
Henrik Mattsson 

Locating Biotech
Innovation
Places, Flows and Unruly 
Processes

GEOGRAFISKA REGIONSTUDIER NR. 73 





List of publications 

The studies in this doctoral thesis are presented in the following papers: 

1. Mattsson, H. (2006): How Does Knowledge Production Take Place? On 
Locating and Mapping Science and Similar Unruly Activities. In: Bar-
aldi, E., Fors, H., & Houltz, A. (Eds.) Taking Place: Locating Science, 
Technology, and Business Studies. Science History Publications: Saga-
more Beach, MA. 

2. Mattsson, H.: Innovating in Cluster / Cluster as Innovation. The case of 
the Biotechvalley cluster initiative.1

3. Mattsson, H.: Mobile talent or privileged sites? Making sense of biotech 
knowledge worker mobility and performance in Sweden.2

4. Mattsson, H.: Embedded Innovation and Footloose Firms: On the Limits 
of Biotech Based Regional Policies.3

1 In progress, European Planning Studies, Submitted November 2006. 
2 In progress, Social Geography, Submitted December 2006 
3 Manuscript, not submitted 



Cover illustration by Johannes Kepler from his book  
De Stella Nova in Pede Serpentarii 1606



Contents

Preface and acknowledgements ......................................................................7

1. Introduction.................................................................................................9
1.1. Aim....................................................................................................11
1.2. Research questions ............................................................................12
1.3. Structure of the thesis ........................................................................13
1.4. Terms of reference ............................................................................15

2. Tech-based economic development – regional expectations for biotech..17
2.1. Innovation..........................................................................................18
2.2. Perceived innovation effects as driving forces..................................18
2.3. Localized knowledge.........................................................................20

Tacit knowledge ..................................................................................21
Culture and institutions........................................................................22
Communication and buzz ....................................................................23

3. A tale of two spatialities – polycentric biotech and mono-territorial policy
......................................................................................................................24

3.1. ‘Swedish’ biotech..............................................................................24
3.2. The polycentric spatiality of biotech .................................................26
3.3. Swedish biotech-based policy ...........................................................26

4. Methodological points of departure ..........................................................29
4.1. Time-geography ................................................................................29
4.2. Oral geography..................................................................................31
4.3. Grounded theory................................................................................32

5. Summary and discussion of findings ........................................................33
5.1. Summary of the papers......................................................................33
5.2. Where is biotech? ..............................................................................37
5.3. What do we want from biotech?........................................................38
5.4. How do we get at biotech? ................................................................39

6. Conclusions...............................................................................................41
6.1. Reach of the conclusions...................................................................41
6.2. Unruly innovation .............................................................................42
6.3. Innovation or ‘vain notion’ for regional policy? ...............................44

7. References.................................................................................................46





7

Preface and acknowledgements 

One of the most rewarding aspects of working with this doctoral thesis was 
to write and analyse biographies. It has been fascinating to explore the sto-
ries of people, firms, places and technologies. This work has often caused 
me to think about my own situation and the determining moments for the 
present thesis. Looking back at the time that has passed since I started my 
doctoral studies in September 2002, I note that plans change, a lot. This 
preface is dedicated to all the people who have helped me, not only to write 
a better thesis and to become a more skilled economic geographer, but also 
to cope with the constantly changing reality of a doctoral student.    

I am especially grateful to my supervisors Anders Malmberg and Dominic 
Power for their tireless support and for teaching me so many things. With a 
perfect mix of patience and honesty, you both helped tremendously in trans-
forming my texts from “lists of broken research promises” into “not totally 
worthless papers”. Seriously though, it has been a privilege to have such 
skilled and dedicated supervisors and while all the flaws of this thesis reflect 
only my own inability, the better part of its substance I owe to you. It has 
also been a great comfort to know that your willingness to help always goes 
way beyond duty. 

I would like to thank all my friends and colleagues at the Department of 
Social and Economic Geography for their contributions. Göran Hoppe, 
Daniel Hallencreutz and Anders Waxell have read and commented on drafts 
of this thesis. Hans Aldskogius, Christian Abrahamsson, Dzamila Bi-
enkowska, Magnus Lagerholm, Johan Jansson, Atle Hauge, Per Lundequist, 
John Östh and Tobias Fridholm have helped me with the manuscript – they 
and many others have also added much splendour to the daily life at the de-
partment. Kerstin Edlund and Eva Hodell kept me alive on the administra-
tive front (I would not have lasted a day without you). Furthermore, I hope 
that Sture Öberg, Gunnar Olsson, Mats Lundmark, Örjan Sölvell, Sarah 
Whatmore, Jamie Lorimer, Alistair Rogers, Linda McDowell, Gordon Clark 
and Norma Rantisi do not object to being mentioned here, you have all en-
riched my time as a doctoral student and my academic abilities. I am also 
very grateful to all the people in Swedish biotech who shared their stories 
with me, I could never have written this thesis without your contributions. 



8

On a more personal note, I would like to thank my family and friends for 
supporting and inspiring me. I am especially thankful to ma douce Marie-
France and her family for making my adventure in Québec such a joy. Votre 
appui et votre accueil chaleureux m’ont permis, si loin de mon pays, de me 
sentir chez moi. Finally, I want to thank my parents, to whom I dedicate this 
thesis.

Montréal, March 2007  



9

1. Introduction 

Pharmaceuticals, biotechnology and medical technology are important to 
Sweden. They contribute to health and welfare, to employment and growth. 
Our common strategy will contribute to making the Swedish pharmaceutical-, 
biotech-, and medical industry one of the primary forces for innovation, re-
newal and sustainable growth in Sweden.   

Thomas Östros, Minister for Industry and Trade, Göteborgsposten/Debatt 7 
December 2005 (author’s translation from Swedish)    

The global economic landscape is constantly changing: New industries 
emerge, old industries wither away and most industries undergo transforma-
tion. Centres shift from one neighbourhood, city, region or country to an-
other. Flows of trade diminish, intensify, change direction and reconnect in 
new network configurations. Regional hierarchies are being shuffled. Some 
places prosper while others stagnate. Understanding the twists and turns of 
this dynamic has long been one of the primary objectives of economic geog-
raphy; while coping with it has always been a key issue for those living in 
the places, regions and nations that, at a given moment, are being redefined. 
Indeed, it is fair to say that virtually every contemporary market economy is 
characterized by some sort of – often academically informed – public policy 
response to shifting economic realities (Dicken 2007). Recently, we have 
seen the rise, in this context, of a new set of strategies that are commonly 
termed ‘tech-based’ economic development. Tech-based economic devel-
opment involves an understanding of, and responses to change in economic 
landscapes that build on the notion that technology is one of the most power-
ful forces behind economic growth (Freeman and Perez 1988; Freeman 
1988), and that this force can in turn be harnessed for the gains of local, re-
gional and national economies (Kline and Rosenberg 1986; Storper and 
Walker 1989; Malecki 1997; Edquist 1997; Braczyk, Cooke, and Heiden-
reich 1998; Cooke and Leydesdorff 2006).  

This thesis is an investigation into the potential – and limits – of tech-based 
development policies for creating renewal and economic growth at the local, 
regional or national scale. The study at hand focuses on biotech-centred 
strategies in Sweden. How does it really work when a team of biotech re-
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searchers develops a new invention? How can a small Swedish town manage 
to attract large foreign direct investments and stay competitive in the global 
biotech landscape? How is the performance of biotech knowledge workers 
affected by the places they live in, go to, leave, and make up? What impact 
can a biotech firm have on the local economic landscape in which it is lo-
cated? These are the kind of questions that are studied in the present thesis. 
The ambition, however, is to also say something more general about the very 
notion of tech-based development of economic spaces. One interesting as-
pect of such development strategies, which is seldom addressed, is the fact 
that a majority of the new industries and knowledge activities that politicians 
and academics hope will be providing the regional prosperity of tomorrow 
are ‘more than regional’. Biotech and similar industries are intensely linked 
to global value-chains, markets and production networks, and this aspect of 
their configuration makes them particularly hard to understand and govern 
from a regional or national point of view. Still, having a strong biotech in-
dustry or innovation system is a common object of desire for governments 
around the world; of which the above-quoted statement made by the former 
Swedish Minister for Industry and Trade is but one expression.  

The term ‘more than regional’ does not exclude the existence of localized 
elements in biotech activities or knowledge creation. Even though the bio-
tech industry is globally connected and interdependent, it is not disconnected 
or independent from local environments. Indeed, the nodes of importance in 
global biotech networks are in a sense nothing more than a set of local mi-
lieus (Amin and Thrift 1992; Porter 2000; Audretsch 2001). Therefore, be-
coming a biotech hotspot is not a totally unobtainable object of desire. The 
problem is rather that we are dealing with two spatial systems that are not 
very compatible but still often treated as one, therefore potentially giving 
false hope in many cases.  

If we look at biotech-based economic development we have, on the one 
hand, a biotech innovation system and industry which is global but at the 
same time consists of localized elements. On the other hand we have na-
tional and regional economies that although they are definitely impacted by 
global events are fundamentally territorial in terms of governance. This cre-
ates a spatial mismatch since the first spatial system only partly and occa-
sionally takes place or passes through the second system (compare Dicken 
and Malmberg 2001). In turn, this means that although it is clear that the first 
system, the global biotech industry, creates large amounts of economic 
growth and wealth, it is by no means guaranteed that a system of the second 
type will gain much from this value creation – not even, this thesis argues, if 
parts of the first system are located in the particular regional or national terri-
tory of the second system. Nor is it certain that territorially based policy 
apparatuses can have much of an impact on the direction and efficiency of 
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the particular units and processes of the global biotech system located within 
their territory (compare Massey, Quintas, and Wield 1992). We can expect, 
however, that regional and national efforts will have consequences of sorts. 
Capital invested in biotech-based regional development is bound to end up 
somewhere; the question is: where?  

The point of departure for this thesis, then, is that there is a mismatch be-
tween the aforementioned spatial systems and that this mismatch is under-
researched. From an innovation policy perspective, it is of utmost impor-
tance to understand how the territory delimiting the responsibility of the 
policymaker is connected to the global system. Many like to think that tech-
based industries like biotech are the way forward for regions and nations but 
at the same time it seems reasonable to assume that investments made in one 
of the many territories to which the global biotech system is connected, 
might very well ‘leak’ out of that territory and, in the worst case scenario, 
even end up supporting a competing milieu. From an academic point of 
view, the questions under study in the thesis touch upon some of the most 
central issues of economic geographic inquiry, that is, on the one hand, how 
the spatial configuration of economic activities matters and, on the other, 
how human activities reconfigure and shape economic landscapes. If we take 
into account the rate of increase in the interest for tech-based economic de-
velopment around the world, there is an urgent need to further develop our 
understandings of their true potential and limits. The present thesis attempts 
to make a contribution towards this end by developing a conceptual frame-
work, within which we can better make sense of the complex and multi-
scalar nature of biotech innovation and, in turn, formulate better (bio)tech-
based economic development policies for regions and nations.       

1.1. Aim 
The topic of this thesis is the dynamics between, on the one hand, the spati-
ality of the biotech industry and biotechnological knowledge production, 
and, on the other, the much more mono-territorial spatiality of policy appara-
tuses. The central phenomenon under study is, as Gunnar Törnqvist might 
have put it, ‘the territorial field of tension’ created by human effort “to mas-
ter geographical space”(1997:12). Put very simply, the aim of the thesis is to 
assess to what extent something territorially fixed can govern processes that 
only partly and occasionally pass through its territory, and what significant 
side-effects such endeavours may have. This overall aim can be broken 
down into three parts:  
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A1. To investigate spatial aspects of Swedish biotech and how we can 
best make sense of biotech spaces and the way they are related to 
innovation in this sector.  

A2. To study the extent to, and the ways in which, innovation theories 
apply to the Swedish biotech sector.  

A3. To map the potential and limits of public policy (at various scales) 
when it comes to supporting biotech innovation and designing inno-
vative biotech spaces.

This last aim inevitably involves saying something about a number of real, 
ongoing, policy projects. The main purpose, however, is to construct a theo-
retical framework or conceptual tool for understanding and coping with the 
territorial fields of tension created by the mismatch between tech-based 
global industrial systems and tech-based mono-territorial economic devel-
opment policies. The need for such understanding will arguably grow more 
urgent by the day as processes of globalization continues.       

1.2. Research questions 
There are three interrelated sets of questions under study in this thesis. The 
first set is concerned with conceptualizing (Swedish) biotech and biotechno-
logical knowledge production processes in spatial terms (following Aim 1). 
The second set is about innovation in the Swedish biotech sector (Aim 2). 
The third focuses on territorial innovation policy for biotech (Aim 3). To an 
extent, these build upon each other. The first set of questions is exploratory 
in nature and serves to prepare the ground for the second set, which in turn 
has to be answered before we can say something about the third. Of course, 
the object of inquiry in the third set of questions – Swedish biotech innova-
tion policy – already contains its own versions of answers to the first and 
second set. No comparison of these pre-existing answers and the thesis’ re-
sults is made, except briefly in the final chapter, where the results are dis-
cussed in a broader context.

The research questions which this thesis seeks to answer read as follows: 

Q1.1 What geographical concepts should we use to describe the Swedish 
biotech sector? Do existing spatial scales and concepts, such as lo-
cal, regional or national accurately describe this sector or must we 
use other geographical concepts to comprehend processes and 
events?
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Q1.2 To what extent does the economic geographical terminology de-
nominating spatial position or context, for example clusters, apply 
to Swedish biotech?  

Q2.1 To what extent and in what ways do innovation theories apply to 
the Swedish biotech sector? 

Q2.2 Are the high expectations for biotech innovation realistic? 

Q3.1 To what extent can state responses aimed at supporting biotech in-
novation and designing innovative biotech spaces matter? 

Q3.2 What are the effects, desired or not, of such responses, on eco-
nomic landscapes and spaces?   

The third and the fourth sections of this introductory chapter, which de-
scribes the structure of the thesis and its delimitations, discuss in detail how 
the research questions are engaged with by the different elements of the the-
sis.

1.3. Structure of the thesis 
The present thesis consists of five elements: four independent papers and a 
comprehensive summary (Chapters 1-6). While each of the respective papers 
researches one or several aspects of the aforementioned study object, the 
comprehensive summary serves six purposes. Apart from introducing the 
thesis and presenting its structure, it: 

i) explains in more detail why there is so much hope attached to 
biotech and wherein the perceived connection to regional eco-
nomic development lies (Chapter 2);  

ii) discusses the spatial mismatch between, on the one hand, a 
polycentric biotech industry/system and, on the other, mono-
territorial policy apparatuses (Chapter 3);  

iii) addresses what kind of methodology, methods and empirical 
materials that should be used to fulfill the aims of the thesis 
(Chapter 4);

iv) summarizes the findings made in the four papers (Chapter 5); 
and,

v) draws conclusions based on these findings in relation to stated 
research goals (Chapter 6).  
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The format of the thesis has two consequences for the structure that are 
worth addressing here. First, the links between the research questions, as 
presented above, and the results presented in each article, are less clear than 
in a traditional monograph thesis. Secondly, some degree of overlap in con-
tent is unavoidable. The latter is especially true when it comes to discussions 
about theory. However, no two parts treat the same issue with the same 
depth. The rest of this section, therefore, presents and explains the structure 
by which part-studies are linked. To begin with, Table 1 indicates which 
research questions each article covers.  

Title Research 
questions 
covered  

Material 

How does knowledge production take 
place? On locating and mapping science 
and similar unruly activities 

1.1,  1.2,  2.1 Interviews 

Innovating in Cluster / Cluster as innova-
tion: The Case of the Biotechvalley cluster 
initiative 

1.2,  2.1,  
2.2,  3.1,  3.2 

Interviews, websites, 
trade-media 

Mobile talent or privileged sites? Making 
sense of biotech knowledge worker mobil-
ity and performance in Sweden? 

1.1, 1.2, 3.1 PLACE-database 

Embedded innovation and footloose firms: 
on the limits of biotech-based regional 
policies 

1.1, 2.2, 3.1 Case-study based on 
interview, media, press 
releases and financial 
documents 

Table 1. Research questions covered and material used by each paper.  

It has been noted that biotech innovation takes place across several sectors, 
the most commonly mentioned being academia, industry and government 
(the so-called triple helix). Choosing merely one part-sector, e.g. academic 
biotechnological research, therefore, would be problematic, since much of 
what goes on in university laboratories is related to developments in industry 
and vice versa (Eliasson and Eliasson 1996; Audretsch and Stephan 1996, 
1999; Cooke 2002; Cooke 2003; Waxell 2005). Therefore, this thesis en-
deavors to look at a wide range of biotech activity and to also keep in mind 
the spaces in-between part-sectors. This is reflected in the four different 
studies that make up the thesis. The first study takes place in academia but 
also in the borderlands academia/industry and academia/politics. The second 
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study focuses on a political project but also moves through the borderlands 
of industry/politics. The third study looks at people working in the Swedish 
biotech industry and academia. The fourth study tries to figure out how bio-
tech firms exist in, and affect, surrounding economic landscapes. To a lesser 
or larger extent, all four studies take place on the border between the sectors 
mentioned above and society at large (that is, parts of society not obviously 
related to biotech innovation). 

This multiple perspective approach is also reflected in the use of methods 
and empirical materials. As is further discussed throughout the thesis, the 
knowledge production processes that make up a vital part of activities in the 
biotech sector are elusive. The data collection tools currently at the disposal 
of social scientists are simply not very good at picking up traces of intangi-
ble things taking place between part-sectors and systems. This thesis there-
fore relies on the principle of ‘empirical triangulation’, which Waxell has 
shown to be a powerful approach for studying biotech (2005). It should be 
pointed out already here, that the objects of interest are the mechanisms and 
principles at play, not necessarily how things are configured at the moment 
in concrete terms. If the dichotomy is allowed, the focus of the thesis is 
mainly theoretical and conceptual, rather than empirical and descriptive. As 
is further discussed in Chapter 4, most of the empirical work conducted in 
the thesis serves only to inform and ground the theoretical tools and concepts 
that are constructed.

Finally, apart from covering several sectors and using different methods and 
materials, the respective papers that make up the thesis also acknowledge 
that different biotech elements follow different spatial logics. People, firms, 
university departments, institutions and political actors, to mention a few, are 
all involved in biotech innovation but they do not take place, move, or inter-
act spatially in the same manner. Understanding the different spatialities at 
play here is one step towards meeting the aforementioned research goals and 
this motivates the different study objects of the four papers. 

1.4. Terms of reference 
Like any other study, this investigation has a set of delimitations that should 
be addressed before embarking on it. First, it is based on four cases of bio-
tech activity that are rather different. This means two things: (i) that there is 
limited comparability between cases; and, (ii) that there is less detail on each 
case. In part, this is due to the realities of research; in part, it is a deliberate 
strategy. As is further discussed in Chapter 4, the research approach used 
here focuses on achieving theoretical saturation by using a wide range of 
perspectives rather than via detail. During the initial phases of this research 
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project it soon became evident that the complexity of the research problem 
lay not in each and every case of biotech activity, but rather in the range of 
biotech activity types and their coming together in time and space. Hence, 
this approach was chosen, despite said limitations.    

Secondly, the thesis is delimited to one national context, Sweden. It is obvi-
ous that such contexts matter and therefore it should be pointed out here that 
some of the results are limited to Swedish biotech actors and milieus. There 
are also important lessons, however, that arguably apply to biotech in gen-
eral, despite of its national context. The former cases are separated from the 
latter in Chapters 5 and 6.                    
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2. Tech-based economic development – 
regional expectations for biotech 

This chapter serves to outline the roots of what is here called tech-based 
economic development. The concept consists of two elements, each with its 
own foundation. The first element is the notion that technology drives eco-
nomic growth and creates economic success in firms and industries. The 
second element is that there is a regional connection, in the sense that the 
process by which technology creates growth and economic success is influ-
enced by localized events and actors, and, which is important, also occurs 
spatially in a way that allows regions to prosper from it. The purpose in this 
chapter is not to make an analysis of the extent to which these assumptions 
are correct but rather to introduce them and briefly discuss the role they play 
in contemporary understandings of the economy. The overall purpose of the 
present thesis is, as mentioned, to develop a better understanding of the po-
tential and limits of (bio)tech-based economic development policies and this 
includes, of course, a critical analysis of the theoretical concepts that are 
currently being used: (i) to talk about biotech innovation and knowledge 
creation; (ii) to understand what a successful biotech space is; (iii) to formu-
late (bio)tech-based policies; and (iv) to legitimate their use – but, for the 
sake of clarity and structure, this is not done just yet.  

Although the term tech-based economic development is often used in a 
rather straightforward fashion, it does in fact form a complex composition of 
overlapping and sometimes even competing concepts. Contrary to what one 
might assume, strategies of this kind are usually not directly based upon 
theories about the economic importance of technology (although such strate-
gies and policies also exist)4 but rather have a broader foundation in theories 
about innovation. The number of academic publications related, in one way 
or another, to biotechnology, biotech innovation and different kinds of inno-
vative biotech spaces, has increased dramatically over the last decade or so. 
The present chapter does not provide an overview of this vast literature but 
focuses instead on analyzing the most important foundations of the assump-

4 Contemporary economic development policies often take a wider approach that focuses on 
innovation in broad systems, but the purer forms of technology and R&D policies that were 
common some years ago are still around and functioning.  
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tion that industries based on new technologies drive economic development. 
These are: (i) innovation theory; and, (ii) theories of localized knowledge. 
The latter foundation is, as we shall also see in Chapter 3, important for the 
perceived connection between innovation and regional economic develop-
ment.

2.1. Innovation 

[I]n today’s knowledge-based economy, the ability to innovate is more im-
portant than cost efficiency in determining the long-term ability of firms to 
prosper. (Malmberg 2003:145)  

At a general level, innovation is the process through which new ideas are 
introduced in society. However, depending on which academic field we be-
long to, we include different things in the concept of innovation. Also, writ-
ers within the same field often either provide different definitions of innova-
tion (for some examples see works referred to in Kline and Rosenberg 1986), 
or fail to mention which of the many definitions they are using. Yet, some 
definitions are more common than others: for example, “[innovation is a] 
new creation of economic significance” (Edquist 1997:1). This statement by 
Edquist has its origin in the work of Joseph Schumpeter. To economists like 
Schumpeter, innovation is another name for a change in the production func-
tion – that is, a change to the relationship between input and output in mod-
els describing production: “[the production function] describes the way in 
which quantity of product varies if quantities of factors vary” (Schumpeter 
1939:87). According to Schumpeter we have an innovation “if, instead of 
quantities of factors, we vary the form of the [production] function” 
(1939:87). Hence, economists often use the concept in order to describe 
positive endogenous change – to describe processes where output increases 
without added input. This means that an innovation can be considered to be 
of organizational or social as well as of technical character (Lundvall 1992; 
Nelson 1993). Although the term innovation is used in many different ways, 
the Schumpeterian view has arguably had the most impact on tech-based 
economic development strategies, and in the following this is how the term 
innovation is used.     

2.2. Perceived innovation effects as driving forces 
There are many ways to categorize innovation. We can talk about it in terms 
of impact, from incremental to radical/revolutionary innovations (Mensch 
1979; Freeman, Clark, and Soete 1982; Kleinknecht 1987; Dicken 2007); we 
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can divide innovation into typologies that distinguish between technical, 
organizational or social innovations (compare Lundvall 1992; Nelson 1993). 
The point of such exercises should always be to better explain some differ-
ence between the constructed types. For the purposes of the present thesis it 
makes sense to think about how a range of perceived innovation effects drive 
and direct processes in the biotech sector. As Malmberg (2003:145) sug-
gests, innovation is more important than classical mechanisms, such as cost 
advantages, when it comes to explaining why some regions and firms pros-
per and others stagnate. In the context of biotech, prosperity for different 
actors is created by many types of innovation: technical, organizational, so-
cial, incremental, or radical/revolutionary. But innovation is not only a 
value-creating mechanism. As a perceived end, it is also a driving force for 
actors. Here, three types of perceived innovation effects are identified and 
explained. These are: (i) regional and national economic growth; (ii) firm 
competitiveness; and (iii) improved conditions on a broader-than-economic 
basis.

The first effect is regional and national economic growth. This effect is de-
sired by institutions rather than by individuals. Any government would like 
their national economy to experience economic growth but for most indi-
viduals, economic growth is arguably far too abstract a concept to constitute 
a driving force. One example of this innovation effect in the case of biotech 
is that caused by the so-called four big instruments of biotechnology (the 
DNA gene sequencer and synthesizer, and the protein synthesizer and se-
quencer) These allow more value-creating work to be done within a given 
time- and/or cost frame: what used to take weeks can now be done in hours 
and the left-over resources can be used for something else. Another example 
is the effect created by the patent system. Patents encourage researchers to 
share useful information that would otherwise be kept secret and the effect is 
more knowledge for everyone. In simple terms, the main economic effect in 
these examples is that the application of a new method, process or way of 
doing things, creates more output for the same input. The quantities of fac-
tors remain the same but more output is generated; the form of the produc-
tion function changes and we have economic growth. Such growth effects 
can have very broad impacts on societies and economic systems.    

The second innovation effect, firm competitiveness, differs somewhat from 
the first, although in reality these often overlap. Competitiveness can of 
course be desired by all of the most common biotech actors but is mostly 
associated with firms: firms obviously want to be better than the competi-
tion; people seek success of different kinds; and although it would be false to 
say that regions and nations compete in the same ways as firms, they often 
think that they do and operate accordingly (Dicken 2007). The competitive-
ness effect of innovation mainly differs from the growth effect in that it does 
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not involve a change in production function for a broad set of actors (con-
trary to things like the patent system). Instead, it gives innovators a tempo-
rary advantage over competitors by introducing a new product or service that 
is more attractive to the market. The point of separating the first and the 
second type of effect is that, although they could theoretically lead, in the 
long run, to similar ends, each effect may have rather different impacts on 
concrete economic landscapes at specific points in time. While innovations 
that create a broad economic growth effect usually benefit an entire industry 
or even larger segments of the economic system, innovations that generate a 
competitiveness effect often only benefit (temporarily) certain actors or lo-
calities in the global economic landscape.  

The third type of innovation effect is improved problem solving capacity. In 
many cases this effect goes hand in hand with increased competitiveness and 
economic growth but there are also times when important biotech innovation 
does not lead to viable business models. Indeed, a number of innovations, 
especially within diagnostics, may have short term negative economic ef-
fects for the actor developing them (like increased welfare costs), but instead 
have a significant impact on things like quality of life, healthcare, or life-
span. For biotech researchers, this perceived innovation effect is quite often 
the strongest driving force. It is important to remember, when studying bio-
tech, that although a lion’s share of the economic geographic literature on 
the topic addresses only the positive economic aspects of biotech innovation, 
the truly profound societal potential of such innovations is arguably about 
something other than money.           

2.3. Localized knowledge 

[T]he force of agglomeration remains strong even though transportation and 
communication costs continue to decline (Storper and Venables 2004:351) 

Whether public policy actors seek economic growth, increased competitive-
ness or better medicines, the impressive potential attributed to biotech inno-
vation would probably not have had much impact on economic development 
policies had it not been for notions of a regional connection. This section 
serves to introduce some of the arguments indicating that biotech value-
creation processes are spatially localized – that is, in one sense or another, 
bounded in local milieus of sorts, commonly but not always termed regions. 

In general, the economic geographic literature often assumes that innovation 
takes place in interaction between a range of actors and components (von 
Hippel 1988; Morgan 1997) that form more or less regional systems, e.g. 
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‘clusters’ (Porter 1990, 1998; Saxenian 1994); ‘regional innovation systems’ 
(Cooke and Morgan 1994; Braczyk, Cooke, and Heidenreich 1998); ‘na-
tional innovation systems’ (Lundvall 1992; Nelson 1993; Edquist 1997; 
Lundvall 2005); ‘industrial districts’ (Marshall 1890; Brusco 1990); and 
‘learning regions’ (Florida 1995; Asheim 1996). In such theories, the re-
gional or national connection generally lies in part in the spatial locus of the 
contributing elements, in part in the institutions that govern interaction in the 
systems.  

In recent years, researchers have been more or less astonished to find that 
despite a deeper and more complex global integration of business and trade, 
developments in communications technologies and a steep decline in trans-
portation costs, industries and businesses have not yet broken old patterns of 
agglomeration nor broken away from a propensity to concentrate. Despite 
the technological possibilities and the economic rationale of doing this, it has 
not happened. On the contrary, there are some indications that spatial prox-
imity is more important than ever (Storper and Venables 2004). Biotech is, 
as far as current research can tell, no exception to this. It is without doubt 
just as global an industry as any but if we look at innovation in the biotech 
sector it is clear that here too processes take place in relatively restricted 
(spatially that is) milieus (Audretsch and Stephan 1996; Zeller 2001; Cooke 
2001). In the rest of this section, some ways of explaining this are presented 
and briefly discussed. The section is limited to the most common and rele-
vant concepts: it talks about (i) tacit knowledge; (ii) culture and institutions; 
and, (iii) communication. There are additional discussions of all these issues 
in the papers that make up the main body of the thesis.    

Tacit knowledge 
One of the arguments often used to explain why knowledge processes like 
innovation are localized is that there are tacit forms of knowledge (i.e. 
knowledge that cannot be codified, which is vital to economic functions but 
hard to transfer over distance (Polanyi 1966)). Using the language of Alfred 
Weber, contemporary economic geographers, like Maskell et al. (1998), 
have stated that tacit knowledge today is the localized “raw material” that 
determines location patterns of knowledge intensive industries in the same 
way that the distribution of iron or coal ore used to determine the location 
patterns of iron and steel industries (Weber [1909]1957). Explicit knowledge 
becomes something that we can produce, trade or disseminate; tacit knowl-
edge becomes a resource that we cannot create but that we can mine from 
the places on the earth where it, if not lies in the ground, is found ‘in the air’ 
(Marshall 1890).
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Any story about tacit knowledge is likely to begin with a recapitulation of 
Michael Polanyi’s statement “we can know more than we can tell” (Polanyi 
1966:4). Gertler claims that this phrase “lies at the heart of the distinction 
between tacit and explicit or codified knowledge” (2003:77). It does so, he 
claims, due to the very two reasons why we can know more than we can tell. 
The first reason is that “the tacit dimension of knowledge exists in the back-
ground of our consciousness, enabling us to focus our conscious attention on 
specific tasks and problems” and “frequently, teachers will fail to achieve 
complete self-awareness, despite their best efforts” (Gertler 2003:77). The 
second reason is that “even when one has achieved full self-awareness […] 
symbolic forms of communication such as spoken or written words cannot 
convey all the knowledge necessary for successful [communication of the 
tacit dimension]” (Gertler 2003:77). The tacit dimension of knowledge is in 
other words impossible to teach either because we are not aware of it or be-
cause we cannot express it through spoken or written language. Although it 
has been argued (Howells 2002:873), that Polanyi did not see tacit and ex-
plicit knowledge as distinct from one another, but rather as extreme positions 
on a continuum, this is a good definition of how tacit and explicit knowledge 
is understood in the economic geography literature.

Culture and institutions 
Another factor is that which is commonly known as culture: the set of formal 
and informal institutions that regulate interaction within societies. As Gertler 
argues, this is related to tacit knowledge: “one cannot sort out the geography 
of tacit knowledge without inquiring into the foundations of context and 
culture, and the underpinnings of economic activity” (Gertler 2003:75), but 
culture also matters when transferring codified knowledge. To codify some-
thing is to arrange it into a system. This system in turn depends on rules. 
Consequently, in order to use codified knowledge the receiving node has to 
be familiar with the rules upon which the codification system is based and 
culture is one facilitator of coherent rule-systems. Although (sub-)cultural 
communities can extend globally (Wenger 1999; Amin and Cohendet 2004; 
Amin and Roberts 2006), it is an established fact that they are more often 
than not cultivated within rather small territories. This implies that what we 
know is highly dependent on where we have been and that successful com-
munication of what we know is also highly dependent on where we and the 
person we are communicating with come from. This is perhaps obvious but 
it is certainly not trivial. On the contrary, since two bodies cannot exist in 
exactly the same place at exactly the same time, and cannot experience the 
same stimuli in the same sequence, two bodies cannot possess fully identical 
knowledge. In very simple terms then, the transfer of knowledge becomes a 
question of geography not only in the sense that it is transferred over space 
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but also because the ‘geographical backgrounds’ of the emitting and receiv-
ing nodes are decisive for the outcome of the transfer process5.

Communication and buzz  
The nature of communication is another localization mechanism. Although 
technology has lately extended the possibilities to communicate considera-
bly, face-to-face communication is still a superior means of transferring in-
formation between individuals (Storper and Venables 2004). Face-to-face 
communication means that we can see how the person receiving information 
reacts and, hence, we can adjust what we are saying until we are certain that 
the message is received properly. This constant feedback also means that the 
communication process is more open-ended and that it can lead to unex-
pected outcomes. In addition to these advantages, face-to-face communica-
tion involves rituals that are carriers and builders of trust and other important 
elements: e.g. the handshake and the fact that the person we are communi-
cating with actually invested time and effort in the relationship (within the 
global biotech knowledge worker community anyone can send an email but 
people only meet in person when they really care about the issue in question 
or the relationship) (Storper and Venables 2004). 

It has also been suggested that any local milieu is characterized by “buzz” 
(Storper and Venables 2004; Bathelt, Malmberg, and Maskell 2004) or 
“noise” (Grabher 2002:245) or “local broadcasting” (Owen-Smith and Pow-
ell 2002), that is, a local emission of information that is picked up by anyone 
situated within its ‘range’ – whether wanted or not. This buzz contains in-
formation that might not always be useful but that might constitute the miss-
ing piece of the puzzle that one would not know where to look for. So, a 
high quality buzz can make a difference to people’s innovative and creative 
capacities. As Bathelt et al. (2004) suggest, this buzz can in most cases only 
be accessed through long-term existence in the local milieu emitting it, or, 
but not equally efficient, via special relations with people in that milieu – so-
called “pipelines”. 

All in all, tacit knowledge, culture, institutions, the nature of communication, 
and buzz, mean that a large part of knowledge production processes such as 
learning and innovation, are localized. Hence, policymakers have strong 
reasons to assume that they can affect these local processes if they take place 
within their territory. As we shall see in the next chapter, however, biotech 
innovation processes are also globally connected and span large spaces.    

5 In reality, the ways in which knowledge is communicated are subject to complex spatial and 
social processes. For the purposes here, however, it is sufficient to talk about a receiver-
sender relationship.  
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3. A tale of two spatialities – polycentric 
biotech and mono-territorial policy 

This chapter serves to provide a background to the fundamental study ob-
jects: Swedish biotech and Swedish (biotech) innovation policy. It also ex-
plains in more detail the introductory claim that these follow two rather dif-
ferent spatial logics: biotech mainly follows a polycentric spatial logic while 
policymakers are fundamentally mono-territorial creatures. Just as in Chap-
ter 2, this chapter only introduces, in a relatively neutral fashion, some im-
portant concepts and theories. Critical analysis is largely left to the papers 
and the concluding discussion. The following descriptions are based in part 
on international and Swedish academic research on the biotech sector, in part 
on official government documents, and in part on documents produced by 
various interest organizations within the Swedish biotech sector. 

3.1. ‘Swedish’ biotech 
By definition, the process of making definitions requires us to settle for a 
particular level of complexity. For reasons that are further developed in the 
following, the present thesis chooses a simplistic and pragmatic approach – 
at least to start with. ‘Swedish’, therefore, here means ‘being based in Swe-
den’. The objects under study (firms, people, and political processes, to men-
tion a few) can of course extend or move beyond the Swedish territory – and 
it is the very point of the thesis that such extension and movement is impor-
tant – but, to begin with, biotech actors and activities are here termed Swed-
ish if they are mainly based within the Swedish territory. Biotech, in turn, 
follows the same pragmatism. First of all, note that the colloquial term bio-
tech is used instead of biotechnology. The latter term is also used in the the-
sis but only when referring to the technology as such, not when referring to 
academic and industrial activities that are based on and profit from it. This 
wider field of activities is here termed biotech. The remainder of this section 
first defines biotechnology and then talks about how the thesis understands 
biotech.

Although the prophecy is yet to be fulfilled, biotechnology has been pre-
dicted to redefine our world in the same way that the steam engine and elec-
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tricity radically changed societies and economies in the early 19th and 20th

centuries. This technology not only provides seemingly miraculous medical 
tools but also forms a base for what is widely viewed as the next growth 
industry after ICT – thereby offering not only increased health but also in-
creased wealth for those controlling it. Seen against this backdrop, it is per-
haps not hard to comprehend why so many policymakers mention biotech as 
the way forward. Biotechnology is commonly defined as “the integration of 
natural sciences and engineering sciences in order to achieve the application 
of organisms, cells, parts thereof and molecular analogues for products and 
services” (EFB 1996). However, as Waxell (2005:18) argues, this definition 
is not very helpful when it comes to categorising activities and actors, in 
particular for industrial classification.

Biotech does not constitute one major type of activity, nor does it produce a 
certain product or work with a certain resource (for a deeper discussion on 
this see Audretsch 2001). Biotech is therefore harder to define than, for ex-
ample, the automotive industry. Of course, all industries face the same prob-
lem in principle. What makes biotech somewhat unique is not merely the 
fact that it is made up of several radically different knowledge bases but 
rather that each of these knowledge bases are so advanced that it is all but 
impossible for a single individual to in a lifetime understand, in any depth at 
least, more than one or two of them. This has some particular consequences 
for interaction between actors in this sector. To give one example: three 
years ago, after having conducted one of the interviews for this thesis, I had 
the opportunity to participate, as an observer, in a meeting between two bio-
tech research teams. Both teams were interested in the same thing – tools 
that can pinpoint very small specific things hidden in huge (relatively speak-
ing) biological materials. Much biotechnological research is like finding a 
needle in a haystack – times ten – so such tools are very important. Now, 
judging from their academic backgrounds and the problems they were work-
ing on, both teams could easily be categorised as biotech researchers within 
related sub-fields (obviously, this is why they decided to meet in the first 
place). However, the two hours long discussion I observed was more like a 
first encounter between two previously isolated civilizations than anything 
else. The teams had considerable difficulties in overcoming the gap between 
them and the meeting ended pretty much where it started – they knew that 
they were working on the same thing but they were nowhere near being able 
to combine their experiences. Lack of communication is nothing new in any 
industry or academic field but what set biotech apart from most other sectors 
are its broad variation and the high degree of sub-element specialisation. 

Taking this into account, the thesis chooses not to strictly define, before-
hand, what biotech is. Rather, it uses a case by case approach. As discussed 
in Chapter 1.4., this pays a price in detail but at the same time it makes sense 
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because while biotech is all but impossible to define a priori, it is actually 
quite easy to recognise when one sees it. Remember, the point of interest 
here is the principles and mechanisms that decide rates and loci of biotech-
based innovation, not how things are configured at the moment of investiga-
tion.

3.2. The polycentric spatiality of biotech 
Although biotech firms and research labs can be found all around the devel-
oped world, most biotech products, patents, and publications stem from a 
few specialized milieus, situated in a handful of countries. The national con-
texts in which the majority of these milieus exist do not provide a sufficient 
market for financing their activities. Instead, the business side of biotech is 
mainly financed by sales on the North-American, UK and German markets 
(but most successful products draw a line of origin to publicly funded uni-
versity research) (Cooke 2003). Every biotech firm is therefore likely to 
operate in what could be described as a global network of, for example, sup-
pliers, knowledge producers, trial firms, and markets. However, a more ac-
curate way of denoting the spatial extension of the biotech industry is to say 
that it is polycentric. This term, as opposed to global, captures the nature of 
the spatial structure: the activities, actors and events that decide the direction 
and intensity of research and innovation take place in several connected cen-
tres. The overall consequence of this is that neither can any one centre fully 
control the total innovation process, nor can it guarantee that payoff on in-
vestments is contained. This means that, since everything is connected, in-
vestments made in one centre may leak or spill over to other centres. An-
other aspect of this is that many biotech firms are trans-national and there-
fore operate in many centres simultaneously. They may influence what is 
going on in one centre as a part of their overall business strategy and not 
based on other rationales – meaning that a successful innovation process in 
one centre might be stopped just because it competes with another of the 
firm’s projects in another centre.          

3.3. Swedish biotech-based policy 
The term policy is commonly used by academics in quite an imprecise fash-
ion to include pretty much any public effort to govern societal phenomena. 
The following serves to define the particular policy actors under study here. 
The very foundation of policy – that is, the assumption that political actors 
can develop society through various efforts: laws, regulations, and incen-
tives, to mention a few – can be challenged from a number of angles. It is 
not within the scope of this thesis, however, to deal with the wider critiques 
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challenging public policy and other forms of planning. The aim of this sec-
tion is only to define the term ‘Swedish biotech-based policy’ for the spe-
cific purposes of the present thesis.

In simple terms, classical planning has today been replaced by public policy 
that is characterized by a relatively higher degree of transparency and par-
ticipation. This means that it is now harder to talk about the policymaker as 
one specific type of actor. Whereas, for example, traditional city-planners 
used to represent a quite straightforward top-down relationship, the land-
scape of governance is often much more open-ended and complex today. In 
the present thesis, policy refers to the governing activities of public (state) 
bodies and officially recognized (usually by definition of having received 
state funding) bodies, aimed at supporting biotech. The common denomina-
tor for such policymakers is that they use public funds to affect biotech ac-
tivities with the objective to stimulate economic development. This also 
means that the policymaker is always connected to a territory – in the case of 
Swedish biotech the national level of governance is the most active, meaning 
that the policymaker is usually a central government agency.   

In the Swedish case, the most notable policy actors are gathered under the 
Ministry of Industry, Employment and Communications (Näringslivsdepar-
tementet) and include, for example, the Swedish Agency for Innovation Sys-
tems (VINNOVA) and the Swedish Agency for Economic and Regional 
Growth (Nutek). Growth and development (especially regional) have tradi-
tionally played big parts in Swedish politics but it is only recently that politi-
cians have officially started to recognise the importance of strengthening 
Sweden’s innovation climate (for a deeper analysis, see Eklund Forthcom-
ing). The Swedish government now recognises “Life-Science”, which in-
cludes biotech, as one out of six key sectors driving economic growth6 in 
Sweden and have developed a special strategy for the sector (Ministry of 
Industry 2005). The strategy involves, among other things, getting new 
products to market, increasing exchange between academia and industry, 
supporting research and development within firms, and creating a good cli-
mate for interaction between related parts of the economy. The main aims 
are to increase the global competitiveness of Swedish firms and increase the 
rate of economic growth by developing better products and processes na-
tionally or regionally.  

In summary, both Swedish biotech and biotech policy are made up of a di-
verse set of activities and actors. At the same time, they each follow a par-
ticular spatial logic, i.e. Swedish biotech actors operate in a polycentric land-

6 http://www.regeringen.se/sb/d/2954/a/45823 
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scape, most of which lies outside of the Swedish territory, while the opera-
tional range and authority of Swedish biotech policymakers are strictly lim-
ited by the borders of the Swedish national territory7.     

7 Of course, the influence of the Swedish government does extend beyond its official borders, 
foremost through supranational organisations like the European Union, but this influence is of 
a different nature and is not studied here.  
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4. Methodological points of departure 

This chapter discusses the design of the respective papers and of the thesis as 
a whole. The purpose is to make visible the underlying considerations and 
realities that led to the current methodological structure. The process by 
which some methods and materials were included and others excluded does 
not follow a clear rationale but rather forms a spiral of plans failing and new 
opportunities presenting themselves. At the same time, despite manifold 
changes in strategy over the course of the project, the thesis is held together 
by an overarching perspective on what social science should be and how the 
social scientist can study the world. The following sections break down this 
perspective into three components – (i) time-geography; (ii) oral geography; 
and, (iii) grounded theory – and explain how these elements serve to struc-
ture the analysis. The ontological point of departure for the present thesis is 
that there is a world out there that we can study and to some extent under-
stand. At the same time, though, it is assumed here that de facto most of this 
in principle researchable world is inaccessible to us: e.g. due to complexity, 
change and the play of human free will. The aim of the research design for 
the present thesis is to turn these obstacles into helpers whenever possible 
and to take them very seriously when it is not. In simple terms, a grounded 
theory approach is used to handle change, time-geography is used to system-
atically limit complexity, and oral geography is a reminder that the subjec-
tivity of free will is indeed a researchable fact just like any other. The fol-
lowing three sections further explain what this means. 

4.1. Time-geography 
This is indeed a thesis about how two spatial logics interact, or to borrow 
Pred’s term, about the mixing of two “choreographies of existence” (1977). 
It is important, therefore, that the research design includes a geographical 
tool of analysis that fits both these logics. Otherwise, the results would most 
likely be biased or useless. Such a tool must be able to: (i) capture things 
moving across scales; (ii) delimit context; and, (iii) allow for human agency. 
Here, time-geography is used to meet these requirements. 

Time-geography was developed mainly by Torsten Hägerstrand, from the 
1950’s until well into the 1980’s. As Gregory explains:  
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Hägerstrand’s ideas emphasize the continuity and connectedness of se-
quences of events that take place in situations bounded in time and space and 
whose outcomes are thereby mutually modified by their common localization 
(Hägerstrand 1976, 1984) (2000:830)        

In short, the basic assumption for a time-geographical analysis is that any-
thing that takes place can be explained by the process of inclusion or exclu-
sion of existents in time and space, which is regulated by interactive con-
straints, and driven by the desire to realize projects (Hägerstrand 1975, 1976, 
1982, 1985). The first point means that time-geography, unlike other ap-
proaches, sees time and space as resources (like any other) rather than as 
media. Individuals can accomplish things by gathering existents of different 
kinds into so-called bundles in time and space, while at the same time ex-
cluding other existents. This leads to a constant negotiation process, influ-
enced by three constraints: (i) capability constraints – that is, the limits of 
what individuals themselves can do; (ii) coupling constraints – the limits of a 
bundle in terms of when and where it can form and for how long it can last; 
and (iii) steering constraints – limits of norms or culture (Gregory 2000). 
Finally, the engine driving this is the human desire to control the future and 
shape the environment in which she exists – or, in other words, to realize 
projects. Of course, apart from being influenced by interactive constraints, 
projects also influence each other. Time-geographical theory, method and 
notation are further discussed in the first of the thesis papers (Mattsson 
2006).      

The purpose of using time-geography in this thesis is to study the spatiality 
of the existents that constitute biotech activities and spaces in order to better 
understand whether their interaction can be governed or not. Much focus lies 
on the projects of biotech actors. There are obviously some limitations to this 
approach. In practice, only a few projects can be studied and those that are 
will not be covered in their full spectrum. Of course, the projects ‘out there’ 
are not rigid but rather influenced by the projects of other individuals and 
other aspects of the space/time-contexts that are not included in the study. To 
retrospectively see how these factors fully interacted is impossible. How-
ever, in studying parts of milieus and selected processes, it is possible to 
draw conclusions concerning some aspects of the spatial dynamics of crea-
tive and innovative biotech contexts. Furthermore, a time-space context can-
not be completely delimited; time-geography strives to handle complexity 
and connections, not to obliterate these factors. There will always be factors 
outside a time-geographic analysis that affect the things in it. Still, time-
geography is a good tool if we want to understand why the world is shaped 
in one way here and in another way there. It is an approach sensitive to the 
localized mechanisms that determine the outcome of macro processes and it 
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is useful if we want to understand the inertia and path-dependency of such 
processes. 

4.2. Oral geography 
The second pillar of the present research design is what is here called “oral 
geography”. The important connotation is oral history. Portelli claims that 
“in theory (and in practice), oral history can be about anything; open-
endedness at all levels is one of its distinctive formal characteristics” 
(Portelli 1997:6). However, in the following sentence he writes that “at the 
core of oral history, in epistemological and in practical terms, lies one deep 
thematic focus [which is] the combination of the prevalence of the narrative 
form on the one hand, and the search for a connection between biography 
and history, between individual experience and the transformation of society, 
on the other” (Portelli 1997:6). Possibility is central in the oral history tradi-
tion. The narratives of interviewees are important to us because they are 
subjective projections of imagined experience. They are important, not be-
cause they tell us what materially happens to people but because they tell us 
what people imagine or know might happen (Portelli 1997:86).  

An oral historian is distinguished from a traditional historian by the way the 
former interprets oral statements (interviews). In the pursuit of truth about 
events taking place in past time, one of the traditional historian’s most im-
portant tools is a critical review of sources. This includes taking into consid-
eration the role of the source, in order to find out if the source would gain 
from providing a certain perspective or simply lie. It also includes checking 
statements for anachronism and other details that could tell of their authen-
ticity or reliability. An oral historian would rather focus on metaphors and 
other aspects of the narrative such as poetic or ritual representation of mean-
ing, in order to get a grip on the way the source experiences history (Portelli 
1997:21-23). In the present thesis, oral history inspires me to be an oral ge-
ographer. Just like it is important to understand how individuals experience 
themselves as being part of history, it is important to understand how they 
experience themselves as part of a place. Oral geography, then, is sensitive 
to the way the interviewee experiences place and local developments. Ar-
guably, it is the way in which key individuals in certain places experience 
those places – the meaning they give them – that affect their actions. The 
way it ‘really is’ in other measurable terms is of secondary importance, al-
though the two are obviously related. This project has no ambition to make a 
universal claim that subjective understanding is always more important than 
objective circumstances. However, oral history tells us that, measurable or 
not, subjectivity is in itself a fact. In Portelli’s words:  
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Of course we have no way of making sure [that the subjective description is 
accurate, it might be a misinterpretation or invention]. There is one thing, 
however, of which we are objectively sure - [the] narrative. We cannot touch 
the facts, and we cannot touch the subjectivity involved in the fact, but we 
can touch the texts that narrate the facts. (Portelli 1997:82-83)  

Biographies and stories therefore play a major role in the studies that make 
up the present thesis. However, following the principles of empirical triangu-
lation and grounded theory, these empirical materials are also combined 
with, and balanced by, other materials, as is further specified in the papers.   

4.3. Grounded theory
The final pillar of the research design is grounded theory. The first version 
of this research tool was developed by Glaser and Strauss in 1967, according 
to Seale (2004:240) largely as a reaction to the positivist/verificationist ap-
proaches which was then dominant. The trademark of grounded theory is so-
called theoretical sampling which means that the researcher is continually re-
examining and re-sampling data as his or her arguments and theories are 
developing. The aim of theoretical sampling is theoretical saturation, which 
is reached when the researcher finds no more data. In the words of Glaser 
and Strauss: “as he sees similar instances over and over again, the researcher 
becomes empirically confident that a category is saturated” (1967:61; quoted 
in Seale (2004:242). This approach is, in my view, especially apt for the kind 
of studies conducted here. In fact, each of the papers can be seen as one step 
in the grounded theorizing process that lived throughout the thesis project 
and, in turn, resulted in the conclusions presented in Chapter 6. As is further 
addressed in Section 1.4., this approach also has its limitations. Primarily, 
the need to continually collect new samples of data limits the scope and scale 
of any empirical material. The strengths of grounded theory are, on the one 
hand, flexibility and, on the other, a focus on the most fundamental and re-
occurring mechanisms. These features make it well suited for un-chartered 
research territories, since such environments require the researcher both to 
quickly adapt assumptions, and to be able to operate in vast amounts of new 
information, most of which needs to be sorted out in a systematic way.           
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5. Summary and discussion of findings 

This chapter has two parts: (i) a brief summary of the four papers that make 
up the thesis; and, (ii) a discussion of the findings. Each paper obviously 
contains findings and conclusions that are directly linked to its specific re-
search questions. When put together, however, the four papers also reveal 
some interesting reoccurring issues and these are the main focus here. The 
first of these has to do with how hard it is to pinpoint biotech activities in 
time and space. The second theme is that biotech seems to consist of a range 
of actors that commonly have rather different outlooks and rationales for 
engaging with biotech activities. A third common denominator for the papers 
is that it is unclear what methods we need in order to capture an industry like 
biotech that rises and falls over time; and that falls in and out of the spaces 
we are interested in. With regard to this, the points of departure for the find-
ings discussion are three questions: (i) where is biotech; (ii) what do we want 
from biotech; and, (iii) how do we get at biotech?  

5.1. Summary of the papers 
The first paper explores how biotech knowledge production takes place as a 
non-universal process. Knowledge production is here understood as arising 
from an encounter in time-space between several things, such as scientists, 
industrial actors, institutions, infrastructure, machines, and technology. The 
paper points out the importance of moving outside traditional modes of ex-
planation – which treat knowledge production as either (i) bounded in space; 
(ii) free from space; or, (iii) bounded or free from space, depending on the 
circumstances. A modified version of time-geography is presented and used 
to argue for a biotech knowledge production taking place in dynamic time-
space constellations, as opposed to one taking place in more rigid governing 
structures such as regional innovation systems, industrial districts, clusters or 
other spatially delimited institutional settings. The paper uses a stylized case 
to illustrate how the theoretical framework developed in the paper can be 
used to analyse and explain biotechnological knowledge production proc-
esses, and it draws mainly three conclusions from this exercise. The first 
conclusion is that biotech actors relate strategically to their surrounding en-
vironment and that the way they understand and react to other elements in 
their shared time-space constellation can play an important role for the out-
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come of knowledge production processes. Hence, such processes are not 
driven and formed by one or even a few single rationales but rather by a 
myriad of projects and actor-reactions. Secondly, the dynamics revealed in 
the first conclusion, in turn, have a significant impact on the formation of 
biotech spaces, since actors will try to create restricted spaces in which they 
can uphold certain practises without the interference of other projects and 
interests. The final conclusion in this paper is that much of what goes on in 
the biotech sector in terms of innovation and knowledge production is an 
unruly process: what we see is often far from linear or predictable; actors 
will bend and break rules; seemingly simple biotech sites are in fact com-
posed of complex time-space relations; and, sometimes actors will manage 
to create and control time-space constellations but in other cases such con-
stellations are much harder or even impossible for one or a few actors to 
dominate. In relation to national or regional innovation policies, the findings 
in the first paper seems to suggest that while such efforts may be efficient in 
some cases there are also many cases where biotech innovation is simply too 
accidental, unruly and unpredictable a process for anyone to govern.  

The point of departure for the second paper is that innovation seems to take 
place to a higher degree in clusters than elsewhere and that we have lately 
seen a worldwide wave of emerging cluster initiatives and similar innovation 
policy projects. The paper notes that although some of these are realistic 
efforts based on existing regional strengths and partly existing cluster struc-
tures, most are in fact grasping at straws. The latter is especially true when it 
comes to sectors such as biotech. Consequently, the paper adds a new label – 
‘pathetic clusters’ – to the already existing list of embryonic, emerging, 
world-class or stagnating clusters. By drawing on a ‘pathetic cluster’ case8,
mapping the value-chain for protein-based pharmaceuticals and analyzing 
the case in the context of this value-chain, the paper argues that although this 
kind of cluster does not generate the same economic effects as a complete 
Porterian cluster, it does indeed reshape economic landscapes at the regional 
and local levels. The cluster project under study induced local practices, 
which, in turn, created awareness among local actors about regional 
strengths and weaknesses and it also mobilized action and cooperation. The 
paper finds that even a seemingly irrelevant biotech cluster initiative may in 
this sense play a double role as both practice and stimulator of practices and 
thereby have similar effects on the local economy as a fully functional clus-
ter. The first conclusion is therefore that we, instead of looking at ‘pathetic 
clusters’ as vain policy attempts to create Porterian functional clusters, 

8 The cluster initiative under study here is representative of the many cases in which Porter’s 
term, cluster, is used to name something that de facto is not very similar to what Porter’s 
cluster theory is talking about. In this sense, and in this sense only, the cluster is a ‘pathetic 
cluster’. As we shall see, however, in a broader economic sense the cluster initiative is all but 
pathetic.   
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should perhaps regard such on-the-ground initiatives as phenomena with 
potentially positive effects for local economic development. At the same 
time, however, the second conclusion is that although this kind of biotech-
based policy project can have a positive effect and that some biotech innova-
tion processes may lend themselves to governance, much of what has hap-
pened in the case under study is dependent of factors outside anyone’s con-
trol. The mapped value-chain shows that the place under study was just a 
small part of a wider global system and that extra-local forces strongly influ-
enced the framework of operation for the local cluster. Just as the first paper, 
the second paper concludes that innovation more often than not is unruly in 
the sense that despite our best efforts to help it along, it does not always do 
what we want it or expect it to do. Finally, the paper concludes that it is im-
portant to understand the limitations created by this unruliness:  

What we cannot say is not just a matter of limitation, resulting in an incom-
plete but perfectly acceptable picture. What we cannot know or impact is, 
from a policy perspective, perhaps the most important lesson and should be 
openly addressed in any formulation of regional or national innovation pol-
icy. There is no recipe for creating clusters or making innovation happen, but 
attempts to do so might have positive effects. Some factors are more govern-
able than others. Regions and local economies around the world that are in-
volved in cluster initiatives would probably benefit much if policymakers 
shifted focus from mimicking success stories towards understanding more 
about what they cannot govern or make happen. (page 22) 

The third paper contrasts two elements that are currently underpinning the 
great hope for biotechnological innovation to create economic growth and 
ensure future competitiveness of regions and nations, namely the notions of 
‘privileged sites’ and ‘talented knowledge workers’. For some years, eco-
nomic geography and economics have been focusing on privileged sites 
when explaining geographical variances in actors’ ability to innovate: e.g. 
regional innovation systems, clusters, industrial districts, and creative mi-
lieus. In such explanations, the basic notion is that certain sites, as a result of 
their privileged configuration, relative position and history, tend to support 
innovation to a higher degree than other milieus. Lately, however, there has 
been a shift in focus within some research communities towards what could 
be called a ‘talented people’ explanation. The problem for those interested in 
biotech innovation policy and in the larger question about exactly how bio-
technological knowledge production takes place, is that this debate offers 
two diametrically different understandings of (i) the geography of innovation 
and, in turn, (ii) how to actually design innovative spaces or increase rates of 
innovation. According to the talented people argument, innovation policy 
should be focusing on designing attractive spaces in which creative people 
want to live, while the privileged sites argument instead focuses on figuring 
out how to design creative spaces. In the third paper, a unique data-set is 
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used in an attempt to determine which of the two rivalling explanatory con-
cepts, privileged sites or talented people, that does best describe what is go-
ing on in biotech landscapes in Sweden. The paper concludes that biotech 
knowledge workers in Sweden are strongly agglomerated in six significant 
milieus and that they rarely move between these even though there seems to 
be an income reward in doing so. Individuals that actually move have higher 
income increases than the immobile part of the biotech knowledge worker 
population. Furthermore, the paper concludes that while it is not likely that 
the ‘attractiveness’ of places has much of an impact on the spatial distribu-
tion of biotech knowledge workers, it is evident that the presence of basic 
things like universities and other infrastructure matters.       

In the final paper, the focus lies on emerging biotech firms and their poten-
tial contribution to the region of origin. The issue of the extent to which bio-
tech firms contribute to regional growth and value is an important one and 
begs several questions. What are the concrete local economic effects of bio-
tech firms? Are some effects spatially ‘stickier’ than others? Can policymak-
ers interested in economic development have a say in where these economic 
effects of biotech innovation and growth will land, and for how long they 
will keep landing there? Can efforts aimed at creating or supporting biotech 
firms really form an efficient territorial economic development strategy? The 
paper takes its point of departure in the case of one biotech firm and draws 
on this in order to construct a model that explains some of the principles 
behind variation in the local outcome of firms. This results in: (i) a discus-
sion about the large variety of inputs, outputs and connections that we must 
deal with in order to understand what kind of contribution a biotech firm can 
make; and, (ii) a model that identifies and describes eight different contexts, 
which biotech firms can exist within and move between. The paper con-
cludes that there are several types of effects for the region of origin, some 
with stronger impacts and longer durations than others, and that it seems 
quite relevant to think about these effects in terms of (i) likelihood of occur-
rence; (ii) change over time; (iii) spatial stickiness/local duration; and, (iv) 
the costs involved in trying to obtain them. Furthermore, the paper demon-
strates that the spatial behaviour of biotech firms has more complex under-
pinnings than we might often assume. Whether a firm remains in the region 
of origin or leaves is not decided by any single factor but by the coming 
together of several factors. The model constructed in the paper demonstrates 
that what might often be recognised as a success factor, for example a com-
plete regional cluster, does not guarantee success independently of other 
factors, nor does foreign control necessarily mean that the acquired firm will 
leave the region of origin. At the same time, however, the model shows that 
although the dynamics between factors are indeed complex, they are by no 
means inaccessible to relatively straightforward analysis.   
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5.2. Where is biotech?
The first theme is about to what extent and in what ways we can pinpoint 
biotech actors, elements and activities in time and space. Is there some way 
to put coordinates on these things? Understanding, in this sense, how biotech 
takes place is the primary step towards understanding the main issues ad-
dressed by the thesis, namely if and how biotech-based activities can be used 
as development tools for territorially delimited economies. The general find-
ing is that it is hard to talk about the geography of biotech in a way that is 
coherent. As the second paper points out: 

Since all social phenomena require bodies, all social phenomena have to take 
place somewhere, but, this does not automatically mean that all social phe-
nomena can be explained by this “somewhere”. Some sort of somewhere, 
however – a milieu, a place, a locality – is with rare exceptions at the basis of 
our enquiries. If this site of study contains all the important explanatory fac-
tors then there is no problem, but if it does not we will certainly miss things. 
It all seems to boil down to how faithful the phenomenon under study is to 
the place in which studies are carried out (consider, for instance, the question 
of how Swedish the Swedish biotech industry really is). (page 6) 

The most notable axis of this paradox runs between the local and the extra-
local. It is often said that certain local milieus possess unique characteristics. 
In such statements the local is in fact a proxy for proximity, or if we turn it 
around, for distance-decay. The local milieu is seen as a more or less re-
stricted space in which a certain sub-culture can develop and be sustained. 
This notion, in turn, underpins other important theories and concepts, most 
notably buzz (Storper and Venables 2004; Bathelt, Malmberg, and Maskell 
2004). There is quite substantial evidence in all of the four papers that sup-
port this kind of idea. In the first paper we can see that most of the activities 
leading up to the creation of a new technology took place in local milieus, in 
face-to-face interactions between individuals, within the context of local 
institutions and regulations and in trustful relations that were facilitated in 
locally bounded and at least partly delimited spaces. The second paper 
shows that key economic practices are played out in the local arena and that 
place-specific history matters. The findings in paper three, in turn, indicate 
that the local milieu matters in the sense that it contains several non-
professional spheres that are important for the biotech knowledge worker, 
something which can be interpreted to say that although individuals may be 
mobile within each of these spheres they are still bounded in the local milieu 
since leaving that milieu would involve reconfiguring a multitude of co-
located spheres – each with its own rationale. A similar finding, but in rela-
tion to the biotech firm, is made in the fourth paper. Here too, the link be-
tween the firm and the local milieu is strong because the firm consists of 
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many spaces that have to be aligned in a specific way in order for a move to 
be possible, let alone successful. 

However, at the same time as local milieus come across as important in all 
four papers, there are also contradicting, extra-local tendencies. The first 
paper reveals the intricate spatial nature of the becoming of one new bio-
technology. In this case, it is clear that although a set of local milieus were 
important, extra-local events and mobility made up equally vital features of 
the studied process. The second paper shows that local events and arenas can 
be rendered insignificant due to missing global links, or by change outside 
the control of local actors. The low mobility among knowledge workers ob-
served in the third paper makes it hard to say something conclusive about 
what effect the extra-local has on biotech worker success. However, the 
small group that did move around does seem to perform better than the im-
mobile group, something which could be interpreted to say that innovation 
and knowledge production has to do with movement and interaction between 
local milieus, rather than with locally isolated events. Finally, the life and 
experiences of the case firm under study in the fourth paper further strength-
ens the notion that although most of the vital phases of the firm’s develop-
ment were indeed local, in the end, a combination of extra-local capital and 
the codification of the firm’s key knowledge assets severed the local anchor 
lines. It seems then, as if the local/extra-local dichotomy does not tell the 
whole story about the geography of biotech.  

5.3. What do we want from biotech? 
The second theme in the findings is that, in terms of motivations and driving 
forces, Swedish biotech is characterized by a multitude of rationales. Al-
though biotech lately has become a common term, it seems very unlikely 
that we will ever get to a point where everyone agrees on what biotech really 
is. In a sense then, we are dealing with several sets of interlocking rationales 
for engaging with biotech that are configured in various ways across the 
Swedish biotech landscape. The three types of perceived innovation effects 
formulated in Section 2.2. make up a part of these rationales but there are 
also other objects of desire at play here. It is the overall conclusion of the 
papers that this multitude of perceived biotech ends and their interaction is a 
relevant factor when it comes to explaining how processes and spaces in 
Swedish biotech are formed.  

The innovation process studied in the first paper is a good example of the 
above-mentioned phenomenon. Here, the obvious rationales are all at play: 
e.g. the advancement of science, investment in business, pursuit of profes-
sional recognition, to mention a few. But there are also other forces that in-
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terfere with, and redirect the innovation process, such as personal goals and 
spheres, institutional interests, and peer-communities. In a sense, this is not 
surprising but there is indeed a significant discrepancy between, on the one 
hand, this condition of things and, on the other, the way biotech innovation 
processes are commonly portrayed in debates about their potential. For ex-
ample, the obstacles involved in cross-disciplinary work are often neglected, 
and the realities of competition are generally forgotten due to an overempha-
sis on cooperation; as one interviewee for the first paper put it: “in dinner 
speeches [academic leaders and politicians] praise interdisciplinary work, 
but in everyday life you’re rewarded for digging your own pit deeper and 
deeper”. While many small-scale or personal rationales are often deemed 
trivial in the economic sciences (Nagar et al. 2002), the reality of the matter 
is that they do have an impact on interactive processes like science and inno-
vation.

In the second paper, one of the main strengths of the cluster initiative under 
study is that it functions as a banner under which several opposing forces can 
gather. The actors involved in this project have different agendas when it 
comes to what they are willing to do, what they are expecting to get for do-
ing it, and at what geographical scale they want to operate. The story here is 
twofold. On the one hand, it seems to say that local economic landscapes are 
rather vulnerable in the context of global biotech business strategies. On the 
other hand, however, it tells us that it is not mere coincidence when a seem-
ingly unimportant place attracts flows and becomes an important node in the 
global biotech network. Small players can manipulate big flows. In order for 
this to be possible, however, a set of conditions have to be in place: e.g. an 
existing foundation of some sort; institutions that allow local actors to pull in 
the same direction; local knowledge about the way the global biotech indus-
try works (often such knowledge is tacit); and support from the national 
level of governance. 

An important point made by all but the third paper (which does not really 
study this issue) is that understanding what rationales are driving other bio-
tech actors, and what their objects of desire are, is an important part of the 
skill set that makes some actors more competitive than others. There seems 
to be very little spare room in the biotech business; everybody wants a piece 
of the cake and aggressive actors will usually come out on top.       

5.4. How do we get at biotech? 
The final question that reverberates throughout the thesis project is: what 
methods do we need to capture an industry like biotech that rises and falls 
over time; and falls in and out of the spaces we are interested in? Different 
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approaches have been used in the papers, not only in terms of methods but 
also in terms of study objects. The experience has been that with each new 
perspective comes a slightly different understanding of the biotech sector as 
such and of how we should research it. 

In the first paper, time-geography is used in an attempt to map the origins of 
a biotechnological innovation. The strength of this approach is that it cap-
tures rather well the double-edged spatial nature of innovation components; 
a duality that other geographical methods tend to miss. Human beings, for 
example, generally live their daily lives within very limited geographical 
areas but are at the same time widely wandering minds, which makes it hard 
to, in a broader sense, map the way innovators and entrepreneurs travel. Bio-
tech innovation processes are constituted by numerous visible as well as 
invisible elements, relations and interactions. Time-geography offers one 
solution that enables us to engage with larger portions of the swarming land-
scapes that these elements form. At the same time, time-geographical analy-
ses tend to miss the big picture. The amount of information accumulates so 
quickly that it is often hard to follow more than a handful of existents. Fur-
thermore, although this method could be used to follow any type of existent, 
there seems to be something about it that tends to generate a human-centered 
and mono-centered analysis. This is why it might be necessary to at times 
combine time-geography with other methods. In the second paper, one of the 
aims was to map the value-chain for protein-based pharmaceuticals and the 
regulatory landscape that developers and producers of such pharmaceuticals 
have to navigate. In the third paper, the spatial distribution of knowledge 
workers was described and analyzed. Both these maps draw the contours of 
the larger landscapes on which the things we may see in our time-
geographical bundle analyses are played out. The main lesson in relation to 
attempts to locate biotech innovation seems to be that by using combinations 
of methods we can indeed reach a rudimentary understanding, at least, of the 
principles by which innovation-components move in and out of the spaces 
we are interested in. 
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6. Conclusions 

This thesis begins by making two observations. First, that the regional eco-
nomic landscapes in which we all live our daily lives, and which provide the 
basis for employment and prosperity, are constantly changing. Second, that 
one of the most popular strategies currently pursued by regions and nations 
for coping with such change, relies heavily on innovation within a few high-
tech industries, biotech being one prominent example. These observations 
raise many interesting questions, of which a few have been subject to closer 
study throughout the present thesis. In this chapter, an attempt is made to 
boil down the results of the thesis project in order to get the essence of the 
many lessons that have been learned over the course of it. This exercise con-
sists of two parts: (i) a reflection on what a project like the one at hand can 
really say about the phenomena under study; and, (ii) some points of conclu-
sion.

6.1. Reach of the conclusions 
In terms of the overall research design and when it comes to the specific 
contribution that each of the four papers makes, the limitations of this thesis 
have already been discussed. However, to what extent can more general 
conclusions be drawn from the thesis as a whole? What is the reach of these 
conclusions? Do they only apply to very particular forms of biotech in Swe-
den or do they extend beyond the cases under study? If we consider the find-
ings of the papers there are indeed some common themes, as discussed in the 
previous chapter, and these extend beyond not only the cases under study in 
each respective paper but beyond the Swedish biotech landscape. As a mat-
ter of degree, the conclusions drawn in the following are specific to biotech 
as a business and research field but in principle they are arguably applicable 
to other areas as well. The most general conclusions are those relating to the 
nature of innovation processes. Some of what is said in the following about 
‘unruly innovation’ may be applied to innovation processes across most in-
dustries but the conclusions in the fourth paper relating to ‘hype-tech’ only 
applies to a few tech-based sectors apart from biotech, for example nanotech.  

Many results, especially those arising from the statistical analyses in the 
third paper, have pointed in interesting directions but the ambition has been 



42

to resist over-interpretation of specific distributions, patterns or relation-
ships, and instead focus on reoccurring and durable instances. As discussed 
in several of the preceding sections, the configuration of actors, institutions, 
networks, activities and practices of biotech are morphing at a rather high 
rate and there is therefore always a risk when one studies biotech that the 
conclusions have more to do with the moment of investigation than with 
some sort of general lesson. In the following sections therefore, only those 
conclusions that, in my view, have a wide and durable validity and are rele-
vant to the stated research goals are presented.      

6.2. Unruly innovation 
A central notion arising from the thesis results is that innovation is an unruly 
phenomenon. This is arguably, if not the nature of innovation, so at least a 
durable condition that extends beyond the specific area and moment of study 
and also applies to sectors other than biotech. Innovation is a bit like a child: 
there are very high hopes and expectations for innovation and everyone 
wants to help it along, but innovation will not always do what we want it to 
do – at times because other forces are influencing it, at times because we do 
not understand what it needs, and at times because life had other plans. 

Innovation is unruly for at least four reasons: one has to do with the spatial 
nature of innovation processes; another with the inefficiency of institutions; 
a third with complexity; and a fourth with the limited possibilities of antici-
pating where innovation is going.  

To begin with, innovation processes are not contained within simple spatial 
units. This applies to the process as a whole but in many cases also to the 
contributing elements. Commonly, building-stones will be characterized by a 
number of spatial rationales and natures and it is the alignment of these that 
matter. In the most complex elements, for biotech knowledge workers or the 
biotech firm, the interactions between the manifold spaces with which these 
are connected, tell us more about their spatial behavior than geographical 
categories like local, regional, national, and global. From a territorial per-
spective, therefore, this kind of spatial unruliness goes beyond the mere fact 
that the innovation process may fall in and out of the territory that we are 
interested in. It is also manifested in a territorial connection similar to a 
combination-lock. Every rationale or spatiality that goes into innovation 
processes can act as a regional anchor, like one disc in a combination-lock, 
and this will result in a local appearance for some systems: e.g. because key 
people have extended family- or similar ties to the local milieu; because 
there is specific research infrastructure; or because of a localized system of 
suppliers and customers. During different phases of development of a bio-
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tech element, however, the discs of the combination lock will realign over 
and over again, and sometimes this will lead to them losing their hold on the 
biotech element in question. On the surface, it will be hard to detect any 
change in the local set-up, because the significant factors take place in the 
relationships within the set-up and between this set-up and the element we 
are interested in.    

The second foundation for the unruliness of innovation is that any institution 
set up to govern it is doomed to be more or less inefficient. Innovation is a 
creative process that involves changing a number of conditions, including 
the institutions that govern it. For example, incentive structures, regulations 
and other features that exist in order to regulate and steer the production and 
application of knowledge and technology, themselves create room for inno-
vation. In some cases this can be the desired effect since the objective of 
many institutions is to stimulate production of alternatives. In other cases, 
however, seemingly small regulatory features that are introduced in a system 
can lead to innovation that destroys the whole system as we new it. In a third 
scenario, institutions may simply be inefficient because there are no practical 
ways to control and adjust the impact they have. Innovators are commonly 
creative people and we can expect them to find not only smart ways of doing 
business but also smart ways of making sure that they get a bigger part of 
this business than any of the other actors that are interested in governing its 
creation and benefiting from it.  

The complexity of innovation means that it is often not possible for any sin-
gle actor to sufficiently understand the directions and speeds of the events 
and developments that make up innovation. Understanding influential pa-
rameters is, of course, a prerequisite for governance. Related to this is the 
fourth pillar of the unruliness of innovation, namely, the fact that it is hard to 
anticipate the outcome of the process. In retrospect, it is easy to distinguish 
between, on the one hand, important and, on the other, insignificant events 
or developments; but this is a rather unexciting exercise unless we also man-
age to turn it into a better ability to foresee and anticipate future events and 
developments. Since innovation means the introduction of something new, 
and newness/novelty, in turn, has just as much to do with space as it has to 
do with time (what is new here may not be new everywhere), innovation is 
arguably important not only in relation to things that does not exist any-
where, but also as an upgrading and learning process. Anticipation still mat-
ters, however. In part because, in order for local, regional or national innova-
tion to be valuable, the innovating territory must successfully anticipate how 
something that works in other places would enter into composition with the 
particularities of the new place, in part because most of the positive eco-
nomic effects of innovation seems to derive from a kind of first movers ad-
vantage.              
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6.3. Innovation or ‘vain notion’ for regional policy? 
Regions increasingly build their development strategies around biotech in-
novation. Is this an innovative response to changing economic realities or 
does the unruly nature of innovation mean that the term as a means of re-
gional development is a vain notion? It is clear that some parts of innovation 
processes and some innovation spaces are less unruly than others. There are 
things that can be predicted, influenced, contained and otherwise governed, 
with a sufficient degree of efficiency. Furthermore, although there is not one 
single method by which we can map and spatially comprehend innovation, 
we can indeed use combinations of methods to get a rather good understand-
ing of how things move in and out of the spaces we are interested in. The 
challenge then, for those interested in biotech innovation as a means for eco-
nomic development, seems to be to figure out which aspects can be influ-
enced and which cannot.

The studies that make up the present thesis reveal a need for a basic under-
standing of the way value is created in the biotech industry as well as of the 
links and value-chains in which this process takes place. Although biotech 
innovation in most cases may seem almost magical to a social scientist, the 
ways in which it transforms into value is still dependent on fairly compre-
hendible factors: e.g. firms have to make more money than they spend; in-
novators need industrial structures within which their ideas can realize. De-
spite the numerous obstacles and challenges involved in trying to govern 
innovation, it is definitely important to think about how territories can best 
participate in biotech innovation milieus. There is arguably a need for a 
ruler, a regulator or lead-actor who can provide a check for the strong eco-
nomic force that biotech constitutes and the several actors who seek to influ-
ence and exploit biotech spaces from the inside as well as from the outside 
of such spaces. It does not take long for anyone studying biotech to come 
across a story about how a few individuals or firms, due to a lack of regula-
tion, managed to ‘hijack’ a process that could be considered to belong to 
other stakeholders as well. Sometimes this is a matter of fair competition and 
we can then assume that it at least in the long term will have positive effects. 
Participation in local, regional or national biotech systems by actors who do 
not care much about those systems is not necessarily a negative thing. In-
deed, there are many cases where this is a prerequisite for success. But in the 
context of regional development, territorial actors must at the same time 
realize that it is sometimes necessary to regulate a game, in which most 
players are only participating because they want as much of the cake as pos-
sible. In the Swedish case under study in this thesis there seems to be a lack 
of awareness and reaction to predatory intervention when territories formu-
late and execute biotech-based economic development strategies. 



45

The need for a ruler is not limited to regulation. There is also a need for an 
actor who can create local alternatives. One of the reasons why biotech 
seems to be so spatially volatile is that most places do not provide a suffi-
cient input and support structure for biotech innovation processes. Most bio-
tech actors would in fact prefer to have as much as possible of the activities 
they engage with, at close range. In that sense, anything that territorial tech-
based development policies could do to strengthen the industrial-, academic-, 
and institutional structure could make a difference even if it not possible to 
say precisely how this will affect innovation.  
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