall owed cgpsules
Shigella
Rotaviruses -diarrhea anong children drinkable solution
Helicobad pylori  -ulcer (magsdr) drinkable solution
Badll us antrax* -anthrax (mjaltbrand) swall owed capsules
Tuberculosis -pneumonia gargeling

Candida dbicans  -candidades (semndary infedionsfor  gargling

patients with a suppressed immune

system —i.e. cance/ AIDS patients)

-vaginal infedions vagitory capsules
Source A proposal for algY reseach center, (200Q 8).

It is clea that range of possble medicd applicaions is vast. Clinicd studies in
some of the aeas mentioned in table 5.2 are caried ou in amedicd treament plan
at present (personal communicaion, Kollberg, 2000.

Althoughthe posdble aeas of applicaion are numerous, the network of contads
within the hospital is considerable, and this techndogy is in agreement with the
hospitals' strategy to find alternatives to using antibiotics — the processof changing
proceduresis dow. One reason for the slow change is that the paositive results need
to be ensured before ageneral pradice can be changed.

“Good ethics is a condition for conducting clinical research. We want to
carry out as many clinical studies as possible to be sure of our results. At this
point we have a number of studies going on and, for the time being, | doubt we

48 * Refers to aterations in the original table & it is presented in the report. These
alterations are made by Dr. Bernardh Claeson, who is an expert in clinicd microbiology at
the Central Hosptia in Skdvde (personal communicdion, 2001). A short comment is
provided by Dr. Claesonin the eilogue (p96).

96



could tend to more studies. ...We have, however, seen an increased interest in
society, among industry and governmental agencies in supporting this
research.” (personal communication, Kollberg, 2000)

So far we have discussed 1gY -products mainly for medical use in amedical setting
in Sweden. This is where the needs are palpable and the alternative procedures are
costly. Once these products are developed - a vastly larger market may want a part
of these added value products, modified to meet their needs.

5.3.6 Markets for 1gY

Looking at the products used for medical care, these are developed with the needs
of Swedish CF-patients in mind. The hens are exposed to a dead (sterilized)
cocktail of the strains of Pseudomonas that are regarded as the main risk for
Swedish CF patients. The production procedures are illustrated in Figure 5.7.

t At this time the hens are exposed to dead
(sterilized) microorganisms through
vaccinations*, or in their feed as an oral
vaccine, on several occasions. This gives rise A
to an increase in concentration of IgY

antibodies in the yolk. High
R | IgY antibody
........... o concentration
P in the egg yolk

- Low

i i I Time>

for exposure to the
infectious agent

*In Sweden hens are routinly vaccinated against the
following diseases: Marek/ avian neurolymphomatosis
(hénsfoérlamning), infectious bronchitis and avian
encephalomyelitis (personal communication, Wall, 2001)

Figure 5.7 Prodwction o IgY antibodes in the egg ydk against, for example,
common strains of Pseudomonas aeruginosa (personal communication,
Larson 2000 Wejaker, 20008 Wall, 200)).

Beaing in mind that the cmmon strains of Pseudomonas vary slightly in dff erent
geographical areas, this very product may na fit the needs of CF patientsin the US
or even in Germany. To satisfy different neels the sterilized cocktail of
Pseudamonas may neal to be dtered; albeit, the procedures for making the egg
powder would be just the same.
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The development and marketing efforts © far have resulted in antibodes for
reseach use, for pharmacauticd use (kits) and in immune therapy using antibodes
for CF-patients. The posgble aeaof applicaion d thistecdhndogyis vastly larger,
as ®en in table 5.2. It is worth kegping in mind that the table ill ustrates possble
medica applications in Sweden. Looking at markets in close proximity, espedally
the Baltic courtries and the former Rusda, reveds the needs for proadive treament
against Tuberculosis. Drugresistant Tuberculosis is a major problem in these
courtries. In ather parts of the world Cholera and Typhdd fever are serious threas
to hedth. All of these diseases could be proadively treded with 1gY antibodes in

€ggs.

Lookinginto the future it would also be possble for functional food products, such
as eggs developed against throat infedions or the cmmon flu. Such products could
be an egg dink o a spray dried egg comporent in a ready-to-go med (personal
communicaion, Larson, 200). Contads are made with Kjall bergs Industri AB for
produwction d egg pavder. Their production cgpadty is high and the CEO, Rosén,
is investigating a posdble use for IgY in food and feed products (personal
communicaion, Larson, 2000. The potential markets for food and fead remain to
be further explored.

5.3.7 An epilogue

It is clea that there ae several possble medicd applications for this techndogy.
After reading the cae Dr. Claesson, a medicd expert in clinicd microbiology,
comments that this technique may offer a potential in proadive treagment of
patients with a suppressed immune defense (such as patients that undergo cancer
treament for example). For people with a normal immune defense, however, it is
hard to improve the status of a functioning immune system withou a spedfic
immunizaion (persona communicaion, Claesson, 200).

In this day and age, with a world spread fea of Bacillus anthrax, the interest in
proadive treament of people & risk of contrading anthrax appeas to ancther
interesting medicd areaof application. There ae threeways of contrading anthrax,
pumonary, orally and throughthe skin (Orn, 200). The orally contraced anthrax
could theoreticdly be proadively treaed with oral intake of speda eggs. The
anthrax that resides in the skin is lessinvasive axd pasble to trea with known
medicines. The pumonary anthrax, however, has a rapid development and the
treament is successul only in the caes where a orred diagnose was made & an
ealy stage (Ibid). The reason that an agosol (such as used for asthma patients, for
example) with egg-powder would not be posgble to use liesin therisk for allergic
readions due to the egg base in the powder that would mee the pulmonary tisaue.
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5.4 L actobacillus Reuteri4®

This case presents a Swedish research-based business, BioGaia Biologics AB
(BioGaia). A scientific discovery in 1985 was further developed and it is today a
research business on the stock market. BioGaia owns patents on the use of a
complete family of lactic acid bacteria (L. reuteri). These patents form the base for
licensing agreements with food and feed producing companies all over the world.

A product

The functional food product is a dairy product with lactic bacteria. In Sweden a
license is held by ICA-handlarna, that sell milk with lactic bacteria, so-called
“BRA” -milk (Bifidus, Reuteri, Acidophilus).

Working with probiotics, it was evident that these products require specia
packages. BioGaia is also responsible for a patented radically new packaging
concept for freshness in probiotic drinks, Life Top™. This packaging concept, a
capsule on a bottle that allows for the probiotic bacteria to mix with the food when
the package is opened, has several advantages. First and foremost it increases the
stability of the bacteria and thereby lengthens the shelf life of probiotic functional
drinks.

A process

The research process has included methods for bacterial identification, chemical
characterization of substances (for instance, reuterin) and methodological
development for testing probiotic effects. Testing probiotic effects include methods
for detecting prophylactic (proactive health) effects.

A business

BioGaia Biologics AB is aresearch based company with operations in Sweden, the
US and Norway (Figure 5.8).

Bio Gaia
Biologics AB
009%™ Sweden 100%
_BioGaia 10% Fer mentationAB
Biologics Inc. Sweden
USA

Biosentrum AS
Norway

Figure 5.8 Organization of BioGaia AB (Annual report, 1998, 2).

49 This case is shorter and less detailed than the three previous cases. As a business on the
stock market the CEO, Rotschild, felt that it was unappropriate to talk in detalil about
technological and market strategies. The case is, therefore, based on two interviews, one
presentation of BioGaia at a conference and official written materials about the business.

99



BioGaia's vision is “to be instrumental in bringing abou a dange in emphasis,
from treaing illness with orly medicines to improving the natural protedion
against disease through peventive measures’ (Annual report, 1999, 2.

In 2000their operations are divided into four businessaress:

- Animal hedth,

- Functional foods,

- Hedth care, and

- Fermentation (BioGaia Biologics AB, pressrelease, “yea -end report for 2000).
The fermentation bisinessareais organized as a separate wholl yowned subsidiary.

The focus in this case is primarily on the aea of functional foods. It is clea,
however, that techndogies used in ore business area provide valuable input for
development in ather businessareas as well.

5.4.1 From basic research to products on a market

Looking at the development process from findings in an experiment to the
development of a market application, several unexpeded turns have been made.
Basic reseach provided knowledge that was further developed and explored ona
market.

1984 In the lab at the department of Microbiology (at the Swvedish University of
Agricultural Sciences) two scientists, Lindgen and Dobrogcsz (on
sabbaticd leave in Sweden) make adiscovery. One strain o ladic baderia
prodwces an antibaderial substance (Reuterin), given anagobic condtions
and when certain nurients are present. This means that this substance
inhibits the growth of other baderia

1985 A patent was filed based ontheir findings which caught the dtension o an
American venture caital business PBI. They purchased the patent rights for
aplanned development of a Herpes zoster medicine>0.

1989 The development of a Herpes medicine did nad turn ou to be what PBI had
hoped for, so when the two Swedes, Rothschild and Annwall, dedared their
interest in the patents rights they were readily sold. Rothschild and Annwall
wanted to find a technique for increasing the durability, qualities for
maintaining freshness of organic vegetables when these were transported.
Thiswasthe primary intended use for these baderia.

A friend d theirs, Méllstam, panted ou a new possble aeaof applicaion,
using the baderiain animal feed. Hedthy baderia, such as L. Reuteri, would

50 Herpes zoster is a virus. Once aperson has contraded Herpes zoster it is chronic, with
dormant periods between outbursts (bli sters).
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thus constitute a probiotic, an aternative to antibiotics for piglets and
turkeys.

Reseach was also conduwted onthe posshility of using these baderiain a
food. Dobrogosz returned to the US and his group showed that L. Reuteri had
paositive dfedsin food poduwcts aswell asin fead products.

1990 BioGaia Biologics was founced.

1991 A food podwt, BRA-milk (BRA-mjolk & BRA-fil), was launched in
Sweden.

1993 The ‘BRA -milk” is licensed ou to ICA-handlarna in Sweden. A patent for
the Canadian market was gained.

1995The patents were further extended to cover other interesting world markets.

1996Licensing agreements were signed with large dairy producersin, for example,
Japan, Finland, the US and Switzerland for production d dairy products with
L. Reuteri.

1997 Fermentation businesses, MultiFerm AB (in Lund, 1006) and Biosentrum AS
(in Stavanger, 20%), were aquired. In these production fadliti es process
know-how is further developed and the baderia ae produced that are needed
for the products (for examplein the ‘BRA -milk”).

1999Multi Ferm’s srvices include any kind d production from small -scae models
to large-scde production. Customers are mainly seen in the pharmacaudticd,
biotechndogicd and weterinary medicine disciplines. MultiFerm AB changes
name to Fermentation AB.

1999A strategic dli ancewith Christian Hansen A/Sis formed regarding marketing
and sales of foodingredients.

The R&D processis based onthe nation that BioGaia is goodat reseach and that
licenses, in the four business areas, will provide financial grounds, as well as
additional know-how, for continued development of products and rocesses.

5.4.2 Research as a business idea

The base for the business BioGaia, started in basic reseach, the discovery of L.
reuteri by the two microbiology professors Sven Lindgren (the Swedish University
of Agricultural Science in Uppsala) and Walter Dobrogasz (North Carolina State
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Univ. in Raleigh). They foundthat under anaeobic condtions and in the presence
of glycerol L. reuteri baderia produced an antimicrobia substance (reuterin®).

In scientific studies®?, the positive dfeds in the gastrointestinal traa are manifested
in ahistologicd hedthy gu®3 and the ebsence of pathogens. The patents (well over
20) that proted the right to use these ladic baderia ae regarded as grong patents
(Mollstam, 1998. This is attributed to the fad that reuterin is easily chemicdly
deteded and thus defended.

With production fadliti es and a strong set of patents at hand, the development of
functional food poducts reveded that the shelf life of the baderia in the dairy
product was limited. The need for a padkage that would alow for the probiotic
baderia and the food product to mix when the product was consumed becane
increasingly apparent. A battle, Life Top™ and a straw, Life Top™ Straw, were
developed to keep the baderia separated from the drink urtil it was consumed. The
Life Top™ and the Life Top™ Straw are patented as well. Licensees are thus off ered
the use of L. Reuteri and a premium padkaging for a probiotic product.

Anather areaof research and development that is prioritized is that of developing a
method for evaluating pobiotic dfeds. These probiotic dfeds are mainly
preventive dfeds, as a compliment to the established methods for evaluating
medicd effedsin pharmacauticd products.

“Probiotics should be evaluated in terms of the effects of prevention against
an onset, or the delay of an onset, of a disease, not in terms of a cure when
symptoms of a disease are diagnosed”

(personal communicaion, Mdll stam, 19998.

These studies® are extremely costly for a number of reasons. The main reason is
that they involve alarge number of persons (a large sample & atest group and a
“blind’ group in a doulde blind study). Furthermore, the studies would have to be
of longtudinal type to ensure that ead person at some point would be exposed to

51 The substance reuterin ocaurs in three dufferent forms, as a monomer, as a hydrated
monamer and as a dimer form of R-hydroxypropionaldehyde.

52 gientific studies $ow that reuterin is produced by an entire family of ladic baderia, L
reuteri. These baderia ae foundamong numerous animals, for example cdtle, turkeys, pigs,
mice rats, hens, turkeys, ostriches and humans. The human strain of L reuteri that isused in
functional food products wasisolated from a Peruvian woman livingin the Andes.

53 A histologicdly hedthy gu shows a stimulated epithelial cdl development, resulting in
longintestinal villi , deger crypts and hence amore dficient nutrient uptake.

S4Most methods for evaluating medica effeds have been developed in a pharmacauitica
tradition. The main oljedive has been to find efficient substances to tred a disease. In the
case of functional foods the dhallenge is to find rew methods for evaluating preventive
effeds— preferably in studies on humans (as oppcsed to rats or mice).
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pathogens. Anather challenge is to find indicating measures, markers that could be
used to determine an individual's immune status. The development of methods for
the evaluation d probiotic feed products is sen as techndogicd development that
might benefit the functional foodarea & well.

5.4.3Licensees and partners in devedopment

BioGaia has li censing agreaments with a number of strong bisinesspartners. These
licensees/ partners are listed in Table 5.4 (on the following page). Most of these
licensees and partners produce and market consumer products, where BioGaia
receves revenues in royalties from sales of these products. The licensees are
offered a product padkage.

“We haverealized that R&D iswhat we are good & — so that is what we do.
We dont offer our customers the freeuse of a techndogy, however, we offer
a produwct. A complete product concept, including packaging, is the ideal
offer to maketo acustomer’s marketing department. That way the austomers
own R&D department may not get engaged in the business propasition.”
(personal communicaion, Mdll stam, 1998

The dliance with the very large company, Christian Hansen A/S, differs from the
license ayreaments described abowve. In this drategic dli ance the products are bulk
products, produced to med the neals of the foodindustry, and the dairy industry in
particular. The dli ance with Christian Hansen A/S is a part of a strategy to access
foodindustry markets for ingredients and food-related know-how.
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Table 5.4 Licensing agreements and partners in development in the four business

areas for BioGaia 2000°°

Business ar ea/ The use of the products Licenseeand partner in
product development
Health care/ McNeal Consumer

Tablets & capsules

Clinical nutrition
products

-for people with an in-balanced
micro-florain their gastrointestinal
tract or for persons with a reduced
resistance

-ajoint venture in developing a
“mother’s milk replacement”
product for children with alergies
(trademark: Profylac)

- an agreement with the Danish
company regarding therightsto
sell PreKUnil (for treatment of the
metabolic disorder PKU)

HealthCare, a subsidiary of
J& J(USA, Canada),
Victus (South America)
BioPro Pty. Ltd. (S. Africa)

ALK Abell6 A/Sa
subsidiary in the Christian
Hansen group (Germany)

Semper (Sweden)

Nila A/'S (Europe)

Functiond foods
Milk, cultured milk
products, fresh
cheese, ice cream,
food additives and
baby food products.

Ingredients for the
dairy industry

- apart of ahealthy life style. The
L reuteri supports the immune
system and the nutritional uptake
in the gut.

-astrategic alliance in marketing
food ingredients

ICA-handarna (Sweden),
Chichiyasu Milk Co Ltd
(Japan)

Ingman Foods Oy Ab
(Finland)

Kraft Jacobs Swchared
Iberia (Spain, Portugal)
germany (Benelux)
Nature's Way (USA)
Christian Hansen A/S
(Denmark/Europe)

Animal products

— An injecting eggs technique that

A very large chicken

“Reuterln OvVo” isused in broiler productionisa producer (USA)
patented product.
—isaproduct for chicken
“Reuteri Chicken production. It is administered via
Soluble” the drinking water.
Fermentation
Production capacity | The plantin Lund, Fermentation Possible industrial partners/

and know-how

AB, offers capacity that include
production as well as development
of new products.

customers are seen in
industries out-sourcing the
fermentation part of their
production.

55 This table is based on information in press releases from BioGaia 1999-2001 (Internet:

biogaia.se)
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In the business area fermentation, BioGaia shows a dea wish to find industrid
partnersin production as well asin development. They market production capadty,
experience in the field of fermentation and quality authorization for production o
pharmacauticd ingredients.

5.4.4 An epilogue

Are ladic baderia of any help for hedthy people? We know that they play an
important role in the function of the gastrointestinal system, including immune
functions. Do more ladic baderia bring ketter hedth? Are we more sensitive to
ladic baderia in certain phases of our lives than ahers? Studies of probiotics do
not provide any simple answers.

Studies of alergies in young children show that, in certain environments, the
children show less $gns of alergies (Alm, 2002 Wickman, 200). These cildren
and their families are exposed to an environment with fadors that stimulate the
immune system. One of these fadors is the presence of ladic baderia. Recet
clinicd studies of ora intake of ladic baderia cgsules during the late phase of
pregnancy demonstrate an inverse arrelation with signs of all ergies in the newborn
children (Kallioméki et al., 200]). These studies would indicae that it would be
posshle to strengthen the immune system with probiotics as capsules or in food
products.

Other reseachers (Cedegard & Widell, 200)) agreewith the posshility to enhance
hedth by intake of probictics. In good kdth o poar, the Gl-trad requires a
continuows re-establishment of hedthy baderia (probiotics) and food for these
baderia (prebiotics). Idedly, they argue, new functional food poducts soud
therefore not only contain probiotics but also prebiotics, in so cdled symbiatic
products.
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6 Discussion

In analyzing the innovation process, a number of questions, connected to the main
research question, are raised. The main question is “How do Swedish food
companies develop new high-tech functional food products?” This question is
partly answered in the empirical material, as conveyed in chronological case
narratives (Chapter 5). The market analysis, in Chapter 4, also provides general
grounds for understanding the developmentsin the food industry.

In this chapter, the discussion evolves from a comparison of the innovation process
in the cases. It continues in terms of an analysis of vital contextual factors. Building
on the analysis of the cases and a contextual analysis, conclusions are presented
along with speculations for future development of functional foods.

6.1 A model for technological and market upgrading

In the management literature most models for NPD (New Product Development)
have been devel oped to describe the technological and market upgrading of existing
products. Models for developing radically new products, however, have hardly
been described at all. This refers to models that alow for the dynamics of going
from low-tech to high-tech, as revealed in the case studies.

In the following chapter it is therefore worth keeping in mind that most food
businesses do not engage in this high-risk endeavor of developing functional foods.
The common strategies within food production aim towards an efficient production
of established products. This refersto standardized bulk products, such as vegetable
ail, starch and sugar. Development of functional food products, however, requires
strategies for change (Figure 6.1).
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Hi ghA Production and marketing

of differentiated products
with establi shed
technologies (e.g a new
taste of an existing yoghurt Production and
brand or anew cereal mix) marketing of
LEVEL OF differentiated products
< using new technologies
MARKET ? ® (eatmiond fou
INNOVATION § &»“
Production and dstribution of
standardized raw material
Low (e.g vegetable ails, starch, sugar)

Low High

LEVEL OF TECHNOLOGICAL
INNOVATION

Figure 6.1 Product devel opment strategies givesriseto products with varying levels
of innowetion (after Nystrom & Liljedahl, 1994, 7.

Strategy A and B are strategies for commercial NPD. Strategy A refers to the
development of new productsin an incremental change process These products are
often the result of a market-driven development process Using existing products
and poduwcts with minor aterations existing and rew markets are eplored.
Strategy B, onthe other hand, shows a strategy for ahighlevel of techndogicd and
market innovation. This refers to the development of radicdly new products for
new markets.

6.2 Groundsfor a comparative analysis

In eath case, the process of innowation is in focus. Thereby new prodicts, new
processes and rew businesses are developed. The comparative analysis is limited
with regards to which phase the innowation process has readed for the functional
food poduct in ead case (Figure 6.2).
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Figure 6.2 Phases of the innovation process using the general model presented by
Albernathy & Utterback (1988, 27) for illustration of the development in
the case studies. The dotted line is an addition to the model. It refers to
the development of a new business, which is interdependent on the
development of new products and new processes.

Traditionally, this model (Figure 6.2) is used in discussions of industrial
development. It is assumed that the rate of innovation follows a general pattern
over time (Albernathy & Utterback, 1988). Using the model as an illustration of
product and business development at a company level allows for a comment about
the interdependency of these processes. The model shows that the development of a
product precedes the development of a process. Looking closely at the cases it
seems that a condition for the development of a product (in for example the
ProViva and the Magiform case) has been the development of processes (for
identifying bacteria and processing grain). We will assume in further discussions
that the development of a product and a process are interdependent processes.

Furthermore, the development of a product includes the development of production
techniques for this new product. The development of a process, on the other hand,
refers to the development from a small lab-scale experiment to an efficient large-
scale production process. This may in turn motivate questioning if the curve for the
rate of process innovation should be as high as that for product innovation. A
reason for regarding it as lower would be that the objectives for the process
development are pre-determined by the desired product outcome.

It is assumed that product and process development are seen as two parts of the
same process (Albernathy & Utterback, 1988). It has been argued, however, in a
recent study of European food businesses that companies are either process or
product oriented (Traill & Grunnert, 1997). In Traill and Grunnert’s proposed
model the orientation towards process or product development has a major
influence on the innovation process components that are outsourced and what is
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developed in-house. In this empiricd material these processes are intimately
conreded. A clea focus on an arientation towards product or processdevelopment
isnot seen in the analysis of these aases. Furthermore, the distinction between what
is developed in an in-houwse adivity vs. in an ousourced adivity is unclea in the
cases. This is further discussed under “Organizing for innovation” (6.4). What is
very apparent, onthe other hand, is that the development of new businesss is aso
sea as a result of the innovation process These new businesses are reseach
oriented, entrepreneurial, flexible and consist of skill ed and spedalized people, in
acordancewith Utterbadk’s (1995 model.

The innowation process in terms of functional food poducts, has reated dff erent
developmental phases in ead case (Table 6.1). In the 1gY-egg case, a functional
food poduwct is not yet developed wheress for the ProViva cae, a sewmnd
generation hedth related food product, ProViva Active (a sports recovery drink) has
been launched as a brand extension.

Table 6.1 Developed productsin eat case

Case Functional food product | Additional functional foods
or other product/s

ProViva |ProViva (afruit drink) ProEquo(ahorse feed)
ProViva Active (a sports drink)

Magiform | Magiform, a product “100% oats’ (gluten freeoat flakes)
line
musli, pasta, bread,
biscuits
lgY-egg |--- Medicd produwcts for patients with, for

example, Cystic Fibrosis or burns

L. reuteri |BRA-milk and cultured | “Profylac” (a pill, clinicd nutrition)
milk “LifeTopd " (abattle for drinks)
“Reuterln Ovo” (animal product)

With these products in mind we will make acrosscase comparison with the focus
on techndogicd and market strategies. Starting where the innowvation process
commences as a strategic intent, often viewed as a problem that neels to be
resolved, we will follow the development of these products to a market.



6.3 Strategic intent

Developing a radicdly new product is precaded by a strategic intent. In this
framework these strategies are referred to as intended strategies. These intended
strategies are reveded in the caes as visions of the destination d techndogicad and
marketing strategies (Table 6.2).

Table 6.2 Intended strategies expressed in terms of visions

Case Vision statement

ProViva |“From having been a small dairy on a minor market we want to beaome an
ador on the European food market...Our customers will perceve us as a
keen and innowative partner in development. Throughcooperation with ather
adors we will achieve increased competitiveness (Annual report
Skanemejerier, 1997, 2).

“Probi will develop into an internationally remgnized leading Hotech
company in the aeaof probiotics’ (Annuel report, Probi AB, 200Q 6).

Magiform | BioDoc's businessconcept isto “develop, produce and market products with
hedth effeds’ (BioDoc, businessbrochure, 1999 3).

lgY-egg |A business oriented vision statement is not found for this case. The
interviewed reseachers dare areseach ariented vision o building an I1gY -
center for continued research, where their role would be techndogicd
development (R&D).

L.reuteri |BioGaias vision is “ to be instrumental in kringing abou a dange in
emphasis from treding illness with medicines to improving the natural
protedion againgt diseasse through peventive measures’ (Annua report
BioGaia Biologics AB, 1999 2).

But, of course, most of these statements are epressed with hindsight, with
continued developments in mind. In the IgY-case abusinessoriented vision is not
expresed. This is primarily explained by the ealy phase of development in this
case. This may in turn be atributed to the fad that the business Immunaosystem
IMS, consists of full time working scientists with limited time and incentive to
drive the innovation processinto a marketing prese. The aeaof applicdion, aher
than as medicd prodicts, is nat yet clea and therefore difficult to communicaein
avision statement.

Asaiming the vision statements are not perfed measures of the strategic intent, bu
rather an after-the-fad rationale that direds future developments, what could
explain the development? Starting where the innovation rocessin ead case starts,
we can compare initial sources of inspiration (Table 6.3). A pradicd problem
seans to have been the initial source of inspiration in al the cases but the 1gY-egg
case. The problem that inspired the innovation process provided a request for a
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solution and, in other words, a “market pull” situation. Looking at the 1gY -egg
case, it could be regarded as a “technology push” situation where a visionary
entrepreneur’sinterest in science motivated researchers to engage.

Table 6.3 Information and problems as inspiration for the innovation process

Case Initial inspiration for the innovation process
ProViva | A medical problem after abdominal surgeries

Magiform | A need to find an alternative to using antibiotics in animal husbandry
IgY-egg | Discussions of a scientific entrepreneur’'sideas wi th agroup of scientists

L. reuteri | A need for atechnology to keep vegetables fresh during transport

The development of ProViva is the result of a desire to resolve a medical problem.
Little was known about what the final product would look like or how it would be
developed. From the case it is clear that a number of actors have participated in the
development of this product. It is also clear that the procedures have been radically
changed several times. Furthermore, the final product is not even what was
imagined or needed. The end product was not the expected medical product for a
medical market, but rather a health related food for a broad consumer market.

Developing products with L. reuteri (i.e. BRA-milk) is another example of a new
avenue that was not the initial objective. The need for a technology for keeping
vegetables fresh lead the way to other areas of application (functional foods, health
care products and animal products).

When the use of antibiotics during the weaning of piglets was prohibited a need for
a feed that would support the immune system for the piglets was evident. One of
the personsinvolved in the development of thisfeed for piglets was an entrepreneur
who recognized a new market for this technology, as functional food products
(Magiform).

It was through an entrepreneur's sincere interest in science, his previous
experiences in research procedures, and his know-how in poultry production, that
information was transformed to an idea, in the IgY-case. This idea was not an
immediate solution to a problem. The idea was rather intuitive, based on scientific
experiences, with no immediate commercial application.

We can conclude the analysis of strategic intent as follows. The creative process, in

each of these cases, shows entrepreneurship as the visualization and realization of
new ideas. Information is thus transformed to an idea and an innovation. As the
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unfolding of experience gradually leads the process towards a possible solution to
the problem or an area of application, the process gets more focused and thus
possible to plan. Once a prototype of a product is developed, the development
continues as technological development and marketing. The marketing strategy
involves a plan for how the product can be marketed to existing markets and how
new markets can be developed.

The innovation process is further discussed below in terms of organizational
conditions that allows for flexibility and emerging technological and marketing
strategies, a leadership for the creative process, and administrative routines that
have promoted the progress.

6.4 Organizing for innovation

Strategies for new product development include organizational arrangements for
managing the innovation process. The organizational structure for developing,
producing and marketing functional foods ranges from in-house R&D, joint
ventures and alliances, to the acquisition of firms. Table 6.4 illustrates a
comparison of the organizational arrangements found in the case studies.
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Table 6.4 Organizaiona changesin structure to promote flexibility

Case
ProViva

Magiform

IgY-egg

L. reuteri

Changesin arganizaional structure throughot the innovation process
A crossdisciplinary reseach projed at Lund University [0 a science-based
businessis founded collaborating with a number of partnersin development
[J a joint venture for development and marketing is formed with
Skadnemejerier 0 Probi goes pubic O an aliance in production and
marketing with Skanemejerier and licensing agreements with cther
production and marketing partners.

A joint reseach projed with Sveriges Svincenter and Gothenburg Univ. for
developing a pig feed O a joint venture business (BioDoc) and a virtual
organizaion, owned by. Ceredia, Skanska Lantmannen, Odal Lanmannen
and Lantmannen Invest 0 aseach for strategic marketing partners.

A crossdisciplinary reseach projed at Uppsala University and the Swedish
University of Agricultural Sciences 0 a science based businessis founded,
Immunosystem IMS, collaborating with pharmaceiticd busineses [0 a
strategic dliance is formed with BioPool, ancther science-based business
working in diagncstics 0 a joint business BioNativ is st up hetween
Immunosystem IMS and BioPod O a seach for partners for the
development, production and marketing d functional foods.

A reseach projed at the Swedish University of Agricultural Sciences 0 an
American venture caital business PBI, purchase the patent rights 00 the
patent rights are sold to beaome the foundition for a science based business
BioGaia Biologics 0 BioGaia Biologics goes pubic and aauires
fermentation dants [0 Licensing agreements are set up with food production
partners through ou the world and a strategic dliance is formed with
Christian Hansen A/S for marketing food ingredients to the foodindustry.

Different organizaional arrangements in these caes appea to have promoted
changes. They have dlowed for exploring urexpeded avenues and changing the
diredion when the traditional procedures did na serve the nedls. In realing the
cases these thanges are expressed as, for example, new product applications, new
markets, new procedures in the R& D-process and as new partners throughou the
innowation process What is neaded in ealy phases (flexibility and accessto certain
resources) is gradualy replaced by dher needs (resources for production and
distribution and communication) in later phases. To acommodate for these
different neeals, the organizational arrangements need to alow for change.
Organizaional aspects of different collaboration arrangements in the caes are
ill ustrated in Figure 6.3.

115



Organizational acquisition joint venture alliance outsourcing

form for R&D (integrated (colledively (autonomously (negotiated
collaboration management) managed) managed) agreements)
Continued e D €« R
ProViva R&D T Sales and
licenses
. Planned collaboration
M ag|for m for marketing < """ R&D

Sales *
L. reuteri Acquired patents-.—-.-.%._R continued =————= D
and production T TTTtTEemeaan
facilities *==3> Sales through
licensees
_ Continued
R = research R&D

D = development

Figure 6.3 Organizational and manageria implications of different forms for R&D
collaborationin the caes. (* = Planned sales)

In the four cases the progresson d the innowtion proces$6 — from reseach
projeds to manufaduring and dstribution d products — has required organizaional
changes. The simplified ill ustration o these dhangesin Figure 6.3 shows that these
strategic changes all ow for some comments.

In the study by Chiesa and Manzini (1998 and aher studies of organizaional
forms for innowation (e.g Ford, 198§ businesss are analyzed at one paint in time.
It israrely discussed how the organizationa form may change in dff erent phases of
a aedive process A closer look at the caes reveds that the organizaiona
arrangements change throughot the innovation grocess What starts as a reseach
projed with dfferent collaboration partners and formal contrads, turns into
aliances andjoint venturesin the cae of ProViva and IgY -egg.

The ProViva reseach projed has svera coll aboration arrangements with partners
in development (as negatiated ousourcing). The organizaiona arrangements for
collaboration were rather formal and regulated by contrads in the introductory
phase. This is aso the cae for the wllaboration with Skanemejerier. What started
as negotiated ousourcing kecane an aqquisition and later a joint venture. The

56 Collaborative arangements can be discussed at grea length in dedding the diff erences
between negatiated ousourcing, an aliance or a joint venture. Therefore, the terms used by
the respondents srve & basisfor the discusgon.
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reasons for a more formal arrangement in the ealy phase of the joint adivities is
illustrated in Figure 6.3 as low start up time and costs, high reversibility, low risk,
and low impad on a firm’s resources. Successul collaboration between Probi and
Skanemgjerier stimulated a doser collaboration arrangement as a joint venture in
the development, production and sales (Figure 6.4). Less siccessul coll aboration
arrangements (for example with ConAgra) were terminated. The engagement
continued to grow between Probi and Skanemejerier in development of additional
prodwcts. Their organizaiona collaboration arrangements changed, from a joint
venture to an alli ance In this alli ance the ownership of the brand rame, the patents
and the markets are caefully divided. The change from a joint venture to an
alianceis e asa darificaion d rolesin the wllaborative adivities (Figure 6.4).

In the cae @ou the development of the Magiform products, the organizaion is
described as a virtual organization. Each member of the organization has an
extensive net of professona contads, i.e., partnersin the development. The gplied
strategy is € as negotiated ousourcing, ranging from research to production and
distribution d products. Theoreticdly the aguments for this arrangement are low
commitment and high reversibility. In working with the cae, however, it is clea
that it is a strategy to buld viable and long lasting relations with coll aboration
partners. The mllaboration provides benefits for bath parts involved. The main
argument that suppats this drategy is rather that of efficiency, where a
collaboration partner performs one part of the innowation pocess with more
experience and resources at hand. The BioDoc company regards itself as a
coordinator of all these adivities. AlthoughBioDoc is jointly owned, it is managed
rather autonamoudly.

The development in the IgY-egg case started as a aossdisciplinary reseach
projed. A science-based company was founded. In order to gain accessto a market,
aswell as a partner in development, a joint venture was formed. This joint venture
with a pharmacaiticd industrial partner did na prove to be fruitful. High costs,
high risks and low reversibility did na provide the needed flexibility for the
innowvation processto proceead. A strategic dliance and later a joint venture was
formed with a company in the same field. Strategies for the future include
continued R&D and production d functional foods with strategic partners.

The cae dou the development of L.reuteri shows organizational arrangements
where aqyuisition hes been an important way to accessresources and gain control.
The patent rights were purchased and they became the base for a biotechndogy
firm, BioGaia Biologics AB. The development invdved a joint venture between
reseachers in the research phase and an aquisiti on strategy for the newly-founded
biotech company (where patents as well as production fadliti es are aqjuired). The
company went pullic and aaquired plants for fermentation. Licensees are offered a
product concept based on the development that has been staged and petented by
BioGaia. The aquisition is assciated with high commitments (impad on
resources, control over adivities, risk and start up time ad costs) and low
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reversibility. As a company on the stock market, in a high-tech area, BioGaias
strategy for ownership of intellectual properties as well as production facilities
appears to be a way to communicate commitment. This commitment may in turn
result in stable finances and investments for continued research as negotiated
outsourcing. This organizational arrangement allows for continued development in
strategic fields as well as strategic partnership in marketing products.

An analysis of how the organizational form has changed in these cases further
supports the need to understand the conditions for supporting the innovation
process. For afood business, for instance, thisimplies finding procedures and
organizational forms that allow for collaboration, thereby accessing resources and
building competencies that strengthen the competitive position on the market.

A closelook at the collaboration condition shows that it is unclear what parts of the
R& D process take place within the company between collaboration partners, and in
contacts with other actors in the surrounding network. Unclear boundaries for
technology development and transfer is an explanation for difficulties in discussing
the development in terms of where the R& D process takes place - as an “in house”
activity or an activity mainly outside the organizations. A more productive
approach isto look at how companies perceive their strategic rolesin the
innovation process (Figure 6.4).

R&D > Manufacturin> Marketin> Sales > Distributio>

A manufacturing
business

A research-
based business

Figure 6.4 Strategic roles in the development and marketing of functional foods
(modified after Annual report for Probi AB, 2000, 11).

116



The innowation process i.e. the development of functional food poducts, has its
origin in reseach and in most cases a problem or a genuine interest in science
(Table 6.4). Understanding scientific research is thus a wndtion for being able to
make astrategic choicein collaboration partners. Hence, the functional food adors
take strategic roles with regards to their business idea The dosen roles for
reseach businesses and food manufaduring businesses are further discussed and
analyzed astedhndogicd and marketing strategies.

6.5 Technological strategies

Tedhndogicd strategies are not just words on a paper, or a aedive person's
visions. It is how things are dore, patterns of behavior (Mintzberg, 1976.
Tedhndogicd strategies refer to the aquisition and wse of knowledge in dff erent
phases with regards to a techndogicd life gycle (Nystrém, 1990, 77. In the ealy
stage of thelife o/cle model the techndogy is more implicit. Its useis not yet clea
and describing it is rather that of conveying an image of posdble outcomes. At a
later stage, the technd ogies become more explicit. The tedindogy hes at that point
an acceoted name, and the gplicaionis a product concept.

Tedhndogicd strategies are seen as medhanisms for creaing more knowledge and
skill s. This includes all kinds of knowledge: technicd, market, administrative and
social knowledge. A techndogicd strategy reveds the future dams of a business
(see Strategic intent, 6.3. The cae narratives are mainly concerned with redized
techndogicd strategies, bu in historicd and in contemporary adions lie
posshiliti es for tomorrow’s intended strategies.

6.5.1 Strategies for technology devel opment

Strategies for techndogy development are seen in for example organizaional
arrangement and administrative routines. These strategies for R& D and aaquisition
of techndogies are discussd below. Figure 6.5ill ustrates drategies for techndogy
development from the IgY-egg case. Similar thoughs are nweyed in the other
cases.
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Figure 6.5 Possble aeas of applicaion for new techndogies. New knowledge is
developed in crossdisciplinary reseach projeds (from the IgY-case).
These aeas of application for new techndogies; reseach, medicd, food
andfeed appea in ead o the cases.

A vision is creded for continued development in the cae of 1gY. Keeging the
R&D entity in an IgY-ingtitute is a solution to the experienced problem of not
taking the time for documentation pior to exploring a new tedindogy. The
ingtitute would ensure aedive freedom, intelledual properties and acalemic
quality. These new tedindogies would become the basis for continued
development in four different areas of applicaion. At present, the reason for the
development so far in reseach applicatiions is, of course, the fad that this is a
familiar avenue for the reseachers. They have medicd contads in their every day
routines. Finding coll aboration partners for development in the food and feed areas
is thus a aiticd techndogy in this case. Idedly, the institute would also provide
partnersin development and production.

In the ProViva case Skanemejerier views the R&D process as a semi-structured
phenomena. It starts as a projed with time limits and gdno go paénts. It is
perceved as a process in which scatered information is brough together and
analyzed by a group d experts. Sometimes avision d a new product or processis
the outcome of this time and resource-consuming process Skanemejerier has
chosen to form joint ventures with groups of experts, often from the neaby
university science park in Lund. These groups of experts become apart of their
network.

In pradicd terms, the processis described as “structured chaos”. Skanemejerier
follows reseach projeds in the food area ©nducted at universities, and sometimes
these projeds become ajoint R& D projed. The scanning and reviewing o projeds
is caried ou regularly at Skanemejerier. Strategic dms, financial possbiliti es and
a general judgment of how commercially successul a product might be, pus the
projed in financial order of priority.
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The American partner in collaboration, ConAgra, entered the innovation process at
a time when the development of a product and a process had taken place. Their
strategy was mainly that of clinically testing and selling the product. Thereby, an
access to a new market was provided for the product (ProViva). In return, ConAgra
received access to critical technologies. This was accomplished through license
agreements between the patent holders, Probi AB, and ConAgralnc.

In the case studies, the technological strategies are also reflected in organizational
arrangements with many collaboration partners and openness towards possible
areas of application. Open technological strategies may in part be explained by the
cross-disciplinary approach and the many skills that have been required for the
innovation process to proceed (Table 6.5).

Table 6.5 Technology devel opment

Case Technology development
ProViva |Identification of bacteria, methods for screening for appropriate bacterial
strains, application areas, products and processes.

Magiform [Processing cereal to develop afeed that would activate the immune system in
piglets, understanding the mechanisms behind protein AF, application areas,
products and processes

lgY-egg Production of IgY-antibodies, areas of application for specific IgY-
antibodies, mechanisms behind the immune system supporting effects and a
product for CF-patients (immune therapy as an area of application)

L. reuteri | Identification of a bacterial strain and a chemical substance, functions of this
substance, areas of application, products, processes, methods for evaluating
prophylactic medical effects, packaging for probiotics.

Table 6.5 illustrates significant technological development in al of the cases. For
the development, it should be noted that al of the above cases have resulted in
numerous immaterial rights, mainly patents. In the Magiform case, however, it was
shown that technology development to increase know-how may play just as an
important role as patents in developing functional foods. The comment alludes to
the development of another product where the know-how and production quality
control provide a company position that yields increased competitiveness.

6.5.2 Creating an innovative culture
Technological strategies are also expressed as conditions that make individuals and
organizations engage in a creative process.
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“My philosophy is that the researchers shoud make money on what they
create and do.l want themto fed included in the whale business.. That way
the wrporate allture is one where researchers warnt to, andwill, try new
ideas.” (personal communication, K. Vareman, 1997 the ProViva cae)

“Our customers shoud regard us as a partner with a sensitive er and an
innovative @pacity.” (Skanemejerier, annual report, 1997, 2,the Proviva
case)

“Anders and | worked very dosely together during this phase. We did dl
kinds of crazy things at the time; we tested eveything — and it was great
fun!” (Personal communication, Wejdker, , 2000the IgY —egg case)

"...1 think my most important role is to be enthusiastic towards people |
med, within BioDoc as well as in my contacts outside BioDoc. | ' sell the
idea’ andif | doit... well, changes hapgen more easily... It is incredibly
exdting!" (Persona communication, §ostrand, 1999the Magiform case)

A closer look at organizaional structure reveds that a nonthierarchica structure
may provide the neaded freedom, which is assciated with credive production.

“In my previous job, | could use standad ways to solve problems. The
problems were distinct and repetitive.  This job is different. Everything is
new andwe haveto find rew ways of doing things. Of course, when | can |
use standard ways of doing things, | do, bu for the most part | make use of
my network in finding rew routines'. (Personal communicaion, Lindhdm,
1999,the Magiform case)

“l think 1 was hired tharks to my eperiences in the pha maceutical
indwstry. When | came here | reall thinking that this job is © flexble.
Nobody told me what to do. Dedsions were made quick and easy, in a
spontaneous corvesation between the three of us” (Persondl
communicaion, Erhardt, 1999,the Magiform case)

This reasoning abou organizaiona structure opens up for a comment on owerall
corporate allture. Most of the interviewed persons have their badkground and
experiences from a university setting, where freedom is considerable and ouput is
not measured strictly in monetary terms. It is accepted that the st and oucome of
processand product innovationisto alarge extent unknown. This uncertainty of the
outcome of the reseach projed is aso refleded in a number of partnerships
throughou the R&D-process Hence, difficulties in evaluating and forecasting a
reseach program appea to be an accepted part of the innovation process
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6.5.3 An entrepreneur as a manager of technology devel opment

It has been shown that the aedive process in any kind o organizaion, is often
driven by an entrepreneur (Gaddefors, 1996 Howell & Higgins, 1990Q. It is
through hs or her insight that information is transformed to an innowation, and
thus, anew ideais visualized and redized (Nystrom, 1990, 53.

In ead of these caes an entrepreneur has aded as a manager of techndogy
development. Vareman at Probi AB, Anderson at Skanemejeriner, Sjostrand at
BioDoc, Vejdker and Larson at Immunosystems AB and Rotschild at BioGaia
Biologics AB — they al have the role of ‘a trandator between two cultures, the
scientific reseacch community and the market. It is throughtheir eyes and in their
management that information is interpreted, techndogy is developed and rew ideas
are developed and exploited.

Through mrsonal contads the entrepreneur meds a challenging problem. In finding
solutions to this problem the eitrepreneur's experiences of solving problems
through research, and access to techndogies becme key fadors for innovation
success Since the innowvation processis not an individual achievement previous
experiences of cooperation with a group d reseachers has proved to be of
particular value.

The entrepreneurs have developed several “goodideas’ into businesses (i n addition
to the innowation processdescribed in the caes). It is not throughrespondng to an
awaiting oppatunity (Kirtzner, 1973 that the entrepreneur contributesin a aedive
process He rather creates a techndogicd and market innowation. Despite
difficulties and restrictions, the entrepreneurs creae the setting in which the
innowation processcan take place It isin chall enges from problems and ‘ horizontal
thinking' that the entrepreneur envisions future possbilities. The @ncept of
‘horizontal thinking' is used by Vejaker, in the IgY -case, when he describes how he
thinks of an idea (personal communication, 2000. It refers to thinking in ‘wide
and padicd terms, making wse of experiences and common sense. In contrast,
‘verticd thinking is what the reseachers do, acwrding to Vejaker, when they
structure problems and look closely in detail at a limited problem for cause and
effed. By assciating and assembling techndogies, individuals and resources, a
stage is provided for the ad of innovation.

6.5.4 Critical technologies

The potential for techndogicd and market uniquenessis foundin the handling d
critica techndogies. This refers to remgnizing areas of strategic value, where the
techndogies are regarded as criticd for the future development of processes and
prodwcts. Many o these strategic areas correspondto the techndogy development
described in Table 6.4. Some businesses ell out what their strategic aess are,
such as Skanemejerier’s recogrition o the aeas of baderi a, enzymes and pdar
lipids. Other businesses reved their areas of criticd tecdhndogies in patents and the
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development of know-how. An example of thisis en in the BioGaia cae, where
padkaging is developed (and petented) parall €l to their probiotic products.

Accesdng criticd techndogies is a strategic matter. It ties organizational aspeds of
development to the development of techndogies and markets. A virtua
organizaion, such as BioDoc, relies on their network of partners in the
development as well as in the production and sales of products. In the ProViva cae
it is espedally clea that Skénemejerier has chosen a strategic partnership strategy
to accessthe identified criticd techndogies.

“We build networks. We don' t have all the technoloy or skills within the
organization; strong partners carry a long way.”(Personal communication,
Andersson, 1998, the ProViva case).

Criticd techndogies are refleded in the product itself as well as in the processes.
During the different phases of the innowation process certain techndogies appea
more aiticd than athers with regards to the development of a product, a process
and a market. It appeas as if the development is not a process in even and
incremental steps, bu rather of breskthroughand ureven phases.

These legps in development are seen in the caes as, for example, tedindogicd
break-throughand market establi shments. The methodto geneticdly determine the
strain of ladic baderia, in the ProViva cae, is an example of amajor techndogicd
breakthrough.A pubished article with clinicd results in awell-known journal may
be another manifestation o atedindogicd bresthrough(The gut, in the Magiform
case). A cetain techndogicd development is criticd in a particular phase, and as
the innowation processproceals, other techndogies come into focus for the process
to continue.

As apart of business srategies, techndogicd strategies also reflea the maturity of
a market. The genera domain of the food industry is a mature market, which is
signified by consolidated and closed techndogicd and marketing strategies
(Nystrom, 1990. Most criticd tedindogies are therefore seen as efficient
production techniques and market strategies, designed to erode the paosition o
existing lrands.

6.6 Marketing strategies

Marketing strategies are ways to develop and find customer segments. In ead of
these caes, tedhndogicd strategies lead the way to increassed knawledge,
immateria rights (seen in, for example, patents) and groducts with added value.
Developing markets for these products are discussed below. Commerciali zaion o
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technological strategies is also seen in terms of licensing agreements (see 6.6.5
Licensing agreements).

Depending on how the product is defined, the customer segments in focus will
vary. If the functional food product is seen as, on one extreme, a cure for a disease
or, on the other extreme, a traditional food, the marketing strategy will vary. These
strategies are manifested in the selection of targeted market segments, the use of
marketing arguments and in the choice of distribution channels for the product
(Figure 4.2).

In the model in Figure 4.2 for marketing strategies, a number of possible strategies
for functional food products are presented. It is not assumed that products by
themselves necessarily determine the category in which they belong. It is rather the
marketing argument by which they are sold that determines their categorization.

Unprocessed (natural) functional foods, such as garlic, broccoli, citrus fruits and
beans, are labeled as “traditional foods’. They are sold with little or no heath
argument (Edgeson & Marber, 2000). It is assumed that customers are aware of
their health effects. Health nutrition would be products, in many cases food
additives, that have a preventive medical effect, for example cholesterol-lowering
margarine. These are sold with product information about the health advantages.
Medical nutrition products refer to tube feeding and special foods for medical
conditions. Consumers in need of these products are, for the most part, well
acquainted with their needs and the product properties. OTC is a vast group of
products that are seen as drugs that can be purchased without a prescription.
Information about these products varies from vague health arguments to strict
information of dosage and effects (for example on headache medicines).
Prescription drugs are sold in pharmacies with information on dosage and side
effects.

6.6.1 Distribution channels

Depending on the strategy, distribution channels will vary for sales of a functional
food. If a functional food product is sold as an OTC, for example, the distribution
channel (in Sweden) would be a pharmacy or possibly “Naturapoteket” (a store for

natural remedies) or health stores. The marketing strategy would include
information to medical professionals and marketing activities on for example
medical congresses. If, on the other hand, a product is sold as a normal food/ health
food the expected distribution channel would be the retail market, where consumers
would find the product in afood store, or possibly a health food store.

Selling a product through a food retail channel assumes large volumes and a
willingness to compete for exposure in the shelves. Consumers will compare prices
with existing products that may fill their needs equally well. Hence, this strategic
choice results in alow price margin but a larger volume. If the distribution channel
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isamedical professiona (a doctor or a pharmacy), on the other hand, the volumes
are smaller and it is expected that the price margin is higher.

The distribution channel will also have an effect on the revenues through a
differentiated taxation. Food products are burdened with a 12% VAT>’, whereas
medicines are burdened with 25% VAT. This difference may amplify the effects of
difference in sales volume depending on the choice of marketing channel.

6.6.2 Targeted market segment

The choice of targeted markets is closely related to the choice of distribution
channel. Which markets are the targets for these functional food products? Who is
the consumer? In Sweden the chosen distribution channel will to some degree
automatically limit the market. Consumers go to the pharmacy mainly to purchase
medicines, and possibly hygiene products. At the pharmacy consumers might
expect to find functional foods as capsules or tablets. These products are not
possible to evaluate in terms of personal benefit from an added value for most
consumers. Many consumers, if convinced of medical benefits will, however,
probably be willing to pay a premium price for the expected added value of this
product.

In a food store, on the other hand, consumers expect to find food products;
products that the consumer recognizes as ‘food’ with many competing products and
relatively low prices compared to medical products. The functional food product in
a food store would thus have to taste well, be priced as a food product and be
recognized as afood product.

Looking at the rapid changes in the food retail market, it is clear that not only the
food industry, but also the retail market is changing towards fewer and larger actors
(Traill, 1997; Lagnevik & Kola, 1997). The stores become larger supermarkets and
they are fewer in number. In these stores, it is also possible to find aides with an
extended health food assortment compared to average food storesin Sweden. In the
US, large food stores commonly have a pharmacy within the store in addition to a
wide assortment of natural remedies and health foods. It is possible that in the
future this kind of integrated supermarkets where one can find a pharmacy and
other services within the store will be more common in Sweden. If thisis the case,
it will enhance the possibility to market functional food product as illustrated in
Figure 6.6.

57 VAT Value Added Tax, for food 12% and for medicines 25 %, in Sweden (2001)
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Figure 6.6 Marketing functional food products for targeted markets (from the
ProViva case, CAG Functiona Foods).

The model in Figure 6.6 shows graphically, in the center, how the size of different
targeted markets may vary. It a'so shows that the channel of distribution affects the
consumer’s expectations for the product. The curve at the left in the model shows
an increasing awareness among consumers of the new product throughout the
process of innovation. CAG Functional Foods (in the ProViva case) builds
consumer awareness by targeting the “sufferers’ first. They are the primary market

segment, in need of a product and willing to pay a premium price for it. As the
awareness increases, hew products containing the functional food ingredient (lactic
bacteria in this case) are introduced. The dietary supplement, a capsule, thus
becomes an ingredient in afood product.

The IgY-case appears to show the same type of marketing strategy as CAG
Functional foods. A medical application for ‘the sufferers’ has been introduced.
Products for broader markets are not yet devel oped.

In the other case studies, the products (ProViva, Magiform and BRA-milk) have all
been introduced as a food product sold in food stores. Positive results in clinical
studies have stimulated the development of a more concentrated version of the
product, for example in the ProViva and Magiform case. How these products are
going to be marketed remains to be seen. Furthermore, in all of these cases
continued efforts are aimed at developing a medical product (a capsule or apill).
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6.6.3 Marketing arguments
An analysis of the productsin ead case shows that the functional food poducts are
sold as normal food products with limited scientific information onthe products

padkaging (Figure 6.7).

In the IgY-case afunctional food poduct is nat yet developed, so it was labeled as
a drug (a prophyladic treament for patients with a disease). In the future, an egg,
as natural as thase most of us consume today, with an immune suppating effed
could be sold as a normal food, with a positive hedth image. This is further
discussed below.

- uct)
oViVZ, miolk for®” 1o prode”

(a M
M ed.igal oTC Prescription
nutrition drugs

Figure 6.7 Marketing strategies for the functional food poducts in eah of the
cases.

H ealth
nutrition

raditional
food

Clealy, dl of the products in these caes coud be sold with ‘heary’ hedth
arguments, providing solid scientific results of pasitive medicd effeds. In the past
the food indwstry has argued for the need to inform the wnsumer of the scientific
results in marketing arguments and yet nore of the products remotely touches on
the science behind the development, in the nsumer information®8, At a first
glance this ams like awaste of resources (costly R&D) if the consumers are not
informed. What could possbly explain these strategic choices? An analysis of ead
case providesinteresting passble explanations for the findings.

In the ProViva case the product is old by Skénemejerier, a large food poducing
company with many aher hedth-related products (milk-based products providing
cdcium and hedthy baderiain fermented products). The dhoice of selling ProViva
as a ‘normal food’ with a soft argument “ Your stomach will thank you” does not
interfere with the company image or sales of other products.

58 An internet address with more information abou the product, the scientific results and
possbility to makeinquiries, is provided onthe padages of these products.
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A soft marketing argument “Enjoy it and fed good' (Skanemejerier, 200)) is also
the main message in the alvertisement for ProViva in ICA-handarna’s paper. The
heading for this advertisement is “Swedish research dfers the Swedish people 5
crowns discourt”. It continues as. ‘It took dght years. Plus nine doctoral

dissrtations and thirty dinical studies. By then we, at Skanemgjerier, and the
researchers in Lund, hadmanaged to devdop a ndural fruit drink with the healthy
bacteria that provides protedion, Lactobacill us Plantarum 299V (pardon, bu that
is the name for researchers)...” In this advertisement the extensive reseach in
developing the product is given attention. The main message is gill, however, the
hedth effeds that the product brings to the consumer. The sales arguments for
ProViva Active dso conwveys a pasitive hedth message: "Drink it afterwards. The
Swedish elite does”. (“Drick den efterdt. Det gor den svenska diten”).

BRA-mjdlk is old by ICA-handarna & a private label and the reason for selling
BRA-mjolk as anormal food product is, of course, the fad that ICA-handlarnais a
large foodretail chain. No advertisements have been foundto promote this product,
but that is the cae for many aher private brand products that are sold by ICA-
handarna.

The Magiform products (misdli, biscuits, pasta, bread and craders) al have food
like gpeaances with regard to how they look and taste. The padages have a
picture of atanned and hedthy looking stomadh with the text “Deveéoped for you
who want to fed better in your stomach andin your gut”.

The 1gY-egg case does nat have afunctional food poduct on the market yet. For
comparison, havever, an egg poduct, which is ld in the UK under the name
“Columbus’ eggs’, is popuar amo ng consumers. These aygs have ahigh content in
omega threg which is associated with preventive dfeds in the aeaof coronary
heat disease. The sales argument for these egs is nat focused on geventing a
medicd condtion. It talks of hens that are fed a natural, wild and nuritionally
balanced fead, and thus making a hedth association.

We can summarize that these prodicts all have sales arguments that are ‘paositive
hedth messages. They do nd talk of threds, limiting risks and complicaed
scientific studies. Instead they focus on making the mnsumer fed good abou
purchasing and eding these products. An example of a product that has chosen to
use a‘“negative hedth message” is Benewl. The information abou lowering the
chalesterol is, of course relevant and scientificdly solid and many consumers are
aware of the risks assciated with a high level of chdesteral in the blood, bu the
message has a negative a@nndation. It makes consumers fed at unease éou
themselves and abou eaing food.

The motive for chocsing paitive hedth messages in these caes is probably
explained by a number of reasons. One of the most important reasons is the
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positive hedth image for the product as auch and the businessat large. Ladk of a
legal framework for marketing hedth effeds is another important institutional
fador but even in Japan, where it islegally reaogrized to make ascientific daim in
sales of “Fochu’ (Japanese for functional foods), abou 90% of the products are
sold with soft hedth arguments rather than scientific fads (Wikstrom, 200J). The
marketing strategies are focused on developing a positive relation to the austomers.
The institutional condtions are further discussed in “Marketing functional foods in
Sweden” (6.7.1).

6.6.4 Branding

A brand reme is a carier of beliefs, an image of a product and, in many cases of
the entire company. It provides grounds for firm image marketing and product
diff erentiation where the consumer shows his or her identity by puchasing certain
produicts.

The brand rames in these caes are: ProViva (for life), Magiform (stomad in
shape) and BRA-mjolk (good milk). These names, logos and ill ustrations on
padkages, al give hedth assciations. Asauming that is desired by the food
company, what are the underlying reasons? The main reason is that reputable brand
names provide anfidence that alows customers to dfferentiate these products
from other products, and they are thereby willi ng to pay a premium price for the
value alded product. It is assumed that the brand remes creae grounds other than
the function d the product (taste, nuritious etc) for making a choice of a product.

The strength of a brand rame can be determined in a austomer survey in terms of
reagntion and puchasing petterns. Ancther dimension d the strength o a brand
name isthe dasticity of the name (how much the name can be stretched). The brand
name Nike, for example, is a mnsiderable asst with high elasticity as it is
associated with a large number of good quality (highly priced) products. Examples
of how the brand rames are stretched in the caes are seen in the development of
ProVivaActive and aproduct line, Magiform.

A brand paitioning strategy is based onthe values that ead product are meant to
suppat as a part of a company image. These images are ill ustrated in the caesin
Table 6.2, as =if-images. The pasitioning strategy is also a means to strengthen the
competitive paosition by attrading interesting partners in development and
licensees.

6.6.5 Licensing agreements

Licensing agreement is ancther way of gaining pay-badk on R&D investments. In
the cases, Probi AB (ProViva) and BioGaia Biologics AB (L. reuteri) have pursued
this avenue. Both these companies are on the stock market. They are internationally
renown and dependent on a pasitive mwmpany image.
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Inlooking at the innowation grocessit is clea that both companies have patents and
brand remes to proted their intelledual properties. BioGaia Biologics have offered
licensees a mmplete product, including a brand name and a padckage, which, in this
case, is also asciated with major R& D efforts (LifeTopld , abattle for drinks).

A licensing agreament requires trust. A condtion for sharing tedindogies or know
how, such as a seaet redpe, is ©me kind o asaurance of cortrol and trust. This
condtion for trust is expressd in rigorous contrads and legally binding
agreements. Another way of gaining control is to maintain the dominion d a
critica part of the production process for example in produwction d a ‘starter
culture. In bah of these caes (ProViva and L. reuteri) the starter cultures are
produced in their own bhiotechndogy pants. The production fadliti es (Multiferm
AB in Lundand Biosentrum AS in Stavanger) have the cgadty to med the needs
of the licensees. Kegping the production knav-how within the company is away of
ensuring longlasting customer relationships and dependencies.

6.7 Marketing functional foodsin a societal context

Functional food poducts are developed in a ontext of pdlitics, legal systems,
norms and \alues, finances and aher societal fadors. In ealier studies of
functional foods the ladk of alega definition and system for functional foods has
been pdnted ou as magor problems for the food induwstry (Mark-Herbert &
Nystrom, 1993. Yet, the institutional condtions have dlowed for development of
functional foodsin these case studies.

6.7.1 Marketing functional foods in Sweden

In the presented cases, the lac of alegal system has not hindered the devel opment
of functional foods. The National Code of Pradice, though no alaw but rather an
agreement, has provided guidance & to how products with hedth effeds may be
marketed. Investments in R&D, resulting in products with medicd effeds, have
been launched thanks to a dose moperation between state authorities and
companies. Since Sweden has become amember of the EU, in 1995, havever, it
has becwome increassingy clea that harmonized legal systems for food and
medicines would fadlit ate production and trade with these products.

In Sweden the mgjority of functional foods are launched as food goducts. They are
sold with a hedth image & a premium price Theimage isto alarge ectent creded
by consumers and professonals in the medicd field, spread by the internet and by
the word of mouth. The interest for hedth has increased in the 199G among people
at large. Nowadays we commonly find a hedth issue page, column o even an
entire sedion d a paper devoted to hedth issues onaregular basis.

12¢



If we look at societal interest expressed in terms of financial suppat it is apparent
that governmental funds for reseach in this area ae rather moderate cmpared to
the financial suppat for similar adivities foundin for example Finland and Japan.
In Japan, it is cietal interest in limiti ng costs for medicd care that motivates the
financial suppat. In Finland, havever, like in Sweden, these investments are
motivated by forecasted industrial competitive alvantages.

6.7.2 Marketing functional foodsin the US

The foodindustry at large shows interest in pif in the US. Severa large companies
have started R& D programs of their own, a ali ances with ather businesses sich as
sean in the case in this gudy. Functional foods facemany problems, which may be
explained by their relative newness to the market to the FDA (Food and Drug
Administration) aswell as to customers.

For the sake of beliefs, as well as for legal reasons, ConAgra s goa (from the
ProViva cae) isto buld strong scienceto bad up the product. It serves as a base
for their business grategy. This means <ientific, well documented doulde blind
tests on people using the product or ingredient, and preferably studies conducted in
the US. Their reasoningisthat if the FDA isnot convinced, the consumer might not
be satisfied either.

If a dam and the product become an oljed of investigation for the FDA,
experience shows this may be atime- and resource- consuming pocess It took
eleven and rine yeas respedively for Johrson & Johnson to get approval for their
Sucralose swedener, and for Procter & Gamble to get approval for Olestra (a
cdorie free fat replacanent). Consequently, marketing the product as a dietary
supdement, as oppased to a food-additive, is a faster way to reat awareness i.e.,
to read the consumer market.

6.8 Strategiesto meet the future

The food businesses have traditionally been regarded as rather low tedh, producing
bulk products for a traditional market. It is commonly labeled as a raw material-
driven strategy. With contextual changes, new strategies for meding the future ae
emerging. Interest in gaining financial return onthe products as well as a strong
market position may acount for developing rew and more spedalized products as
well asfinding new markets. These new strategies are driven by market values.

6.8.1 New strategies

These new strategies require new organizational forms, new management styles and
new definitions of businessraison d étre. We have discussed the strategies reveded
in these caes as different ways to allow for the development of radicdly new
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products. But what about all other companies that have not been subjects of this
study? What are their options if they want to engage in development of functional
foods? Three strategies are theoretical options, for the existing food businesses.

One option is developing a variety of healthy substances, protected by immaterial
property rights, and formulating products that meet existing consumers needs. A
second option is to extend product lines by combining the portfolio of existing and
new product forms with innovative new substances. The third option is to follow a
strong trend, to identify emerging growth opportunities that can be accelerated into
the mainstream market through competencies in marketing and distribution. As
pointed out by Teece (1986) a fast second mover or even a slow third might
outperform the innovator. They may have access to the complimentary assets that
are needed to commercialize an innovation. “Innovating firms without t he requisite
manufacturing and related capacities may die even if they are best at innovation”
(Ibid, 285).

Some of the success factors required for each strategic option would be the ability
to develop and identify healthy substances, accessing consumer behavior
information, capacity to build brands, partnering skills and a strong distribution
base. Time to market will vary with the strategic pathway chosen, as will the risk.
There is no guarantee for success in either of these strategies. A suitable strategy,
however, is based on athorough analysis of the company competencies, willingness
to take risks and the fit with the overall business strategies.

In theoretical terms, as shown in Figure 2.4 (and 6.1), strategies for development of
functional foods can be illustrated as changes from the lower left corner outwards
in the quadrant. What is illustrated as a strategy for development with high
technological uniqueness (strategy C) may be of little commercial value in a short
time perspective but it may provide grounds for strengthened future market
competitiveness. Developing a high uniqueness on the market, on the other hand,
(strategy A) is most commonly used as it involves less investment in R&D. The
strategies in the cases would serve as examples of a strategy for development of
high technological and market uniqueness (strategy B). This upgrading process,
development of new technologies, is commonly carried out in different forms of
collaboration agreements.
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6.8.2 Access to technologies

One of the reasons for collaboration is to reduce costs and risk. One way of
managing risk is to protect the technology tied into this product or process through
proprietary rights, for example patents. These patents may cover severa
applications of a technology and use of, for example, a strain of bacteria A
common understanding among the interviewees, in the cases, is that patents, as well
as strong brands, are vital. This perception also dominates in the field of
pharmaceuticals where the production of certain medicines is discontinued when
the time for the patent is running out, even though the product is not replaced with a
superior one (Gustavsson, 2001).

Baring these perceptions of the importance of proprietary rights in mind, one might
ask if the food and pharmaceutical industry has something to learn from the
computer operative system industry? It was in the development of Linux, a
computer software, that the concept of open source devel opment received increased
attention (Wayner, 2000; Meliam 2001). Open source development refers to a
situation where technologies (knowledge) are shared within a community while still
maintaining commercial potential. The contrary would be a more closed strategy
for development of technology, which is used by, for example, Microsoft Windows.
The key to development in the open source strategy, in development of Linux, was
creating something together and taking pride in the peer recognition that resulted
from each addition to the program. The open source tradition also reflects the kind
of environment that presumably is characteristic for an academic environment.

Assuming that scientists get their schooling in an academic community, where
technologies are developed in collaborative arrangements with openness towards a
larger community, why do proprietary rights become so essential in food and
medical applications? A possible explanation is that in an open source development
the innovation process is difficult to manage. Some scientists will argue that the
innovation process in itself, independent of strategies and organizational
arrangements, is “anonlinear dynamic system” better described with chaos theory

than any planning models (Van den Ven, 1999, 5). If that is the case, an open
source development could be an option given the appropriate context and resources.
If the innovation process, on the other hand, is linear and possible to plan, an open
source development would certainly make the coordination of contributions and the
direction for devel opment arduous tasks.

The other possible explanation to rejecting an open source development is the
guestion of financing these developments. In the case of Linux many private
persons devoted their spare time at home to contribute to the program. For the
development of functional foods, however, it would require resources that are not
accessible to most individuals.

The last, and perhaps most important, reason for rejecting an open source
development for functional foods is lack of motivation among people at large. In
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the cae of Linux many individuals were frustrated with the monopdy situation that
Microsoft had aayuired. There were simply too few alternatives for people who dd
not want the highly-priced Microsoft products. In the development of functional
foods, althoughradicadly new, other food poducts do exist. Consumers rely on
foodand medicd authorities to ad in their interest. So far these interests have been
communicaed in coll aborative arangements between industries and authorities.

In Japan, state funds were direded towards the development of techndogies that
ultimately would provide lowered costs for hedth and medicd care in society and a
commercia potential for the food indwstry. In an ongoing opEn source
development of techndogies as coll aboration arrangements between industry and
state universiti es, these objedives are met.

Albeit, the open source development is probably nat alikely developmental path in
the aeaof functiona foods in Sweden - at least not the way we have defined it
here. If, howvever, the term open is omehow limited to a smaller and well -defined
community, such as the ll aborative arangementsill ustrated in the caes, the open
source development might be afruitful conceptual model assuming there ae well -
alocaed resources and trust among coll aborative partners.

6.8.3 Industrial marriage

The future market for functional foods also depends on the willi ngness of food
companies to invest in R&D. When magjor food companies dedde to close down
their R&D departments it raises the question o future development and the need
for skilled labor (Leife, 2001, §. Swedish Meds dedded to close down the R&D
department in 2001.As one of the largest food bisinesses in Sweden, in an industry
that strives to attrad people with higher education, it raises a question d a choice
of strategy that has led to thisdedsion.

Swedish foodmanufadurers gend lessthan two percent of their annual turnover on
R&D (Mark-Herbert & Nystrom, 2000B, 22)5°. Compared to the pharmacautica
indwstry (with nineteen percent of their annual turnover on R&D), which very well
could play amajor role in development of functional food markets, this sems very
low indeed (Ibid). Where the pharmacaiticd industry has an advantage, in a strong
R& D tradition, the food industry seems to have aneeal. The food industry, onthe
other hand, is more focused on consumer marketing; it has shorter development

59 The figure, 2% of annual turnover, for R&D in the food industry (Mark-Herbert &
Nystrom, 200B) seems low, yet it refleds a wide definition d R&D, including
environmental development and rew product development. In the most recent edition o
“Fakta 2001. Pharmaceutical market and healthcare” the cmparative figures are even
more differentiated; where the pharmaceuticd industry spends 26,8% of their annual
turnover and the @rrespondng figure for the food indwstry is 0.4%
(L&kemedel sindustriféreningen, 2001, 23).
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cyclesand it is less stringent on safety and efficacy evaluations. These areas are all
shortcomings of the pharmaceutical industry in the area of functional foods.

It seems reasonable that partnerships would benefit food and pharmaceutical
companies. These collaboration agreements, such as joint ventures, are seen in for
example the strategic agreements between General Mills / Protein Technologies
Inc. and Novartis Nutrition / Quaker Oats (reported in New Nutrition Business,
2000). Collaboration may provide advantages such as access to critical
technologies, as in the case of General Mills / Protein Technologies Inc., or new
markets, asin the case of Novartis Nutrition / Quaker Oats.

In a recent presentation by one of the CEO for a leading pharmaceutical firm in
Sweden he clearly stated that the strategic aims for future developments were
leading the way for products that impede, delay or all together prevent the onset of
a disease. The business idea is thus extended from products for treatment and
aleviation to include proactive and preventive products. These products are
especialy interesting in the area of weight reduction, allergies, cancer and coronary
heart diseases (Personal communication, Hassan, 2001).

The closing of an R&D department in a major food company, mentioned above,
could signify that new strategies for collaborative R&D activities will be the new
way of managing the innovation process. Skilled, experienced and well-informed
managers will simply have to build on networks of experts and coordinate the
development process, as a part of the new economy. This will be an interesting
field for studiesin the future.
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7 Conclusions and reflections

In addressing the research question How do Swedish food companies develop
radically new food products?, several factors appear to have explanatory value.
Some of these factors are described in the cases, in a contextual analysis and in
discussions in the preceding chapters. These factors are also summarized below in
terms of conclusions, a re-visitation with the research question, and a future
outlook.

7.1 Conclusions

7.1.1 A new product category

On a relatively stable market, such as the traditional food market, changes are
gradual and slow. The consumers are conservative and thus contribute to preserving
of prevailing conditions. In that environment, a strategic plan works well. It
provides conditions to achieve efficiency and a direction for future
accomplishments. New products and processes are developed with minor
alterations from those currently in use.

Radically new functional foods differ greatly from the vast majority of established
food productsisthe. They are radically new products in a new product group. That
is why developing these products is such a challenge. The development of
functional foods involves managing the innovation process and marketing products
with added value. A planned strategy thus has to be replaced by a strategy that
allows for flexibility. These strategies evolve over time and they change throughout
the innovation process.

The functional food market is arapidly expanding market. It has characteristics of a
changing market where flexible strategies are reflected in strategic collaborative
development that is ahead of the development of alegal frameworks, on the market
aswell asinindividual companies.

Businesses that want to succeed in this market will have to find new ways of
conducting management, in particular in identifying critical technologies. This
refers to building internal skills, employing innovative external sourcing,
developing new markets, establishing alliances, developing packaging, building
strong brands and finding venture capital for new developments. The strategic
options also include strategies of communication.
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A summarizing figure is presented to capture some of these strategic choices
(Figure 7.1). One of the underlying assumptions is that the food industry is facing a
challenge of changing attitude towards food production. In this perspective a faster
moving market requires a strategy that combines market pull and technology push
asdriving forces for the innovation process.

Technological
development

Clinically tested Building a market
medical effects position and a brand

Figure 7.1 Three corner stones for creating added value in developing functional
foods; technological development, clinically tested medical effects and
building a market position.

These strategic choices are summarized below in terms of technological
development (technological and marketing strategies), clinically tested medical
effects (organizational collaboration in the innovation process) and building a
market position (the use of market channels and brand names).

7.1.2 Technological development

In the past decades the Swedish food market has become more exposed to
competition. With increased competitive pressures, low prices and large volumes
may not suffice as strategic advantages in a long-term perspective. One way of
gaining competitive advantages requires finding new ways of creating added value.
Added value, asit is seen in these cases, is based on technological development. It
is a technological upgrading process that refers to making use of technologies
(knowledge, illustrated in Figure 6.1). In these cases the technological upgrading
leads to the production of value added products, profits from licensing agreements
and a boost for the company image.

These new technologies are protected by proprietary rights, that serve as an
assurance of ownership. They also provide grounds for a reinforced image for the
company. For a company on the stock market the image is reflected in the expected
future value of the shares. A company that is not noted on the stock market may
still receive benefits from a strong image as it may attract other successful business
partners to collaborate in sales or future development projects.
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7.1.3 Clinically tested medical effects

In this gudy the innowation pocess is £en as tedindogicd and market
development. The development of new products and processes are dependant on
one ancther. A succesdul innowvation process where aradicaly new product is
developed, requires that these processes are well coordinated.

The techndogicd development, as it is caried ou in these cae studies, is not an
in-howse adievement where one mmpany haes al the needed techndogies and
skill s. It israther a wllaborative acompli shment between research groups and food
companies. During the allaborative process partners were changed several times
and the organizaiona forms changed to med the new conditions throughou the
process A virtual organizaional arrangement provided a high degree of freedom
in, for example, the seledion d collaboration partners. Alli ances and joint ventures
signified a nedl to coll edively manage the innovation rocess Acquisitions, onthe
other hand, required a large caital investments and it provided a situation o
integrated management.

In the techndogy development, the knowledge in itself and the proprietary rights
play central roles. These proprietary rights, for example patents and krand rames,
provide an asaurance of greaer paybadk on the invested resources in the
development process The knowledge in itself is expressed in scientific studies to
badk upmedicd claims (Eliason & Berggvist, 200 and an awarenessof diff erent
areas for application. The mmpanies in this sudy dd not settle for using a newly
developed techndogy in ore aea for example food (functional food). All of the
cases reved plans for using rew techndogies in dfferent areas of applicaion, for
example in developing feed, medicd prodwcts and even products for reseach
purposes (Figure 5.6).

The alded value, and thus the revenues, in dfferent areas of applicaion will vary
depending on pices, voumes, taxes and the st of developing and marketing
products. However, very few food bisinesses in Sweden expressabusiness srategy
that includes making wse of techndogicd skill s throughlicensing (Mark-Herbert &
Nystrom, 2000B, 29-30). These businesses are simply food poducers with little
ambition to explore new avenues. What Wejdker refers to as “thinking
horizontally” (personal communicaion, 2000 could lead to rew aress of
techndogicd applicaion, even for establi shed techndogies where patents and tadt
knowledge provide asurance of ownership within collaborative arangements.
This avenue is not possble to take unlessthe raison détre is re-defined for most
food bisinesses.



7.1.4 Building a market position and brand

It seems reasonabl e to assume that many more functional food products will appear
on the market in the near future. Consumers with high expectations of health,
comfort and appetizing products will pay a premium price for these products.

Depending on how these products are marketed the revenues may vary, as will the
marketing channel and marketing arguments (Figure 4.2). If a product is sold as a
medical product (prescribed drug, OTC or a medical nutrition product) the sales
volumes will be smaller and the price higher. The sales will depend on medical
professionals. If a product is sold as a food product with a health image, the sales
volume will be larger and the price lower. These products can be found in food and
health stores.

These strategic decisions also affect product design and the marketing arguments
used. Looking at food products in general, it is evident that sales arguments have
changed drastically the past three decades, even if some of the food products are
basically the same. Prior to the 1970s sales arguments were often built on a strong
brand name alone (and the face of a happy house wife in her home). In the 1970s
and 1980s the health related arguments were based on "absence of negatives', for
example fat, sugar, salt, in information such as: “ This product is 96% fat free”. In

the 1990s these arguments have changed to positive information, "presence of good
stuff", for instance, fibers, minerals and ‘good-for-you-bacteria. Increased
awareness and interest in health among consumers at large has certainly facilitated
the marketing of functional foods.

The marketing strategy in each of these case studies reveal two very different
strategies — either targeting the “sufferers’ with a specific medical product or the

mass market with a food product (Figure 6.6). Marketing a product of a medical
kind (capsule, pill or concentrated version of a product) means that the “sufferers’

are targeted as the primary segment. Medical effects in scientific clinical studies
provide grounds for research reports and “hard facts’ in marketing these products.

Positive experiences from this group provide a spillover effect in the “d risk” and

“prevention” segment, consumers with a high awareness and priority of health. The
broad mass-market is eventualy targeted with a food product where the active
substance is an ingredient.

Another possibility is marketing a food product without medical claims. Instead,
soft marketing arguments like, “ X will make your stomach happy”, provide a
positive association between health and the product. In the cases where the product
has started as a mass-market product continued development may lead the way
towards medical products.
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7.2 Revisiting the resear ch question

Looking back at the research process, severa choices were made along the way.
Some were mine and deliberate, other choices were intuitive or my advisors.
Having tried different theoretical perspectives my choice was a creative
management perspective. Other perspectives did not provide grounds for
understanding the entire process, the development from idea to a product on the
market, including both technological and market devel opment.

| choose to focus on the process of innovation as it is seen in managing changes. In
studying the process, conditions that are necessary to cause an outcome were
discussed. It is the combination of these conditions that reveal the story and how
the outcome occurs. The case studies, however, were selected on the basis of the
outcome. A creative management perspective refers to the development of
technol ogies, markets and new businesses. My perspective al so includes a choice of
model and method for conducting the study.

7.2.1 A theoretical perspective ex post
In my theoretical understanding of the innovation process one step leads the way
for the next in the development of a radically new product and process. It is a
learning process in a new territory, followed by processes of refinement and
efficiency. This perception has affected my theoretical focus and my crafting of the
narratives (Barry & Elmes, 1997, 434).

During the interviews a story is told of how something new was developed. For
reasons of logic and rhetoric a story is often told as a chain of chronological events.
Detours are forgotten, mistakes are suppressed and uncomfortable situations are
neglected. In addition, constructive vagueness alow for a number of
interpretations. That is why we often get a rational story ‘on the expressway’
instead of awinding trip on a countryside back road. The story may therefore seem
more linear than it was, but careful interview technique will uncover some of the
detours and winding trips taken.

Crafting case narratives with a sense of novelty is a careful balancing act between
making the too familiar mundane and the unfamiliar lacking in credibility (Barry &
Elmes, 1997). A new area of studies, such as that of functional foods, thus creates a
sense of novelty that has to be balanced with familiar wordings and structure to
achieve credibility.

In these cases it was sometimes hard to clearly separate the different phases of the
innovation process. The collaboration was carried out in such away that it was hard
to draw lines between phases and the allocation of labor in the innovation process.
It became increasingly clear to me, however, that product, process and business
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development are highly interdependent processes, all of which are needed for living
up to tomorrow’s expedations.

7.3 Future developments and resear ch

In these caes, the innovation processis discussed asit is caried ou by reseach
businesses in collaboration with food businesses. The outcome of the successul
collaboration is radicdly new products with high techndogicd uniquenessand a
high degree of uniqueness on the market. The market for functional food is
forecasted to continue expanding. It remains to be seen for how longthe functional
food market will continue to be dominated byfood bisinesses. Reseach shows that
pharmacaiticd and hiotechndogy firms do considerable reseach in for example
probictics (Childs, 1997. Ancther areaof interest for the pharmacautica industry
is phyto-chemicds as future ingredients in functional foods (internet, Leaherhead,
2001, foodineweb...). Pharmacauticd companies also demonstrate strategic ams
that go keyond treaing symptoms and curing dseases. Pharmaceuticd and
biotechndogicad companies have the capadty and perhaps an interest in making an
entrance on the functional food market.

There ae over 20 000launches of new food poducts in Europe done eab yea
(Internet, Leaherhead, 2001, foodine..89). Facel with an increasing
competitiveness food manufadurers are under presaure to find products with added
value. Added hedth benefits is one option and convenience is ancther. Idedly,
many consumers want bath of these added values. These products are developed for
‘cash-rich and time- poa’ consumers. Their snacking habits are linked to an adive
life style with little time to cook and many meds ‘on the go. An awareness of
major changes in life style and eding habits is a ndtion for the succesdul
development of new food groducts.

These amnclusions raise aquestion d the interest of society at large in these foods.
Asaiming these products delay the onset of a disease, offer a cure or a better
treament of a diseaseb?, does this make the development of these products a
societal interest? A person eds on average 50 tons of foodin a lifetime (Sandkberg,
2007). The composition d this food and life style in general will to a large extent

60 According to Leaherhead (internet, 2001, foodine...) the number of new food poduct
launches in 2000in Japan and Europe is abou 20 000respedively. The mrrespondng
number in the US (for 2000 isabou 12 000 podLcts per yea.

61 The diseases that functional food poducts may prevent, or be apart of the treament of,
are for example AIDS (Coghan, 2000, Diabetes Type 2 (Hellénius, 2001, Tuomilehto et
al., 2007),Crohrs disease (Almer, 2001), Cystic Fibrosis (Carlander et a, 1999, cancer and
cancer treament (Rafter, 2001; Tingdker-Johanson, 2001 A, 8), coronary heat disease
(Saldeen, 2001, Anonymous in Kemivarlden, 2001) and alergies (Alm, 2001, Tingaker-
Johansson, 2001B, 3-5).
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determine the risk for so called welfare diseases (for example, cancer, coronary
heart disease, diabetes and osteoporosis). Many of these diseases can be proactively
treated by choice of food products and lifestyle.

Since the costs of medicines and medical care in western societies are very high,
and rapidly increasing (Axelsson, 2000; Grewin, 2001; Carrey & Barret, 2001), we
may expect these products to benefit both the food industry and society at larges2.
After all, rather than subsidizing the treatment of a disease it seems more logical to
support prevention in a proactive strategy for health. If society does not subsidize
the products, should the development be funded through research grants as is the
case in Japan and Finland?

The area of novel foods, foods containing genetically modified raw material, is also
an area of growing concern. The techniques to enrich products with certain
components and give products desired characteristics are available. Is this
development desired and needed by consumers? Consumers’ attitudes will have an
impact on the development of legisation and the acceptance of new products
(Bech-Larsen et a, 2001; Bredahl et al, 1998). The ethical aspects of food
production and health will increase in importance as the boundaries between food
and medicines, traditional processing and genetic techniques, and information and
marketing, are fading.

Let the food be your medicine and the medicine be your food.
(Hippokrates)

62 According to The Swedish Association of the Pharmaceutical Industry (Anonymous,
2001,8) the sales of medicines in Sweden has increased significantly. In 1980 the sales of
pharmaceuticals per capita was 453 SEK. Twenty years later, 2000, the sales, per capita, is
2822 SEK.
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Per sonal communication

Case/ Person Position and Timeand | Kind of
mar ket or ganization place contact
ProViva Kenneth Resporsible for R&D, 98.05.11 | personal
Anderson | Skanemejerier EK. for. Malmo interview
ProViva Mats Lonre | Product manager, 00.02.14 | conference
ProViva product group, | Stockhom
Skaenmejerier Ek for. 01.03.05 | mail
ProViva Claes CEO, 98.05.11 | persona
Lonrer ProbiFead AB Lund interview
ProViva Sam Rao Vicepresident of Science | 98.11.12 | persond
and Techndogy, Omaha, interview
ConAgralnc. USA
ProViva Steven VicePresident Marketing | 98.11.11 | personal
Stirling and sales, CAG Omaha, interview
Functional foods USA
ProViva Ka CEOQ, 97.11.26 | IVA-
Vareman Probi AB Stockhdm | seminar
(until 2000 98.02.03 | persona
Lund interview
ProViva Monica CEO, Probi AB 01.05.10 | mail
Walter (from 2000) 01.06.19 | telphore
interview
Magiform | Ingmar Resporsiblefor R&D at | 99.06.11 | personal
Borjeson | AB Ceredia Stockhdm | interview
Magiform | Johanna Resporsible for 00.02.22 | personal
Ehrhardt marketing, BioDoc AB Stockholm | interview
Magiform | Carola Resporsible for R&D, 99.12.17 | persona
Lidhdm BioDoc AB Stockholm | interview
Magiform | Lars CEO, 99.08.24 | personal
Sjostrand BioDoc AB 99.12.17 | interviews
Stockhdm
IgY-egg Bernardt OL, Klin. Mikrobiologi, | 01.01.09 | written
Clasn Kérngukhuset 01.12.06 | feadbad,
Skovde mail
IgY-egg Hans Prof. Pediatrics, 00.8.31 | persona
Kollberg UAS, Uppsala Uppsala interview
IgY-egg Anders Dr., Hea of dep. 00.05.19 | conference
Larson Dep. o Medicd Stockholm
Sciences, UAS, Uppsala | 00.07.04 | persona
Uppsala | interview
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IgY-egg Per-Erik Agr. andfarmer, 00.08.10 | persona
Wejaker Sorgarden, Vittinge Uppsala | interview
IgY-egg Helena PhD-student in avian 01.03.27 | mail
wall studies, SLU, Uppsala
BRA- Anita Corporate 98.09.01 | conference
mjolk Lindstrom | Communication, 98.11.25 | mail
BioGaiaBiologics AB
BRA- Bo Tedhnicd Coordinator, 98.11.30. | persona
mjolk Mol stam BioGaiaBiologics AB Stockhdm | interview
BRA- Peter Managing Diredor, 98.09.01 | conference
mjolk Rothschild | BioGaia Biologics AB 98.10.12 | persona
Stockhadm | interview
Market Goran Consultant , market 98.09.02 | conference
Alsterlind | analysisin the medicd Stockhdm | informal
field talk
Market AkeBruse | Medicd expert, 00.05.19 | conference
National Food Stockhom | + informal
Administration talk
Market Fred Pharmada Upjohn AB 01.08.17 | NFF
Hassan CEO Uppsala conference
(Plenary speed at NFF (Uuv)
conference)
Market Karin Managing Diredor, 99.09.07 | persona
Mamcrona | Swedish Center of Uppsala interview
-Friberg exellence andinnowation | 00.05.18 | conference
in Functional foods Stockham
Market Bertil President , National Food | 99.08.26 | persona
Nobelie Administration Uppsala interview
Market Jan Managing Diredor, 99.07.03 | telephore
Rosenstrom | Livsmedelsinduwstrierna | Stockhdm | interview
Market Héakan Professor, 93.01.08 | personal
Rudérus Uppsala University Uppsala interview
Market Peter Marketing Consultants, 00.04.20 | Persond
Wennstréom | Lund Stockholm conversation
99.05.18 | Conference
Goteborg
Market Per-Ol of Professor, 93.05.05 | persond
Sjodén Uppsala University Uppsala interview
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Brochures and case specific references

ProViva

ConAgralnc., 1998 Annual report. An Appetite for Excdlence
Culturelle information materials from CAG Functional Foods (1998.

Living Well With Probiotics, 1998(an information pamphlet about probiotics, for
the media, which was nt out by CAG Functional Foodsin 199§.

Prevention, Americas# 1 Choicefor Healthy Living, 1998,0ctober (a hedth
magazne).

Probi AB, 1998, 1999, 200@&\nnud report.

Probi AB, 1996, 1997,1998, 1998n internationd news letter. 1&2 (1996, 1-3
(1997 & 1(1998.

Probi AB, 2001.Half year report.

Probi, bérsintroduktionsbroschyr for Skanemejeriers agare och arstéllda. To
order: 046- 16 87 50 ofax: 046- 16 89 28(Introduction to the stock market
brochure).

Skanemejerier Ek. For., 1996, 1997, 1998, 1999, @D Annud report.

Skanemejerier, 2001.Svensk forskning uder svenska folket pa 5 kronar i rabatt.
ICA-handarnastidning, Buffé. 7, 22.

Magiform

BioDoc (pa svenska och engelska, en presentation)

Bjorck, S., Bosaeus, |., Ek, E., Jennische, E., Lonrroth, 1., Johanson E. & Lange,
S. -- Foodrinduced stimulation d the antiseaetory fador improves gymptoms
in human inflammatory bowel disease. ----- (KONFIDENTIELLT material,
som skall puliceras...accet i the Gut, decanber 1999

C enidétidskrift omcerealier, 19991.
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Europeiska gemenskapens officiella tiding, 1999. Kommissonens direktiv
199921/EG (25 mars 1999, L91/29-36.

Lange, S., Jennische, E., Johanson, E. & Lonrmroth, 1. 1999. The antiseaetory
fador - synthesis and intracdlular locdisation in pacine tissues. Cell Tissue
Research 296: 607-617.

New Nutrition Business. 1999 4:4 (p. 1,6, 40.

Prov fran tarmen mer att litapd & provokationer med mat. Tema atma och alergi.
Dagens Medicin, 1999, 274, 28.

lgY-egg

A projed proposal for algY reseach center. 2000.A projed for research and
development of avian antibodes (1gY). A crossdisciplinary research
institute in Heby municipality (work in progress.

Carlander, D., Kollberg, H, Wejaker, P. E. and Larson, A., 1999.Prevention o
chronic pseudamonas ag’uginosa wlonisation by grgling with spedfic
antibodes. In : Egg Nutrition and Biotechndogy (Ed JS Sm). CAB
International, Walli ngford, Oxon, UK. ISBN 0851993303Book, p371374.

Carlander, D., Kollberg, H., Wejaker, P.E. and Larson, A., 2000A. Peroral
immunaherapy with spedfic yolk antibodes for the prevention and
treament of enteric infedions. Immundogic Reseach, 21, 16.

Carlander, D., Sundstrém, J., Berglund,A., Larson, A., Wretlind, B. and Koll berg,
H., 2000B. ImmunodobuinY (IgY) — A new tod for the prophylaxis
against Pseudomonas agruginosain cystic fibrosis patients. Xl th
International Cystic Fibrosis congress4-8 June 2000, aa presentation,
abstrad.

Carlander, D., Wilhelmsson, M. and Larson, A.,, 2001 Limited day to day

variation d 1gY levelsin eggs from individual laying hens. Food and
Agricultural Immunology, (accepted bu not printed)
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L actobacillus Reuteri

BioGaia, 1998.BioGAiaBiologics AB. Applied biological systemsfor improving
health and enhancing protection systems from disease. (An information
broschure).

BioGaia Biologics AB (pul), 1998(stock market information).

BioGaia Biologics AB, Annual report for 1997, 1998, 1999.

BioGaia presentation krochure, 1997(in Engli sh).

BioGaia, Functional Foods- en miljardmarknad (a poster).

BioGaia Biologics, Culturing Your idess. Contrad manufaduring o
biopharmacauiticds (an information kroschure).

BioGaia, Lactobacillus Reuteri - ett eff ektivt probiotikum. Lagesrappart 1996.
(afinancial statement from 1996.

I nter net

BioDoc AB, 99.08.24,www.biodoc.se

BioGaiaBiologics AB, 98.10.112001.03.01ywwv.biogaia.se

ProbiAB, 98.05.11ywww. probi.se

Leaherhead, UK, 2001.03.01ywww.Functional FoodsToday
2001.11.29www. foodlineweb.co.uk

Swedish Centre of Excdlence and Innovationin Functional Foods, Sweden,

2001.03.01ywww. functionalfoods.nu
2001.01.08ywwv.functional foods.nu/file/dyn/0000m/619i/dyn, 2001
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Appendix 1
Per spectives of the innovation process in different management schools

Studies condwcted by researchers from different disciplines and schods reflea
severa choicesin perspedive. The businessmodel, main focus and whether or not
theinnowation processis at all recognized will determine what perspedive might be
a fruitful one. Shown below is a timetable for how ideas and concepts have
developed in management studies during the second half of the twentieth century
Table A.

Table A. Development of management studies (based onNystrém, 1997, 34)

School of Time | Business Main focus Examples of
thought model author s%3
Econamic -1960 | One attireunit, Short runefficiency | Kotler,
rationality, Porter,
efficiency & Simon,
predictability Taylor
Organizaiona | 196Qs | Different Adaptationto a Lawrence,
I functional units given environment Losch, Porter
Strategic 197Qs | Different Seach for theright | Ansoff, Crawford,
strategiesneeded | environment Day
at different times Mintzberg
Resource- 1980s | Firm spedfic Ultimate use of Penrose, Rummel,
based cgpabiliti esand resourcesin the Teece
assts, emphasis | environment Wennerfeldt
on efficiency
Credive 1990s | Intellecual Creding Nystrém,
copital, oppatunities and Tushman,
techndogicd the environment Utterbad,
aqquisition and von Hippel
management

The perspedive for this gudy would sort under the aedive management schod.
The innowation processis e as creding oppatunities — development of new
products, processes, markets and businesses. These oppatunities are discussed (in
Chapter six and seven) in terms of innowvation management where an externa
environment that sets the outer limits and diving forces for the innovation rocess
(presented in Chapter four and five).

63 These authors are nat listed in the referenceli<t.
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Appendix 2
An interview guide

Prior to each interview contacts were made with the interviewee. Procedures for
reviewing the material were decided prior to the meeting. During the interview
questions are asked based on the themes below in a relaxed conversation. During
some interviews the first question lead the way for a long “story” that entails most
of these themes. My follow-up questions, during al interviews, aimed at making
sure | understood the interviewee's story.

(date, place, conditions)

Interview person
Name, position, personal history

(What isyour role at...?)
Description of the company and its environment

(Would You tell me alittle about the development of...?
critical incidents... how did You... ?, when did You...?, why did You...?)

Themes covering:
A. General characteristics
B. Company organization
C. Markets served by the company
D. Market strategy for the company
E. R & D strategy for the company
F. R & D organization
A description of products and processes
G. Product characteristics
H. Process characteristics

(My own reflections regarding the interview)
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Appendix 3

Products and websites for functional foods products
( www.Functional FoodsToday , 2001.03.01, L eatherhead, UK)

4 Plus (www.emmi.ch), ACTIMEL (www.actimelusa.com; www.actimel.tm.fr),
AKTIFIT (www.emmi.ch),

AVIVA www.wander.ch/cgi/de/products/functionalfood/index.asp,

BARRES MEMOIRE/CARRES MEMOIRE (www.gerble.com),

BECEL PRO.ACTIV (www.becel.com.br), BENECOL (www.benecol.com),
BIENESTA (www.hero.es), BRAIN GUM (www.braingum.com),

CANDIA (www.candia.fr), CHEERIOS (www.cheerios.com)

COLUMBUS EGGS (www.columbuseggs.com),

DANONE BIO (www.danone.it/bio.html), EVOLUS (www.valio.fi),

FLORA PRO-ACTIV (www.flora.net.au), GAIO/CULTURA (www.mdfoods.dk),
GEFILUS CHEESE/GEFILUS PRODUCTS (www.valio.fi),

INDOMILK OMEGA 3 MILK POWDER ( www.indomilk.com),

JOUR APRES JOUR/LACTEL ET OMEGA 3/LACTEL CALCIUM (www.lactel.fr),
JUVER CALCIO (www.juver.es), KAIKO CALCIUM (www.iparlat.com)

L C1(www.lcl.com/homepage.html), LEY MA CALCIO (www.leyma.es),
LINOBENE (www.hk-ruokatalo.fi), MAMAN
(www.parmalat.net/www/product/ita/prodotti/parmal at/latte_speciale uht_split.htm)
MILRAM (www.nordmilch.de),

NESPRAY (www.nestle.com.my/products/nespray _milk_powder.htm),
NUTRIBREAD (www.williamjacksonbakery.co.uk/news.html),

OCLEA (www.wander.ch/cgi/de/products/functionalfood/index.asp),

OMEGA 3 MILK

(www.parmal at.net/www/product/ita/prodotti/parmal at/latte_speciale_uht_split.htm)
PLUS(www.parmal at.net/www/product/ita/prodotti/parmal at/latte_speciale_uht_split.htm)

PROBIOTIC PLUS OLIGOFRUCTOUS/PROBIOTIC MIT CEREALIEN
(www.bauer-milch.de/de/i_produckte.html),

PROCULT (www.muellermilch.de), PROVIVA (www.proviva.com),
PULEVA CALCIO/OMEGA 3 (www.puleva.es/_marcos/puleva.htm)
QUAKER OATS (www.quakeroatmeal .com; www.oatmeal forwomen.com),
TAKE CONTROL (www.takecontrol.com),

THISWHITE STUFF/HY FIBE (www.ti ptop.com.aul)

TROPICANA CALCIUM (www.tropicana.com),

UNCLE TOBY S HI-GRAIN (www.uncletobys.com.au)

VERUM HALSOFIL (www.norrmejerier.se),

VIVIL FUN FUN + ENERGY/ANTJES ENERGY (www.vivil.de),
WASA VITAL FIBER+/WASA VITAL SPIRIT+ (www.wasabrod.se),
YAKULT (www.yakult.co.jp) and YOSA (www.bioferme.fi)
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Appendix 4

World Wide Web sites to functional food organizations
( www.Functional FoodsToday , 2001.03.01, L eatherhead, UK)

AACC Functional Foods Online (http://www.scisoc.org/aacc/funcfood),
Agriculture & Agri-food Canada Food Bureau
(www.agr.calfood/markets/nutraceu/enutrace.html),
American Nutraceutical Association (Www.americanutra.com),
British Columbia Functional Food & Nutraceutical Network (www.bcfn2.com),
Cranberry Institute (www.cranberryinstitute.org),
Emerging Cran-Health News (www.oceanspray.com/cran_health_news.htm),
Food Navigator (www.foodnavigator.com),
Food Processing' s Wellness Foods (http://www.wellnessfoodnet.com
Forbes Medi-Tech (www.forbesmedi-tech.com/ffnab.asp),
Functional Foods Alberta - Centre of Excellence (www.fface.com),
Functional Foods from Finland (virtual.finland.fi/finfo/english/funcfood.html),
Functional Foods Today (www.functional foodstoday. com),
Herb World News Online (www.herbs.org/current/topnews.html),
Infant Vision ( www.infantvision.com),
International Food Information Council (www.ific.infohealth.org/index6.htm),
Japanscan (www.japanscan.com),
Loders Croklaan Lipid Nutrition (www.lipidnutrition.com),
Natural Products Industry Center (www.npicenter.com),
Nutraceutical Alliance (www.nutraceuticalalliance.com),
Nutrition Business Journal (www.nutritionbusiness.com,
NUTRA Solutions (www.nutrasol utions.com),
Saskatchewan Nutraceutical Network (www.nutranet.org) and
Swedish Centre of Excellence and Innovation in Functional Foods
(www.functionalfoods.nu)
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