ACTA UNIVERSITATIS UPSALIENSIS

Uppsala Dissertations from the Faculty of Science and Technology
132






Collaboration in practice

A multiple case study on collaboration between
small companies and university researchers

Petter B. Forsberg

UPPSALA
UNIVERSITET



Dissertation presented at Uppsala University to be publicly examined in Higgsalen,
Angstromlaboratoriet, Ligerhyddsvigen 1, Uppsala, Friday, 16 February 2018 at 13:00 for
the degree of Doctor of Philosophy. The examination will be conducted in English. Faculty
examiner: Associate professor Viviane Sergi (Université du Québec a Montréal ).

Abstract
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University-industry collaborations (UICs) have been hailed as key for Sweden's innovativeness
and economic growth. Similarly, building research and innovation policies for the promotion
of collaboration between universities and industry have become a cornerstone for many other
European countries.

In academic literature there has been an emphasis on efficiency, facilitation, effects and
values obtained in UICs. They have been widely studied, both in terms of the reasons why
they are formed, their structure and the effects they create, but not much in terms of how they
work on a daily basis. There is less attention in the literature to analyse or problematise how
UIC work is carried out when a connection has already been formed or is repeatedly enacted.
Additionally, there is also a lack of studies looking at small firms UICs. Through identifying
a lack of perspective in the UIC literature this thesis builds on the recent developments in
practice theory in addressing some of the gaps found. It thus analyses these collaborations from
a perspective not present in the literature in pursuit of sow UICs are carried out.

Through four embedded case studies between small enterprises and university researchers the
thesis questions some of the assumptions made in the UIC literature and policy documents. First
of all, through the practice theory lens, the thesis shows how the creation of a node/linchpin,
a boundary object or a broker, between university and industry is instrumental in enabling
collaboration work to take place. Secondly, being able to work together successfully does not
equal outcomes sought after by policy organisations. Nevertheless, a general conclusion is that
there were valuable outcomes for both the companies and the researchers, confirming previous
research on UICs. But, these benefits were often difficult to put into clear numbers or metrics
and appeared only after a very long time.

The thesis argues that policy (and associated organisations) should promote the connection
between a research site/practices and a company site/practices rather than pushing for a joint
practice. In such a way UICs can be valuable for both researchers and companies.
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Chapter I: Introduction

University-industry collaborations (UICs) are perceived as one of the keys
for Sweden's innovativeness, economic growth and long-term competitive-
ness on the global arena. Sweden is one of the world’s most innovative
countries at the top of European Innovation Scoreboard (2017) (Figure 1).
The nation’s performance is 20% above the EU average across the measured
indicators. Sweden performs high on all measured innovation indicators but
has its strength in indicators for human resources, innovation-friendly envi-
ronment, and attractive research system (European Commission, 2017).
Sweden also invests heavily in its research system and since the beginning of
1980 has been well above the Organisation for economic co-operation and
development (OECD) average of investments into R&D with a yearly aver-
age during the last 30 years close to 1% of GDP. This means that Sweden is
one of the countries in the world that invest the most in R&D in relation to
the size of the economy (VINNOVA 2015).

160 MODEST INNOVATORS

140 Hl STRONG INNOVATORS

120
MODERATE INNOVATORS

100
Il INNOVATION LEADERS
80
60
40

20

0

RO BG HR PL LV HU EL SK CY IT MT ES LT EE PT CZ SI EU FR IE BE LU AT DE UK NL FI DK SE

Figure 1. Performance of EU Member States’ innovation systems, EU average in
blue (Adopted from the European Innovation Scoreboard 2017:6)

The idea of linking academic research to a state’s economic growth is not
new (Gibbons et al. 2010). Since the introduction of the Bayh—Dole act in
the United States in the beginning of 1980 different attempts have been
made in involving universities with the economic sector in most western
countries. The trend has been towards an increased pressure to make aca-
demic research valuable in very direct sense (Severinsson 2016). Ideas of
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how to accomplish this have also emerged and two of the most influential
have been the Innovation system approach (Lundvall 2010)and Triple helix
model (Etzkowitz & Leydesdorff, 2000) which has gotten widespread
recognition across most OECD countries including Sweden (Eklund 2007).

Public funding directed at different forms of commercialisa-
tion/innovation activities in Sweden is mainly distributed by three govern-
mental agencies (the Swedish Energy Agency, Sweden's innovation agency
(VINNOVA) and the Swedish Research Council). During 2016 these agen-
cies distributed about 500 million SEK and the three agencies are planning
to increase public funding to approximately 600 million SEK during 2018.
Much of this funding is towards collaboration projects between university
and industry (less so from The Swedish Research Council) and it is often
required that the company matches received grants with their own resources,
so-called “in kind resources”. This is said to contribute to closer collabora-
tion between university researchers and companies and a prerequisite for
mutual knowledge exchange, interactive learning and problem-formulation
processes between companies and universities. It is also said to contribute to
more efficient utilization of research and competences at universities (VIN-
NOVA, 2015).

From a policy perspective it is clear that there is high regard for UICs.
Funding and support for collaboration between Sweden's universities and the
rest of society is said to strengthen the nation's innovative capacity and gen-
erate economic growth (Government.se). The idea of collaboration as a way
to make academic research useful to private as well as the public sector can
be found in Sweden’s innovation and research policies, where it is often
mentioned in passing with some parts more than others talks about the role
of collaborating as highly beneficial for Sweden’s economy. In fact, the gov-
ernmental research policy that stretches from 2017-2020 is called
“Knowledge in collaboration - for society's challenges and strengthening
competitiveness” and in some of the material distributed about that bill the
following can be read:

[...] to find innovative solutions to a number of major and global challenges
facing society today. In these areas, partnerships between different sectors of
society has been established to stimulate new innovative solutions that
strengthen competitiveness, contribute to sustainable development and create
more jobs [...] The programmes build on co-creation among key players, in-
cluding government bodies, businesses and academia. This challenge based
approach building on cross-sectorial collaboration is a great way to fuel in-
novation (Government.se)

The quote above is telling on how policy, and in effect, the political sphere,
seems to view the importance of making businesses and universities collabo-
rate in order to boost Sweden’s economy to greater heights. On a similar
note, Sweden’s innovation strategy from 2012 also makes a connection be-
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tween economic growth and use of academic research. Utiliza-
tion/commercialisation of academic knowledge is thought of as valuable for
economic growth in a very direct sense:

Utilization of research-based knowledge is of value to both private and public
sectors. Innovations strengthen the competitiveness of Swedish industry and
can make it possible to find solutions to the global societal challenges. [...].
The efficiency of this can be further improved through increased collabora-
tion between academia, government, industry, research grant providers and
the rest of society [ Author’s translation from Swedish] (Research and innova-
tion bill. 2012/13:30: 119)

Similar trends can be seen throughout the OECD area, building research and
innovation policies for the promotion of collaboration between universities
and industry has become a cornerstone for many European countries
(Etzkowitz 1998; Geisler & H. Rubenstein 1989). The European commission
initiated the program "Horizon 2020" during 2013, with over €8 billion dis-
tributed over a 6 year period (2014-2020) it is the biggest program built upon
the idea of fostering innovation ever launched. Within these €8 billion are
funding of public-private partnerships, meant to be a powerful tool to deliver
innovation and economic growth to Europe, which will be funded at a cost
of more than €2,2 billion over 6 years (European Commission, 2016). Essen-
tially this is money earmarked to foster university — industry collaborations.

Simply put; collaboration between university and industry is seen by both
national and international policy/governments as a way to improve innova-
tiveness (see e.g. Etzkowitz & Leydesdorff, 2000; Perkmann, Neely, et al.,
2011; Bercovitz & Feldman 2005; Ankrah & AL-Tabbaa, 2015).

1. University — industry collaborations (UICs) as a
research topic

How has the academic literature adressed these collaborations? The body of
literature on UICs has seen an increased number of research papers since the
early 1990s corresponding with a general interest on stimulating UICs from
policy and politics (Caloghirou et al., 2001). UIC is a pluralistic notion and
the literature has a range of definition on what it is. It can be a joint venture,
a network, a consortium, a project, an alliance, contract research or even
consulting. Beside specific organisational forms the literature also distin-
guishes between types of links between industry and university, e.g. patents
and licensing agreements, informal information exchange, public meetings
and conferences, hired graduates or staff movement (Ankrah & AL-Tabbaa,
2015; Barringer, 2000; Bonaccorsi & Piccaluga, 1994; D’Este & Patel, 2007;
Meyer-Krahmer & Schmoch, 1998; Perkmann & Walsh, 2008). The com-
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mon denominator in these concepts is a varying degree of reciprocity be-
tween the university and the company partner. The notion of UIC can then
be referred to as “any interaction between a university and business or in-
dustry partner with the aim of knowledge or technological exchange”
(Ankrah & AL-Tabbaa, 2015;1).

Along with a political discourse that highlights the importance of univer-
sities for economic growth comes a growing political pressure on universi-
ties to demonstrate greater social accountability and overall economic rele-
vance to society (Barnes et al., 2002; Etzkowitz, 1998; Perkmann, King, &
Pavelin, 2011). The literature suggests that there are benefits for universities
to engage in UICs beside policy incentives. For instance, in order to reduce
their dependency from public funding, increase reputation towards certain
stakeholders or as a legitimating effort (Logar et. al., 2001; Zinner et al.,
2009; Santoro & Gopalakrishnan, 2001; Cohen et. al., 1998).

From the individual researcher’s perspective other reasons to engage are
brought forward in the UIC literature. They engage in these activities for a
number or reasons: they want to secure funding for their research, get access
to funds otherwise hard to come by, get access to lab equipment, gain
awareness and “real-life” insights into the practical application of their re-
search and gain private financial benefits or complement their own research
(Lee, 2000; Cyert & Goodman, 1997; Meyer-Krahmer & Schmoch, 1998;
Santoro & Chakrabarti, 2001)

Industry on the other hand, is motivated to engage in UICs as they might
acquire access to technologies and expertise otherwise difficult to obtain on
their own, to exploit research synergies for cost savings, to improve R&D
productivity, keeping up with new technological developments, reduce risk
and stretch limited resources and share R&D costs. University and industry
collaboration research can also enhance company sales, R&D productivity,
and patenting activity (Cohen et al., 1998). Also, the lack of in-house R&D
to carry out technological research leads companies to seek out universities
as a way to elevate this (Lopez-Martinez et al., 1994; Ankrah & AL-Tabbaa,
2015).

Because of the cultural difference between university and industry, trust
between a researcher and company is said to be crucial in UICs. This trust
lowers institutional barriers and makes UIC more likely to form or to have a
successful end-result (Schartinger, Schibany, & Gassler, 2001; Ankrah &
AL-Tabbaa, 2015; Santoro & Saparito, 2003; Bstieler et al., 2015; Barnes et
al., 2002; Mora-Valentin et al., 2004; Davenport et. al., 1999).

Analysing the UIC literature reveals that rather little attention has been
paid to SMEs, which is somewhat surprising as 99% of all businesses in the
EU are companies with less than 250 employees providing two-thirds of the
total private sector employment in the EU today (European Commission,
2017). Some studies do exist and they indicate that there is a difference be-
tween the strategies used by large versus small firms in relation to UICs.
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Larger firms want to strengthen their skills and knowledge and gain access
to university facilities for advancing non-core technologies (Pecas &
Henriques, 2006). Smaller firms go about this in the opposite way and tend
to focus on gaining skills and knowledge for strengthening their core tech-
nology. They are more focused on survival and therefore participate in more
relationships building with universities in order to find immediate solutions
to critical issues affecting central business areas and core technologies in
comparison to larger firms (Santoro & Chakrabarti, 2002). UICs are also a
successful method to create or stimulate knowledge-based SMEs (Klofsten
& Jones-Evans, 1996).

It could be argued that this stream of literature is rather comprehensive in
some specific areas, i.e. the cultural or institutional difference between uni-
versity and industry, why UICs are formed (their motivations), what facili-
tates successful UICs and also the different organisational forms UICs can
have. There is also a heavy emphasis towards motivations of single actors in
engaging with a UIC and the need for trust in these types of collaboration,
often as a way to overcome cultural differences. Furthermore many articles
focus on resources and the value of UICs for companies and universities.
Simply put, the interest has been on efficiency, facilitation, effects and val-
ues obtained in UICs. There seems to be much less attention in the literature
to analyse or problematise how UIC-work is carried out in practice. To this
author’s knowledge, there are no attempts in trying to understand the process
of work when a connection has already been formed or is repeatedly enacted
between a university/research and industry/company.

More specifically, as will be discussed below, the UIC literature is
skewed towards rational and positivistic approaches along with relying on
either a structural or individualistic explanation of university-industry col-
laborations. This literature falls short of capturing the mundane social activi-
ties along with the practices that arguably make up a large part of these col-
laborations.

2. Putting practices in the spotlight

These gaps in our understanding of UIC originate from an ontological debate
almost as old as social science itself. It concerns what role the individual
should play in the definition and explanation of a social phenomenon. In one
corner are the methodological holists who argue that the actions of human
agents can only be explained and understood in terms of the social entities
with which they are associated (Zahle 2015). There is something greater than
only the combined sum of a group of individuals. So, any social phenomena
should be wholly or at least partly explained in terms of these social wholes.
In the other corner are the methodological individualists with the opposite
opinion on what constitutes a satisfactory explanation of social phenomena:
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social units can and should only be explained in terms of the actions of indi-
viduals (Heath 2015). Social wholes are made up of human beings and are
caused by their actions. That means that methodological individualism
amounts to the claim that explanations on the social outcomes are accumu-
lated results of actions, choices, and mentalities of individuals (Ibid.). It har-
bours a variety of perspectives that can be referred to as "agent-centred"
approaches to social explanations. Methodological holism is on the other
hand largely the opposite of individualism. It claims that explanations that
invoke social phenomena (e.g., institutions, social structures or cultures)
should, or need to, be offered within the social sciences in order for them to
make sense (Zahle 2015)

Within the body of knowledge on UICs both methodological individual-
ists (e.g. Santoro & Saparito, 2003; Bstieler et al., 2015; Barnes et al., 2002;
Nilsson et al., 2009) and methodological holists (e.g. Bjerregaard, 2010;
Cyert & Goodman, 1997) with varying perspectives can be found. However,
there is a third camp on contemporary social science that argues for a way to
resolve this debate. This is a diverse group of theorists that can be gathered
under a practice approach umbrella (Hui et al. 2016). By focusing on human
practices as the unit of analysis they claim to offer a third perspective on the
social. The theoretical focus on practices is said to reconceptualises how to
understand the social world (Shove et al. 2012)Instead of relying on explana-
tions that presuppose either “individual” or an opposing “non-individual”
view of the world, practice theorists’ argue (with some minor disagreements)
that social life is composed of a nexus of human practices and material ar-
rangements (Schatzki, 2005). In this way they acknowledge that both camps
grasp something important and need not engage in a debate of which is the
preferred explanation on social phenomenon.

At one level, practices are composed of individual performances. These per-
formances nevertheless take place, and are only intelligible, against the more
or less stable background of other performances. “Practices” thus constitute
the background that replaces what earlier holist theorists would have de-
scribed as “culture” or “social structure (Rouse, 2007:505).

By building an analytical framework centred on practices as the unit of anal-
ysis, that is “the doings”, this thesis addresses some of the gaps found in the
UIC literature. Practice theory requires a detailed description of action and
activities in order to sketch out practices and, consequently, the focal point
will fall on “how” UICs are carried out. This will also lead to an attention
and sensitivity on organising as opposed to organisations.
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3. The multiple case study

In order to get at the practices of UICs and address the gaps found in the
UIC literature, I utilise four embedded case studies with a unit of analysis
centred on the practices within the collaborations.

3.1 Uppsala University

This thesis takes its starting point within the broader Swedish context and
focuses on Uppsala University (UU). Founded in 1477, UU is Sweden’s first
university and the oldest university in all of the Nordic countries. In 2017, it
was ranked among the best universities in Northern Europe and in the top
100 worldwide, being prominent in many research areas. The university is
fairly large and diversified, with nine faculties distributed over three “disci-
plinary domains” (uu.se). In response to the policy demands put on Swedish
universities, UU has since 1985 created a number of organisations to sup-
port, directly or indirectly, the commercialisation of research. Recently, a
key organisational unit for this thesis was formed: Uppsala University Inno-
vation (UUI). UUI has been for a number of years one of the leading com-
mercialisation and support units in Sweden. The organisation was created in
2007 for two main reasons: firstly, as a reaction to the government’s instruc-
tions to all Swedish universities to be more actively involved in dissemina-
tion and commercialisation of research. Secondly, the legal regulation made
it very difficult for the university to financially support its holding company,
UUAB. The plan was to create an organisation within the university that
could work with a proactive approach to complement the more reactive ap-
proach (direct commercialisation) of UU’s holding company, UUAB. In
addition, this new organisation was picked by VINNOVA as one of the five
national winners for the “key actors” and was granted a substantial eight-
year funding. Now UUI provides assistance for researchers wanting to com-
mercialise new business concepts and gives advice and support to business
development, financing and intellectual property rights. They also support
researchers in developing ideas through collaboration with companies, the
public sector and the civil society (uuinnovation.se). UUI has also created
AlMday, which is a one-day conference where researchers and companies
meet and discuss issues that interest both of them. This conference has re-
ceived widespread recognition both nationally and internationally (Severins-
son, 2016).

3.2 SMURF and the four embedded cases

SMUREF project is the context for the four embedded case studies which are
the unit of analysis in this thesis. The project is a direct response to the mis-
sion given to UUI and thus an indicator of the public policy trickling down
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from the Swedish government. It all began in 2010 when a project idea that
had been evolving in the hallways at UUI for a long time was slowly being
assembled into an application for funding. The reason was said to be that
Uppsala university innovation network had over its (then) 15-year existence
never really directed any major efforts towards small and medium-sized
enterprises (SMEs). This idea correlated well with the governmental policy
along with available funding from the EU. The idea was to engage SMEs
that previously had no connection with Uppsala’s two universities. The gen-
eral feeling was that UUI needed to find ways to reach out to a group of
companies “out there”; that there might be a group of small companies that
they could target and would benefit from university resources. The goal of
the project became “enhancing small business development and long-term
survival by improving their relationship with the universities of Uppsala”.
The project sought to create a platform that facilitated and financed collabo-
rations with small firms and a researcher from Uppsala’s two universities in
small/short sub-projects. Further ahead in this thesis there is a more thorough
review of how the SMURF project progressed over the years. Having the
SMUREF project as a starting point and context, the focus of this thesis will
be on the collaborations that sprung out of the project. In other words, the
SMURF project will help to make better sense of preconditions and contexts
that formed the practices in the collaborations that will be studied in detail.

From a total of 27 collaboration projects formed thanks to the SMURF
project, four were selected and followed over a period of five years. They
were similar in that they were all given funding from the SMURF project,
but they are also unique in that each one tells a different story on how col-
laborations between small enterprises and researchers are performed in prac-
tice. In the first case study, a researcher at UU and a company worked to-
gether in characterising an innovative new material with electron microscopy
techniques. In the second case study, a researcher and a one-man company
examined whether compressed and hydrated biogas from rural farms could
be more energy-efficient than conventional storage of biogas through a mac-
ro system analysis. In the third case study, a life science company worked
with a diabetes researcher from UU to develop a biological assay for detec-
tion of a specific protein in human plasma. The last case study was a collab-
oration between two small consultancy companies and researchers trying to
commercialise an IT product.

4. Research purpose & research questions

UICs are said to be one of the ways to achieve innovation and economic
growth for Sweden. They have been widely studied in terms of the reasons
why they are formed, their structure and the effects they create, but not much
in terms of how they work on a daily basis. Using a practice approach in the
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way it is outlined in this thesis is a clear distinction from previous research
on UICs and highlights, among other things, “how” they are performed.
Secondly, the UIC cases in this thesis are all based on small companies
(some indeed “micro” companies with one or no employees), which is a
group of UICs we do not know much about. This thesis thus has one over-
arching purpose: to investigate how small companies collaborate with uni-
versity researchers. With such purpose, in tandem with the empirical materi-
al, three research questions are also addressed in this thesis:

Using practice theory as an analytical tool means trying to sort out the prac-
tices within the cases in order to understand how they work; thus the first
question is:

1. What are the practices that appear in this kind of UICs?

With this thesis theoretical lens, the unit of analysis is put on practices rather
than human actors. In order to understand how UICs work from such per-
spective it is essential to outline how practices from a business setting con-
nect to those in a research setting. Thus the second question is:

2. How do practices from different organisational contexts in the UICs con-
nect with each other?

A practice theory approach is likely to bring out different notions along with
questioning some of the assumptions in the UIC literature and, since much of
the knowledge base in this literature concerns facilitation and outcomes of
UICs, the third and final question is:

3. What are the facilitating factors and outcomes connected to the analysed
practices in comparison to the existing literature?

5. Structure of thesis

This thesis’ second chapter is a literature review on previous studies on col-
laboration between university and industry. The theoretical framework is
presented in Chapter 3 and after that, in Chapter 4, the methods and method-
ological considerations that have been used in pursuit of the researcher ques-
tions. Chapter 5 provides an outline of how the SMURF project came about
and what transpired within and around the project over its three-year exist-
ence. The chapter provides the context from which the four embedded cases
originated. Chapters 6-9 cover the four embedded cases. They are structured
in a similar manner to allow for comparison. Each case is followed by an in-
depth analysis that utilises the theoretical framework provided in the theoret-
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ical chapter. In Chapter 10, the four case studies are compared against each
other and the UIC literature with a focus on the practices found. Lastly, in
Chapter 11 the research questions are addressed in the conclusions along
with theoretical contribution, policy implications and suggestions for future
research.
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Chapter II: Previous studies of university-
industry collaborations

The notion of collaboration between industry and universities is seen as
something important in both policy and public discourse. It is thus logical to
turn towards the academic community and to look at how they have tackled
university-industry collaborations. I will begin this section by defining the
notion of university-industry collaboration (UIC) in relation to the literature
and then provide a general overview of the body of knowledge concerning
UICs. From there, I will go on and problematise this knowledge and point to
the lack of an important perspective not present in this literature.

1. How is UIC defined in literature?

At the core of any university—industry collaboration is the difference in insti-
tutional norms governing public and private knowledge practices (Dasgupta
& David 1994). It is this that makes UICs a different type of social phenom-
enon than other inter-organisational collaboration. This is rooted in the uni-
versity system and Mertonian norms of science, (communalism, universal-
ism, disinterestedness and organised scepticism) (Merton 1973). These
norms are said to be fundamental to the way that many academics perceive
and perform their work (Bruneel et. al, 2010). Indeed, scientists are willing
to accept lower wages in order to work within the institutions of a university,
indicating that many scientists are motivated by intrinsic goals as well as the
social objectives of the universities (Stern, 2004; Cohen & Sauermann,
2007). Establishing a reputation through publication is critical to an academ-
ic career. Given this environment, much of the science system is driven by
internal dynamics that are separate from market transactions (Polanyi et al.,
2000; Dasgupta and David, 1994; Stephan, 1996). It might be tempting to
see the science system as operating outside the confines of market transac-
tions, but in modern day (mode 2) universities, economic and social forces
outside the science system play a powerful role in shaping scientists and
science (Gibbons & Johnston, 1974)

In contrast to the science system, the process of knowledge creation in the
industry/private sector is dominated by attempts to appropriate the economic
value of what companies know in order to gain competitive advantage
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(Teece 2003). This ‘private’ knowledge is hidden within the firm or dis-
closed in a limited way through patents filed primarily for the purposes of
obtaining temporary monopolies (Allen 1977; Dasgupta & David, 1994).
This is not to say that industry knowledge is completely closed but the pri-
mary motivation of companies’ knowledge creation practices is for private
gain, and openness to external actors is used as a strategic mechanism to
gain advantage over competitors (Chesbrough 2006). Given these two dif-
ferent systems of knowledge production, UICs are likely to be plagued with
conflicts due to a weak attitudinal alignment between partners. Private com-
panies often conflict with university researchers over attitudes towards the
topics of research or the timing and form of disclosure of research results.
While researchers may be keen to disclose information to gain priority,
companies may wish to keep secret or appropriate the information.

Academics create ‘leaky’ knowledge so that their peers will recognise
their ideas while companies want the knowledge to be ‘sticky’ so that they
can control a resource that is not available to their competitors (Brown and
Duguid, 2000). University researchers are also likely to choose research
topics that are perceived by their peers to be interesting and valuable, while
companies are likely to choose topics and problems that are perceived as
being valuable for the development of new products and services for their
customers (Nelson 2004). This means that the problems that each party may
want to explore within a research project may be very different and the types
of outputs each partner is interested in may diverge (Bruneel, et al., 2010).

Considering this important premise about the involved parties, the notion
of university—industry collaboration (UIC) is defined in the literature as any
interaction between a university and business or industry partner with the
aim of knowledge or technological exchange (Ankrah & AL-Tabbaa, 2015).
This definition excludes any interaction between a university or researcher
and a non-profit organisation or the public sector, even though it is likely
that such interactions are numerous, both formally and informally (see e.g.
Etzkowitz, 1998; Ryan & O’Malley, 2016). In the theoretical section, I will
come back and revaluate this section along with the definition of UICs.

1.1 UIC body of literature, general conclusions

In order to clearly show both what this stream of literature contains and its
gaps, I have structured this literature review into two sections. The first sec-
tion will sketch out what scholars have concluded in a general sense about
the topic. The second section is an outline of how this knowledge has been
created and its imitations.

The body of literature on UICs has seen an increased interest during re-
cent years corresponding with a general increase of UICs in political dis-
course since the early 1990s (Astrom 2015; Caloghirou et al. 2001). A few
examples are: Geuna and Muscio (2009), who provide a review on the gov-
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ernance of knowledge transfer between university and industry; Phan,
Siegel, and Wright (2005), who focus on the literature on science parks and
incubators; Larsen (2011) who writes about the literature on academic en-
terprises and lastly Rothaermel, Agung, and Jiang (2007) who perform a
taxonomy of the literature on university entrepreneurship. These four works
consider aspects on university—industry interaction in a very wide sense but
lack some of the defining features on UIC with an emphasis on collabora-
tion. Ankrah & AL-Tabbaa (2015) and Perkmann et al. (2013) are the only
two reviews that are within a scope of a more narrow definition of UIC (see
above) and match the embedded case studies in this dissertation. Perkmann
et al. (2013) focus on what they define as ‘academic engagement’, which
includes collaborative research, contract research, consulting and informal
relationships for university—industry knowledge transfer. Ankrah and AL-
Tabbaa (2015) go further and focus on not only the university but also equal-
ly on the industry side in exploring the literature on UIC, making their re-
view quite comprehensive. Unlike the previously mentioned reviews, these
two employ a systematic procedure and with that they are aiming towards
finding everything written on their topic of interest.

In general, there appears to be a plethora of quantitative studies in relation
to UIC. Qualitative studies are less common but are still published, and then
often with a case-study approach. It has been common, and still is, to focus
on data sets on patents, licensing, academic entrepreneurship and co-
authoring, partly because of that type of data being easily obtained. This has
been criticised of falling short in capturing the in-depth social relationship
between parties (Perkmann & Walsh 2007).

2. Different forms of UICs

UICs have been identified in many different organisational forms. I am to
show this below in order to demonstrate how diverse the literature is on this
topic and by doing so highlight its fragmented structure.

Barringer (2000) distinguish four organisational forms that the literature
most often mentions: joint ventures, networks, consortia, and alliances.
There is also a lot of mention of collaborative research, contract research
(including technical services contracts) and consulting (see e.g. Bonaccorsi
& Piccaluga, 1994; D’Este & Patel, 2007; Meyer-Krahmer & Schmoch,
1998; Perkmann & Walsh, 2008). Outside specific organisational forms the
literature is extremely diversified, encapsulating a large pool of links be-
tween industry and university: patenting and licensing agreements (licensing
of intellectual property rights), informal information exchange, publications
and reports, public meetings and conferences, recently hired graduates, li-
censes, joint or co-operative research ventures, temporary personnel ex-
changes, mobility (staff movement between universities and firms,) and
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training (co-operation in education, training of firm staff at universities, lec-
turing by industry staff, joint supervision of students), , employment of rele-
vant scientists by industry, use of university or industrial facility (e.g., lab,
database, etc.), equity holding in companies by universities or faculty mem-
bers, exchange of research materials or joint curriculum development, joint
research programmes (including joint research, with a university as a re-
search partner, or joint research, with a university as a subcontractor). It
would therefore seem that a large number of different connections can be
made between university and industry partners (Ankrah & AL-Tabbaa,
2015). It should be added that authors do not agree on the definitions and
distinctions of the various forms of UIC and have different typologies or
taxonomies of these relationships (Bruneel, et al., 2010). Taxonomies have,
however, been developed for grouping different relationships, e.g. the one
below adopted from Ankrah and AL-Tabbaa (2015) and Bonaccorsi and
Piccaluga (1994), seen in Table 1.

Form of relationship Example of organisational forms

Personal Informal Relationships — Personal contact with university
academic staff or industrial staff
— Co-locational arrangement

Personal Formal Relationships — Employment of relevant scientists
by industry

— Use of university or industrial fa-
cility (e.g., lab, database, etc.)

Third Party — Liaison offices (in universities or
industry)

— General Assistance Units (includ-
ing technology transfer organisa-
tions)

— Industrial associations (function-
ing as brokers)

Formal Targeted Agreements — Cooperative research projects

— Exchange of research materials or
joint curriculum development:

— Joint research programmes

— Project with a university as a re-
search partner or joint research
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Formal Non-Targeted Agreements — Broad agreements for U-I collabo-
rations

— Industrially sponsored R&D in
university departments

Table 1. Forms of relationship in the UIC-literature

Ankrah and AL-Tabbaa (2015) point out in their concluding remarks that
trying to create a typology that demonstrates all of the possible links that

could transpire between industry and university is likely to be an extremely
difficult task.

3. What explains the formation of UICs?

There are two subcategories in this perspective: the university as whole (an
organisational/institutional perspective) and the individual researcher. They
are both important to take into consideration because both have an impact on
the current understanding of UICs and emphasise slightly different facets of
the reasons for UICs formation.

3.1 University perspective

There are two subcategories in this perspective: the university as whole (an
organisational/institutional perspective) and the individual researcher. They
are both important to take into consideration because both have an impact on
the current understanding of UICs and emphasise slightly different facets of
the reasons for UICs formation.

From the university perspective, there is a general pressure from govern-
ment through policy directed at universities around the western world to
increase their contribution to innovation and thereby enhance wealth creation
in society (Barnes et al., 2002; Etzkowitz, 1998; Perkmann, King, & Pavelin,
2011). On a similar note, it has been claimed that it is important for policy-
makers to enable a well-established interface between university and indus-
try (Hall, Link, & Scott, 2001). This pressures universities to increasingly
enter into forms of collaborations with industry through knowledge diffusion
or technology transfer (Siegel et al., 2003). All this creates a situation where
universities are increasingly trying to encourage UICs out of the necessity to
fulfil their mission towards policy (Ankrah & AL-Tabbaa, 2015).

Sherwood & Butts (2004) argue that universities might offer industry exten-

sive access to a wide variety of research expertise and research infrastructure
(e.g. lab equipment). Industry, on the other hand, offers universities or re-
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searchers extensive access to market knowledge and a wide range of exper-
tise in product development/commercialisation (Ibid.), as well as employ-
ment opportunities for university graduates, both PhDs and others (Lee &
Win, 2004)

Many scholars point out that universities are not only “pushed” by policy
towards more UICs, but also that there are strong benefits for universities to
engage in UICs apart from policy incentives, for instance, in order to reduce
their dependency on public funding (Logar, Ponzurick, Spears, & Russo
France, 2001; Zinner et al., 2009; Santoro & Gopalakrishnan, 2001). Some
parts of the literature find that universities engage in UICs or try to create
industry relationships as a way to increase the university’s reputation, or as a
legitimating effort towards the growing pressure to demonstrate greater so-
cial accountability and overall economic relevance to society (Cohen et al.,
1998) Past experience in interaction with the business sector was crucial for
university departments to get involved in interactive relations with the busi-
ness sector. The quality of research of a university or a department does not
count as much as the quality of the past relationship as a motivator to engage
in UICs (Schartinger et al., 2002).

3.1.2 Individual researcher’s perspective

Nilsson et al. (2009) use seven longitudinal case studies in three Swedish
research centres performing studies on stem cells. They have two research
questions: Firstly, why do researchers engage in commercialisation at all?
And secondly, if researchers do transfer research, how do they choose to
perform such a transfer? They find that the organisational, regulatory and
work environments within the organisation encourage engagement in tech-
nology transfer and commercialisation. They also find that researchers en-
gage in these activities because they want to secure funding for their re-
search, put their research into practical use and/or gain private financial ben-
efits. Researchers tend to use technology transfer offices only if they believe
they are competent or if they do not have enough social capital themselves;
otherwise they interact directly with firms. Perkmann et al. (2011) find, us-
ing a survey of 4337 university researchers in the UK, that most academics
engage with industry to further their research rather than to commercialise
their knowledge. Researchers generally benefit from collaboration with in-
dustry by getting access to funds otherwise hard to obtain, by gaining aware-
ness and ‘real-life’ insights on the practical application of their research, by
securing funds for their students and access to lab equipment, by supple-
menting their own research and gaining new insights (Lee, 2000; Cyert &
Goodman, 1997; Meyer-Krahmer & Schmoch, 1998; Santoro and
Chakrabarti, 2001)
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3.2 Company/industry perspective

Most articles about UICs express a positive view and beneficial side for
firms involved in UICs. Cohen et al. (1998) claim that university-industry
cooperation can enhance company sales, R&D productivity, and patenting
activity. Industry is motivated to engage in UICs as they might acquire ac-
cess to technologies and research facilities with expertise otherwise difficult
for them to obtain on their own. But firms also collaborate with universities
to exploit research synergies that could lead to cost savings or improvements
in R&D productivity, keeping up with major technological developments,
and sharing R&D cost. Caloghirou et al. (2001) find that firms thought that
the most important benefit from such collaboration was the positive impact
on their knowledge base. Bonarccorsi and Piccaluga (1994) find that this
helps to relieve the impact of current shorter product life cycles and thereby
enhance competitive advantage. There is also the possibility to get access to
new technologies which may reduce time from design to production and as
such gain competitive advantage in the market (Santoro & Gopalakrishnan,
2001). Santoro and Betts (2002) find that the societal transition towards a
knowledge-based economy is motivating firms to engage in UICs or seek
relationships with universities, and Pavitt et al. (1989)concludes that firms
use universities to enhance their ability to solve complex problems. The lack
of R&D and in-house capacity to carry out technological research and thus
the need to seek out universities as a way to mediate this is also indicated as
a strong motivator in the UIC literature (Lopez-Martinez et al., 1994; Ankrah
& AL-Tabbaa, 2015). Schartinger et al. (2002) find in their survey that re-
gardless of whether a firm has in-house R&D, collaboration with universities
is still highly valued as it might reduce risk and stretch limited resources.
They also find that the main channel of knowledge transfer from universities
to the business sector occurs through the mobility of human capital. The
major barriers of interaction were said to lie in the differences between uni-
versity and industry ‘cultures’ as well as lack of information/knowledge on
the part of the firms.

George et al. (2002) find that access to research networks that include
both firms and universities, and thus the potential for deeper collaboration,
are also a strong motivation for industry. Mora-Valentin et al. (2004) looked
at a series of contextual and organisational factors on the success of 800
cooperative agreements between Spanish firms and research organisations,
run between 1995 and 2000. They show that the important factors for firms
were commitment, previous links with research organisations, and clear def-
inition of objectives. For research organisations, on the other hand, previous
links, communication, commitment, trust and the partners’ reputation were
more relevant. One topic that is brought forth a lot in the literature is the
concept of trust and its importance to support UICs (see e.g. Santoro &
Saparito, 2003; Bstieler et al., 2015; Barnes et al., 2002; Mora-Valentin et
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al., 2004; Davenport et. al., 1999). If the partners have had a history of some
type of collaboration, they are more likely to have a positive outcome from a
UIC. The reason is that there might have been a gradual build-up of trust
through constant interactions and evolution of expectations and demands
between the partners. This pre-existing trust is said to be crucial as past in-
teractions lower personal and institutional barriers and make UICs more
likely to form (Schartinger, Schibany, & Gassler, 2001; Ankrah & AL-
Tabbaa, 2015)

Perkmann and Walsh (2007) bring forth an important point in relation to
the motivational factors in UICs. A central argument for them is that various
studies have indicated that a firm’s reasons for engaging in UICs or similar
undertakings are informed by generic benefits such as accessing students,
gaining ‘windows’ on emerging technologies and enhancing their knowledge
base, rather than by the desire to develop specific innovations. As a result,
firms often choose not to assess the value of these relationships via hard
performance measures. They argue that because of this the desire of firms to
generate tangible outcomes from university—industry links only tells part of
the story. This means that performance measures such as patents, licensing
or spin-offs promoted by the emerging technology transfer professions do
not necessarily reflect the whole range of anticipated benefits for firms.

3.2.1 Small companies involved in UICs

The empirical material that this thesis bases its argument on concerns small
or very small companies, indeed even “micro” companies with just one em-
ployee. One of the contributions of the thesis will then concern that special
group of companies. One thing to note in the literature referenced above is
the lack of reflection on the size of the company and UIC. It would seem like
the literature makes little distinction in this regard, although some studies
that consider more or less explicitly small firms’ interaction with universities
do exist, as referenced below.

Klofsten and Jones-Evans (1996) point out that a number of studies have
found that UICs are a very good way of creating and stimulating knowledge-
based SMEs. Others look at the differences between large and small firms.
Mohnen and Hoareau (2003), using data from an innovation survey for
France, Germany, Ireland and Spain, point out that small firms benefit to a
larger extent from university-based research spill-overs than large firms,
who rely more on their own R&D. Small high-tech firms that engage in uni-
versity-based research are likely to exhibit a higher rate of return from R&D
and have an advantage in exploiting university research as compared to their
larger counterparts. The advantage of small firms in exploiting academic
research is evident particularly when innovative activities of small firms and
university research are geographically concentrated. In Italy, small firms are
found to utilise university research for innovation outputs, measured as pa-
tents and innovation counts, better than large firms (Fukugawa, 2005).
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Laursen and Salter (2004), writing about why firms use resources from uni-
versities in their innovative activities, find that it is the larger firms as well as
start-ups that have the highest likelihood of benefiting from university links.
They point out that smaller firms with no direct link to a university have less
absorptive capacity.

On a similar note, Santoro and Chakrabarti (2002) identified that there is
a clear difference between the strategies used by large versus small firms (in
their sample <500 employees) in R&D projects. Larger firms want to
strengthen their skills and knowledge and gain access to university facilities
for advancing non-core technologies. Smaller firms tend to focus on
strengthening skills and knowledge and gaining access to university facilities
for strengthening their core technology. Smaller firms are focused on surviv-
al and therefore participate in more relationship-building (than larger firms)
with universities that provide immediate solutions to critical issues affecting
central business areas and core technologies (Baraldi et al. 2016). Pecas and
Henriques (2006) find that these smaller companies often have specific
needs when they engage with universities central to their core competences
and businesses performance. They identify successful cases of UICs with
SMEs in innovation processes and note that these are always short-term
agreements involving little risk and with small financial resources, with an
outcome that can be immediately exploited by the SME. They also point to
that if a university is to foster the involvement of SMEs in a collaboration,
there needs to be an interpersonal and informal rather than formal approach.

4. Facilitating factors for UICs

Much focus has been given to this topic and it paints a picture of what has
been the interest of researchers on UICs. The literature is, however, quite
inconclusive and a large variety of different facilitators can be found, on
occasion even in conflict with each other. I have structured this section as
bullet points to highlight each notion as separate from the other.

Combining the findings from the various articles one can conclude that if
these factors are handled in a perceived “correct manner” they are facilitat-
ing and if not they become a hindrance for a successful collaboration. The
factors more commonly found in the literature were (largely adapted from
the article by Ankrah & AL-Tabbaa 2015):

¢ Availability of adequate resources (funding, human and facilities).
This is fairly self-explanatory — without any resources it would be
difficult to do any work.

* Incentive structures for university researchers. This has to do with
how university management creates organisational structures, and
could be a source of motivation for collaborations with compa-
nies.
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Inflexible university policies including intellectual property rights
(IPR), patents, and licenses and contractual mechanisms. This is
also rather self-explanatory: when there is no flexibility in what
researchers can do, it can create conflicts between a university and
a company.

Treatment of confidential and proprietary information. This issue
is similar as the point above but varies greatly depending on what
business sector is investigated (Bruneel et al., 2010). There is pos-
sibly also a difference depending on the size of the company, but
this is inconclusive in the literature.

Leadership/top management’s commitment and support.
Collaboration champions are said to be of importance in general,
but even more when there are potential issues that might be a hin-
drance (e.g. IPR, university policies). The champions can then
mitigate such problems. Bstieler et al. (2015) found that activities
of champions amplified the positive effects of shared governance
and reduced the potential hindrance of university IP policies for
trust formation between UIC partners.

Communication. In any social relation, communication is a key
aspect. Lack of it could cause problems in UICs.

Mutual trust and commitment (and personal relationships) are said
to be of great importance in all UICs.

Organisation culture (cultural differences between academia and
industry). This has been claimed to be one of the major obstacles
for UICs. However, it can also have positive effects if both parties
are accustomed to or understand the “other side” (Bruneel et al.,
2010).

Capacity constraints of SMEs and firm size (size of organisation).
This group of companies is said to have limited resources in gen-
eral and thus have more constraints to collaboration than larger
companies (ibid.)

Skills and role of both university and industry boundary spanners.
These are persons that are able to move across the different com-
munities in companies and universities, taking knowledge with
them (Gertner et al., 2011).

Nature of the technology/knowledge to be transferred (tacit or ex-
plicit; generic or specialised; academic rigor or industrial rele-
vance), i.e. issues relating to the technology in focus, if such a
thing is present. It might be a hindrance but just as much a facilita-
tor.

Policy/legislation/regulation to guide/support/encourage UIC.
Enhancement in reputation/prestige. This can be important for
both university and company partners (Siegel, Waldman, & Link
2003; Hong & Su, 2013; Mian, 1997).



¢ Use of intermediary (third party) as a way to bridge cultural dif-
ferences.

The variety of factors confirmed the view of Barnes et al. (2002) that the
success of a collaborative project is governed by a complex interaction of
factors as well as the cumulative result of negative and positive impacts from
those factors. One important issue in relation to the small companies in ques-
tion in this study is that much of the identified mechanisms that should in-
crease the likelihood of achieving the expected outcomes from UICs are
based (mostly) on studies of larger companies. Those studies do not take into
account the lack of labour, managerial capabilities and financial resources in
SMEs (Parida et al. 2012).

5. In conclusion

This stream of literature is rather comprehensive in some areas, i.e. the cul-
tural or institutional difference between university and industry, the reasons
why UICs are formed, what facilities a successful collaboration, and the
different structure and forms of UICs. The UIC literature has a tendency to
focus on categorising and/or finding typologies of UICs and in so doing also
tries to identify the facilitating factors in the formation of these collabora-
tions. There is also a heavy emphasis in the literature on the motivations of
single actors in engaging with a UIC and the need for trust between universi-
ties and companies. Furthermore, many articles focus on resources and the
value of UICs for companies and universities. What is also evident is that all
of this understanding that has been built up sees a clear divide between uni-
versities and companies. In fact, one might claim this entire research area is
built around this idea of a divide between universities and companies — that
there are different cultures, resources and viewpoints that need to be han-
dled. This brings a range of implications to our understanding of UICs, as
the focus will tend to be towards two different entities trying to bridge their
differences. It is not to say that such conclusions are wrong; such differences
do certainly exist. However, there seems to be few attempts in the literature
to analyse, problematise, and focus explicitly on how UIC work is done in
practice.

Simply put, the interest has been on efficiency/facilitation/effects/values
obtained rather than on the process whereby a connection is formed or is
repetitively enacted between university and industry. The question is then
why such gaps exist in the UIC literature and what can be done about them.
In order to argue for a different way to address the lack of detailed descrip-
tions and understanding of the process behind UICs, one needs to penetrate
the ontological and epistemological perspectives behind most of the UIC
literature. The next section will deal with this issue.
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6. Knowledge on UIC is based on two opposing
perspectives

A general observation from the literature is that many articles that look at
UICs tend to have a heavy emphasis on the empirical sections and link their
arguments to a more empirical discussion than a theoretical one. If we thus
set our gaze a bit further away from the specific details of a UIC study and
instead look at these studies from a more ontological level, it is possible to
categorise the literature into two opposing ‘camps’.

In philosophy and the social sciences there have been, and still are, a
number of debates about the proper way to analyse social phenomena. One
of the most hotly debated issues concerns what role the individual should
play in the definition and explanation of a social phenomenon. There have
been (roughly speaking) two camps. These two camps are called methodo-
logical individualism and methodological holism (Dray W., 1967). Methodo-
logical holists argue that the actions of human agents can only be explained
and understood in terms of the social entities with which they are associated.
So, any social phenomena should be wholly or at least partly explained in
terms of these social wholes (Zahle, 2015). The other camp, individualism,
has the opposite opinion on what constitutes a satisfactory explanation of
social phenomena: social units can and should only be explained in terms of
the actions of individual humans. Social wholes are made up of human be-
ings and are caused by their action (Heath, 2015).

Methodological individualism therefore amounts to the claim that social
phenomena must be explained by showing how they result from individual
actions, which in turn is explained through the intentional states that moti-
vate individual actors This view includes a variety of perspectives on social
explanations that can be referred to as ‘agent-centred’ social explanations
e.g. in analytical sociology (Hedstrom & Swedberg 1996) . The general idea
is that explanations on the social outcomes are accumulated results of the
actions, choices, and mentalities of individuals (Heath, 2015). As a general
inference this approach then gives way mostly to quantitative methods.

Methodological holism is largely, but not fully, the opposite of individu-
alism. In this approach, social phenomena cannot be explained by only indi-
vidual actions (Zahle, 2015). The argument is based on the view that expla-
nations of social phenomena need to be complemented by social and institu-
tional structures of some sort. Institutions and culture are socially collective-
ly formed and holistic structures that transcend the individual and have a
clear place within the social sciences in order for an explanation of social
phenomena to make sense. Explanations of this sort can be referred to as
holist, collectivist, social (-level), or macro (-level) explanations. Some pro-
ponents would even claim that some purely holistic explanations, (social
phenomena explained only in terms of holism) can stand on their own and do
not need the additional individual approach (Ibid.)

34



Taken purely on their own, these two have an inherent conflict as one ap-
proach is focused on explanations from an individualistic perspective and the
other is focused on societal/institutional explanations. However, such de-
marcations rarely hold up, with very few scholars ascribing to being purely
holistic. A common debate, in general terms, has instead been more about
how indispensable holistic explanations are in explaining social phenomena
(ibid.). Both parties agree that individualist explanations should be advanced
and efforts have then been directed towards the question of whether holist
explanations are indispensable or not. Whatever way methodological holists
swing towards in this issue, they are still opposed by methodological indi-
vidualists who insist that individualist explanations alone are sufficient, and
thus, that holist explanations should be dispensed with (Heath, 2015).

Over a long period of time this has caused varying heated debates be-
tween or within different sub-fields of social science where the main ques-
tions have concerned what explanations are most suitable to explain the so-
cial. In some areas this is still an ongoing and visible debate. For example,
most paradigms that originate from the discipline of economics presuppose a
self-interested figure of the homo economicus (Persky, 1995). On the oppo-
site side in this debate are paradigms that originate from the discipline of
sociology that argue for social agents as the norm-following and role-playing
actor of the homo sociologicus. In the former case, the social world seems
first and foremost to be populated by independent individuals who confront
one another with their decisions. In the latter case, the social world is first
and foremost a system of normative rules and expectations, to which
agents/actors as rule-following figures conform (Reckwitz 2002).

This philosophical discussion can also be reframed towards the interrelat-
ed discussion about structure and agency. However, the agency or structure
discussion is focused on what influences human actors to act in the way they
do. The question that this concerns is one of ontology: is it social structures
that determine the actions of humans or is it purely human agency? As such,
the same two camps explained above each subscribed to a different view-
point: those who believe that methodological individualism is the correct
way of explaining social phenomena claim that agency is the main influencer
of human behaviour. Those of the opposing camp, methodological holists,
would instead claim that we must always incorporate structure in explaining
what influences actors. In order to highlight how knowledge has been creat-
ed on UICs, the next section outlines some examples of studies of UIC from
both perspectives.
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6.1 Examples of conclusions within the perspective of
methodological individualism

Most of the articles found in the UIC literature are methodological individu-
alistic in nature. In line with this approach, most of these articles use quanti-
tative methods. These papers all share some basic methodical building
blocks and assumption centred on the individual in their explanation of
UICs. Below are examples of which conclusions have been reached within
this perspective on UICs:

* UICs are something positive and valuable, although depending on
the type of research conducted in a given UIC (complementary or
not, applied research or basic, natural/technical vs. humanities)
they can be more or less beneficial to the parties involved (e.g.
Perkmann et al., 2011; Cohen et al., 1998; Zinner et al., 2009).

¢ Trust is important (e.g. Santoro & Saparito, 2003; Bstieler et al.,
2015; Barnes et al., 2002; Mora-Valentin et al., 2004; Davenport
et. al., 1999)

* There is a barrier between university and industry and communi-
cation is essential in managing this barrier (e.g. Bruneel et al.,
2010; Santoro & Saparito, 2003). Individuals can be important in
the managing of UICs and overcome boundaries (e.g. Barnes et
al., 2002; Bstieler et al. 2015), as well as past interactions (Schart-
inger et al., 2001).

* University researchers interact with industry using a wide variety
of channels such as consultancy and contract research, joint re-
search, or training. Academic research is also transferred through
a variety of channels (e.g. Nilsson et al., 2009 D’Este & Patel,
2007; Fukugawa, 2005).

* Intellectual property is important to manage (e.g. Nilsson et al.,
2009).

The list of findings above does not only rely on methods of a quantitative
nature, because some studies have also used more qualitative methods like
case studies (e.g. Barnes et al., 2002, Nilsson et al., 2009). They do however
have positivistic assumption on society and can therefore be grouped under
methodological individualism.

There was one theory found that corresponds with the individualistic ap-
proach: transaction costs economics (TCE). TCE builds on the basic idea
that transaction (or economic exchange) is the basic unit of analysis for or-
ganisations’ economic relationships and that these relationships are made in
order to reduce production costs and increase efficiency (Coase, 1960). TCE
derives from transaction cost theory, which refers to the cost of providing for
some good or service through the market instead of having it provided from
within the firm. Although some disagreement has been voiced on how this
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theory is situated within an agency vs. structure discussion (Pratten, 1997), it
is broadly considered to be supportive of the general mainstream approach of
methodological individualism in economics. TCE assumes that two basic
attributes of human nature are bounded rationality and opportunism, which
in turn is in line with the classical economic perspectives that view all indi-
viduals as self-interested and therefore opportunistic. TCE has been used to
explain why a business might want to engage in a collaboration with a uni-
versity and comes to the conclusions that it is a way of acquiring goods and
lowering its costs for technological development (Grant & Baden-Fuller,
1995; Ankrah & AL-Tabbaa, 2015).

In this individualistic perspective, UICs are explored trough an underly-
ing assumption of the rational homo economicus. It puts the individuals in-
volved in the collaboration in focus, looking at how trust, communication
and agreements can overcome the differences and barriers between universi-
ties and companies. In the individualistic perspective, UICs are also seen as
something rational and positive that can provide both companies and re-
searchers with resources.

6.2 Examples of conclusions within the perspective of
methodological holism

In this perspective the unit of analysis shifts towards also incorporating
structure (in the general sense). This also has implications for what these
scholars conclude and corresponds to what type of theoretical lens they uti-
lise. It is in articles assuming the holistic perspective that a more explicit
theoretical focus can be found, which also incorporates structure (to varying
degrees). Not many scholars have had this perspective working with UICs,
but those who have it bring out other social notions than the individualistic
perspective

One of those perspectives is institutional theory (DiMaggio & Powell
1983). Institutional theory has a few different variations but these share
some basic characteristics. In these theories, organisations are subject to
institutional pressures and influenced by normative pressure both internal
(from within the organisation) and external (e.g. the state). These pressures
cause the organisation to be in a constant state of tension through different
ongoing legitimisation processes guided by legitimating elements, which has
the effect of drawing attention away from performance tasks. Adoption of
these legitimated elements, leading to isomorphism with the institutional
environment, increases the probability of survival (Deephouse, 1996).
Bjerregaard (2010) is one example of a UIC study which draws on the de-
velopment of institutional logics (Friedland and Alford, 1991) to study the
converging institutional logics of R&D work in an R&D collaboration be-
tween SMEs and a university. He finds that the lack of conflict was due to
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the blurring of institutional logics governing R&D. This contradicts litera-
ture that portrays the view of a ‘cultural clash’ that impedes collaboration
between universities and firms. Instead, this study demonstrated how the
institutional logics in these two sectors served to facilitate a knowledge ex-
change. The study thereby challenges some of the stereotypical and stylised
characteristics often attributed to SMEs and public university departments,
assuming that deeply seated cultural differences will constitute a barrier to
the transfer of technological knowledge if not properly addressed.

Another theoretical perspective applied in holistic studies of UICs is
learning theory, which has been used in the context of UIC to focus on the
role of knowledge in creating and maintaining competitive advantages
(Larsson et al., 1998). As knowledge is seen as tacit, socially constructed
and difficult to price and acquire from the market, an organisation that seeks
to learn a particular skill stands a better chance of accomplishing its objec-
tive by forming a relationship with an organisation that has more knowledge
in that area. Inter-organisational learning is said to be a key motive for the
formation of strategic alliance (Ibid). For example, Cyert and Goodman
(1997) oppose the “effectiveness model” of technology transfer they say
exists in the normative literature on UICs. Instead, they point out that Ul
relationships are an opportunity for organisational learning in a broader
sense than and without explicit purposes to increase effectiveness. Learning
can impact the organisation’s strategic thinking, culture, problem-solving
skills, and knowledge base. These changes may improve the organisation’s
long-run viability more than any specific tool, method, or product. Learning
can happen on the individual level as well. It can also be stored in some form
of organisational memory, such as course descriptions that can be made ac-
cessible to others in the organisation. Thus, a focus on technology transfer
limits our understanding of the real benefits of UICs. (Ibid.)

Lastly, some also point to a more general notion of structure in analysing
UICs rather than grabbing hold of any specific theory. For example, Meyer-
Krahmer and Schmoch (1998) find that there is a need to change the national
innovation system, which includes a set of macro-structures, meso-structures
(industrial/technological level) as well as on the micro processes, and to
convert it into a concept supporting a “two-way bridge”. Some industries
have a long-standing culture of co-operation and economic success, which
can be interpreted in terms of a path-dependant evolution of a stable sector
of the national system of innovation, but with the tendency of a “lock in
effect”. These authors thereby acknowledge that there is some sort of over-
arching structure that affects UICs.

6.3 Practice theory, a third option

The above discussion of how knowledge on UICs has been created from two
opposing methodological perspectives (although with an heavy emphasis on
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individualism) has two main implications: 1) it stresses that a particular per-
spective which is present in social science is missing in the UIC literature,
and 2) it points out the consequence of this absence.

In contemporary social science there is a perspective that takes on the
agency and structure debate differently in an attempt to find a balance be-
tween the two positions, the practice perspective. This perspective is often
argued as positioned between individualism and holism as a third comple-
mentary perspective, that both perspectives offers something important and
thus need not engage in a debate of which is the ideal way of explaining
social phenomenon. This perspective sees structure and agency as comple-
mentary forces: structure influences human behaviour, and humans are ca-
pable of changing the social structures they inhabit. Bourdieu’s (1977) theo-
ry of practice and Gidden’s (1984) theory of structuration can be said to be
two of the most influential approaches in this line of thought and a flourish-
ing, fragmented and ever-evolving stream of social and philosophical re-
search has followed from their work. Eventually, Theodore Schatzki outlined
in Social Practices. A Wittgensteinian Approach to Human Activity and the
Social (1996) a social philosophy explicitly focused on the practice concept.
This way of explaining social phenomena is different from the methodologi-
cal views and theories found in reviewing the UIC-literature, as eloquently
expressed by Rouse (2007:505):

Practice theories typically resolve these disputes [between individualistic and
holistic viewpoints] by acknowledging that both sides grasp something im-
portant. At one level, practices are composed of individual performances.
These performances nevertheless take place, and are only intelligible, against
the more or less stable background of other performances. ‘Practices’ thus
constitute the background that replaces what earlier wholist theorists would
have described as ‘culture’ or ‘social structure’. The relevant social structures
and cultural backgrounds are understood dynamically, however, through their
continuing reproduction in practice and their transmission to and uptake by
new practitioners. While there is nothing more to the practice than its ongo-
ing performative reproduction, these performances cannot be properly char-
acterized or understood apart from their belonging to or participation within a
practice sustained over time by the interaction of multiple practitioners and/or
performances.

By adding a practice perspective it would be possible to offer an explanation
on UICs distinctly different from those referenced above. So much of
knowledge on UICs is skewed towards methodological individualism, thus
giving way to an understanding of these social phenomena through a rational
and positivistic lens focussed on the efficiency/facilitation/effects/values, but
missing the process of UICs. Practice theory is a tool that can tackle this
shortcoming by penetrating into the detailed process whereby a connection is
formed or is repetitively enacted between university and industry.
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A practice approach reorients the unit of analysis towards the practices,
not individuals and not the structure; it is a different way of explaining the
social. In this way of analysing the social world, we can look at the things
that happen in ‘everyday life’, the mundane activities that constitute the so-
cial itself. Rather than talking about abstract cultural values or about indi-
viduals driven by certain motives, we discard these two and focus on the
practices in an attempt to explain the social.

The philosophical and social scientific significance of human activity; the na-
ture of subjectivity, embodiment, rationality, meaning, and normativity; the
character of language, science, and power; and the organization, reproduc-
tion, and transformation of social life. In making these contributions, practice
approaches thereby oppose numerous current and recent paths of thinking,
including intellectualism, representationalism, individualisms (e.g., rational
choice theory, methodological individualism, network analysis), structural-
ism, structure-functionalism, systems theory, semiotics, and many strains of
humanism and post structuralism (Schatzki et al., 2001:10)

With a theoretical framework on practice I will be able to address some of
the limitations found within the UIC literature, because practice theory re-
quires a detailed description of action and activities in order to sketch out
practices and thus the focal point will fall on zow UICs are carried out. Fur-
thermore, as the unit of analysis is on practices and how they are carried out,
there will also be a focus on organising as opposed to organisations in this
thesis. This can then shift the focus away from stressing the separation be-
tween university and industry to focusing instead on how apparently separate
entities are connected via practices.

To be more specific, I aim to use the ‘new wave’ of practice theory to
complement UIC literature and by so doing also problematise the current
understanding of UICs. Practice theories conceive practices as routine bodily
activities made possible by the active contribution of an array of material
resources. Practices with no things and no bodies involved are thus simply
inconceivable. Adopting a practice approach also transforms our view of
knowledge, meaning, and discourse. From a practice perspective, knowledge
is conceived largely as a form of mastery that is expressed in the capacity to
carry out a social and material activity. Knowledge is always a way of know-
ing shared with others, a set of practical methods acquired through learning,
inscribed in objects, embodied and only partially articulated in discourse.
Becoming part of an existing practice thus involves learning how to act, how
to speak (and what to say), but also how to feel, what to expect, and what
things mean (Nicolini, 2012).

In the next chapter, I will more thoroughly explain a theory of practice
and its benefits, and sketch out the analytical tools that will be used in exam-
ining SMURF and the embedded cases of UICs within this thesis.
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Chapter III: Practices and practice theory to
understand university-industry collaborations

This chapter concerns the theoretical and conceptual base for arguments and
analysis made within the thesis. I will build a theoretical framework that
focuses on practice theory. I do this because I seek to get at the nitty-gritty
aspects of the empirical material, to explore the social ‘micro’ processes of
University-Industry Collaborations (UICs) in a way that arguably has not
been done before.

There are two reasons for exploring a theory of practice. The first one was
pointed out in the end of the last chapter and concerns the debates on agency
and structure and how knowledge on UICs has been built up from two sepa-
rate perspectives on the social (skewed towards individualism). Secondly,
and connected to this, are the benefits of using practice theory on UIC when
compared to what has previously been done on the subject. I will shortly
explain in more detail what practice theory contributes to such debates and
with that also outline the theoretical tools and conclusions that allow for a
practice theory analysis of UIC.

It should be made clear that practice theory has no single theoretical co-
herence; instead there a number of prominent scholars that have adapted a
“practice approach” (Rouse, 2007; Reckwitz, 2002). This is important to
mention because the reader should understand that forming a theoretical
framework with the ideas from “practice theorists” will then implicitly al-
ways involve a value-laden subjective choice in what counts as theory and
which thoughts are the most appropriate to utilise. However, all the different
thoughts on practice theories I will mention share some basic characteristics
that allow for them to be grouped together under a “practice umbrella” (Nic-
olini, 2012). Moving into this section I do, however, make a choice to use
one of many available approaches, and the reasons for this will also be ex-
plained. What should also be mentioned at this point is what this ‘new wave’
of practice theory brings to the table as opposed to most other theories in
social science, and that is to view practices as the fundamental unit of analy-
sis and, by doing so, avoid falling into a debate on agency or structure.

The most distinct feature of the second coming of practice theory, most clear-
ly articulated by Theodore Schatzki (1996, 2002), is its injunction to view
practices as the fundamental unit of analysis. Preferred to individual action —
which has dominated economics, psychology and most of micro-sociology in
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neo-liberal times — practices are proposed as the central scientific object of
study and as a means to avoid a collapse into methodological or ontological
individualism (Warde 2005:18).

Change is commonly based on a prior understanding of agency and struc-
ture. The prevailing idea in contemporary policymaking and certain areas of
social science, as well as in everyday discourse, is that new social arrange-
ments result from millions of individual decisions about how to best act.
This way of looking at change is just common sense for many people. Ac-
tion is explained by the pursuit of individual interests. Behaviour is driven
by beliefs and values, and lifestyles and tastes are expressions of personal
choice.

Instead, using the ideas from practice theory, change becomes not an out-
come of external force like technological innovation or social structure that
“comes down” and influences daily life, but instead it is the social structures
and human activity together that recursively shape the social world (Shove et
al., 2012).

The basic domain of study of the social sciences, according to the theory of
structuration, is neither the experience of the individual actor, nor the exist-
ence of any form of social totality, but social practices ordered across space
and time (Giddens 1984:2)

A basic foundation is that practices are always changing; they are in constant
flux and the study of them gives a way of understanding social change as it
unfolds. A theoretical model of a practice gives the opportunity to study the
recursive relation between practice-as-performance and practice-as-entity.
Meaning that by focusing on the practices when they are performed one can
follow how practice-as-entity evolves and changes over time (Shove et al.,
2012). As put forth by Nicolini (2012), it just makes sense to study social
life in postmodern contemporary society in this way as opposed to more
functionalistic traditions:

The attraction for the practice idiom stems in particular from its capacity to
resonate with the contemporary experience that our world is increasingly in
flux and interconnected, a world where social entities appear as the result of
ongoing work and complex machinations, and in which boundaries around
social entities are increasingly difficult to draw. When we enter an office, su-
perstore, or a hospital it is increasingly difficult to think of it as outcomes of
the application of a detailed blueprint and plan, or a single system with defi-
nite boundaries as in the traditional structure-mechanistic and functional-
systemic views of an organisation. Things seems to fall into place much bet-
ter if we think of the fluid scene that unfolds in front of us [...] that connotes
organisations as bundles of practices, and management as a particular form of
activity aimed at ensuring that these social and material activities work more
or less in the same direction (Nicolini 2012:2).
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Before moving deeper into a theoretical framework on practice, the first
thing that needs to be dealt with is: What are we talking about when we theo-
rise about it? But the question is perhaps rather: What do we mean when we
talk about a practice as a theoretical construct? Most people would probably
agree that almost every activity they engage in on a day-to-day basis is a
practice, e.g. cooking, playing football, driving a car or some of the things
they do in their workplace. Certainly those are practices, perhaps just be-
cause of the very notion that we think about them as such. But even though
life can be said to largely be about doings or thinking about doings, it is un-
likely that one reflects upon whether what they are engaging in is a practice
or not. There is simply no need to; we work, we do stuff and life continues.

However, what if we are seeking to understand what a practice consists
of? Let’s take an example, driving a car. Anyone who has a driver’s license
and often uses a car rarely reflects on the actual doings of how he or she is
driving. The practice of driving has turned into a routine that does not re-
quire one to think about which pedals to push and where each gear is on the
gear stick. But if one is interested in what people do when they are driving a
car and how such a practice has emerged and changed over time, it might
help to distinguish what driving consist of. In its typical form, the practice of
driving is a complex system of the human body and the car together with the
infrastructure of roads and signs. It requires a bodily competence to press
pedals, shift gears and turn the steering wheel as well as an understanding of
what happens when such activities are performed. There are also rules and
norms for how to act in relation to other drivers, pedestrians, etc. that one
needs to understand in order to practice driving in relation to others. Driving
is thus a set of identifiable connected elements that we can talk about and
draw upon as resources in performing the practice. We can relate to driving
as a practice because it is “a routinized type of behavior which consists of
several elements, interconnected to one another: forms of bodily activities,
forms of mental activities, ‘things’ and their use, a background knowledge in
the form of understanding, know-how, states of emotion and motivational
knowledge” (Reckwitz, 2002:249). It is just as important to realize that
without the successful connection of these elements there is no practice; I
can have the “material” (e.g. the car, my body) and “meaning” (e.g. I know
why I want to use the car), but if [ am lacking “competence” to use the car,
there is no practice. Without all the combined elements connected through
performance, there is no driving.

1. The elements of a practice

With this introduction of what a practice is, we can move forward and ex-
plore the idea of practice theory and the more complex aspects of practices.
First of all, we need to establish what practices consist of. In the example
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above, there seems to be some things/notions that are needed for the practice
of driving to be performed. However, the definition of what a practice is
might differ depending on whom you turn to. For Schatzki (1996:89), a prac-
tice is a temporally and spatially dispersed nexus of doings and saying that
consists of three notions:

To say that doings and sayings forming a practice constitutes a nexus it to say
that they are linked in certain ways. Three major avenues of linkage are in-
volved: (1) though understanding, for example, of what to say and do; (2)
through explicit rules, principles precepts and instructions; and (3) through
what T will call ‘teleoeffective’ structures embracing ends, projects, tasks,
purposes, beliefs, emotions and moods

When Schatzki (1996) outlines what a practice is by claiming that it is a

nexus of sayings and doings he gives no priority to any of them. That im-

plies that there is a very intimate connection between language and practice.

According to most theorists, language can never fully capture the under-

standing of a practice but is nevertheless inseparable from the practice. Prac-

tice is thus always linguistically under-determined, yet language actively

enters practice and is part of it (Nicolini, 2012). For Reckwitz (2002:249)

practises are “a routinized type of behaviour” that exist as “blocks” or “pat-

terns” which can be filled in with often individual or unique actions. It is
through the immediate doings of a practice that the block or pattern is filled
out and reproduced. “It is only through the successive moments of perfor-
mance that the interdependences between elements which constitute the

practice as entity are sustained over time” (Shove et al., 2012:7).

Through merging the definition of practices given by Reckwitz (2002)
with Schatzki’s (1996, 2001) outline of what a practice is, Shove et al.
(2012) come to the conclusion, just like Schatzki, that every practice has
three elements:

* Materials — such as things, technologies, tools and even infrastructure or
the body itself.

*  Competences — Skill, know-how or techniques. Similar to what Schatzki
calls “understanding”, but here this element envelops more and encapsu-
lates multiple forms of understanding and practical knowledgeability.

* Meaning — Symbolic meaning, ideas and aspiration.

Their arguments on practices are close to Schatzki’s but with some important
differences. For one thing, they have a more pragmatic view on practices
incorporating much more of a framework. Shove et al (2012) also provide
means to apply their framework, something Schatzki only vaguely hints at as
his approach is towards the philosophical account of practice theory and
does not easily seem to be transferred into empirical analysis.
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It is essential that each of the elements is described as they form the core of
how one can understand and analyse the social world through practice theory
and will be applied in this thesis to analyse UICs.

1.1 Materials

Incorporating material objects as a practice element essentially means that
practices are inherently heterogeneous and socio-material in nature. Looking
at the world through practices means that it is impossible to disregard the
importance of artefacts and performativity of human and non-human actors.
The nature and identity of objects cannot be apprehended independently of
the practices in which they are involved in the same way as we cannot make
sense of our practices without taking in the material (Nicolini 2012).

It has been claimed that materiality in social science has been kept in the
background of other notations of the social. “Language matter. Discourse
matter. Culture matter. But there is an important sense in which the only
thing that does not matter anymore is matter” (Barad 2003:1). A characteris-
tic of the post-modern society is that everyday life is increasingly bound up
with the materials around us. Materiality and its link with the social is a cen-
tral notion within much of the practice approach. Materials and things in
everyday life play an intricate role and are in large part the stuff that makes
up society: they are not a reflection of society. Agencies and competencies
are distributed between things and people and social relationships are con-
nected through the stuff in everyday life (Shove et al. 2012). This is because
humans cannot be reflective 100% all the time in what we do. We need to
offload the cognitive skills to our environment, to our bodies. We externalise
to our bodies as well as artefacts to help us. Like using a computer, this am-
plifies our cognitive structures.

Man is bound to the material in such a way that the material can take the
same position as the human and humans can form emotional ties to objects
in such a way that the objects have their own influence on organisations and
how we organise (Cetina, 1997; Cetina, 2009). Andrew Pickering (1995)
argues that practices are made up of both human and non-human actors. In
Pickering’s own words (Pickering & Guzik 2008:1):

.. offered an ontological vision of the world and our place in it, a vision in
which both the human and the nonhuman are recognised as open-endedly be-
coming — taking on emergent forms in an intrinsically temporal dance of
agency.

However, non-human and human elements are different as the former lack
intentional agency, something that the latter has. Artefacts like the computer
become inscribed with our agency, but do not have the same type of agency.
Agency is then situated between the material and human intentionality; it is
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the result of a dialectic process between the two. Through enactment of real-
time practices, human and material emerge together (Nicolini 2012). With
that said, as the material impacts the world through the agency inscribed, it
sometimes does so with unintended consequence. Artefacts do not always
act the way we intended them to; they exert their own agency on the world
and that might be separate from the direction of the desires of humans.

Star and Ruhleder (1996) made the case for material infrastructure being a
web of objects that emerges when people perform practices. Think, for ex-
ample, of such a small thing as being able to communicate through email or
phone calls. This infrastructure is not in itself a motivation for collaboration,
but collaboration would be much more difficult without it. Material infra-
structures purely on their own might seem insignificant, but together with
the rest of the ecology of objects that support work, their importance be-
comes clear (Nicolini et al. 2012).

All types of objects can potentially become infrastructure. As such, they are
‘black boxed’ or invisible at one moment, but can become the very topic of
an activity at a different time. For example, the computer system used to sup-
port the circulation of email in our case, until a decade ago was the focus of
the attention of scores of researchers, practitioners, and organisations
(Nicolini et al. 2012:31).

This means that the social is always and everywhere material. Not only the
direct things in everyday (like using my keyboard to write this text), but also
the material around me that enables me to perform this work is paramount
(Orlikowski 2007). The material infrastructure around us might seem stable
but Star and Ruhleder (1996) argue that this is only because the infrastruc-
ture is embedded and sunk into other structures. Nicolini et al. (2012) sug-
gest the connection to this being like a “Russian doll”, a number of layers
that unfold when you start opening it. Above I used my computer as an ex-
ample of a material infrastructure, but that assumes that there is a functional
electrical grid. Such stable infrastructure is not something one directly con-
nects to the activity of writing on a computer.

1.2 Competence

The second element of a practice has to do with how one becomes a compe-
tent practitioner. If one is to perform something it often requires competence
to do so, and in a routinised type of behaviour or practice (Reckwitz, 2002),
it is fundamental. Similarly, as Schatzki’s talks of rules in his way of under-
standing a practice, competence is about know-how, background knowledge
and knowing. Competence is also about a shared understanding of what is a
good or appropriate way to act (Shove et al. 2012). Competence does not
exclusively reside within the carrier of a practice. The spaces that practices
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require and occupy is often intertwined and tangled up together in a compli-
cated web. Objects and material infrastructures determine boundaries of a
practice as some aspects of our competence are delegated to technology
while other stay with us. For example, in writing this text the computer does
the work of forming the letters, but I decide what letters to form and what
words the computer should write.

Knowledge and competence are closely connected; knowledge on how
one is to perform, act and/or use a skill is how one becomes a competent
practitioner. Within a practice theory perspective, knowledge is not seen as
being present in the heads of people. Nor is it within the organisation man-
agement, but rather it is situated within the practice itself.

The basic idea is that knowledge is not something present in the heads of
people; nor is it a strategic productive factor located in the organization’s
management. Rather, it is a ‘knowledge-in-practice’ constructed by practising
in a context of interaction. [...] The practice constitutes the ‘topos’ that ties
the ‘knowing’ to the ‘doing’. Participation in a practice is on the one hand a
way to acquire knowledge in action and, on the other, a way to
change/perpetuate such knowledge and to produce and reproduce society
(Corradi et al., 2010:271).

Because practices are understood as being shared between individuals per-
forming them, they transform the conception of knowledge. It is a prioritisa-
tion of practices over mind and as such, knowledge is no longer automatical-
ly a self-transparent possession of the mind or even the property of individu-
als, but instead a feature of groups, together with their material setup.
Knowledge is mediated both by interactions between people and by ar-
rangements in the social world (Barnes, 2001). It this way knowledge is
within the doings, in the actions that are performed.

Knowledge transfer becomes in this way rather different from the conven-
tional view of merely sending and receiving information. Knowledge has to
be “abstracted” (packed) and taken from one place and then “reversed” (un-
packed) when it arrives in some other destination. This has to do with prac-
tices being integrative performances in which elements are conjoined. The
limit of an effective circulation of elements and knowledge is the capacity to
“reverse”. Codified knowledge and/or know-how cannot be utilised with the
same intent, or not at all, if the practitioners are not already prepared and
have the ability to “reverse” it. (Shove et al., 2012)

1.3 Meaning

A practice is not only about the activity itself, the bodily performance,
it is also a set of mental activities.
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This necessarily imply certain routinized ways of understanding the world, of
desiring something, of knowing how to do something. For practice theory,
this is not a contradiction: A practice such as, say, playing football consists of
a routinized set of bodily performances. Yet, within the practice these bodily
performances are necessarily connected with certain know-how, particular
ways of interpretation (of the other players’ behaviour, for example), certain
aims (most of all, of course, to win the game) and emotional levels (a particu-
lar tension) which the agents, as carriers of the practice, make use of, and
which are routinized as well. Without these mental and bodily activities, we
could not imagine a practice of ‘playing football’ (Reckwitz, 2002: 251-252).

By merging Reckwitz’s description of mental activities, emotion and moti-
vational knowledge and Schatzki’s teleoaffective structures we can arrive at
the third element of a practice, meaning. It represents “the social and sym-
bolic significance of participation at any given moment” (Shove et al.,
2012:23). Meaning has three dimensions: 1) emotional engagement — we
have to be concerned about something, we have to be interested or perhaps
even irritated in what we do; 2) moral conduct — how to behave i.e. how we
usually do, what ought to be done and what is right to do in a certain situa-
tion. These two could be said to be the driver, that is, why we want to engage
in a practice; and 3) the rules of a practice, i.e. what is an acceptable way to
act in a given practice, the situated normativity. Situated normativity, not the
social norm, is the normativity that is created in every practice, because in
every practice there is an interpretation of the social in its own way. Per-
forming a research practice also includes adapting to a set standard of rules
of how to behave within that practice, i.e. falsifying results or plagiarising is
not an acceptable behaviour.

Schatzki (1996) instead calls this part of a practice “teleoaffective” struc-
tures. A teleoaffective structure is the linking of ends, means, and moods
applicable to particular practices (or a set of practices) which makes sense to
do beyond what is specified by a particular understanding, rule or compe-
tence (as described above).

1.4 Elements linked

It is these three elements that, when linked, form a practice. Arrangements
that work, do so because these elements are linked' together, and trans-
formed, through the active process of doing (Shove et al., 2012). Elements
are said to exist as entities “out there” that can be spoken about and used as
resources when a practice is performed. These elements thus have the poten-
tial to become linked at any given time and the links are broken and made
depending upon the availability of the elements in a constant ongoing pro-

! “Linked”, “interlinked” or “connected” are use here are merely descriptive terms. They are a
way of talking about how practice elements must come together in order to form a practice.
The links are only a fictive notion.
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cess. On the left part of Figure 1, the elements are not connected and as such
there is only the potential to perform a practice; it is when the three are inter-
linked that we might talk of a practice.

Competence Competence

Y

Material Meaning Material Meaning

Figure 2. Elements disconnected and then linked. The picture should be seen as
constant ongoing process rather than a fixed state (adopted from Shove et al.,
2012:25).

This triad that forms a practice puts an equal emphasis on each of the three
elements. This means that in the description of a practice, or the change or
formation of a one, none of them is more important than the other. If I were
to explain how innovations come about (arguably a social process) and any
associated practices, the technological/material aspect would not be given
precedence over the other two elements.

Practices are common observable entities. If one is able to find connected
practice elements that have all the necessary components, then there is a
practice that we can talk about and reflect on. This is not to say that within
this version of a theory of practice everything humans do can be analytically
understood as practices. Agents carry practice as practitioners and while they
carry out those practices they can also engage in activities that are not ‘a
routinized type of behaviour’ or lack some of the defining properties of the
just mentioned practice elements. The decision that Shove et al.’s (2012)
version with their three elements is the most practical framework to use in
exploring the research questions in this thesis also brings with it some de-
marcations, that is, not every social mundane activity is a practice. In the
framework presented in this text, practices are seen as semi-stable organisa-
tional corpuses of activities, e.g. Nordic walking (Shove, 2005) or scientific
experiment (Pickering, 1995) or science as a whole field (Pickering, 1992).
Other practice theorists would say that sitting down correctly at a table, mak-
ing a phone call or trading on the stock market are also practices (Nicolini,
2012). I instead claim that such notations are examples of activities that are
part of or cut across a number of practices. Activities are of a more simple
nature and can be part of a number of practices. For example, a research
practice within a laboratory could contain the activities of sitting on a chair,
using a pipet in a correct manner, putting on a lab coat, arranging flask and
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so on. Together, all these activities come together and form a particular prac-
tice. In some way this is also a question of what aim a study might have. In
some circumstances, it might make sense to have a more narrow definition
while in others less so (Hui et al., 2016).

Elements are not only interdependent, they also mutually shape and trans-
form one another (I will explain this more further down). When an element
of a practice changes it can also bring about alterations in how to use one’s
body or a material component, perhaps even in the way we understand that
element. Within such a discussion it is imperative to point out that although
a linking of elements is said to be ‘a routinised type of behaviour’ (Reck-
witz, 2002) that exists as “blocks” or “patterns” they can be filled in with
often individual or unique actions. So even though there is a part of rou-
tinised behaviour to all practices, this repetition has been shown to be a
unique set of activities that can never be enacted in exactly the same way,
making even the “routine” a site of ongoing reproduction and change (Hui et
al., 2016).

Practices are an ongoing process of integrating elements, but some ele-
ments may no longer take part in this circulation and integration; they may
have been replaced or taken out of the equation. There are plenty of exam-
ples of materials that used to be part of a practice but have ceased being rel-
evant. Instead, they have been replaced or altogether taken out of circulation.
The landline, or home phone, has almost become obsolete during the last
decade. Instead, we have mobile phones that we use both inside and outside
of the house. Over time, we have reconfigured the material element and re-
placed it with another similar one that has become the norm of how we
phone each other. It has also changed our relationship to the phone and how
we contact friends or family. Looking at another practice, the historical ver-
sion of driving had a different material configuration than today and there
used to be a number of materials that were needed to use the car: goggles,
coats, gloves, etc. Similarly, elements of competence can also be taken out
of the circulation of elements; they can lay dormant or preserved in the
minds of people or in written form as manuals or instructions. If some com-
petence is no longer needed it might reappear, but it may also become lost
and with that an element that is needed to perform a certain practice. Ele-
ments of meaning may also come and go as rules and norms might change
and practices that are associated with a particular way of thinking about the
world or a particular way of acting fade away over time. This could lead to
the practice completely ceasing, as there isn’t any meaning in performing it
anymore (Shove et al., 2012).
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2. The individual in practice theory

When practice elements are linked, practices are continuous accomplish-
ments performed in a routinised manner by practitioners/carriers of a given
practice. As already mentioned, practice theory conceives of the role of the
individual differently than many other theories based in other perspectives.
This does not, however, mean that those who carry practices are unim-
portant, that human agency doesn’t have its place. A common assumption
present in the UIC literature is that individuals are self-determined and co-
herently bounded in their actions and thinking, i.e. methodological individu-
alism is prevalent. Practice theory rejects such a perspective. Decisions are
instead based on habits and “habitualised” routinised action and this is be-
cause of the effect of the practices we engage in. As individuals we have
values but those values are largely governed by our practices. In this way of
explaining the social, we are not really individuals in the sense that we are
completely self-determining. Practice theory offers a milder form of agency
(in unique the way which every single individual chooses to perform a prac-
tice and which practices she choses) and a way of thinking about how struc-
ture is formed through these practices we perform; we act in a “habitualised”
manner and with that re-establish structure just as much as our agency
changes it.

In all the examples given to highlight certain aspects of practice theory, a
pervasive simplification has been made. There is an implicit standardisation
of a practice, that driving or playing football are done in the same way for
everyone. This is, of course, never the case. There are always a number of
ways to perform a given practice; my way of playing football is different
from my fellow teammate and so on. Similarly, practices are always shared
and the individual is the carrier of the practice(s). By definition, this means
that when one engages in a practice, for instance playing football, the pur-
pose — the skill of playing the game — is not contained within the bodies of
the players. Rather, these are features of the football game of which the
player is merely a carrier. Still, this is not to say that individual agency does
not have its place in practices; each player on the football field masters the
practices of playing football differently: one is a good header, others run fast
or shoot hard. Each player brings with them their individual traits to a game
and collectively they engage and in effect create that game of football to-
gether.

As agents are carriers of practices they are neither autonomous nor blind-
ly conform to social norms. They understand the world and themselves, and
use know-how and motivational knowledge in accordance with a particular
practice. Therefore ‘the individual’ must take a special place within practice
theory:
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There is a very precise place for the ‘individual’ — as distinguished from the
agent — in practice theory: As there are diverse social practices, and as every
agent carries out a multitude of different social practices, the individual is the
unique crossing point of practices, of bodily-mental routines (Reckwitz
2002:256).

It is important to highlight this quote on the role of the individual because
moving on I will focus on specific individuals and their practices. This has to
do with the empirical cases in the thesis as well as an interest in understand-
ing how practices connect, which often seems to happen with or through
individual human agents.

3. Connections between practices

This is an essential part in the theoretical framework. In order to understand
collaboration between practices we must also understand what might connect
them. In some instances, several practices may come to share elements and
when elements change in one practice this can lead to changes in another
practice. In general many practices are intertwined, touching one another
like great big nets of actions and activities, with practice elements connect-
ing and disconnecting, linking and breaking. There are a few ways in which
this can come about. Let us first of all look at how individual practice ele-
ments can be shared or become connected. Driving is once again a good
example because cars were initially associated with speed and unpredictabil-
ity, and marketed as thrilling and adventurous, which caused them to become
intertwined with the already present culture of masculinity (within the ele-
ment of meaning). Similarly, the technical competences that many men al-
ready had from engaging in previous practices meant that a connection was
made between driving, masculinity and repairing. This generated a situation
in which masculinity became associated with both repairing and driving,
providing an element of meaning to both practices (ibid.), as can be seen in
Figure 2.
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Figure 3. The element of meaning is shared between driving and repairing (adapted
from Shove et al., 2012:37)

In this example, the element of meaning is in the centre, connecting the two
practices, but one can think of other situations were competence or material
elements are in a comparable situation. We can do repair work on a car just
as much as we can be driving it. Our body, in as much as it can be the mate-
rial element, is used in a vast number of interrelated practices.

Secondly, individual practices can also become so closely connected
through mutual influences, linkage or distribution (of elements) that any
distinction between them ceases to be and we begin to understand ‘them’ as
‘one’. It is common for someone who is trying to instruct another person in
performing a complex practice to break it down into several different com-
ponents, treating each of them as an individual practice. Driving can be said
to be a number of different bodily motions that together comprises the ‘prac-
tice of driving” which can, for a short time, be broken down into smaller
components, each performed on its own and then put together and executed
as one. In precisely the same way, anyone who attempts to perform a re-
search practice to conduct an experiment within a laboratory® will find that
this practice has many pieces that can be broken down and understood as
individual practices. For instance, in a “wet laboratory™ pipetting, diluting
solutions, handling of machinery, writing and so on are essential for a re-
search practice. It follows then that driving and laboratory practices, like
many other practices, are in fact “black-boxed” to the extent that driving and
performing an experiment involve many different practices but can be seen
as one single practice (Shove et al., 2012).

% This is very much a simplification of what transpires within a laboratory, but it is useful as
an illustration in this instance.

3 Laboratories where chemicals, drugs or biological matter are handled in liquid solutions or
volatile phases.
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Thirdly, not all inter-practice connections result in the emergence of a
new hybrid practice that can be seen as black-boxed. The everyday life
world is made up an astonishing array of connected practices that are still
seen as separate from one another. A person’s lifestyle can involve a number
of practices, everything from social interactions to laboratory work, pro-
gramming, mechanical labour or cooking. They can, and are, connected but
are still very much separate. Practices can, however, influence one another,
shape and be connected. It must be said that relations between practices re-
quire ongoing reproduction; like practices themselves they have to be enact-
ed continuously to persist in time (Ibid.).

3.1 Boundary objects

There are also other ways in which practices can connect. One of those is the
boundary object(s) that can exist between practices. This is a notation that
was first brought out as a theoretical concept by Star and Griesemer (1989).
Boundary objects have been used to explain connections between different
social worlds and can be anything from repositories to standardised forms,
sketches, drawings, workflow matrices, physical objects, IT objects or even
metaphors (see e.g. Nicolini et al., 2012, Fujimura, 1992; Carlile, 2002;
Akkerman & Bakker, 2011). Objects become boundary objects when they
act as translation at disciplinary or professional boundaries between commu-
nities of work (Nicolini et al., 2012).

[Boundary objects] inhabit several intersecting social worlds [...] Boundary
objects are objects which are both plastic enough to adapt to local needs and
the constraints of the several parties employing them, yet robust enough to
maintain a common identity across sites. They are weakly structured in
common use, and become strongly structured in individual-site use [...] They
have different meanings in different social worlds but their structure is com-
mon enough to more than one world to make them recognizable, a means of
translation (Star & Griesemer, 1989:393).

Boundary objects are flexible, and useful, because they can mean different
things depending on community, profession, organisational unit, department,
etc. but they also have a structure that can be understood and recognised by
all these groups and thus serve as translation. Some artefacts have a way of
mediating coordination between social groups or individual actors, allowing
diverse practices to cooperate efficiently in distributed work, even in the
absence of consensus (Star, 2010). Through the activities of individuals,
boundary objects are ascribed some particular functions: they provide a
shared language, provide concrete means to learn about the differences and
meaning across the boundary or they may also provide a form or reification
(individuals making something concrete or real) that allows for the different
practices to construct a shared meaning (Nicolini et al., 2012).
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Boundary objects have been described as a way of coordinating a com-
municative connection between diverse practices or perspectives which can
be established by boundary objects that are shared by multiple parties
(Christiansen & Rump, 2008). Paterson (2007) describes how an information
structure can allow exchange of relevant patient information across different
communities of practice in health care. Thus, this notion provides a way to
conceptualise how objects can mediate the connections between different
practices.

Nicolini et al. (2012) suggest an analytical framework of three levels of
objects for organisational collaborations. At the first level are the tertiary
objects/artefacts, which mostly concerns the material infrastructure e.g.,
buildings, room, documents or information and communication systems.
Then, there are the secondary level objects/artefacts supporting collabora-
tions. They can be either material or symbolic and although essential do not
trigger work or provide motivation that sustains collaboration. The second-
ary level objects often explain the “how”. For them, most boundary object
falls in this second category. The last category, the primary objects, explain
what motivates and fuels collaboration. The primary objects explain both the
“how” and the “why” for collaboration.

3.2 Brokers

The connection between practices does not only take place through reifica-
tion; there are also many instances in which a connection is enacted through
individuals, so-called brokers. This comes back to the discussion above on
the role of the individual and how actors shape and perform practices. Bro-
kers are either individuals moving back and forth between different social
worlds as knowledge users and knowledge producers or they act as individu-
als participating in many groups and enabling the transfer of information
between them (Haas, 2015). Brown and Duguid (1998) emphasised the im-
portance of brokers for innovation and knowledge transfer as they move
across multiple groups.

Individuals belonging to overlapping groups who allow knowledge sharing
between communities [...] actors who use their in-between vantage position
to support innovation through connecting, recombining and transferring to
new contexts otherwise disconnected pools of ideas (Burgess & Currie,
2013:1).

Brokers can also be seen as not only moving knowledge, but also producing
new types of knowledge, something termed by Meyer (2010) as “brokered
knowledge”. Individuals who act as brokers translate knowledge and can
transmit experience and knowledge about other organisational practices or
introduce elements of one practice into another (Cohen & Levinthaln, 1990).
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Any individual has the potential to be a broker, but some tend to play the
role more than others, either within a given profession and/or through indi-
vidual traits. It is often a complex role involving translation, coordination
and alignment of different perspectives. It requires a certain degree of legit-
imacy to be able to address conflicts of interest and mobilise actors. It also
requires the ability to link practice elements and facilitate transaction be-
tween them. Brokering individuals provide a participative connection
through their multi-membership and possibilities for negotiation inherent in
their participation (Wenger, 1999). The broker role has also been described
as being an entire organisation and not associated with only one individual.
A technology transfer office would be an example of such a brokering-
organisation (Hargadon, 1998; Chataway et al., 2007).

In this academic conversation it is common to also discuss the concept of
“boundary spanner” in relation to individuals who are able to move between
different social worlds (Haas 2015). Sometimes broker and boundary span-
ner are used interchangeably making it hard to distinguish between them (see
e.g. Cohen & Levinthal 1990; Nochur & Allen 1992; Ramirez & Dickenson
2011). The point of bringing in “broker” as a theoretical concept is to add a
sophisticated way of discussing the individual as the connection point be-
tween practices (or contexts). It is not to engage in the argumentation on the
merits of distinguishing between boundary spanner and broker. I will thus
not use boundary spanner.

4. Collaborating and competing practices

Many practices are routinely carried out in the same place and many spatial
arrangements create and support such patterns of association. Some practices
are dependent on the successful result of another in this way (Shove et al.,
2012). For example, if we are to operate a high-powered electron microsco-
py, performing a type of laboratory practice, there needs to be material infra-
structure that provides enough electricity to operate the microscopy. The
machine operator needs the electrician to perform his or her practice so the
electron microscopy can function properly. It is easy to think of an almost
infinite number of practices that require electricity, and thus the associated
practice with its connection to material infrastructure has the power to allow
for a multitude of practices to be carried out (Ibid.). Similarly, in some litera-
ture on innovation systems and science parks the idea of proximity has re-
ceived some interest. The idea is built around the notion that geographical
closeness will lead to the successful interaction of otherwise unrelated prac-
tices. The spatial dimension of how practices can come together is not the
only way in which connections between different practices can come about.
The temporal relationship can be just as important for the successful perfor-
mance of many practices. It simply means that as one practice unfolds an-
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other can continue, that the activities performed are dependent on the tem-
poral unfolding of another practice (often that means coordination and in a
specific sequence) (Ibid.).

It is within this discussion that one might start to talk about how practices
compete and/or collaborate. Certain practices (e.g. conducting complex la-
boratory experiments, surgical operation or steelmaking) suppose and re-
quire the reproduction of others. For example, shipping captains depend on
harbours and docks and a global network of people capable of faithfully
reproducing a docking practise when called upon to do so. In some cases a
sequence of practices are important, and when one practice produces ele-
ments (meaning, competence or materials) on which another depends, pre-
and co-requisite practices “collaborate” in the reproduction of more exten-
sive complexes in which they all have a part to play (Ibid.).

Practices can also be seen as competing with each other for carri-
ers/practitioners or practice elements. E-sport vs. physical sport provides
such an example (at least within the public debate on the topic) in how they
compete over carriers for their respective practices. Historically, sports like
football or hockey have rallied a large young supporter group. But after the
emergence of the Internet and competitive gaming, many younger people are
being recruited to e-sport rather than to more traditional sports. These are
practices that only superficially share any elements (like the element of
meaning “competition/competing”) and thus can be thought of as rivals for
carriers. But practices can just as much come together through what they
have in common without competition. The Sony Walkman was a material
innovation that was able to link the previously unrelated practices of running
and listening to music (du Gay et al., 2013). Similarly, laptops and smart
phones have demonstrated an even larger potential for coordination and
bridge practices between socialising (Skype, email, Facebook), household
management (online banking) and learning and working (Shove et al., 2012).

A practice does also not, automatically, require some form of direct inter-
action between people at the same time and place. Some practices are, at first
glance, solo efforts that only involve one person while some other practices
are a collaborative effort that is dependent on a group of people performing
something together at the same time. However, practices can be spread out
over vast distances but still be shared among a number of participants, as is
neatly explained by the quote below:

Shared practices are collectively executed, like riding in formation, a legion:
they include fighting together, hunting together, sailing together, singing to-
gether, even, in the present-day world, doing science together. No wholly in-
dividualistic account will succeed in accounting for these examples. Individ-
ual habits will diverge over time, however rigorously they are initially incul-
cated, and cannot in any case account for the constant coordination of actions
that is evident in examples of the routine practice of an interacting collective.
[...] Thus although acupuncture is individually administered it is adminis-

57



tered as acupuncture by a member who, in realizing that shared practice, has
to be sensitive to what other practitioners are doing. The acupuncturist must
interact with fellow practitioners, and be both cognizant of and disposed to
move in the direction of their practice in order to be a practitioner herself. It
is only through the interaction of a membership characterized by mutual in-
telligibility and mutual susceptibility that something identifiable as shared
practice can be sustained, and its correct enactment distinguished from what
is defective or incompetent. Acupuncturists we might say merely operate in a
more spread-out mode than cavalry (Barnes in Schatzki et al., 2001:25).

What the above quote does not touch upon is that these shared practices are
achievements readily performed, and every member in turn routinely expects
it of members acting together, but they have to be generated on every occa-
sion, by carriers focused on retaining coordination and alignment with each
other. Although the examples are a type of routine at the collective level,
they are not routines for the individual performing the specific practice
(Ibid.). For me, performing a research practice, like writing an article togeth-
er with other people, is nothing like a routine. At the collective level, a re-
search practice routinely creates articles to be published, and the elements
for such endeavours remain similar. Parallel arguments could be made about
playing a game of football or many other social activities.

This thesis aims to understand a particular type of collaboration, and, in
order to do accomplish this we have to clarify one thing about the use of
practice theory. If one sets out to study collaboration as the focal point for a
scientific inquiry one can think about two different approaches. In one ap-
proach, the focus may be on the study of one practice that a number of carri-
ers/practitioners are performing in unison together at the same time and the
same place, e.g. football, or a practice which they are performing in unison
but spatially and temporally further part, e.g. the acupuncture example
above. This would mean the study of instances where the characteristics of a
practice cannot be reduced to a number of individually separated practices
and would have more to do with the collaboration of carriers/practitioners
rather than collaboration between practices. As such, one would have diffi-
culty in talking about collaboration in a practice theory perspective because
we are looking at people (Figure 3) rather than practices.

&/i ..v:‘
R &/&
Figure 4. Practitioners/carriers of a practice collaboratlng together within one prac-

tice. The circle illustrates that actors are taking part in the same practice.
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The other scenario, moving towards a practice theory perspective, would
instead be to focus on instances where different practices collaborate. This
requires some explanation. One must first be able to analytically differentiate
that there are indeed different practices and establish that these are composed
of different practice elements, that is, that they are not ‘one practice’. Sec-
ondly, one must be able to see some type of connection between these prac-
tices, that is, that they are connected through some sort of boundary object or
broker (people or artefact), that practice elements are being shared between
the practices or that there is a spatial or temporal connection. If this is possi-
ble to do, then one can start to talk about how different practices collaborate,
as illustrated in figure 4. Such processes might lead to the emerging for-
mation of new practices (i.e. they will become linked in such a way that it
will be analytically hard to distinguish between them) or production of new
practice elements (new types of competence, meaning or material) that are
put into circulation. This could, for instance, be the case when sequences are
important and where one practice produces elements which another practice
is dependent on (Shove et al., 2012).

Practice 1 Practice 2 Practice 3 Practice 4

Figure 5. Practices collaborating in a sequence into the production of new practices

5. The site of practices and the institutions that sustain
them

The previous chapter presented an outline of what differentiates UICs from
other inter-organisational collaborations according to the body of knowledge
on UICs. The argument can be briefly summarised in that there is a differ-
ence in knowledge creation within a company and a university. University
researchers are guided by the Mertonian norms of academia: communalism,
universalism, disinterestedness and organised scepticism (Merton, 1973). In
contrast, knowledge creation in the industry/private sector is dominated by
attempts to appropriate the economic value of what companies know in order
to gain competitive advantage (Teece 1986). Such types of theorising about
demarcations between business and science also lead, naturally, to the dis-
cussion of a boundary (see e.g. Siegel et al., 2003; Fontana et al., 2006;).

The relation between boundaries and practice theory appears problematic.
On the one hand, the notion of boundaries seems fitting when looking at the
world through a practice lens, as a question like “where does one practice
end and where does the next begin?” is almost unavoidable. It seems to sur-
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face in relation to empirical research and the move away from only theoreti-
cal thought. However, practices are always shared, intertwined and touching
one another like great big nets of actions and activities, with practice ele-
ments connecting and disconnecting (Shove et al., 2012). It would in such a
scenario be illogical to think of a clear-cut boundary between different prac-
tices. Some practice theorists are even more outspoken against the boundary
idea (e.g. Nicolini, 2012) in saying that practices have no boundaries and
conceiving them as such is only a way to reaffirm the structure/agency de-
bate that practice theory is said to resolve. The main problem lies in what
connotation a boundary explanation brings with it, an ontological disposition
along the lines of individualism in particular but also a holistic view (see
Akkerman & Bakkers, 2011; Santos & Eisenhardt, 2005; Hernes, 2004 for a
detailed account on the notion of boundaries). This could then lead to an
explanation of the social not coherent with a practice approach and under-
mine the very purpose of this study.

However, all of the studies referenced in the previous chapter on UICs
demonstrate, to varying degrees, a difference between a university and a
business. A different explanation, one based on practice and that does not
recognise a boundary concept, is that this difference concerns sites. It is the
notion that social life is inherently tied to a context in which it transpires and
that explaining these certain contexts is central to understanding the social
(Schatzki, 2009).

An academic department is a bundle of practices and material arrangements.
The practices it embraces include grading practices, research practices, advis-
ing practices, governance practices, administrative practices, meeting practic-
es, community-building practices, and consultation practices. The material ar-
rangements it encompasses include the layouts and material connections
among individual offices, meeting rooms, hallways, front offices, lounges,
and people’s homes (e.g. where evening events occur). Many of these ar-
rangements are contiguous or continuous, some are connected by communi-
cation lines, and most are connected to further material arrangements that are
not part of the department bundle. Similarly, many of the departments’ prac-
tices are part of the practice-arrangement bundles that are other academic de-
partments, while also overlapping or conflicting with those constitutive of
such formations as the dean’s office and central administration (Schatzki,
2009:41).

Simply put, human coexistence always transpires as part of a context of a
particular sort. This context is then also interconnected with other practices
and links in with other sites.

Reinterpreting the difference between knowledge creation in a business
and a university would then be to explain it as being part of (or originating
from) different sites. The sites, as different contexts, shape the practices that
are present at a given place and vice versa, in a constant enacting process.
This view still allows for an understanding of social practices as big nets of

60



actions and activities but would allow for an explanation of the reason for
why practices differ depending on which set of practices one looks at.

There are more reasons for this difference between the practices that pop-
ulate a university and a business, and this concerns which types of institu-
tions sustain them. A not so uncommon view of human society is how it is
made up of various kinds of institutions. One of the most familiar such insti-
tution is the economic market (Keat, 2000) defined as a structure that allows
buyers and sellers to exchange any type of goods, services and information.
This generates an output of goods through economic exchanges. Another
type of institution not associated with economic exchanges is that of aca-
demia, of which universities are the main bearer. This institution generates a
very different type of output based on the Mertonian norm of science (Mer-
ton, 1973).

Practices strive towards an inherent standard of excellence. Every practice
involves a set of standards that serves to identify what counts as a good or
bad (e.g. genuine or spurious, perfect or worthless) way to perform it. When
a practitioner enters a practice he or she must initially be prepared to subject
attitudes and choices to the practice. However, this does not imply that there
is a ‘set’ standard or that there is no change of this excellence. Practices
evolve as they are performed and as such what counts as ‘good’ changes
(Ibid.). One must remember that this does not refer to the individual carrying
out the practice; it is the practice itself that strives towards excellency, mean-
ing that there is always some way of doing something to its utmost perfec-
tion, a normative ‘best way’. The more an individual performs something,
the closer she will come over time to master a practice. Or, to put it differ-
ently, practice makes perfect. This standard of excellence is driven by one
factor, ‘internal goods’, but is also dependent on another factor, ‘external
goods’.

1. Internal goods, as defined by Macintyre (1981), are realised by
engaging in a practice. Their character can only be identified with-
in the specific nature of that practice and its standard of excellence
achieved only through the enactment of the practice, e.g. the ele-
gance of a scientific theory, the beauty of a perfect football goal
and so on. Internal goods are achievable only through the experi-
ence of the involvement (Keat, 2000).

2. External goods are a different notion than internal goods but es-
sential in sustaining a practice. This notion refers to those things
that are not dependent on the particular nature of a given practice
and are not achievable in the experience of a practice. Prime ex-
amples are money, power, prestige or status. Practices are in one
way or the other dependent on institutions to survive and institu-
tions necessarily involve such external goods. Physics and medi-
cine, for example, require institutions such as laboratories and
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hospitals, and these depend in several ways on money, power, sta-
tus and so on (Ibid.).

In the case of UICs, it is not only the sites that are different; the institution
and institutional resources also differ. What this comes down to is what type
of institutional resources practices depend on. Within a company this is
turned more towards ‘the market’, regardless what type of internal goods the
individual participants aim at. For example, a practice that strives towards
development of a particular product is achieving a standard of excellency
within that development. There are internal goods produced in such a way
for the carriers of this practice. It is not for certain that the practices involved
have an aim or are motivated by what the economic market desires. Howev-
er, as the practice is sustained by the institutions of an economic market it
will wither away unless it adheres to what the market wants, or is able to
produce goods that can be capitalised by practices that are more driven to-
wards producing such goods (Ibid.).

Within a university the goods produced are matched with the institutions
that sustain academic practices, which are not predominantly oriented to-
wards economic exchange. Modern science has arguably been effective in
producing the goods of scientific knowledge. In this institution, external
goods are more directed towards power, prestige or status rather than money.
It is clearly so that much research is dependent on money. I am not disputing
this, but an economic market does not directly govern (in an idealised world)
the way in which this money is acquired. It has been argued (Ibid.) that the
principal motivating factor of the production of science for researchers is
recognition in contrast to the material security or wealth that can be acquired
in an economic market. This is an important differentiation because it means
that practices within institutions like universities are continuously recreated
with other types of external goods than those associated with the institution
of an economic market. This logically leads to the conclusion that the prac-
tices involved in the day-to-day activities in a company and a university are
likely to be different because the institutional resources are different and thus
the sites are different.

Furthermore, it should also be made clear that for this reason some prac-
tices that tend to look similar in both sites are in fact inherently different. A
fitting example is the difference between ‘research’, which tends to be asso-
ciated with the academic setting, and ‘development’, which tend be associat-
ed with companies. Both of these practices involve very similar practice
elements, but at the same time they depend on different institutional re-
sources, i.e. money vs. recognition. In academia, the quest for knowledge is
prioritised and less geared towards thinking about what might generate the
largest possible economic gain. The science system is driven by internal
dynamics that are separate from market transactions (Polanyi, 1962; Dasgup-
ta & David, 1994; Stephan, 1996). Or differently put, the institution of the

62



market is much more prevalent in one practice, ‘development’, than in the
other practice, ‘research’. Because all three practice elements can be similar
between ‘research’ and ‘development’ (they use the same material equip-
ment and the same competences and they strive towards recognition as
meaning), it is likely that they in some instances are able to connect or even
be termed as the same type of practice. There will be a possibility of connec-
tion or transfer of materials, competences and meanings between sites that
are similar. However, this picture is further complicated because it is not for
certain that all practices within each site can so easily be categorised. In
some instances, corporate research might have all the same practice elements
as research within a university with an output of publications and production
of science. Similarly, some departments might be involved with applied re-
search that would count as the useful development of new products on a
market.

6. Identifying practices

After discussing how sites are different, we are still left with a problem. How
does one separate practices from one another within the same site? An issue
here is that this subject has received limited discussion and empirical inves-
tigation (Hui et al., 2016), and there is thus limited help in solving this from
practice theorists. In some manner, this depends on the type of categorisation
that serves as the shared points of reference. Peppers and cucumbers can be
considered variations within the category of ‘vegetables’ but not in relation
to ‘edible or non-edible items’. This shows that there are many ways in
which one might go about differentiating practices, just as there are many
ways in which peppers and cucumbers are similar or not similar (Ibid.).

A first way to approach this is through the elements I have outlined. If
there is enough variation in each of the three elements (meaning, compe-
tence and materials), then we might talk of different practices. The resources
they draw upon in their enactment are too far apart to be grouped under one
practice and we must thus separate these doings into two. This does, howev-
er, not entirely suffice, regardless of how pragmatic it may seem. Such de-
marcation is perhaps too vague when sifting through empirical material. It
does, however, provide a start.

One could also add the temporal distinction. Practices are inseparable
from temporality, not only because they unfold over time, but because they
play with time and tempo (Bourdieu, 1990). Practices are depending on their
specific place and time as they a performed. Time ties into context; if
enough time has passed between performances of a practice it might make
sense to talk of two different practices rather than variation of one that has
persisted over time. Natural science and philosophy were once regarded as
the same practice, but during a process from the 16™ century into the 19™
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they separated into two very different ways of thinking about the world.
They did start out as the same type of practice, but over time changed so
much that it now makes more sense to talk of two (or however many) differ-
ent practices rather than variations of one research practice (Ibid.).

Secondly, spatial variations are also a reason for analytically distinguish-
ing between practices. Instead of taking about time as the factor that differ-
entiates practices, geographical distance might also contribute to a differen-
tiation to such a degree that two practices can be talked about as different
practices altogether (e.g., American football vs. rugby or Australian foot-
ball). As practices are tied to context, a large enough distance in material
arrangements, culture and people could perhaps lead to separation of one
practice into two.

The cases in this thesis will show just how similar but also how different
the practices involved in each of these sites, university and industry, can be.
I will also come back to a similar discussion within the method chapter of
the thesis. At this point it is enough to stress that regardless of how similar
some practices may seem, they will always be influenced by the context they
are situated in at any given moment.

Lastly, I briefly want to clarify one issue that was brought up in the litera-
ture review of Chapter 2: how the notion of UICs is to be defined. The no-
tion of university—industry collaboration (UIC), is referred to as “any inter-
action between a university and business or industry partner with the aim of
knowledge or technological exchange” (Ankrah & AL-Tabbaa, 2015). This
thesis adopts this definition of UIC with a few important considerations. The
phenomena under scrutiny in this thesis regards the practices involved in
UICs; the aim is not to focus on individual researchers or company repre-
sentatives, or the organisations involved within these collaborations. Fur-
thermore, it is important to take into account when reading the story that the
university is seen as a heterogeneous institution that encompasses a multi-
tude of semi-separate practices rather than a coherent homogenous entity
that contains ‘one research practice’. Still, it would not be useful to redefine
the definition and change ‘university’ to ‘researcher’ (or similar), because it
would be confusing to totally abandon a generally accepted terminology. It
could also be argued that the ‘university’ as an institution has very distinct
properties shaped by the norms and rules of the practices it contains (Das-
gupta & David, 1994). Those properties are what create similarities between
research departments and disciplines, but more importantly are what sepa-
rates ‘universities’ from the rest of society and in particular from the practic-
es within a business. Within a company or ‘industry-sector’, the vast number
of practices that operate in such contexts can be said to all have a similarity
in that they have to relate to a ‘market’, that the output of the practices has to
produce some type of good that others wish to pay money for. That is not to
say that all practices within a business have to produce a direct output into
some type of commercial good or service (Keat, 2000). So just like within a
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university, ‘industry’ is seen here in the same way, where each business is
different from the next but still affected by an overarching similarity that
separates ‘industry’ from ‘university/academia’ and from other sectors of
society: the market as an overarching value creating structure (ibid.). This
means that UICs as they are defined here, and what this thesis aims to study,
are the practices that are being performed between researchers and business-
es (small companies in this thesis). This means that UIC equals the interac-
tions/connections between the practices enacted by universities (research-
ers) & industry (single business).

Now that I have outlined why practice theory offers a distinctly different
way of analysing the social and analytical tools to utilise such a perspective,
the next chapter deals with method and methodological considerations.
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Chapter IV: Methods & methodological
considerations

This chapter concerns what I did and why I did it. I start with a short descrip-
tion of the conflicting and often messy process of qualitative research that I
have undertaken over these five years. I then move on to outline what type of
empirical material this thesis is built on and how I collected it. I also argue
for the why I picked four specific cases and the reasons for choosing a case
study approach. I explain how I have analysed the empirical data and built
the cases. Lastly, I briefly clarify the terminology on using “samverkan” and
“samarbete” which are two Swedish terms usually employed to describe the
activities within UICs in Sweden.

1. The research process

I am a biologist. For a very long time that was a large part of my identity, I
guess that in some instances it still is. Studying is part of a socialisation pro-
cess, learning new knowledge and methods. Studying shapes a person’s way
of thinking. You build your identity in dialog with the people around you in
relation to what you learn and how you acquire knowledge of how the world
works. I spent my first academic years learning the skills of becoming a nat-
ural scientist mashed together with a teacher education. The indoctrination
on the ontology of a natural science perspective was always present. To put
it bluntly, I was taught that there is a right and a wrong to every question and
that there is only one worldview of science that is accurate and any deviation
from that norm is not to be accepted (perhaps be termed “pseudoscience”). It
could be argued that a natural science student is expected to adhere to a par-
adigm around “objective knowledge” to inform about the state of the world
and the being of things. In this approach, scientific knowledge is said to be
objective and exist independent of the knower. The world is made up of facts
and the goal of knowledge is to provide a literal account of that world in
plain accurate language (Locke & Golden-Biddle, 1997; Knorr-Cetina,
1981)

In the beginning of 2012, I was accepted into the PhD-programme at In-
dustrial Engineering and Management at Uppsala University. Taking that
position meant moving from a laboratory into a workplace where the rhetoric

66



of the written word was highly valued. The world became confusing, very
confusing. What struck me as especially difficult to grasp coming from a
natural science perspective is that nothing seemed to be stable within the
social sphere, it was clear that the social world seemed to be in constant
change, it was ‘a world on the move’ (Hernes, 2014:1). The environment [
was now part of and the PhD-education I had embarked on seemed to look at
the world differently. The influences I now had around me in my supervisors
and other colleagues made it clear to me that the socialisation process in this
setting would be very different from what I had previously been part of. I
have now over these five years been socialised into a different way of view-
ing knowledge and the world around me than I had when I started this jour-
ney. As every Star Trek fan knows “resistance is futile”, I have welcomed
and enjoyed this process. The result is that I now think about the world
through what closely resembles a social constructivist view. For a social
constructivist knowledge is not separate from the knower, because the con-
tent of knowledge is influenced by social practices and interactions and what
ideas count as knowledge is a meaning-making activity enacted in particular
communities (Locke & Golden-Biddle, 1997; Knorr-Cetina, 2009). Howev-
er, as a biologist by training, I do think that there is a something real outside
social convention: nature is real and independent of our knowledge about it
will transpire on its own. Instead it is how our knowledge of nature has an
element of constructivism in them e.g. that Mount Everest is the world’s
tallest mountain is a fact, but we do not simply know this, knowledge about
the world has to exist in some kind of context; it has to have a framework.
The world’s tallest mountain has to be measured so we know it is the tallest
mountain, and how that measurement is done can be disputed (from mean
sea level to the snowy peak or should we include mountains under the sea,
etc.)

Throughout the research process of this thesis, I have had an abductive
approach to theory and the empirical material. I have furthermore taken in-
spiration from Alvesson and Kéirreman (2007). They go about describing a
process of moving back and forth between theory and empirical material. In
their way of looking at theoretical development it is neither discovery by
looking through and analysing empirical material nor is it the confirmation
of accumulated hypothesis. They oppose a view common in some streams of
social science that argue for how theory is supposed to fit data and a misfit
leads to rejection or modification of theory, or when theory is assumed to
emerge from data. For them, empirical data is fused with theory and data
alone is not capable of guiding their way towards generating theory. They
talk about “constructing mysteries” aiming for a more creative way of theo-
rising. It is the notions that puzzle the researcher in the research processes of
analysing data in dialogue with reviewing theory that should be the focus for
developing theory; it is about being sensitive to influences from theory and
empirical material as well as the relation between the two. Limiting the in-
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fluence of subjectivity is then only counterproductive. This way of looking
at empirical material and its relation to theory made a lot of sense to me
when [ started to sort out what was happening around me in the beginning of
my PhD-process. I have thus adopted a similar methodological idea, moving
back and forth from theory and empirical material trying to argue for and
construct “a mystery” that is interesting and in need of answering. In moving
into the choice on methods and a case study approach the article by Dubois
and Gadde (2002) has been just as important in forming my ideas on how to
relate to my research. They suggest having an abductive approach to case
research, moving back and forth between the empirical material under exam-
ination, the theoretical framework and a case analysis.

Interestingly the reason for picking a practice approach and then later a
full focus on practice theory as the main theoretical leans is what Alvesson
and Kédrreman (2007) would describe as a “serendipity” moment. I joined a
PhD course on practice theory in Stockholm University. This course intro-
duced and examined the new wave of practice theorists. The whole notion on
practice theory made sense to me, the aspiration from leading theorist work-
ing on this new wave of practice theory is to try and “solve” (or at least ar-
gue for a different understanding of) the issue of structure versus agency in
society, i.e. how much of society is governed by individual agency and how
much does societal structures influence our life? One of the core ideas with
practice theory is that this is a recursive process: we, the people, have social
practices and these practices rely on individual agency and both reinforce,
change and influence social structures. Because of this, practice theory is
also a processual type of theory: a practice is always changing and this even
more provides an understanding of how society change. For me this was an
intellectually appealing way of looking at the society. Secondly, practice
theory seemed to focus much more on the “how” than any theories I had
come across at that time. It felt like a natural approach to apply on the empir-
ical material that was emerging from my attempts on trying to make sense
around the observations and interviews. Slightly shifting the focal point to-
wards what the actors were doing, what practices they engaged in within the
collaborations, gave a sense of cohesion in a sense making process. This is
what the literature on UIC seemed to be lacking and an interesting way of
going about research. However, working with practice theory proved to be
quite troublesome and I have worked hard with first of all grasping the sub-
tleties of the approach and then spent 2-3 years trying out different methods
and variations in applying it to my empirics. It has been one step forward
and two steps backwards, but also an intellectually intriguing and fruitful
process. In conclusion, adopting a practice theory approach guided me to-
wards 1) an ontological and epistemological position and 2) a lens/tool to
use in order to help me answering the overarching research purpose and re-
lated questions.
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At the same time, when [ was employed as a PhD-student, I also accepted
sharing my time at the division with becoming a one out of two SMURF*
“On-going evaluator”. Over a number of years, there has been growing con-
cern within the European Commission that there has not been enough learn-
ing from all the projects that are granted funding from any of the European
Commission’s funds. The European Commission has therefore decided that
any project that is granted funding over EUR 1 million is compelled to hire
an evaluator of proper academic background. An evaluator of the type de-
fined by the European Commission should be external to the extent that he
or she does not have any interest in the project’s end-results, but at the same
time act as a sounding board to the project manager and project team.

On-going evaluation is a process taking the form of a series of evaluation ex-
ercises. Its main purpose is to follow on a continuous basis the implementa-
tion and delivery of an operational programme and changes in its external
environment, in order to better understand and analyse outputs and results
achieved and progress towards longer-term impacts, as well as to recom-
mend, if necessary, remedial actions.” (European Commission, 2015).

This “evaluator of proper academic background” became me through a
shared employment as a PhD-student. That job required me to take part in all
of the activities involved in SMURF and write semi-annual reports ad-
dressed to the project and Swedish Agency for Economic and Regional
Growth (TvV). This allowed me to make participating observations and get a
feel for what transpired within the project and the issues that faced the inter-
action leaders®. T also gained direct access to all documents that had any
connection with the project and the funded UICs. Over the years that I fol-
lowed, the SMURF-project I gravitated more and more towards the UICs
that SMUREF initiated, giving room to build the four cases, I studied there
UICs at first as a way to try and capture what the SMURF-project had pro-
duced with the funding the interaction leaders had given out, but in the end
as these UICs became the main focal point for the thesis.

1.1 Collection of empirical material

Doing what I did and why I did it in performing the case studies that this
thesis is based on is obviously not separated from the process above. The
person I became is in tandem with collecting empirical material. Making
sense of my confusion meant trying to grasp what the people around me

* What SMURF is and how it relates to this thesis will be made clear in subsequent chapters.
> The employees of UUI have been relabeled from project managers to something called
“interaction leaders”. It was in this text the individual project team members will be labelled
“interaction leaders” instead of project managers even though this term was invented after the
SMUREF project ended.
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were doing, I did this with broad strokes. I went to all SMURF-project meet-
ings and interviewed all interaction leaders and other stakeholders involved
in the project. As more and more UIC-projects were funded, I focused on
interviewing both the researchers and the companies in all the UICs as well.
As an overall method and main source, the empirical material was gathered
through in-depth semi-structured informal interviews. This way of perform-
ing interviews allows for flexibility in the interview situation and focuses on
how the interviewee understands the framing and questions still allowing for
a structured aim (Bryman & Bell, 2011). I had a flexible interview guide that
summarised the specific themes I wanted to explore in my interactions with
the respondents. This was complemented with a number of participant ob-
servations to supplement what the respondents expressed. Over the years |
have had over 100 interviews and 30 participant observations. Even if not all
of these constitute the empirical data directly used in the thesis, they were
still part of the process of finding an aim for the thesis, building important
background knowledge about UICs at Uppsala University, as well as select-
ing the four cases. For SMURF 1 participated in all the project and steering
meetings, totalling 21 observations and made semi-structured interviews
with all the interaction leaders and the project manager of the project. Sever-
al interviews were made with each of these respondents (in total 23 inter-
views).

Outside the boundaries of SMURF, before I had selected the four embed-
ded cases, I also had interviews with almost all of the actors that were in-
volved in the funded UICs. These initial attempts in focusing on all the UICs
were carried out with phone-interviews, partly because of the difficulty of
getting access to people. Later, I transitioned into a much more face-to-face
approach when the group of respondents became smaller.

As practice theory became more pronounced as a theoretical lens, it shift-
ed the unit of analysis. I tried to move away from looking at individuals and
organisations/institutions towards looking at the practices involved in the
four collaborations and the SMURF-project. The unit of analysis thus be-
came “the practices of collaborating”. When one study practices, it is about
what is said and what is done. Practices are not buried deep inside the heads
of individuals: they are publicly observable. Through interviews and obser-
vations one can get access to what people do and what they think about these
doings. As pointed out in the previous chapter practices are not exclusively
about doings as such; they are also about feelings and meanings towards
such doings. Language is in this way thought of not as an individual feature
but as suggested by practice theory, to understand practices one also have to
talk to people and their experiences in the practice. With this in mind, I car-
ried out 28 interviews with almost all researchers and 51 interviews with all
participating companies. Specifically within the four case studies I made
repeated interviews with the actors involved (12 with the researcher involved
and 18 with company representatives) totalling 30 face-to face interviews
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across all four cases over 4 years. In all but one case (the original contact
person quit the company transferring all responsibility to a colleague) it was
the same person that was interviewed on each interaction. In each of the
embedded cases I have also complemented the interviews with observations
on the practices the respondents said they engaged in, in total 2 observations
per case. I have also kept email conversation ongoing with all the actors,
checking in and asking how work was progressing. This was done in order to
keep myself informed on changes (or no changes for that matter) that could
then be used in interview guides. Lastly, as practices also involve material
stuff and artefacts, I have had full access to all produced documents and
email-conversations between people involved in the projects and the contin-
uous collaboration (one of the companies only gave limited insight into the
emails as they feared IPR-issues). This provided insight on details that were
not mentioned or in the focus of interviews and observations and provided a
structure when writing up a story about the cases (a table of all interviewed
respondents can be seen in Appendix 1). This process of gathering of data
and the shifting research focus can be illustrate with Figure 5 below, going
from focusing on making sense and finding a theoretical framework and
ontological standpoint, towards a structured research endeavour with a clear-
er research focus that ended up using practice theory in four embedded case
studies. The longitudinal approach allowed for not only building interesting
cases but also acted as a type of validation which is put forth by Yin (1981)
as an important step in any case study research. This allowed a continuous
dialogue with my respondents on how I had interpreted their answers and
how I viewed their practices.

Time

A

Four :UICs

All the fupded UICs

All the UIGS + SMURF

Y

Number of different respondents and observations

Figure 6. Tllustration of the research process
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2. Taking a (multiple) case study approach

A qualitative case study methodology provides tools for researchers to study
complex phenomena within their own contexts. Choosing a case study ap-
proach was motivated by a number of factors as specified by Yin (2003): the
focus of the study is to answer “how” and “why” questions; you cannot ma-
nipulate the behaviour of those involved in the study and finally you want to
cover contextual conditions because you believe they are relevant to the
phenomenon under study. All these criteria match or are applied in this
study.

The thesis relies on an embedded case study methodology because the
four UICs and their practices, which are the unit of analysis, derive from a
specific organisational context, the SMURF-project. As such the thesis also
utilizes multiple case studies in order to achieve as much rigour as possible
in driving conclusions of the phenomena under scrutiny, an approach gener-
ally considered giving robust and reliable evidence (Baxter & Jack, 2008).
Another reason for selecting this method has to do with the possibility that
emerged from the context (SMURF), which allowed for a selection of a
number of embedded cases. But, a key reason for using multiple cases was
even more the possibility to reach well-founded inferences from the four
cases combined. As put forth by Eisenhardt (1991); “Different cases often
emphasize complementary aspects of a phenomenon. By piecing together the
individual patterns, the researcher can draw a more complete theoretical
picture” (p. 620). My initial thought from the outset was also that the more
cases I would be able to describe the better. Now, I am less sure that such an
approach is always a correct reasoning having been subject to some criticism
(Ibid.), but, as the reader will probably find, each of the cases do strengthen
the general conclusions on UICs, precisely because they are so different and
yet similar. “The concern is not whether two cases are better than one or
four better than three. Rather, the appropriate number of cases depends
upon how much is known and how much new information is likely to be
learned from incremental cases” (p. 622).

The cases described here have a small advantage in having some bounda-
ries that allowed for a demarcation on what the cases were about, at least
from a methodological point of view. By that | mean that SMURF was a
project, and also the UICs that I began to follow were also initially projects,
expected to end at a specific date, which however later moved on to less
structured collaborations or into new projects. The project plans and related
documents along with interviews for each UIC made it possible, having a
pragmatic position towards them, to build the case studies by essentially
allowing the actors themselves to define initial boundaries. However, it is
important to also point out that defining the cases also meant that context
had to be taken into consideration, thus broadening the scope of the cases. It
is said that defining a case study from what it is and what it is not can be a
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difficult task (Baxter & Jack, 2008), but using what was already given (a
start of the UIC-project specified in the project plan and the respondents
testimonials on when they started working together.) from the start paved
way for finding a focus that could avoid answering excessively broad re-
search questions or having too many topics within the study.

3. Selection of embedded cases

From the SMURF-project database (see appendix 2 for a summary) I initial-
ly started to follow all the projects, interviewing the actors involved, aiming
to cover as much as possible. The group consisted of 27 UIC-projects. This
was then boiled down to four cases for the reasons stated below. The four
embedded cases along with the general SMURF-project are what constitute
the empirical basis for the analytical parts within the thesis.

From the very start, after | became more interested in UICs, I decided to
try and follow all the collaborations on how they developed over time and
thus I sought to interview the same actors repeatedly over four to five years.
However, this proved to be much more of a challenge than I initially
thought. People are busy and often hard to get a hold of; they rarely priorities
talking to a PhD-student. Perhaps even more so, in the very small firms I
was trying to follow, time is often said to be something lacking. Researchers
were just as busy and it was not possible to get hold of all of them. When I
was unable to get a hold of a company or a researcher over the period of
time I had allocated for interviews, they were not included in the following
round of interviews next year. Parts of the data collection can thus be termed
a type of convenience sampling (Bryman & Bell, 2011). It should also be
said that as my theoretical focus became more structured and aimed, I also
started to match my ideas with what could be most interesting to understand
with a practice approach, moving therefore to a theoretical sampling method
(Ibid.) according to the following logic:

¢ In UIC 1, it seemed like the material component they worked with
played an intricate part, more so than in many other collabora-
tions.

* In UIC 2, the actors talked about and worked each one on so very
different topics from each other.

¢ UIC 3 had one person who was very prominent and coordinated
much of what was done

* In UIC 4, the actors told me they had a long history and detailed
knowledge of what their partner did. This was a dimension the
other collaborations lacked, and possibly implied different ways in
how their practices were formed.
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The four collaborations were different and yet similar in so much as they can
be used to illustrate and said to be representative of the rest of the UICs the
SMURF-project funded. It was also important that the cases could be used to
related to theories on the general discussion on UICs in academic literature,
not only be considered as an end-result of SMURF. The four UICs have also
been selected because they demonstrate different aspects of the same phe-
nomena of interests. The cases are simultaneously also a story of the
SMURF-project’s main goal to create these types of collaboration and thus
they are also a description of what effects the project created. However, it’s
not the whole story of all effects the project generated because not all the 27
SMURF funded UIC are described and analysed in this thesis. This dimen-
sion of the broader effects of SMUREF is somewhat played down in the rest
of the thesis as it is not within the scope of the research questions. The crite-
ria and logics for the choice of collaborations to focus on are listed below:
¢ All four cover different business sectors and research disciplines
respectively.
* The companies in the UICs were in different stages of business
development. Metahyd (UIC 2) was in early research and devel-
opment with no product on the market. Svenska Aerogel (UIC 1)
was in a similar position with a promising line of products, but
nothing on a market when initiating their collaboration with Klaus
Leifer. GISgruppen (UIC 4) had been a very small but successful
consultancy company for a number of years before joining the col-
laboration project. Mercodia (UIC 3), having been around since
1991, was an established and successful company in the global
life science market.
¢ UIC 4 had one of the highest innovation vouchers, while UIC 2
had one of the lowest.
¢ UIC 2 was with the smallest company included in SMURF while
UIC 4 was with the biggest, with 0 and 60 employees respective-
ly.
¢ The partners in UIC 4 had a history together, something the others
did not.
¢ UIC 1 and UIC 3 were both with research-intensive companies
with clear ties to academia, while the companies in UIC 2 and
UIC 4 were further from academic research.
*  Four UICs came from different communities, i.e. no collaborative
relationships had any ties to the others.

Next to theoretical and convenience sampling, the selection of the UICs was
also based on the possibility, or outspoken aim, for commercialisation of
their respective projects output. This was judged partly by going through all
the project applications/project plans (for all 27 projects) sent into SMURF
and evaluating their aim/goal. These goals were then cross-referenced with
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the respondents in these projects to see if they agreed on the conclusions
made. Identifying the closeness of each UIC to commercialization was im-
portant as it connects to public policy pressures towards commercialisation.
Based on it, I made the illustration below shows a scale of the “degree of
perceived commercialisation potential”, where each studied UIC is placed
(Figure 6).

UIC 1: This collaboration could be said to be about basic research. The aim
was to gain increased knowledge on a novel material and develop new elec-
tron microscopy methods

UIC 2: This was the first step in a commercialisation process. The company
representative and the researcher basically tried to analyse the prerequisite to
introduce a possible innovation. Respondents expressed that this was far
from the market.

UIC 3:This was the initial stage to develop a new product together, rather
close to commercialisation. However, the project participants sought even
more to develop a close relationship with one another.

UIC 4: This was from the start an attempt to commercialise a product devel-
oped at a university by the researchers.

UIC 1 UIC2 UIC 3 UIC 1
< >
Low High

Degree of percived commercialisation potential
Figure 7. illustration of perceived commercialisation potential

At the onset of the thesis project, SMURF was the main focal point and I
concentrated my efforts on what the interaction leaders did in relation to the
project and in their networks. It was outspoken from the SMURF-project
team that the target group were the companies rather than the researchers; it
was the needs of the companies that came first. With that came a stronger
emphasis on the companies rather than the researchers who were involved in
working with the small companies, both outspoken and implicitly. Because
of this I also, initially, focused my data gathering on the companies more so
than the researchers. This I have tried to remedy over the years since my
focus shifted towards the individual UICs.

In Appendix 2 the reader can see a summary of all UIC projects funded
and rejected, including a short project description, budget and how much
funding was provided from SMURF. To note, the appendix summaries a//
projects. The actual number of collaborations was at the end of SMURF 27
but the number of funded projects is larger because some collaboration got
funding for more than one project. For a more detailed outline of how the
selection process of actual UIC projects came about I refer to the chapter
about the SMURF-project. The four cases that are the embedded case studies
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for this thesis have been highlighted in bold text in Appendix 2. These four
cases are expanded and elaborated on in more detail further ahead in the
thesis.

4. Analysis of empirical material

The unit of analysis is the collaborative relationships through a practice per-
spective; this means that within the embedded cases, the analysis is foremost
on the practices that were directly involved in the collaborations. By this unit
of analysis, I specifically mean the collaborative arrangements between indi-
vidual researchers and the representatives/employees of the small company,
i.e. not the university as a whole entity.

It was also as important to give room, and voice, to the carriers of the
practices that were analysed as well as the context around them and what
facilitated and obstructed collaborative work. In analysing the empirical
material within the interviews I focused on sifting out how actors described
their practices and what they were doing in connection with the collabora-
tions. I analysed the cases in search for what facilitators my respondents
talked about, looking for common themes between the cases. From the data
from the participating observations, I extracted how the actors were perform-
ing the practices. As a general focus | have aimed at building a narrative
with the empirical material collected, aspiring for what Yin (2013) calls ex-
planation building. In this approach the goal is to analyse the empirical ma-
terial by building an explanation about the case, often providing a narrative.
As such I have also been inspired by, but not fully exploited, the work by
Czarniawska on narrating the organisation (e.g. Czarniawska, 1997;
Czarniawska, 1998) in my attempts to create captivating cases.

It also has to be pointed out that the empirical descriptions are itself a first
analysis (Hékansson & Waluszewski 2002)so in each case description, be-
fore going into a practice analysis, | make selective use of gathered material
in putting forth specific activities that I deem part of the collaborative work.

4.1 Analysing the practices within the cases

In the cases presented in the chapters ahead I am focusing on the develop-
ment of collaboration, how connections of practices and/or practice elements
involved in their work came about and changed over time. I have built the
cases and the analysis around how the actors talked about the work and what
I could see in my participating observations. I acknowledge that in any social
setting (or site/context) there are a vast number of practices and practice
elements that continuously connect and disconnect, forming complexes
and/or constellations (Schatzki, 2011). This means that there are many prac-
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tices in any given site but as my research purposes and questions are centred
on “the practices of collaborating” I have some demarcation to hold on to.

Furthermore, I have pointed out in the theory chapter what I have decided
should be regarded as a practice and what should be seen as activities across
different practices. Not every social mundane activity is considered to be a
practice. In the framework presented in this thesis practices are seen as semi-
stable organisational corpuses of activities, such as. Nordic walking (Shove,
2005) a scientific experiment (Pickering, 1995) or even science as a whole
field (Pickering, 1992). Other practice theorists would perhaps argue that
many other mundane tasks are practices (Schatzki, 1996; Nicolini, 2012).
Instead I analyse such notions as activities that cut across any number of
practices. Activities are seen as more simple in nature and are part of a num-
ber of practices: e.g. a research practice within a laboratory could contain the
activities of sitting on a chair, using a pipet in a correct manner, putting on a
lab coat the right way, arranging flasks in the appropriate order and so on.
Together all these activities come together, and form a particular practice
grouped around practice elements (meaning, material, competence). In my
analysis I took a step back and raised the level of abstraction picking activi-
ties that I judged to be important in the cases for the practices of collabora-
tive work. This was a delicate balancing act, visible throughout the empirical
parts of the thesis: it was important not to lose context, while making claims
about how the practices of interest in the cases are assembled and performed.

In some way, this is also a question on what aim a study might have: in
some circumstances it might make sense to have a narrower definition while
in other less so (Hui et al., 2016). My aim is to study large social phenomena
with a practice approach, which is quite rare, since most practice theory
analyses focus on small-scale or local phenomenon, e.g. cooking, leisure
pursuits or professional practices (ibid.). Large social phenomena are instead
on a higher aggregated level, involving many human and material carriers
and practices. Therefore, I believe, it is essential to allow practices to be
aggregate above every simple mundane task without losing their defining
features.

Differentiating between practices was particularly difficult in this thesis. I
went about this by trying to map the activities through the narratives the
actors described and my observations in a recursive manner. Different prac-
tices surfaced that could be separated from each other as they had unrelated
sayings and doings and were for the most performed by different individuals
in different geographical location during different times, and relied on either
different materials, meanings or competences. An illuminating example of
this is the difference between development and research practice in UIC case
3. The actors had very similar laboratory activities centred on a particular
material: The material arrangements and competence in doing the experi-
ments where very similar, but the practice element of meaning in doing these
activities were however different: the researcher wanted to explore research
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questions and the company wanted to develop their product in order for it to
be sold. In this way I could categorise the activities either within a research
practice or within a development practice.

Sometimes during this analytical work I also discovered other types of
practices than business, research or development practices, which were
nonetheless the practices that the respondents tended to talk most about. In
some instances there were activities centred on individuals and material ar-
rangements that demonstrated a dependence on completely different practice
elements. In the case of UIC 2 for example one person was involved in writ-
ing funding applications and managing some of the company business activi-
ties. He was disconnected from the practices I had identified and in which
the researcher and company were engaging. This person described the mate-
rials he used, the competence he had and the meaning for doing them in a
way that separated them from the activities connected to research or devel-
opment. Thus, his practice had to be categorised as something else and in
this case I labelled that as “brokering practice”.

Furthermore, even though the attempt has been to have the analysis cen-
tred on the practices, it was impossible to neglect the individual actors’ in-
fluence on the practices analysed. It was necessary to consider also the single
actors because there were very few individuals involved in the UICs I have
studied. This inherently made some specific persons important as I only had
their personal stories to relate to. This might have made my explanations and
conclusions become centred on the human actors rather than the practices.
To counterbalance this risk, I have strived to bring out the practices more
than the individuals both in the methods I used and in the analysis of the
empirical martial.

5. Samarbete = Collaboration

This thesis concerns a Swedish context and the empirical material (i.e. the
interviews and most of the documents) were all collected and written respec-
tively in my native tongue, Swedish. It was then translated to English. In
large part, the text is also written towards a Swedish audience, towards poli-
cy and practitioners, who I hope see the use of this study in their day-to-day
activities. This presents a small problem with the terminology used in the
thesis that deserves to be noted and dealt with. Firstly, one has to translate
the Swedish word samarbete, often used to describe the interactions between
companies and researchers into an English word that roughly means the
same thing. Consulting a thesaurus samarbete can translate to either cooper-
ation or collaboration: Cooperation: the action or process of working to-
gether to the same end. Collaboration: the action of working with someone
to produce something. There seem to be no apparent consensus to be found
in the literature on which is the preferable term when studying how academ-
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ia and industry work together. I have chosen to translate samarbete into col-
laboration because the academic literature on the interactions between uni-
versity and industry seem to lean towards using collaboration as opposed to
cooperation. The reason for this remains unknown to me. The other prob-
lem is that in Swedish the term samverkan can also be used to indicate con-
nections between companies and researchers. The term samverkan can be
translated into interaction or collaboration/cooperation. Therefore samar-
bete and samverkan can be translated to the same English words and can also
both be said to mean “people doing work together” or something more gen-
eral involving an organisational focus, e.g. “organisation working together”
all depending who you turn to (Lindberg, 2009). This thesis is focused on
investigating the practices involved in collaboration activities between small
companies and researchers. The respondents of this study never made any
effort in trying to separate samverkan and samarbete and thus a pragmatic
view would be to not try and separate the two apart. I will use the word col-
laboration as a translation for both samverkan and samarbete to avoid con-
fusion for the reader, but also in order to circumvent forcing my interpreta-
tion of the concepts onto the respondents in this study.
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Chapter V: SMUREF - setting the scene

The next five chapters will cover the empirical material explored in the the-
sis. I have structured each chapter in the same way; I first outline a narrative
from the perspective of the individuals involved in the UIC. Then in the last
part of the chapters, I reorient this description towards the practices using my
theoretical framework. I do this to highlight the differences between a con-
ventional unit of analysis centred on individual human actors and/or organi-
sations compared to a practice centred unit of analysis.

This dissertation focuses on how researchers and small firms perform
work together in order to collaborate. The four case studies of UIC that will
later be outlined sprung out of the SMURF-project over a three-year period.
The group brought companies and researchers together and created condi-
tions for which application/projects were to receive funding. This means that
the UICs were not ‘naturally’ initiated and even though most of them began
from either the researcher or the company initiative they still had to adhere
to a set of criteria influencing the work they wanted to do. Therefore, it
could be argued that the SMURF-project had a direct effect on how these
collaborations played out. Because of this, it is vital to outline how and why
the SMURF-project was launched as well as the day-to-day work that creat-
ed these effects. I focus the descriptions on the discussions and activities that
had an effect on which UIC-projects were funded by the SMURF-project.

This chapter of the thesis will also explain many of the organisations con-
nected to the UICs and/or the SMURF project. This will help contextualise
the thesis, putting the four cases into a larger frame of reference.

The basis of the story that will unfold below of how work was performed
and decisions made within the SMURF-project was the meeting-minutes in
combination with my own notes during the meetings, as well as interviews
with the interaction leaders running the project. The reason for focusing on
such a method is that much of the practices within the project were difficult
to distinguish from daily work at UUI or SLU-Holding and the focus of this
chapter is on the SMURF-project practices, not the organisation around
them. The meetings on the other hand were where all the activities they did
connected to SMURF was summarised and discussed making it a suitable
place for following how the project unravelled over time. Meetings have also
been used by other scholars and argued for as important to understand wider
organisational practices (Jarzabkowski & Seidl 2008).
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1. The project - short summary

SMa foretag i Uppsala Regionen samverkar med Forskare vid universiteten’
or in short, SMURF was a three-year (2011-2014) collaboration-project
between Uppsala University (UU) and the Swedish University of Agricultur-
al Sciences (SLU). The aim of SMURF was enhancing small businesses’
development and long-term competitiveness by improving their relationship
with the universities of Uppsala. The innovation units at each university
managed the project as a joint endeavor. The target groups were companies
within Life science, Material sciences, Sustainable technologies and compa-
nies in the knowledge intensive social science service sectors. The industries
chosen were intended to reflect the know-how and expertise of UU’s and
SLU’s research. The project sought to create a platform that facilitated and
financed collaborations between small companies and researcher from UU or
SLU in small/short sub-projects. This was accomplished by handing out, to
those who matched a set of conditions, ‘innovation vouchers’ which paid
salaries for the researcher or materials within the collaborations.

2. The SMURF organisational network

In order for the reader to follow how the SMURF-project unfolded, it is par-
amount to understand that there are a significant number of organisations
and activities that had a direct or indirect effect on the project and the prac-
tice of interest. Because of this, this section of the thesis starts off with a
brief description of these organisations and how they are connected to each
other and the SMURF-project.

2.1 Uppsala University

Uppsala University was founded in 1477 making it Sweden’s first university
and amon the oldest university in all of Scandinavia. It is a large and subject-
wide university with several scientific disciplines linked to engineering, nat-
ural sciences, medicine and pharmacists and humanities and social science.
The university has a yearly turnover of SEK 6.8 billion and leans heavy to-
wards it research, 70 % of the turnover is connected to research and post-
graduate studies while 30 % is on education. The university is also ranked
top 100 in all major global rankings. In 2017, it had 41,470 registered stu-
dents, equalling 24,623 full-time students and about 2,400 doctoral students.
It has a teaching staff of roughly 1,800 (part- and full-time) out of a total of
almost 7000 employees. The university has a strong presence all over Upp-
sala, spreading out across the inner parts of the city (uu.se).
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2.2 Uppsala University Innovation (UUI)

As already outlined in the introduction, UUI is Uppsala University's desig-
nated body for commercialization of science and promotion of business and
industry collaboration. Part of (or connected) this organisation is also
Anstrom Material Academy (AMA) located on a different geographical loca-
tion it only focuses on assisting in commercialisation in the materi-
al/technological sciences at UU (Over the years after the SMURF-project
ended AMA has become even more integrated with UUI).

2.3 Swedish University of Agricultural Sciences & SLU-holding

SLU is a nation-wide university geographically divided into four locations:
Umead, Skara, Alnarp and Uppsala. It is a rather young university founded in
1977 out of the agricultural, forestry and veterinary university colleges, the
Veterinary School at Skara and the Forestry School at Skinnskatteberg. The
university has a different focus than other Swedish universities in being ex-
clusively concentrated on biological natural resources (in a very broad
sense). Their activities range from genetics and animal health to urban de-
velopment and climate change (SLU.se)

SLU-Holding has employees at all these locations working on different
aspects of commercialisation towards the researchers situated at those sites.
This is the equivalent unit to UUI at SLU. SLU-Holding is in many ways
very similar to UUI in a comparable mission (commercialisation/utilisation
of science/creation of university spin-offs) but the organisation is smaller
and the formal structure and governance differ somewhat. There is for in-
stance, unlike UUI and UU’s holding company, not a division between the
holding company and the rest of the innovation support organisation. Nowa-
days SLU-Holding and UUI have strong ties and work jointly on a range of
projects both formally and informally.

2.4 The Swedish agency for economic and regional growth
(TvV)

TvV is a national government agency tasked with promoting entrepreneur-
ship and regional growth. TvVs mission is to strengthen the competitiveness
of Swedish enterprises. They focus on SMEs or future entrepreneurs directly
and work to improve the general framework for doing business (tillvaxtver-
ket.se). Among other activities, the agency has a government mandate to
manage and distribute funding from the European Regional Development
Fund (ERDF) in such a way as to support projects that promote growth and
job development. TvV organises its activities according to ‘functional analy-
sis regions’: in short it means that TvV has divided Sweden into 72 regions
based on how interdependent geographically close municipalities are regard-
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ing employment opportunities and the workforce. The calls from TvV and
subsequent handling of applications are managed on what geographical loca-
tion it is sent from, e.g. an application from Uppsala would be sent to TvV
East-middle Sweden. This has implications for what type of projects are
accepted, as any application, in some way, must demonstrate how the region
gains economic growth or employment (TvV, Samlad lagesrapport, 2012).

2.5 European Regional Development Fund (ERDF)

The ERDF is part of the cohesion policy implemented by the European
Commission to even out the regional differences in the European Union. The
fund’s actions are designed to reduce economic, environmental and social
problems in urban areas, with a special focus on sustainable urban develop-
ment. It also gives particular attention to specific territorial characteristics,
meaning areas that are naturally disadvantaged from a geographical view-
point (remote, mountainous or sparsely populated areas). Sweden qualifies to
receive funding from ERDF, but as it is considered one of the more wealthy
countries in Europe, funding is somewhat limited. Nonetheless, Sweden
received SEK 15 billion for the ‘programme period’ from 2007 to 2013.
Over the years, ERDF has financed a wide range of projects in Sweden: all
projects were said to have supported the regional or local economy by im-
proving transport and communication networks, generating employment,
helping business start-ups, increasing skills and training, cleaning up the
environment or restoring tourism features (European Commission 2014). It
was the ERDF that provided funding for SMURF through TvV.

2.6 The Academy Industry Meeting day (AIMday)

AlMday is not an organisation per se, but acts more like a tool for UUI in
fostering cooperation between industry and academia. UUI relates to this
event as one of their more central tools in order to implement their mission.
AlMday is a one-day conference where researchers and industry representa-
tives meet and discuss issues that interest them both, although with an em-
phasis on industry-related subjects. The event is focused on a series of small
parallel workshops where specific questions posed by companies are dis-
cussed together with researchers. The questions have been carefully selected
by the organisers (UUI in most cases) in order to match participating re-
searchers’ interests. AIMday was one of the reasons why the SMURF pro-
ject was initiated, but the event also had an impact on the project’s progres-
sion (Baraldi et al., 2016).
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2.7 How are the organisations connected in relation to the
SMURF-project?

TvV was the organisation that was the main funding body for the project
(along with the matched investments from UUI) through the mandate they
were given to manage the monetary means from the ERDF. The ERDF is in
turn closely tied to the European Union and the European Commission. UUI
created the project and along with SLU-Holding formed the SMURF-project
group and the steering committee, drawing staff and resources from their
respective organisations and their respective university departments. AMA is
part of UUI but somewhat separate. UU and SLU, the universities that UUI
and SLU-Holding are part of, are also the second funding bodies through
their staffs in-kind. AIMday used by UUI as a tool to connect researchers
and companies so that they would apply to SMURF and start collaborating.
The SMURF-project group along with the projects steering committee grant-
ed funding for a number of collaboration projects applications between a
researcher and a business utilizing the ERDF funding. See Figure 8 for an
illustration.

European
Commission

Swedish Agency
for Economic and
Regional Growth

/ SMURF
Project

SLU-Holding

AIM-day
Finiancial
: resources i
O Organisation
Interaction Researche‘r - small‘ enterprise
\:’ R collaboration proejcts
tool/project

Figure 8. The organisations/tools that were involved in SMURF and how they are
connected. The dotted line portrays the movement of resources.
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3. Formulation of an application

During the Christmas Holidays of 2010, three employees from UUI were
sitting in an office trying to write an application for a call sent out from TvV.
The deadline was only three weeks away and they were worried that the
money that TvV distributed might be running low and they were pushing for
the application to be finished. The application that was being formulated at
UUI that December was aimed at ERDF through TvV East region. It was an
attempt to find funding for a project idea that had been evolving in the hall-
ways for some time. Uppsala University support had over its, then, 15-year
existence never really directed any major efforts towards SMEs. According
to one of the heads of UUI, there was even a rumour circulating that UUI
was particular bad at engaging or working with small firms which were not a
university spin-off. However, one part of UUI had received funding in early
2010 in order to direct their efforts towards small firms that might benefit
from the university material sciences. The initial idea for the application was
to create a ‘pilot project’ similar to that but instead within the Life Science
sector. However, it had come to the attention of staff at UUI that ERDF was
fast running out of money to support any new applications. This meant that
the application being formulated could be the only chance to get a hold of
any money from ERDF; it might be a one-shot attempt. So without any
lengthy consideration, the three employees decided to change the focus of
the application and aim towards a much wider spread of business sectors. It
was decided that life science, material sciences and the knowledge-intensive
social science service sectors (from here on referred to as ‘HumSam’ as that
is the term used by all the involved actors) should be the focus of the project.
In the end, a forth sector was also added to the short list, something they
named ‘clean tech’ (i.e. sustainable technologies), the reason being that they
wanted to initiate a collaboration with the other university in Uppsala, SLU.
The SMURF-project was at the time of the application the first attempt from
UUI’s side to work together with its corresponding unit at SLU, SLU-
Holding. A cut-out from part of the agreement can be seen in figure 9. One
of the employees who wrote the application later mentioned that including
SLU in the project was a means to increase the amount of potential small
firms as well researchers that could be included in the project.
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1(5)

Samverkansavtal mellan Uppsala universitet (UU)
och Sveriges Lantbruksuniversitet (SLU) avseende
projektet SMURF -sma féretag i Uppsalaregionen
samverkar med forskare vid universiteten

Figure 9. A cut-out from the document specifying the collaboration arrangement
between UU and SLU.

What was also highly emphasised in the application was the focus on engag-
ing small firms and in particular on small firms that previously had no con-
nection with either UU or SLU. The general feeling at UUI was that they
needed to find ways to reach out to a group of companies “out there”, that
there might be a group of small firms that they could target and still fulfil the
obligations towards TvV and ERDF in order to finance such an idea. Ac-
cording to UUI, as highlighted in the final application document, there were
three main reasons why there, at that time, were so few small firms exploit-
ing the available resources from SLU or UU. First and foremost, they lacked
the economic means as well as the time to engage and work with a research-
er. Secondly, small firms have virtually no possibility to fund basic research.
Thirdly, the companies put the universities in the ivory tower high above
their heads, i.e. they had an exaggerated respect of relevant research in re-
gards to their own business. UUI based these notions on previous experienc-
es from work that had been initiated by AMA, the part of UUI that had got-
ten funding for engaging with small firms in early 2010. UUI was however
in no way sure that this actually was the case, as one of the employees of
UUI (and later part of the SMURF-project group) put it:

If a small firm doesn’t have any collaboration with a researcher and/or the
university, they might just not have any such interest.

This was the reason for SMURF to be termed by all the persons involved as
‘a pilot’, as a way to try out something they were hoping might work: a
means to explore if there was an interest from a group of companies that had
never before worked with a university and thus were unlikely to have any
connection within UUI. The emphasis on new connections would later prove
to be difficult, but at this time the employees writing the application saw this
feature as one of SMURF’s key qualities.
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The application was now close to being finished, but a few things re-
mained to be completed. First of all, the goal of the project should to be
agreed on and written down. After a short discussion between the three UUI
employees, this was set as: “enhancing small business development and
long-term survival by improving their relationship with the universities of
Uppsala”. They also had to formulate indicators that corresponded with not
just the goal but also the call from TvV. Otherwise, it was unlikely that they
would get any funding. These ‘indicators’ were selected with the hopes that
they would match what the project team was able to do in regards to the
overall goal. These indicators were also said to reflect the process applied by
the SMURF’s project team in their daily work of engaging researchers and
small firms. It was later strongly underlined that, at the time the application
was written, these indicators were merely an estimate of what the project
team might be able to manage within the three-year timeframe. Listed below
are the finalised indicators in the application:

Number of SMEs met in information pur-

poses: 200
Number of participants in different events

(AIMday, SME meetings etc.):

Companies: 50
Researchers: 200
Number of fruitful meetings between

SMEs and academic researchers: 42

Number of projects/companies conducting

networking activities as a result of partici-

pating in SMURF: 10
Number of patents and scientific articles

with the academic researchers as well as

employees in an SME listed as au-

thors/inventors: 10

As ERDF is meant to stimulate economic growth, any project that applies for
money was expected to demonstrate that it could contribute to such a devel-
opment. Similarly, TvV’s mission is also to stimulate economic growth
through various means, e.g. by supporting different project endeavours.
Therefore, the three employees added ‘20 employment opportunities’ as the
overall indicator for economic growth. Just like the rest of the indicators, this
was also said to very much be an estimate of what might be accomplished
during the project period. Over the three years, all of these indicators came
to be both debated and renegotiated. After spending many days on the appli-
cation, the three employees could finally take a well-deserved Christmas
holiday and send the draft to TvV. A few months later TvV approved the
application and thus the SMURF-project was born (TvV, ID 158493), the
letter of approval can be seen in Figure 10.
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Figure 10. the letter of approval for the application

3.1 Assembling the project team

The first thing that needed to be decided now was which of the personnel at
UUI was to be devoted to working with SMURF. There was first of all a
project manager, or coordinator, for the entire SMURF-project. He had a
long career in the life science industry as a project manager. He had been
one of the first employees at UUI and was now head of operations at UUL.
He was given the main responsibility for the project. The rest of the project
team varied over the years between six and ten people and consisted of a mix
of employees from UUI and SLU-Holding.

As the project was aimed at four different businesses sectors (life science,
material sciences, clean tech and ‘HumSam”) this division was used as a way
of structuring work around the project. For each business area, there were
one or two responsible interaction leaders that had either experience within
the particular sector or a relevant academic degree (or both). Each interac-
tion-leader was assigned to work primarily towards companies and research-
ers within his or her area of expertise and experience.

4. Year 1, work begins

The first meeting took place at one of the conference rooms at UUI in the
beginning of May 2011. SMURF was for all the persons involved something
new; they were treading new ground and much of the early work in the pro-
ject reflects just that.
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* It must be as SME within the EU definition of no more than 250
employees.

* The project team must be able to include the SME in the targeted
businesses sectors (life science, material sciences ‘HumSam’ and
clean tech)

* The researcher that collaborates with an SME cannot have any
ownership in the corresponding company

¢ Uppsala University’s holding company or SLU-Holding are not to
have equity in the SMEs included.

* The project must have ‘academic quality’, i.e. there should be a
something in it for the researcher(s) collaborating with the SME.

* The project is forced to adhere to the ‘de minimis rule’. Under
state aid, a company cannot receive grants above the threshold of
EUR 200,000 over three years.

It was also said that in order for the team to find a work process for how to
manage any projects, they should initiate one or two ‘pilot projects’ as soon
as possible. The team felt that they could be less strict on what type of SMEs
they would use as ‘pilots’: the focus of those early projects was to find a
well-structured process to manage the administrative parts of SMUREF. In the
same meeting, the team decided to try and work towards a model where they
would try and push any possible collaboration project to first apply for a
small ‘pre-study’ funding in order to evaluate the idea. If it all went accord-
ing to plan and the collaborating partners still found it fruitful to continue
working together, they could then apply for the larger ‘full-study’ grant. The
larger grant should also have some in-kind funding within the budget in or-
der to make sure that there was commitment from the SME.

They also decided that, in order to keep track of all that was happening
with regards to the UICs and how the project was developing, some type of
administrative tools would be needed. Among those documents were two
Excel sheet’s that became very important. One was used to keep track of all
UICs coming into SMURF and the other to keep track of the indicators (see
Figure 11)
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SMURF Projekt - Indikator
1 okt - 31 dec 2012 1 okt - 31 dec 2012 (Underlag behdlls av respektive person)

AvA | sw i, | PUmSam

Indikator Lars-Eric |  Andy 1M | (Anna, Ingrid
(Torbjérn) | Andreas) :

Martin

Antal SMF's tréffade informationssyfte 5| 9 20 5|

Antal deltagare i olika aktiviteter

1B
90
0
[ AlMday Foretag 6|
[ Forskare 50)
0 SMF moten Foretag 3| 2| 2 23
0 Forskare 10| 5| 13
[
[
[
[
145

fokus méten Foretag
Forskare

ovriga Foretag 5| 3

Forskare 3|
Summa Foretag 8| 0| 8| 2 2|
322 Forskare 13| 0| 50) 5| 13

Antal fruktbara kontakter mellan SMF's och
akademiska forskare

Antal projekt startade efter AIMday eller likande
moten

Antal projekt/foretag som deltar i networkingarbete
som en foljd av att ha deltagit i projekt

Antal initierade samverkansprojekt med potential att
paverka folkhalsan positivt

Antal initierade samverkansprojekt med potential att
2 leda fram til att miljévénlig teknik introduceras ps 2 2
marknaden

Figure 11. One of the Excel sheet’s used to keep track of which indicators (see list
above) were met or not. Each interaction leader had a column that he or she was to
fill in when an indicator was completed.

The next meetings of SMURF’s project group were held only a few weeks
later at the end of May. In general there were quite a number of meetings in
the early stages of the project. Already at this early stage a few project sug-
gestions were brought to the table that had potential to be used as ‘pilots’.
However, nothing was finalised until later.

Shortly after this meeting, an AIMday with a focus on cancer-related is-
sues was scheduled to take place. This was the first time SMURF could be
used as a way to find funding for any aspiring SME-researcher collabora-
tions. It was therefore of high priority to finalise and decide on any ambigui-
ty the project team might have. It was specified that any application should
be handed in during the event and that the team would try and push for ap-
plications that clearly specified utilisation, feasibility and academic quality.
The expectation was that the event would generate 4-6 pre-study applica-
tions. During AIMday-cancer, the convenors tried to market and push
SMURF-funding to anyone present at any of the day’s sessions. The group
created a pamphlet with all the information they thought was essential as can
be seen in Figure 12. The pamphlet stressed the pre-funding grant, which
was meant to be a way to ‘try out’ an idea that later could be more struc-
tured, if successful, through the full-study grant.
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Figure 12. : Part of the front page of the pamphlet handed out at information meet-
ings and AIM-days. Translated to English it reads “An offer from Uppsala’s univer-
sities to small businesses”

A while later the ‘pilot-projects’ were finally initiated. Altogether, there
were four different collaborations, two originating from SLU and two from
UU. It was important for the team that these collaborations stayed in close
contact with the project group in order for them to get feedback on what
worked and what needed to be improved. In the following weeks and with
the use of those pilots, the project team was able to more clearly sketch out
and develop a work procedure to lean on.

The process that developed, and was later formalised, started with rally-
ing SMEs to the SMURF-project via information activities aimed at getting
them in contact with UUI, SLU Holding or more directly with SLU and UU
researchers. This was done within two, sometimes interlinked steps: (1) in-
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formation activities that ranged from spreading information about SMURF
to relevant actors (via e.g. the homepage or SME meetings arrange by the
municipality) to informing about SMURF during a specific AIMday, and (2)
personal contacts from within the interaction leaders’ large network of con-
nections with companies.

Engaging a researcher to interact with an SME in a specific collaboration
project was accordingly similar, but somewhat different: (a) a researcher and
an SME made a connection on their own, for instance through an AIMday,
so that the researcher already had an interest in a UIC-project; or (b) the
interaction-leader exploited their knowledge of the university organisation
and scientific areas and asked a specific department or an individual re-
searcher if they were interested in the issue expressed by the SME. If the
SME was brought in without any prior relationship with any researcher at
all, there was often a need to re-formulate the initial problem specified by
the SME as to establish sufficient research height and engage a researcher.
This last step often took considerable work from the interaction-leader, much
more than what was expected from the start of the project. There was a clear
need to push the SME in the ‘right’ direction so that a researcher might find
the question posed interesting enough.

All in all, the process of finding collaborations and enrol them within
SMUREF should follow a procedure that meant (1) finding SMEs that partici-
pate in some kind of information meeting, (2) engaging them and (3) formal-
ising the collaboration project.

It was decided that any project that was brought to the project group, re-
gardless whether it was a pre-study or full-study application, should have a
presentation on the project specifics and what they wanted to accomplish. It
was also decided that during the same presentation there ought to be a dis-
cussion on if the UIC-projects might benefit from having a business coach
come in and assist in the work. After a short discussion on the role of the
business coaches, it was said that the project group should try and steer the
projects towards the needs of SMEs. This was to ensure that the companies
felt that they got something from working with a researcher.

Another AIMday, this time with a focus on material sciences, was just
around the corner and once again, the project team saw a chance to find pos-
sible new candidates that could be enrolled into SMURF. The same proce-
dure as the last conference was to be used: market the funding opportunities
within the AIMday’s sessions and in the general area with pamphlets and
posters.

One thing that was discussed during one of the meetings was how they
should reach out to SMEs that did not have any connection to UU or SLU?
This was a bit of a paradox, by definition the personal or organisational net-
works that UUI and SLU-Holding were part of seemed unlikely to yield any
SMEs that had never worked with a researcher. A solution to this was to try
and reach out to organisations that might come in contact with SMEs which
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were not directly tied to any of the universities. The examples discussed
were Uppsala Municipality’s Trade and Industry unit which had gotten wind
of the project and shown some interest in using it. Uppsala Innovation centre
was also mentioned, which is a business incubator in Uppsala and part of the
network of UUL
The following meetings were still very much on how to structure and
manage the application process and how to market SMURF in order to have
SMEs applymg for projects.
Somewhat of an issue for the group was now how to best use the
business coaches and how this service should be offered. Can the
interaction leaders in the project group be a business coach in a
project? Perhaps they could, but it cannot be budgeted as an extra
cost, it has to go into the account code in the budget.

* How much funding should a project receive from the SMURF-
budget excluding the mandatory in-kind funding from the compa-
ny itself? After a short discussion, the amount was set to a maxi-
mum of SEK 50,000 for a pre-study and SEK 250,000 for a full-
study. It should be clear what costs and in-kind contribution the
company had in the project application budget.

During one of these meetings, the group was able to decide on a more struc-
tured and formalised routine on how to work with the collaboration projects:
After the SMURF project team had agreed that a collaboration project ful-
filled the formal requirements and had potential to bear useful results for the
SME, one member of the project team, the researcher and the SME, should
cooperate in order to write a project plan together that incorporated all of
their different agendas. The proposed collaboration project had to be relevant
for the researcher in a way that was both interesting and useful for his or her
research. It had to specify how and in what way the SME would benefit,
namely that a need was met or a problem was solved. Lastly, SLU holding or
UUI had to verify that a project plan for the collaboration was specified in
such a way that it both fit the regional growth goal of SMURF and helped
reach the more specific indicators stipulated for SMURF (see above). After
the SMURF-project group formally approved a collaboration project appli-
cation, UUI and/or SLU Holding should no longer be involved, except for
the occasional follow-ups through e-mails or phone calls concerning how the
collaboration project was progressing. Collaboration between one of the
universities and the company was accordingly formalised in the project,
which received financial aid from SMURF. However, no money should
move out from the university to the SMEs. SMURF was to pay invoices that
came from the involved university departments to cover the salaries of the
academic researchers working in a specific collaboration together with the
SME, as well as other material costs or laboratory rent.
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The group also formalised this ‘ideal process’ of application procedure in
a document that was sent out to companies and researchers applying for
funding. A copy of it can be seen in Figure 13.

Company \ / Project start
UUI/SLU > Application =  Evaluation
Researcher / \

Refused

1 2 3 4 6

1. Ideas for research collabortion
2. First discussion with the SMURF team
3. Applicaiton from her/com pany to the SMURF team

4. Evaluation of application (2-4 weeks)

6. Application approved or refused

Figure 13. The formalised application process

The invoices from the researchers’ own department were decided to be the
main formal mechanism used by the project group to follow up on individual
collaboration projects, but there were often personal calls from the responsi-
ble interaction leader to the SME or researcher. Upon its conclusion, the
SME and the researcher should summarise the collaboration project’s pro-
ceedings and results in a final rapport, also stating if the value for the actors
had been achieved according to the project plan. At this stage, the SMURF
interaction leader in charge of a project inquired if the SME would like to
apply for additional funding for continuing the collaboration with the aca-
demic researcher, either within SMURF (if the first collaboration was a pre-
study) or some other type of funding from regional or national agencies. The
activities conducted after a collaboration project’s completion were termed
‘networking” by SMURF managers, and were viewed as a pivotal compo-
nent of SMUREF. In this context, ‘networking’ was specified from the project
group as either a deepened relationship with the same researcher that had
been collaborating with the SME or the SME applied for additional funding
with a new contact from the universities or for some other financial support
that required a connection to a university.

5. Year 2

During this first meeting of the year, the group decided all project team
members ought to request the companies wanting to apply for funding to
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provide the number of employees as well as yearly turnover to make sure
that all companies given funding matched the set criteria.

The project team also decided to write a template on what an application
should look like. In this way, it would be clear what was expected of the
company and the researcher that got funding from SMURF, as seen in Figure
14. It was however thought that this document should not be too rigid;
SMURF should be seen as an experimental workshop for companies and
researchers wanting to work together

12)

SMURF INNOVATION VOUCHER: FULL STUDY APPLICATION

Company Name: University:
Company org nr: Institution / department:
Contact persons (incl. tfn nr / e-mail): Contact persons (incl. tfn nr / e-mail):

Background Provide a short background description to the project

Project description (max 1 page) Briefly describe the planned activities, including timelines where
possible.

Value for the company Summarise the importance of the project for the company and how the
project can lead to the company’s future economic growth.

Value for the participating researchers Describe why the project is of interest for the participating
academic researchers.

Figure 14. The template of SMURF-applications. This is the full study application,
but the pre-study looks very similar.

One thing that was still a bit of a headache for the group was the lack of
project applications that requested a business coach within the project. Per-
haps it was a marketing issue? If this feature of the project was marketed
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more, then the requests might increase. It was however suggested that fund-
ing allocated to that service might be moved and used to fund additional
project applications.

Much of the work that influenced the project took place outside the meet-
ing rooms where the interaction leaders searched, found and pushed for
companies and researchers to send an application to the project-group and
initiate a UIC. The meetings during the beginning of the second year were
increasingly used for feedback and control for new applications coming into
the project. The focus was to try and get as many applications for the group
to evaluate and as such increase the possibility of handing out more innova-
tion vouchers.

It was around this time that the financial situation was becoming a prob-
lem. The person responsible for the project administration was just about to
finish with the documentation from 2011. It was clear that the project was
lagging behind in spending and the question was what could be used as co-
financing/in-kind funding from UUI and SLU-Holding. No clear answer was
given other than the importance of the entire project team to meticulously
account for everything they could in relation to work related to SMURF.
Otherwise UUI and SLU-Holding would be forced to pay for much more of
the SMURF-project than intended.

Because of this, SMURF was facing a major obstacle. There were not
enough activities and actions from the project group (employees of UUI and
SLU-Holding) to cover the costs of handing out more innovation vouchers.
As many of the approved UIC-projects were in an ambivalent stage with
papers unsigned or only an oral agreement, it was unclear how much more
funding the project could hand out without risking UUI and SLU-Holding
paying for the project. So it was determined that before the project group
could report more time working within the boundaries of SMURF (project
managing in the UICs, marketing and so on), no new applications could be
approved.

The people present at the meeting wondered what SMURF as a project
should accomplish to be seen as successful. The common consensus was that
SMUREF is about the needs of the SMEs. If the companies that get to work
with a researcher say they have benefitted then the project is successful. For
the SMEs, the project should also be the start of a long-term relationship
with one of the universities in general and the involved researcher in particu-
lar. At the same time, some people questioned how this should be measured
to be sure this had been the case. No one had a concrete suggestion of how to
best accomplish this.

In late April, the project manager of SMURF sent an email to the project
group explaining that now, after about a month after the ‘application ban’,
reporting of time from the interaction leaders was finally caching up and
more innovation vouchers for UIC-projects could be handed out.
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During the following meetings, more and more decisions on UIC-project
applications were being made through emails within the project group. There
were fewer meetings planned for the remainder of the year than had been
held during year 1. The ‘ban’ on financing new applications had just recently
been lifted and meetings were mostly focused on the ever growing project
database in the Excel sheet. In the meetings, the project group also made the
conclusion that financially the project would never be able to reach the esti-
mated budget. There were not enough activities from the interaction leaders
and they saw no reason for that to change. Because of this, the project man-
ager sent in a request to TvV to cut SMURFs budget significantly. This did
not have a noticeable effect on the previously funded UIC or the ones who
later got funding. Instead, the lower budget meant that the project group was
less pressured to hand out more innovation vouchers as fewer UICs could be
given funding.

In total, 16 UIC-projects had been funded and either started working or
finished with their activities during 2012.

6. Year 3

The reason for providing the reader with a story of SMURF was to highlight
those aspects that had a direct impact on the UICs the project funded. In the
third and final year of the project, meetings between the project group be-
came sporadic and much less frequent as work focused on bringing new
UICs into the herd. The process, activities and routines that had developed
over the two years that had gone by were established and did not change
significantly during year 3. More UICs applied and got funding through
SMURF, making the final number of UICs 27. The third and final year of
the project was mostly about new applications coming in to the projects.
Most of the decisions were made in emails between the interaction leaders in
the project group. After the budget had been cut, the work was more straight-
forward and the process more streamlined. A lot of focus was directed at
finalising the project, making sure all UIC-project reports were handed in
and everything was accounted for in the books

7. Summary and conclusions of the SMURF-project

The work the project group did during the project lifetime defined the UICs
that they funded. They created a framework and a process of finding and
selecting projects that fit that framework.

Much work during the beginning of the project and during the first year
was focused on answering the many questions surrounding the project as
well as establishing routines for handling a variety of processes:
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3. The layout of project applications and what information applica-
tions from a company and researcher should have

4. Criteria for which type of companies should be included in the
project to get funding

5. How to deal with the co-financing from SME:s.

Two processes that emerged during the first year were the process of finding
and handling project applications. The first one was how the interaction
leaders found UIC-projects. There were two primary sources that the interac-
tion leaders used when finding and/or pushing for a company to apply for
funding with a researcher: through marketing SMURF at events that compa-
nies in the target group might take part in (e.g. AIMdays or municipality
company information meetings). Even more important were the personal
networks that each interaction leader brought to the table as well as the net-
works offered by the members in the steering committee. This was followed
by the interaction leaders formulating an application together with the com-
pany and the researcher. The application had to adhere to all the parties’
requirements as the application was in effect the joint project plan for the
UIC.

The second process can be summarised into 3 logical steps: 1) the project
team made a joint assessment if an application was to be rejected or ap-
proved; 2) an agreement was signed together with the company and the re-
searcher; and 3) after the UIC-project had ended, an invoice was sent to UUI
from the researchers’ department specifying what costs the department had
in relation to materials or salary. Most UIC-projects had a timespan between
3-6 months. In this way, no financial means were transferred from the uni-
versity to any company: this was managed by providing the companies with
an innovation voucher used to pay the researcher working with them (as well
as material costs).

There were many instances where these frameworks were under renegoti-
ation and sometimes a decision was overturned because of what happened
with the UIC and the difficulties the interaction leaders faced finding possi-
ble candidates. For one thing, it was decided that the project group should try
to find any projects regardless whether they had connections with UU or
SLU in the beginning in order to try out the application process. But in gen-
eral, the basic criteria listed above were kept intact and formed the basis for
the application evaluations and continued work.

When work was approaching an end for the UIC-project, invoices from
the researchers’ own department were decided to be the main formal mecha-
nism used by the SMUREF project group to follow up on single collaboration
projects. Upon its conclusion, the SME and the researcher summarised the
collaboration project and the results in a final report, also stating if the value
for the actors had been achieved according to the project plan. This docu-
ment was sent to the project group and archived. At this stage, the SMURF
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interaction-leader in charge of a project inquired if the SME would apply for
additional funding for continuing the collaboration with the academic re-
searcher, either within SMURF or some other type of funding from regional
or national agencies.

In some instances, the interaction leaders had to work hard in order to ini-
tiate a UIC. They could not just hand out funding to anyone applying. They
had to balance the needs of the researcher with the needs of the SME accord-
ing to the structure and criteria they had decided on. This proved difficult in
some instances and especially with those SMEs that had never previously
worked together with a researcher. It was less common that a company
found a researcher and from there approached anyone in the SMURF-group,
the applications coming out of AIMday were an obvious exception. Most of
the time, the interaction leaders acted like matchmakers, finding companies
and then matching them with researchers at one of the universities. The
group did put some efforts into marketing SMURF towards a variety of
channels, but in the end it was the interaction leaders’ own networks along
with AIMdays that facilitated a flow of UICs towards SMURF.

During the second year of the project, SMURF really seemed to take off
with plenty of applications and approved projects. However, the project also
faced a number of hurdles with no projects requesting a business coach and
much less anticipated project management from the interaction leaders in the
specific UIC-projects. Since much of the criteria and processes were known
by everyone in the project, more and more of the evaluation process was
moved from the meeting into emails. An application attached in an email
was sent out to the entire group and if everyone agreed that it fit the estab-
lished goals and criteria of SMUREF, the application was approved. It was a
general reliance on each interaction leader’s ability to rally companies to the
project; if that person felt sure a project could fit in SMURF and an official
application was produced, it most of the time got approved by the group

In the end, only two projects used a business coach. This limited use of
business coaches can be interpreted in two different ways: (1) the companies
and the researchers felt that they had had enough experience working with
companies/university researchers that they did not need the extra help; or (2)
the practice that was part of the project was so close to their counterpart that
there was no need for a facilitator of those practices. Both of these points to
the difficulty the project-group had in finding companies that were far from
the universities and would have benefited from having a business coach
when collaborating with a researcher. One of them (Metahyd) already had a
business coach, provided by another innovation office, with the same role
that the SMURF-group pushed for. Nevertheless, the project group decided
to continue paying that business coach.

The results generated from each of the 27 UICs that the SMURF-project
gave funding to can be seen in Table 2 and in Appendix 1. After completion,
a project report was sent in specifying what had been done, how the work
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had progressed and what to do in the future. The document also described
what type of value each company and researcher believed he or she had got-
ten out from the collaboration. The table also shows which SMURF-defined
business sector each company was included in and how much funding the
SMURF-project contributed to each project. It is interesting to note that a
majority described getting ‘new knowledge’ from the collaboration as its
major value and only a few claim to have developed something tangible and
new.
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Funding SMURF Improved
from defined New New product/ product/
SMURF industry | knowledge | service/method service
sector /method
Mercodia 320;000 Life sci-
1 | (two pro- ence X
: 57,000
jects)
(part of a Life sci-
2 | Cebix mercodia ence X
project)
Skogs- 50,000 Life sci-
3 ence X
backens ost
Glucox 50,000 Life sci-
4 Biotech + ence X .
(two pro- 263,000
jects)
5 | Synartro 250,000 Life sci- X .
ence
6 | EcoEtanol 250,000 Life sci- X .
ence
7 | VasaTech 250,000 Life sci- X .
ence
Bjorks 50,000 Material
8 . X X
Rostfria
9 | Damasteel 50,000 Material .
; 50,000 Material
10 Sverige .
Grepen
Metahyd 50,:_)00 (;rlealzl
11 | (two pro- ec X X
: 200,000
jects)
Lembke 250,000 Material
12 . X X
Mekaniska
Parans 250,000 Material
13 | Solar X
Lightning
Svenska 35,000 Material
Aerogel +
14 (two pro- 210,000 X
jects)
15 | Kontigo 250,000 HumSam X
16 | Fjillbete 250,000 | HumSam N
Vallonbruk 27£00 HumSam
17 |1 Uppland 1550 oo . .
(Two
projects)
18 | APRtech 170,000 Clean X
Tech
19 | Tolpargoni | 250,000 | HumSam X N
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Destination 244,000 HumSam

20 Tamnaren X

Destination | 250,000 HumSam

21 Alvkarleby

Upplands 245,000 HumSam

22 | Friskvardsh X X
us

Business- 50,000 HumSam
23 nat\{erket X
Turism
Forum
Lo- 220,000 HumSam

24 | Kalkapital X

Imagina- 215,000 HumSam
25 | tion Studi- X X
0s

Wwildlife 50,000 HumSam

26 Sweden X

27 GisGrup- 250,000 HumSam X X
pen

Table 2. Funded UICs. Companies that are part of the embedded case studies are in
bold.

One of the main goals of SMUREF (the main goal as some of the interaction
leaders would say) was to create long-term relationships between the includ-
ed companies with the universities, since these companies basically have no
capability to fund basic research. Many of the companies agreed to that
statement and, for a majority of them, the possibility to create new contact
within the university was the main reason to initiate a UIC-project.

The overall goal that SMURF had, to create 20 employment opportunities
over the project period, was from the interaction leaders’ point of view large-
ly unobtainable. However, the interaction leader did not think that the chosen
indicator applied to the work they did and did not think it was a goal they
would obtain or could influence. First of all, it will always be the other ac-
tors, the SMEs, who have the direct power to act in such a way that this goal
or specific indicators are met. It will be hard for a small project like SMURF
to impact employment levels. It is also not certain that such a blunt tool used
to measure economic growth will demonstrate the very thing it seeks to
measure. Many companies claimed through the interviews that they had
gotten great value from the collaboration and that the business had grown
because of it, but it did not generate any employment.
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8. The practices within SMURF and its effect on the
collaborations

There were a number of activities that were performed during the SMURF-
project that had a direct impact on the four case studies and the practice ana-
lysed within them. In fact they would likely never have come about without
the project. As this thesis takes a practice approach it is therefore essential to
highlight the connections between SMURF’s practice and the practices in
the specific collaborations. To put it differently, what the interaction leaders
did, what happened within the SMURF-project, formed the pre-condition for
how the practices within the funded UICs developed.

The practices that constituted the project were first and foremost what |
will call an ‘administrative practice’. This practice was formed around the
administrative and managing parts in the project. This practice was divided
over a few individuals, but was predominantly carried out by the project
manager. Secondly, I call the other practice involved in SMURF a ‘broker-
ing practice’ of which all of the participating interaction leaders along with
the project manager were carriers. In this way, the admin defined the inner
workings of the project: managing people, coordinating resources, creating a
structure, defining how work should be done, etc. The brokering practice
was about what happened in relation to the UICs: finding companies and
researchers, reaching out to networks of people, writing project applications
together with the companies and researchers, etc. These two practices were
then intertwined and connected as both of them affected the other throughout
the project. They should not be seen as clearly separated because, like all
practices in the same site, they are interdependent on one another (Schatzki
2009).

I identify two separate practices being part of the SMURF project because
not all the activities within SMURF could be group under a single ‘adminis-
trative practice’. I put those activities together under a different practice, a
‘brokering practice’. Practices are said to be common observable entities and
as some activities could not be fitted into elements of one, then logically
they must be part of another.

The administrative practice contained a material arrangement containing
some project management tools: e.g. an Excel chart with all the project ap-
plications, Power Points and an electronic folder with all the project docu-
ments. There is competence from both the material arrangements in the
knowledge that has been inscribed in the tools, but also in the individuals at
the centre of this practice. The individual carries knowledge and experiences
on how to act in the appropriate way as a project manager, being structured,
entrusting and communicative. There is also meaning in the successful man-
aging of the project activities, in engaging people in acting in a way that will
bring the project to completion and success.
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The administrative practice is defined in part through the work that is
done in the formulation of the application. The practice defined how activi-
ties should be managed inside the project and be performed towards SMEs
without any connection to UU and SLU. The administrative practice also
created selection criteria that then in turn connected to how the brokering
practice was carried out. The second process that the administrative practice
defined and in large part contained was the assessment of applications: if
they should be rejected or approved. In such a way the administrative prac-
tice connected with the brokering practice and both practices mutually
shaped what happened in SMURF.

Moving into the specific of what I call this brokering practice, it is de-
fined as separate but connected to the administrative practice. The three
practice elements that define it are a material that is mainly centred on the
individuals. This practice does make use of material infrastructure like
emails or the phone, but the body is the carrier of a special kind of compe-
tence and meaning within this practice. These individuals (the interaction
leaders) possess double competence having combined experience in academ-
ic research and experience from managerial positions in business (Jonsson et
al. 2015). They have been part of these practices and have lingering
knowledge of them allowing this brokering practice to connect to a diverse
set of other practice elements and practices within research and business.
The practice element of meaning is directed to the successful mediation and
connection of other practices. In fact, it is possible to define the interaction
leaders as not only having a brokering practice; they are in fact broker indi-
viduals as defined by Burgess and Currie (2013):

Individuals belonging to overlapping groups who allow knowledge sharing
between communities and actors who use their in-between vantage position
to support innovation through connecting, recombining and transferring to
new contexts otherwise disconnected pools of ideas

A large part of this brokering practice in SMURF is about the movement and
bridging of practice elements between other type of practices, i.e. in this
setting business and research. The brokering practice is largely able to carry
out work through the individuals that carry it; they have social networks that
allow the brokering practice to make connections with practices within the
university or the SMEs. This was followed with how this practice influenced
the UICs: the interaction leaders’ brokering practice stretched to their in-
volvement in the formulation of the application together with the company
and the researcher. The application had to adhere to all the parties’ require-
ments and the application was in effect the joint project plan for the UIC. In
this way the brokering practice ‘brokered’ the UIC.

The activity of writing together the application was in turn connected to
activities that involved marketing, which is also part of the brokering prac-
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tice. Marketing was performed when finding and/or pushing for a company
to apply for funding with a researcher (and vice versa), i.e. SMURF was
advertised at events that companies in the target group might take part in,
such as AIMdays or the municipality’s company information meetings. The-
se activities allowed for the brokering practice to connect to both business
and research practices through the individuals that carried them.

In many instances the brokering and the administrative practice collabo-
rated together in moving the project forward (see figure 15). These two prac-
tices were present in the same place and were able to connect in a variety of
ways. Specifically one can see how the activities of the two practices inter-
twined in some parts of the empirical outline above.

Administrative Practice Brokering Practice

Combined competence in
academic research and
managerial poisitions in

Competence in being
structured, entrusting
and communivative

business
A connection between the two
practices continuously enacted
-
Materials like Meaning in the Materials lik Meaning in th
. eaning in the
Excel chart, power successful managing hat}?rla s lb ed s ccess?l
. . . U ul
point, documents, of project activities i eA uman body, .
infrastructure and project documents, mediation and
applications etc. connection of

space, the human

body other practices

Figure 15. The connection between the two practices involved in the SMURF-
project.

The process connecting the practices involved in SMURF can be summa-
rised as followed: after the SMURF administrative practice had decided
through the individuals in the project that a proposed UIC application ful-
filled the formal requirements (the criteria’s listed above) and had potential
to bear useful results for the SME, one member of the project team, the re-
searcher and the SME, wrote the project plan that should allow for the possi-
bility for a business, researcher and brokering practice to reach their inherent
standard of excellency (Keat, 2000). By that I mean that the individuals (the
interaction leaders) involved in the practices had the potential to perform the
above-mentioned practices to its full (normative) potential. Practices always
strive towards an inherent standard of excellence as outlined by Keat (2000).
Every practice involves a set of standards that serves to identify what counts
as a good or bad way to perform it, suggesting that there is always some way
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of doing something to its outmost perfection, a normative ‘best way’. The
proposed collaboration project had to be relevant for a research practice, and
had to specify how the business practice would benefit, namely that a need
was met or a problem was solved.

Lastly, SLU holding or UUI verified that the project plan for the collabo-
ration was specified in such a way that it both fit the regional growth goal of
SMURF and helped reach the more specific indicators stipulated for
SMUREF (see above), i.e. allowing both the project management practice and
the brokering practice to reach their goals. The brokering practice was able
to link the practice element of meaning between the business and researcher
thus allowing a connection between them. The next section will deal with
four cases of UICs funded by SMURF in a much more detailed manner,
revealing how this connection between business and research practice can
come about. In this scenario, even before the UICs have begun, all the prac-
tices performed by interaction leaders within SMURF have the potential to
reach their standard of excellency. Figure 16 illustrates this process.

Business
Practice
Administrative Practice ~ Brokering Practlce A

1 —_ \\
A A -
\ Research Some of the
Practice elements are
connected -> A
UIC is initiated

Figure 16. The connections between practice in SMURF and the selection process of
UIC

The point of this outline of the administrative and brokering practices that
were performed by the interaction leaders in the SMURF-project is to unfold
the connections with the practices that will be outlined in the UIC-cases.
These connections are listed below:

* [t was emphasised in the application that the company and the re-
searcher wanting to collaborate should not have done any work
together before. It had to be a mew collaboration. The project
sought to create new long-term relationships between SMEs and
SLU or UU, not encourage already existing ones. This meant that
all the practices that collaborated in the UICs had to create new
connections.

¢ The UICs had to have ‘academic quality’ but also ‘business rele-
vance’ i.e. there should be something in it for the SMEs and the
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researcher(s). The four UICs that are described below had to be
structured in such a way to receive any funding, and this made the
work they did both explorative (in the sense that it had to be re-
search oriented in some way) and not a ‘one sided consultancy de-
livery’. Both parties had to demonstrate a clear possible value gain
from the expected results in the application/project plan.

* No money was to be moved from the university into the SMEs.
SMURF was to pay invoices that came from the involved univer-
sity departments to cover the salaries of the academic researchers
working in a specific collaboration together with the SME, as well
as other material costs or laboratory rent. In this way. the practices
connected to the businesses had to manage a situation of shared
resources

* It was decided that each individual collaboration project could be
financed either as a smaller pre-study, receiving a maximum of
SEK 50,000 or as a larger full-study, receiving a maximum of
SEK 250,000. That meant that the SMURF-money could not sus-
tain the involved practice for long. SEK 250,000 including over-
head for a salary for a senior researcher does not get you past a
few months of work (depending on the type of project).

The companies had to be small, no larger than 250 employees. The largest
company granted funding only had 60 employees. It is well known that small
companies are different than larger ones when it comes to innovation and
external interactions, and this in many ways had implications for how work
was done in these collaborations compared to how collaboration between
universities and companies in general are portrayed in the literature.
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Chapter VI: UIC 1, The Material in the driving
seat

This was one of the biggest collaborations within SMURF having a sizable
amount of funding as well as commitment from both parties. The collabora-
tion followed the work process that the SMURF project group had devel-
oped: first the two partners applied for a ‘pre-study’ grant in order to evalu-
ate their idea, which then led to the partners applying for a larger ‘full pro-
ject’ grant.

1. The company

Svenska Aerogel AB is a small business with 11 employees, defining them-
selves as a R&D company. Christer Sjostrom, a professor emeritus from the
Royal Institute of Technology, created the company early in 2000 but mostly
as a means to get funding for his own research. This changed around 2010
when Christer after a long carrier in academia decided to retire and instead
give his entrepreneurial idea a chance. He is now the main shareholder and
chairman as well as Head of R&D in the company. Svenska Aerogel AB’s
business is based on production of an aero®-like material called Quartzene,
which unlike most of the conventional production steps of aerogel has ex-
cluded the costly and energy demanding ‘super critical’ phase. The tech-
nique they use is instead based on a method where silica is added to water to
form a gel/slushy. The gel is then washed and dried through air blowing and
the final product is a white powder that contains grains of varying size with
very similar characteristics as aerogel. As the ‘super critical’ phase has been

® Aerogel is a synthetic porous ultra-light material derived from a gel, in which the liquid
component of the gel has been replaced with a gas. The result is a solid material with ex-
tremely low density and low thermal conductivity. Aerogels can be made from a variety of
chemical compounds. Aerogel was first created by Samuel Stephens Kistler in 1931, as a
result of a bet with Charles Learned over who could replace the liquid in "jellies" with gas
without causing shrinkage. The liquid is extracted through a supercritical drying phase and
produces Aerogel. This allows the liquid to be slowly dried off without causing the solid
matrix in the gel to collapse from capillary action, as would happen with conventional evapo-
ration. The first aerogels were produced from silica gels. Aerogel is not a designated material
with a set chemical formula, but the term “aerogel” is used to group all material with a certain
geometric structure. (Wikipedia 2016)
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removed the gel must be kept as chemically stable as possible through all the
stages or there is a risk of losing the materials aerogel-like qualities. Depend-
ing on the modifications of these stages the process yields different proper-
ties of the material, i.e. variation of pore sizes of the grains. Some stages in
this process are patented, but not all, and the exact recipe is a closely guard-
ed secret in the company. The company's business plan is based on the prop-
erties of Quartzene and the ability to adapt and customise acrogel for differ-
ent applications constitutes the company core capabilities.

2. The researcher

Professor Klaus Leifer earned his doctorate in physics at the Swiss Federal
Institute of Technology in Lausanne (EPFL). In his thesis, he focussed on
materials analysis and in particular electron microscopy (EM) techniques.
After finishing his thesis he worked as a researcher at EPFL concentrating
on metallic multilayers, semiconductor nanostructures and beam induced
deposition techniques. In Uppsala University he has become the research
head of a small sub-group with about 12 people in the division of Applied
Materials Science at the Angstrém Laboratory. The group focuses on quanti-
tative EM analysis of materials that take their functionality from nano-
objects down to single atoms, the fabrication of nanomaterials and nano-
devices. The establishment of structure-property relations is one of the main
topics of their EM activity. They also develop new techniques with EM cur-
rently working with 3D electron tomography, electron magnetic circular
dichroism (EMCD), fluctuation EM (FEM), strain analysis and quantitative
EDS analysis’.

3. The projects

Christer Sjostrom and Klaus Leifer first met at AIMday Materials in 2011.
Christer sent a question to the conference organisers concerning characteris-
ing of Quartzene and Klaus was asked by one of the staff from AMA if he
would be interested in taking part in the session. Klaus attended the session,
gave a suggestion to Christer on how one might go about characterising
Quartzene and the two began discussing how to practically do what Klaus
had suggested. Together, they got in touch with AMA and it was suggested
that they should send in an application to SMURF for a pre-study on their
idea. Quartzene might theoretically have properties similar to other aerogels,

"It is not of importance what each of these techniques actually entitles. I only bring them up
to highlight how important the EMs are for the research group and how most of the things
they do is in relation to these devices.
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but it was essentially a new material that, on a molecular level, was largely
unknown even more so in relation to how conductivity changes when it is
manipulated (e.g. when the material is compressed).

This collaboration was one of the largest within the SMURF-project
providing SEK 35,000 SEK for the pre-study and then SEK 210,000 for the
full study. The company and the researcher also put in their own resources
making the total budget amount to SEK 395,000 SEK for the pre-study and
SEK 410,000 SEK for the full study, respectively. The overall objective of
both the projects was the understanding of the effects compression has on
the thermal conductivity of Quartzene.

3.1. Pre-study

Funding for the pre-study was approved on 7 February 2012. The pre-study
was used to evaluate the feasibility of an idea the company and the research-
er had on how to characterise the material of interest. The collaboration ac-
tivities consisted of using an SEM® at Angstrom Laboratory to study the
surface of Quartzene. The focus of the pre-study was to look for differences
in pore structure between eight different samples of Quartzene. The work
was done during 2012 shortly after the study was given funding. Although
these initial and explorative investigations met with some difficulties (e.g.
the test/sample preparation and the charging of the samples proved very
demanding) the pre-study was considered successful as it achieved the over-
arching objective, i.e. to reveal the possibilities of the analyses utilised.

The work that was performed in this study exploited two EM techniques
at the lab in Applied Materials Science at UU. There were no activities re-
quired from Svenska Aerogel in this first study as they supplied the
Quartzene produced in their facility as described in the presentation of the
company above. Work within the project was done in 3 stages: 1) Analysis
on eight samples and optimisation of analysis conditions. 2) Analysis of
these eight samples under optimised SEM imaging conditions. 3) Analysis of
five more samples. The pore-size and grain size distributions were said to be
important parameters for understanding the Quartzene materials. Quantita-
tive pore-filling methods are highly relevant to understand the functional
properties of Quartzene and the microstructural analysis using EM tech-
niques such as SEM and TEM?’ (Transmission EM).

The practice of performing an SEM or TEM is quite straightforward but
involves a lot of fine-tuning to get the best possible result. The first thing
that needs to be done is to prepare and load the sample: The sample with the

8 A type of electron microscope that produces images of a sample by scanning it with a fo-
cused beam of electrons.

9 An EM technique in which a beam of electrons is transmitted through an ultra-thin speci-
men, interacting with the specimen as it passes through.
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material in question is placed on the sample stub; the SEM chamber is then
ventilated, allowing the chamber to reach nominal pressure. Then the sample
is put into the sample chamber. The sample compartment is closed and
pumps turned on allowing the system to reach vacuum. Air within the cham-
ber could interfere with the electrons possibly giving a blurred image output.
The sample is now loaded and ready to be analysed. By using ‘auto focus’ in
the SEM software the technician acquires a focused image of the sample to
use as a starting point. It is then a matter of manually adjusting the exterior
knobs and using commands that correspond to different functions of the
SEM-software (magnification, focus knobs, fine focus knobs and stigmation,
seen in figure 17) in order to get the clearest focus as possible on the area of
interest of the sample. Depending on the sample and aim of using the SEM
this may take several hours of meticulous work adjusting the focus between
different magnification levels until a good enough picture can be captured.
Generally, the more skilled and/or experienced the person operating the ma-
chine the faster this is achieved. What is termed ‘a good enough image’ is to
some extent a judgement from the technician, although there is a technical
limit on quality depending on the specification of the EM.

When a good enough image has been produced (well enough focused and
aligned), it is possible to take a measurement of the sample-area in real-time.
This was particularly useful in the aero-like material in this study as the pore
size was the main focus of the work. However, since time with an SEM is
often limited, as it is a shared machine that needs to be booked, it is more
common to use software on the image for further examinations of the mate-
rial. This was the case in this project and the program used was called Imag.
The program allows for further improving the representation: calibrate the
image according to scale, make some changes on the image for better con-
trast as well as reducing the existing noise on the image. The technician can
then manually measure every particle or automatically measure hundreds of
particles and get a histogram of particle size diameter/frequency for the re-
gion of interest.
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ZEISS Microscopy

Figure 17. Showing the knobs and keyboard that control the EM and a very blurred
picture of the sample-area

Early in the project there were difficulties of getting any images of the mate-
rial with the SEM analysis, as the silica molecules become charged when
bombarded with electrons. The UU laboratory technicians managed to opti-
mise the acquisition times, electron beam current and acceleration voltage
and found the best conditions for imaging. In the second step, the lab carried
out a refined analysis under these optimised imaging conditions.

The full analysis report was delivered to Svenska Aerogel AB, read by
Christer and then discussed together with Klaus on how to proceed. After the
first analysis, Svenska Aerogel sent more samples and the pore sizes were
analysed at the Angstrom Lab again under the same optimised SEM imaging
conditions. An analysis report was once again delivered to Svenska Aerogel.
Svenska Aerogel was after this first study very interested in further analyses
and continued collaboration with Klaus and his group. From Svenska Aero-
gel’s position, the information they could deduct from this rather small study
was mostly known beforehand.

It did not give me anything essentially new that I didn’t know before, it initi-
ated the collaboration and caught the eye of and interest of Klaus, et al. As an
old academic you know what a researcher wants is something challenging
that can give interesting results - Christer Sjostrom

The study was ultimately a way to reel Klaus and his group into a deeper

collaboration with more commitment and more (perhaps) funding. Fittingly,
just after the pre-study completion, the division of Applied Materials Science
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at Angstrom Laboratory was about to install a new SEM of very high quality
and different technical specifications and it was theorised that it too could be
used to further analyse Quartzene samples. Klaus suggested that using a
FIB" on the samples could also be a way of acquiring novel information
about the Quartzene material. Additionally, Christer and Klaus wanted to
explore the possibility of using FIB in order to reach the inner structure of
the material.

3.2. Full project

The full project was approved on 20 December 2012 after the SMURF pro-
ject group reviewed the pre-study report and the full study application. The
larger project was essentially a continuation of the analysis strategy from the
high-resolution SEM work from the pre-study. The practices performed were
also essentially the same. The difference was that a new SEM was used in
this project that enabled a significantly higher imaging quality on the
Quartzene samples. The new SEM provided extended features for imaging
of isolating samples as well as a FIB depth analysis and TEM-3D tomogra-
phy. The strategy for the analyses was divided into three milestones: 1) SEM
to obtain a true high-resolution image of the surface of the Quartzene, 2) FIB
to cut the sample and obtain depth information at high resolution, and 3)
TEM 3D tomography applied to the Quartzene material to enable imaging of
the material. The project was carried out during a nine-month period in
2013. The project time plan was divided into three milestones in which the
partners were to meet after each milestone completion or every two months:
1) SEM: analysis of pores of up to 20 samples, 2) FIB: analysis of eight
samples, developing depth imaging and taking first steps for 3D FIB imag-
ing, and 3) TEM: 3D tomography on two samples. The Angstrom Lab car-
ried out most of the actual work within the project, but Christer along with
another person from the company took part in at least two experiments.
Work essentially meant samples being sent to the Angstrom Lab from Sven-
ska Aerogel’s production facility and experiments and analyses were done
and information on the results were sent back to the company, similar to
within the pre-study. But, in this study, Christer was present on two occa-
sions.

The end result of the project was described by both partners as very bene-
ficial. More precisely, the research value was specified in the final report as

Demonstration of a completed toolset for characterisation of porous silica
media in the spatial domain is of significant interest to the academic commu-
nity. Once the correlation between thermal conductivity and the porous struc-

10 FIB resembles an SEM. However, while the SEM uses a focused beam of electrons to
image the sample in the chamber, an FIB setup uses a focused beam of ions instead.
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ture of these powders can be quantitatively demonstrated, it will be published
in a peer-reviewed journal.”

The company highlighted similar values in the same report:

Contribute to the deeper understanding of how the composition of the na-
noporosity of the material facilitates the set of important properties of the
products, regardless whether this applies to thermal insulation, molecular fil-
tration, or other main industrial application areas. The Quartzene materials
are always used as ingredients in other material matrixes, and further analyti-
cal studies of the above mentioned character of samples from such end-use
products can also be foreseen.

Klaus is used to working with companies and is often asked to do different
types of material characterisation or called upon as an expert and adviser. He
does this not primarily as a way to forward his own research; instead he
mentions two reasons: (1) as a duty or service that every researcher should
be involved in as a contribution to the surrounding society and (2) to be
aware of “what’s out there” in order to keep both his own research relevant
and educate students and PhDs in the needs of the companies. This type of
smaller cooperation is often a bit problematic: they take time, often have
little scientific aim and there is not really a great deal of money coming into
the department. He instead thinks that the best types of collaborations are
those where the company is either willing to invest time and money or ap-
plying for funding together. The companies are then more committed to do
something substantial.

The projects with Svenska Aerogel were different for Klaus for two rea-
sons than other types of projects that he had worked with over the years;
Svenska Aerogel is a small company, while most of the work he has done
has been with larger companies where it might be difficult to communicate
or bureaucratic. The smaller Svenska Aeorgel instead gave direct access to
key persons and information could flow more freely between Klaus and the
company. He felt that they could establish a more informal relationship and
this made work much easier with Svenska Aeorgel. Along with others in-
volved, it was a “great chemistry” and “open climate” where information
could flow freely between the parties. Klaus and Christer developed an in-
formal way of talking with one another, emails and phone calls were made
directly between them and with little regard to formal etiquette''. The second
reason that made this collaboration special for Klaus was due to Christer’s
long career as a professor and in depth knowledge about research and in-
sights into the academic world; he understands what is required to work with
a university very well.

"1 all other cases, I have gotten excess to emails that were sent between the actors in the
project(s). In this case, I therefore cannot give an example of the communication practices
that were involved in the work other than the description above.
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As Christer was knowledgeable about the wants and needs of a university
researcher, he could balance the tension between doing interesting research,
i.e. providing value for Klaus, and also delivering value to him and the com-
pany (specified as one of the demands in the overall SMURF-project). Chris-
ter accepted a more explorative approach for analysing the samples and thus
gave the opportunity for Klaus to find room for interesting research ques-
tions within the collaboration, as Christer puts it:

It is a matter of always finding a win-win situation — Christer Sjostrom

In this collaboration much of the work seem to have been driven by the curi-
osity of Christer and Klaus in that one was seeking to further the understand-
ing of the Quartzene material and the other in develop new methodologies
for EM with this essentially new material. For Christer this collaboration
was about his aim to develop new composites that incorporate Quartzene,
and understanding their material would increase the success in accomplish-
ing this. It was a matter of being able to help any customer that would use
any of their future products and a deep understanding of their material is
essential for him. Klaus could contribute with knowledge on how material
characteristics on the micro scale, something the company didn’t know much
about.

Still Klaus highlights some issues that he faced when working with Sven-
ska Aerogel: as a way to protect company secrets about Quartzene he was
not given all the exact properties of the material, only the information that he
needed to perform the particular analyses specified in the project plan. This
was not a problem in doing what needed to be delivered, but it did prevent
him from elaborating on what other experiments or analyses he could do
with the samples. Thus, this did not give him the opportunity to utilize his
full potential as a researcher.

None of the parties could immediately after the full-project had ended
point to any clear, concrete, outcome from the projects. There were no joint
publications and no new people employed at Svenska Aerogel connected to
the work with Klaus. Christer was, however, very positive overall about
what had transpired in both the projects as such and the continued collabora-
tion between him and Klaus. There were few tangible results that came out
of the project. Instead, it was the deepened understanding of Svenska Aero-
gel’s product that Christer viewed as very beneficial. But beyond that, Chris-
ter emphasised the relationship he and Klaus had established over the years.
He hoped that they could continue to work together for a long time. He felt
that Klaus possessed expertise that they lacked and, together with the state of
the art equipment at the Angstrédm Lab, Klaus and the rest of the group pro-
vided invaluable expertise and support.
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The most important, if I have to choose even though this is one thing that ap-
parently goes together, it is undoubtedly the relationship in the collaboration,
but that we also got those concrete results — Christer Sjostrom

Still, in the end, the full-study part of the project managed only to reach the
first milestone, even if work was also started on milestone two. According to
Klaus the laboratory work was very time-consuming, which then explains
why they did not manage to reach all of the milestones.

In the beginning of 2014, Klaus and Christer got more funding, not much,
but enough to keep on going with their shared work on questions that re-
mained after the last SMURF funded project ended. Shortly after this fund-
ing ran out, as a way for Klaus to keep working with Svenska Aerogel, the
company was asked and later involved with a university course where third-
year chemical engineers worked on analysing Quartzene samples for Sven-
ska Aerogel over three months. The amount of work was small, but still
Christer felt that they got some interesting results in furthering the under-
standing of the material. Around that time, there was talk of hiring a joint
PhD student who could continue working on analysing Quartzene. Klaus
thought that the material was very interesting, purely on a research level and
warrants a more thorough exploration. Christer saw it as a possible way to
strengthen the relationship to Klaus and the rest of his group while also be-
ing very good for the company. Funding for such an undertaking was unclear
in late 2014. Then, at the end of the same year, Svenska Aerogel hired a new
co-worker, who, after some discussions with Klaus, became a co-funded
PhD-student by Klaus’ department. Both Klaus and Christer pointed out that
this was an important step in deepening their collaboration together as well
as partly a result from the funding they got from the SMURF-project. Klaus
points out that the PhD-student will move the collaboration from having
interlacing interest (characterisation and method development) towards the
same interest and goals.

It’s with this PhD-student we connect ourselves much stronger in building a
methodology regarding material analysis together. We will grow more to-
gether now — Klaus Leifer

The projects that this new PhD-student was to engage in even more high-
lighted how Klaus and Christer structured their collaboration primarily
around Quartzene in combining research on methods for analysing the mate-
rial on one hand and product development on the other hand. Over the years,
the PhD student will come to work with more characterising of Quartzene in
a variety of forms with different EM techniques.
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4. Analysing the practices, connections over sites and
institutions

From a practice theory perspective, one must first try and sketch out and
argue for how the practices of interest are arranged within this collaboration.
Having no prior relation before the pre-study, one can see how the practices
involved are connecting and developing. At centre stage was a type of re-
search and development practice that was carried out by both Klaus and
Christer.

All practices have a history and they are assembled with practice elements
that exist out in the environment as resources (Shove et al., 2012). Practices
always build on previous practices that have been developed into their pre-
sent state, i.e. they do not just ‘pop-up’ and start to exist. So in order to un-
derstand what is happening within this collaboration, one must describe
which practices are involved beforehand and then move into the interaction
of those practices within the collaboration described above. Within this col-
laboration, it is also clear that two individual actors played an intricate part,
Klaus and Christer, their agency was what had the most effect on the work
that was done.

The company in this collaboration defines itself as “research heavy”; they
develop a special type of product based on previous research from an aca-
demic setting. It is an attempt to ‘make business’ out of this development,
creating a line of products that can be sold on a marketplace. As such, we
can talk of two practices present within this company, a business and a de-
velopment practice, of which some practice elements are shared. One part of
the staff work in a laboratory and production environment and another part
in marketing and selling the outcome of the development practice. The man-
ufacturing of Quartzene is done in-house and is a delicate process that in-
volves a lot of labour-intensive steps, machines and people alike. They also
employ testing and laboratory techniques in order to try and analyse the out-
come of the final product. Depending on the modification of production
stages, the process yields different properties of the material; specifically the
pore size of the Quartzene powder will vary depending on how the process is
altered. It is this that constitutes the company’s core business as different
sizes of the powder and pore size allow for diverse product usages.

This ‘development practice’ consists of a material element with machin-
ery, Quartzene and equipment. There is competence involving both under-
standing of intricate machinery and knowledge on Quartzene. There is mean-
ing in producing a product/artefact that can be useful for users and generate
revenues. We can thus talk about this as a separate type of practice. It has an
inherent drive towards the excellence of developing Quartzene (see Figure
18).
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Svenska Aerogels
development practice

Competence in understanding
properties of Quartzene,
machinery and equpiment

Materials like Meaning in the
the human successful
body, Quartzene development of
and equipment Quartazene

Figure 18. The development practice of Svenska Aerogel

Secondly the outcome of this development practice is connected to a busi-
ness practice and the activities of marketing and selling Quartzene. Here
very different practice elements come into play. There is practice element of
meaning around the goal of getting this new product out into the market,
competence in being able to understand what others value in Quartzene, and
a material element in infrastructure (email, phone, etc.), the body of market-
ers and salesmen and Quartzene itself. This practice (being a business prac-
tice) is close to and depends on “the market” (Keat, 2008): it is about mak-
ing money, to advertise, to sell Quartzene and in this way create resources
for its own existence (see figure 19). Moreover, in this way it is also provid-
ing the conditions for the development practice to sustain itself. In such a
way, these two practices are mutually dependent on each other in that they
share Quartzene as both meaning and material. It also means that the devel-
opment practice is connected to the institution of the market and depending
on sharply different conditions than a research practice in academia.
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Svenska Aerogels
business practice

Competence in convincing
the value of Quartzene for
users

Materials like Meaning in the

the human successful

body, Quartzene commercialisation of
and infrastructure Quartazene

Figure 19. The business practice of Svenska Aerogel

The research group in Applied Materials Science at the Angstrém Laborato-
ry which has formed around Klaus Leifer involves EM analysis and fabrica-
tion of nanomaterials as well as developing methodologies for those applica-
tions. It is an academic research practice centred on a specific artefact, the
EM, the competence and meaning of this practice is based around a material
element and its specific techniques, i.e. 3D electron tomography, electron
magnetic circular dichroism (EMCD), fluctuation EM (FEM), strain analysis
or quantitative EDS analysis. Having the competence to perform a correct
and proper analysis with the EM using these techniques is key within this
practice.

This practice has an element of meaning in the production of internal
goods (Keat 2000) that corresponds with ‘good science’ and has an inherent
drive towards excellence within the specific institutional setting of a univer-
sity in which it is present or dependent on to be sustained over time. In this
case, standard of excellence is moving towards the production of research
articles, or at the very least, the idea of discovery of new knowledge. The
outcome of this practice will hopefully have enough value to be published in
academic journals and, over time, give recognition to individuals and con-
tinually provide institutional resources for such practice (ibid.)

The practice elements that have been assembled and linked into a practice
by Klaus and the people around him are based on this type of academic re-

119



search practice (see Figure 20). There is a material element consisting of the
bodily performances of the human actors in a dialectic process with the EM.
The EM and its related techniques is simultaneously the outcome of the
practice within the research group just as much as an intricate material ele-
ment (an artefact) within it. As this practice develops, it also changes the
artefact as new methods for understanding materials (in this case Quartzene)
are developed or new technical improvements are made. This in turn affects
how the involved humans act around the EM, and thus this also leads to
changes in the practice element of competence and meaning. It changes what
they can and should do with the material element as the artefact (the EM) is
inscribed with different types of agency and acts accordingly.

Division of Applied Materials
Science research practice

Competence in

managing
the EM
Meaning in The bf)dy’
research/discovery material infrastructure,
the EM,

a material sample
(e.g. Quartzene)

Figure 20. The research practice at the division of Applied Materials Science

This kind of academic research practice is in many ways closer to the type of
development that goes on within a company than in what normatively could
be called ‘basic research’. At the division of Applied Materials Science, the
carriers see their practice as being close to practices that exists outside the
institutional settings of academia. In fact, Klaus talks of the industrial appli-
cation of these research practices, how he often works with companies in
performing some type of project or investigation.

It is within these two sites with their different contexts and history
(Schatzki, 2009) that this collaboration has its start. Having defined that, it is
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now a matter of explaining how a connection between these two sites came
to be formed.

The practices’ first interaction was within the setting of an AIMday be-
cause one individual from Svenska Aerogel formulated a problem in relation
to an artefact, Quartzene. The other individual from UU sees a possible in-
terest within that problem. Another way of describing this was that the prac-
tices they both carry have related practice elements of meaning and compe-
tence that connects within this initial encounter in a given time and place.
Without some elements being closely connected, or related, there would not
have been an interest in taking part in such meetings between Klaus and
Christer. The carriers saw the value of interacting precisely because their
practices shared many attributes and could complement each other.

After that initial encounter of practices funding for the pre-study was ap-
proved on 7 February 2012. The pre-study was used to evaluate the feasibil-
ity of an idea the company and the researcher had on how to characterise the
material of interest.

As the academic research practice was the focus in this collaboration, the
activities were centred on using two main material elements within that prac-
tice, the EM at Angstrom Laboratory and Quartzene. The focus of the pre-
study was to look for differences in pore structure between eight different
samples of Quartzene. Although these initial and explorative investigations
met some difficulties (e.g. the test/sample preparation and the charging of
the samples proved very demanding), the pre-study was considered success-
ful as it achieved the overarching objective, i.e. to reveal the possibilities of
the analyses utilised. The material (the EM and Quartzene) shapes the prac-
tices in this way. It is behaving in a manner that changes how this research
practice was performed, the material ‘resists’ but conforms leading to the
continuation of the involved practices.

How the hell do we prepare our powder which charges so massively and
makes the particles race around like Formula 1-cars when you look at it in the
EM? How do you actually do the analysis? It is a real challenge and that will
make all the difference to how one proceeds with the analysis. I mean we
knew this, but not that it would be this hard. — Christer Sjostrom

There were samples of Quartzene provided by Svenska Aerogel sent to Ang-
strom Lab in order to be analysed through a specific EM techniques that
allowed for investigation of the samples. Some of the elements were modi-
fied or were replaced by others, the type of EM techniques changed, there
were other material elements incorporated that differed slightly and new
elements of competence that came into play. However, what stayed the same
and could be said to have structured the practice were the Quartzene sam-
ples. It was this material that could be perceived to be in the middle of this
collaboration and when new knowledge about it was learned, other elements
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had to change in order for any work to take place. The sample became both a
practice element together with other material components, but also a facilita-
tor for connecting practices. Work was structured around/with Quartzene
and through the elements of meaning, material and competence enacted over
time in an arrangement that worked in the active process of doing. There
were also other materials that acted as facilitators, e.g. lab protocols or pro-
ject reports and analysis reports.

Through the story that was described above, one can see that the material
within the collaboration played a very important part, both the EM and the
Quartzene samples were at centre stage of the practices involved. It is the
main focus for both Christer and Klaus. Because of the focus on materiality
in the enactment of the collaboration, they are able to create a “win-win situ-
ation” (Christer’s own words) that complements each of the actor’s own
sites. It seemed to have been one of the key success factors for facilitating
the collaboration over the years they worked together. Klaus focused on the
methods of investigating the material and Christer on the results. They didn’t
really have to deal with any difficulty or any of their differences to perform
the practices within the collaboration.

Furthermore, the full study was the continuation of what had been done
within the pre-study. Again, most of the work was being performed in Ang-
strom, but this time Christer was taking part in the laboratory work. He could
take part because he is a capable practitioner with previous experience in
similar research environments. He was able to carry out and understand the
work that is done with the EM. He is not being recruited into the practice, he
is not becoming a ‘full practitioner’ but he was able to translate that which
happens in the lab to the development practice within Svenska Aerogel.

Christer with his long experience within academia was in this way able to
not only integrate into the site of Svenska Aerogel much of the practice ele-
ments from the academic research practice, but also act as a broker between
the different practices within the company. He carried with him practice
elements of competence and meaning (from his previous life and experienc-
es) which allowed him to become the connection between the academic re-
searcher practice, development practice and the business practice (Brown
and Duguid, 1998). This in turn meant that he was connecting different sites,
different contexts.

Svenska Aerogel AB is a company and Christer also carries a practice
based on market value propositions, i.e. a business practice that seeks to
create external goods by selling a product/artefact towards potential custom-
ers. The company's business plan is based on the properties of Quartzene, i.e.
the results of the company’s research and development practice and the abil-
ity to adapt and customise their product for different applications.

As the academic research practice and development practices are con-
nected over the years the collaboration develops, there was also an increase
in resources invested within the collaboration, accumulating into the em-
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ployment of another broker, the PhD student. This individual was however
much more entrenched in both sites, she is (or will be) a full practitioner in
both the company and the research group at Applied Materials Science. With
this PhD-student, a set of education/pedagogical practices also enters the
collaboration. Christer and Klaus must now educate a person together; this is
likely to solidify the connections between the sites even more.

In conclusion: A connection was made between the academic research
practice at the site of Applied Materials Science and the development prac-
tice within the site of Svenska Aerogel AB. The connection was at first done
with the boundary objects (Nicolini et al., 2012) present within the collabo-
ration, the EM and Quartzene. As the collaboration became more resource
intensive Christer acted as a broker between the practices (see figure 21).
The connection between the practices resulted in, or was further strength-
ened, through the employment of another broker, a PhD-student.

Academic research Development Business
practice Practice Practice
> -
The EM and Quartzene/Christer
Quartzene/Christer Sjogren

Sjogren/the PhD-student

Figure 21. An illustration of the connections between practices within the UIC
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Chapter VII: UIC 2, the brokered collaboration

This was a collaboration that originated from SLU and SLU-Holding and
was one of two projects within SMURF that involved a micro company
(with no employees). Metahyd had at the time been provided a business
coach through an incubator. It was this business coach that introduced Ake
Nordberg to Sven-Olov Holm and also found funding for the collaboration
from the SMURF-project. After some initial discussions on what Ake Nord-
berg might be able to contribute to Metahyd, they first applied for the stand-
ard pre-funding grant of SEK 50,000 and after its completion applied for
full-project funding of SEK 200,000.

1. The company

Metahyd is a micro company founded in 2011 and managed by Sven-Olov
Holm. The company is working with a new way to process biogas enabling
easier transportation and storage. The gas is compressed, resulting in a solid-
ification that can be transported in frozen form and then burned as fuel,
shown in figure 22

Figure 22. Burning methane hydrate also known as “burning ice”
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Biogas primarily consists of methane along with small amounts of other
substances. When methane is put under enough pressure together with water
it solidifies into methane hydrate. This process happens naturally in many of
the earth’s oceans but methane hydrate is also common in the outer regions
of our solar system. The method that Sven-Olov Holm has developed artifi-
cially mimics this naturally occurring process. He is an inventor as this way
of producing methane hydrate from biogas has not been done before and he
has on occasion referred to himself as “the crazy inventor” (Oppfinnar-
Jocke). Sven-Olov is very much driven by ideological reasoning in his en-
trepreneurial venturing and not any hope of making large sums of money.
His hope is to “solve the world’s energy crisis [emphasised] and offer farm-
ers a way to make it economically viable to exploit biogas”. He founded
Metahyd AB with the goal to make it financially feasible for farmers to use
the biogas that is produced as a bi-product from anaerobic digestion of or-
ganic matter, which he think could present a unused energy source. At the
time of his involvement with SMURF he had a small prototype facility in his
mechanical workshop with a pump system that compressed methane gas
with water. In early 2012 this pump system was an early model that on occa-
sion would break down (see Figure 23). He once managed to shoot three
holes in the roof of the workshop due to a failure with the release mechanism
in the pumps.
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Figure 23. The setup of making methane hydrate, methane gas and water are added
and compressed in the metal pipes and methane hydrate is expelled at the top. This
is the current model, prototype 5, which also includes a detergent in the process.

2. The researcher

Ake Nordberg is an Associate Professor at the Swedish University of Agri-
cultural Sciences, in the Department of Energy and Technology. He previ-
ously spent 10 years employed at the Swedish Institute of Agricultural and
Environmental Engineering (JTI) an industrial research institute involved in
research, development and information in agricultural engineering and envi-
ronmental technology. Today, he shares his time between JTI and the De-
partment of Energy and Technology. He has a doctorate in microbiology and
emphasises that his interest has always been in the biological processes in-
volved in biogas. However, in the last few years, his interest has shifted to-
wards focusing on the more general system questions in relation to biogas.
As he has been working for many years at JTI, he is accustomed to working
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with industry-related questions and applied research as well as the issues
associated with such work.

Production of biogas is a biological process and as such it cannot be rushed,
it takes time and time is not something companies tend to have a lot of. This
is a common issue when working with companies not directly connected to
the biogas market; they perhaps lack the understanding that these things take
time. — Ake Nordberg

3. The facilitator

Before any application was even thought of and before any of the actors
mentioned above had even heard of the SMURF-project, Sven-Olov had
won a competition with his business idea at an incubator in Gévle, a town
located 170 km north of Stockholm. The first prize in this competition grant-
ed him service from the business coach Lars Magnusson. Lars has many
years of experience of being the CEO of a number of small ICT-companies,
but since 2000 has mostly worked as a consultant selling his expertise in
business development. He has for some years also been part of Uppsala In-
novation Centre’s network of “business coaches” and worked on and off
with companies involved with the centre. Through having a personal connec-
tion to the incubator in Gévle, he was introduced to Metahyd AB and Sven-
Olov. He accepted to be the business coach for the company, as he puts it:
“It was a fascinating technology and I could also see the potential for it,
there was something to work with”.

4. The projects

This collaboration was first given the standard SEK 50,000 for the pre-study
and then SEK 200,000 for the full study. The company and the researcher
also put in some of their own resources (mostly in kind) in the larger project
making the budget SEK 260,000.

Before any work had commenced between Metahyd and Ake Nordberg,
there was a meeting where Lars, Sven-Olov and Ake together tried to come
up with ideas for an application to the SMURF-project.

Lars Magnusson, Email correspondence to Ake Nordberg (27 February
2012):

Hello Ake, tried to call you but with no luck.

I have talked to Sara Brinnstrdm [note: part of SLU-Holding and the
SMURF-project group]... She wants us to meet and go through how we ap-
ply for funding [note: from SMURF]. We have booked a meeting with her
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and someone else from their organisation together with me and Sven-Olov
Holm on the afternoon at 4 p.m. on the 20 March. We should have enough
time to talk about our collaboration before that.

Lars Magnusson, Email correspondence to Ake Nordberg, Ola Petterson
(Head of JTI), Sven-Olov Holm (27 February 2012):

Hello!

A few remarks on what’s happening Sven-Olov is waiting for a new pipe,
longer and with Teflon coating, He has also managed to shoot a large hole in
the ceiling. We have submitted the application to get SMURF-money for
Ake's involvement in this. We begin with applying for a feasibility study.
Meanwhile Sven-Olov is applying for a small funding grant, and I am look-
ing to see if I can apply for something within Vinnova's verification and re-
search & grow programmes.

At this time, they were trying to formulate a project plan that could be inter-
esting for Metahyd and at the same time a research question that would in-
cite Ake’s interest. It then became Ake’s job, with the help of Lars, to put
together an application to SMURF.

Ake Nordberg, Email correspondence to Lars Magnusson, Sven-Olov
Holm (20 March 2012):

Hello! Thanks for a good meeting.

Attached are a few lines on the application for the SMURF-application. Lars,
feel free to edit the text if you think it is needed. I’1l get back to you after I
talked to the department accountant.

4.1 Pre-study

This pre-study was essentially a literature review where Ake Nordberg
through his university employment could get access to databases and jour-
nals inaccessible to Sven-Olov. Through the Web of Science database and
conventional Google search, he was able to gather information and data on
experimental setups, parameter combinations, models/simulations of the
process, energy consumption, etc. and forwarded his findings to Metahyd
AB. With this he could put Sven-Olov Holm’s product into a larger system
and begin to understand how compressed methane hydrate could fit in,
something emphasised more in the second study. Ake Nordberg also high-
lights that a visit to Methyd’s production facility and on-going discussions
with Sven-Olov Holm also took place throughout the project. This was done
in order for Ake to familiarise himself with Sven-Olov’s work, but according
to Ake did not give anything more towards what was actually done within
the pre-study as such. Other than a social visit, Sven-Olov’s participation
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was quite minimal, with the actual work being performed by Ake, the re-
searcher. Sven-Olov was instead focused on working on his machine.

The short study first of all suggested three principal systems for use of
methane hydrate and formation in biogas production. The second part of the
study was to explore if there were any articles published on studies of sys-
tems in which hydrate formation/dissociation is used in the production of
biogas. Only two academic studies were found to be relevant: In the first, the
authors, using hypothetic modelling (based on theoretical calculations),
evaluated hydration of a bio methane process as well as a process of hydra-
tion of carbon dioxide with respect to the energy balance. The second study
also used biogas to produce electricity, heating and cooling needed for hy-
drate formation. The focus of the study was on the upgrading of biogas and
any aspect regarding storage of the hydrate was not touched upon. The other
study gave suggestions on a system where biogas is stored in order to even
out the fluctuation of biogas production to match the need for electricity and
heating during a year.

Parallel to the work funded by SMUREF in the pre-study Sven-Olov was
continuously working on making methane hydrate. When asked what he was
doing in connection to the SMURF projects, his answers moved around top-
ics like providing advice or counselling and guiding Ake towards topics that
he thought useful for his business. To a large extent, Ake set his own agenda.
Sven-Olov was working on a very different set of day-to-day activities. He
was working on the machine used to hydrate methane gas (Figure 23). The
process of making methane gas and water compress as energy efficient as
possible requires a lot of fine-tuning. Each mechanical part needs to be fine-
tuned to establish correct temperature, water, gas and pressure. A typical day
for Sven-Olov running the daily business of Metahyd starts with getting a
cup of coffee in his kitchen, he then proceeds to go outside and into his
workshop just a few metres away from the house. He starts up the machine
by first flicking on the converted ground source heat pump, which has been
disconnected from the ground and is instead used to lower the inner tempera-
ture of the cylindrical metal pipes to about minus 20 degrees (seen in the
middle of the machine in Figure 23). He then turns on the hydraulic unit that
powers both a hydraulic powered gas pump and a small hydraulic powered
water pump. The hydraulic pump simultaneously pumps water and methane
gas into the metal cylinder connected to it. The machine is now running and
slowly producing methane hydrate that is expelled at the top of the ma-
chine/metal cylinder (about 3 mm/min of crystallised methane hydrate). The
rest of the day’s activities are directed at tweaking the input of gas or water,
e.g. he releases more gas into the gas pump adjusting the pressure while at
the same time adjusting how much water is put into the water pump. This
alters how much one stroke of the hydraulic unit pushes water and gas into
the metal cylinder. This is a very hands-on and time-consuming process
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meaning that he has to manually adjust everything and then measure that
output of said adjustments.

Leading up to the end of the pre-study there was an increase of contacts
between the two parties and there was a fair amount of mail exchanged. Lars
stepped in again and handled the day-to-day contact with Ake and they start-
ed to discuss how to proceed and where to turn in order to find new funding.

Lars Magnusson, Email correspondence to Ake Norberg, Sven-Olov
Holm (2 June 2012):

Hello!

Here are our notes on the meeting in Gévle. I am aiming to have a project
meeting with us three and some other important stakeholders from e.g. JTI,
Swedish Energy Agency, Innovationsbron in the first week of July

After a report from the pre-study was handed in, the partners expressed it to
perhaps not be as useful for Metahyd than what was expected, but they all
underlined that at least the report gave some interesting insights: First of all,
it was confirmed that there was a need to more thoroughly understand the
process of hydration of methane as laboratory data seemed to be scarce. Sec-
ondly, Ake Nordberg realised that an extended study theorising on methane
hydrate on macro system level had the potential for some very interesting
research. From Sven-Olov’s point of view, this merely confirmed what he
already knew about what was out there in the literature. Nevertheless, this
pre-study resulted in a joint application with JTI, the Department of Energy
and Technology at SLU and Metahyd towards the Swedish Knowledge Cen-
tre for Renewable Transportation fuels (F3). It was much larger than the pre-
study and involved multiple stakeholders (for instance a master’s thesis stu-
dent). In short, the study analysed and compared three different scenarios for
the use of methane hydrate at a farm-based biogas production with respect to
energy and cost assessment (a complete explanation of what a system analy-
sis involves will follow further down). This work gave indications that re-
gardless of hydration of the produced biogas it is still not economically via-
ble for the farmer as the switching cost is probably too great. Both Sven-
Olov and Ake Nordberg have pointed out several times that without the ini-
tial SMURF-funding the application and subsequent study to F3 would never
have come about. In connection with this larger project, Sven-Olov was giv-
en a grant of SEK 300,000 from VINNOVA to aid in covering the costs of
his trials to produce methane hydrate.

Lars Magnusson, email correspondence to Ola Pettersson, (Head of JTI),
Ida Nordberg (researcher JTI) Ake Nordberg, Sven-Olov Holm (31 October
2012):
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For your information. Finally a bit of luck!

Forwarded: From: VINNOVA@VINNOVA.se Subject: Refno.: 2012-
03013, Method and equipment with potential to streamline storage, upgrade
and transport of biogas. Date: 31 October 2012 15:35:20 CET

To: lars.magnusson@business-evolution.se

CONGRATULATION - You are one of the companies who will get VINN
NU in autumn 2012.

Funding is SEK 300,000, to be used according to WIN NUs guidelines - at
least SEK 150,000 for business development activities and the rest for other
activities. We will send out a press release with information about the com-
panies in the next few days.

Lars explains that he spent a considerable amount of time writing this appli-
cation to VINNOVA, much more time than he was actually paid for. At that
time, he believed so strongly in what Metahyd might become that he was
willing to work pro bono.

A little while later, Sven-Olov looked into literature about compressing
methane hydrate and came across an article that described that if one could
include some detergents in the process (in this case Sodium dodecyl sul-
phate), the energy needed to produce methane hydrate could be sharply re-
duced, resulting in a more favourable process in relation to energy usage
versus output. By incorporating the detergent in the process, Sven-Olov
hoped to achieve a more favourable ‘proof of concept’ and then provide
‘better’ data for Ake to be included in the larger system study.

Lars Magnusson, email correspondence to Ola Pettersson, (Head of JTI),
Ida Nordberg (researcher JTI) Ake Nordberg, Sven-Olov Holm (28 Sept.
2012):

A few notes about Metahyd. Sven-Olov keeps pushing on and has with the
new design of the prototype managed to run a continuous process for many
hours. The problem he is tackling now is finding the right mix to get the me-
thane hydrates of sufficient quality for us to call it proof of concept. I am also
having a meeting with Ake next week to try and get a continuation of the
SMURF-project funding.

Unfortunately, due to a leakage of oil in one of the pumps Sven-Olov was
not able to produce the proof-of-concept he hoped for and shortly after the
lack of additional funding for development of his prototype forced him to
stop working in Metahyd all together. Due to this, Ake Nordberg and his co-
workers had to use hypothetical data in their calculations instead of actual
experimental data, but according to Ake Nordberg they did however choose
favourable enthalpy values allowing for a positive outcome.
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Around this time, Lars, Ake and a few other collaborators were exchang-
ing a lot of communication between themselves both with physical meetings,
but mostly email conversations. The discussions boil down to how to formu-
late the application to SMURF as well as possible and what Ake and the
others involved with him could contribute. It seems as if Lars is once again
the main driver of the UIC. In the middle of March, they finally applied for a
full study from SMUREF.

Lars Magnusson email correspondence to Ake Nordberg (25 Feb. 2013):

Hello Ake! I hope the weekend has been good to you. Here is the first draft
of the full-study to SMUREF. I hope you can take the time and look through it
and see if you agree on the aim. Also, let’s work on each of our respective
sections and talk again.

4.2 Full-project

After the pre-study and the F3-study had ended, it was clear that many ques-
tions were either left unanswered or had given rise to new ideas. Ake Nord-
berg and Metahyd then applied for a full-study grant from SMURF, which
was approved on 3 April 2013. Once again, just like the pre-study, it is
Ake’s expertise and research practice that were the driving force within the
project. He utilized the resources and materials available to him and with the
help of a few others within his network of researchers and organisations, he
was able to formulate and complete the project. The work involved in doing
this was explained by Ake as “using Excel and parts of lifecycle methodolo-
gy in order to do calculation on methane hydrate on a system level”. In prac-
tice, this meant building a scenario, or system, with his and his collaborators’
knowledge about biogas systems and lifecycle analysis. They performed a
set of calculations within that system, e.g. how much energy is required and
how much cooling is needed. This is an art, as Ake puts it, that takes a rather
long time: the calculations were complicated and it was time consuming to
describe these systems and try to compare them and how they relate to one
another. They do not use any particular IT program/system to do these anal-
yses other than Excel, in which it is possible to build from the ground up
with some initial data.

Sven-Olov once again talked of his involvement not in the sense that he
was performing a specific practice towards the SMURF-project. The work
that Sven-Olov was doing in relation to this larger project was instead pretty
much the same as within the pre-study only this time he had the funding
from Vinnova to fully commit to Methyad. For a short while, he was also
able to employ himself in the company. He was able to have some parts
manufactured that greatly eased his work with developing the prototype. But
still, his work only slightly affected what was happening within the collabo-
ration.
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Nevertheless as the project plan was sent in to SMURF, the SMURF pro-
ject group came back saying that the company needed to be more involved if
the collaboration were to be given any more funding.

Andreas Scheibenpflug email correspondence to Ake Nordberg, Lars
Magnusson and Sven-Olov (21 March 2013):

Hello!

I have received feedback from the SMURF-group on the application. The
comments were on the company’s own effort, is there anything that can be
done with the budget so that Metahyd’s workload increases? Besides that, the
application looks very good.

The larger study somewhat shifted focus from theorising on local hydrate
production and use on a farm level towards a centralised scenario. The pur-
pose of this extended SMURF-project was that of a systems analysis model
to compare a conventional partly upgraded system and storage of bio me-
thane in the pressurised vessel with a system where bio methane is stored in
hydrate form (as described above). The comparison was made with regards
to energy, greenhouse emissions and costs of a fictional centralised biogas
plant. In the reference scenario (CBG, compressed biogas), biogas was up-
graded to vehicle fuel quality at the biogas plant before compression and
storage in pressurized vessels. In the second scenario (bio methane hydrate),
biogas was upgraded to vehicle fuel quality at the biogas plant before hy-
drate formation, storage, hydrate dissociation and final compression.

The results of this study showed that the reference scenario (CBG), with
conventional storage of bio methane had higher energy efficiency, lower
greenhouse effect and lower costs than the scenario with hydrated bio me-
thane. The demand for electricity in hydrate formation and dissociation
makes it important to try to streamline and optimise the power needed. It
was also theorised that the addition of detergents (e.g. sodium disulphate) to
reduce the pressure necessary for hydrate formation and integration of disso-
ciation as well as use of available waste heat from thermal power plants
could be a way to solve this problem. Estimates of the cost of hydrate for-
mation, storage and dissociation were associated with considerable uncer-
tainty, but the study indicated that the storage of bio methane hydrate in con-
tainers is more cost effective than storage of bio methane in pressurized ves-
sels. One aspect that was not highlighted in this study was the possibility of
using hydrate formation and dissociation for separating carbon dioxide from
methane. There is evidence in the literature that this is at least theoretically
possible. This would then mean that a special upgrading unit could be ex-
cluded. The report ends with suggesting that a future systems study could be
of particular interest that illustrates the possibility of using hydrate formation
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and dissociation, as upgrade technologies, and use of waste heat from ther-
mal power plants.

After completion of the larger full-study and handing in the reports, the
collaborators wanted to keep working together.

Lars Magnusson email correspondence to Ake Nordberg (20 Dec. 2013):

Hello Ake,

I do hope we get the opportunity to keep working together, as there is hope-
fully a potential in developing the project further but also, as it has been
stimulating and nice. I wish you a happy holiday!

From Ake Nordberg’s point of view, the pre-study did not give him any
greater research insights; instead, it was the general question on hydration of
biogas that he saw as interesting. It was short and did not lock on to what he
normally works on more than it being a focus on biogas. As his background
is in microbiology, he had no understanding of the chemical process in-
volved in the hydration of biogas. He instead offered his access to databases
and his expertise on a macro system level of biogas. He is a well-funded
researcher and had no financial reasons to get involved with Metahyd. The
motive for getting involved was more his own curiosity. He thought that
Metahyd’s idea of making storage of biogas easier could be interesting to
look at. This changed after the pre-study when Ake Nordberg now saw a
very clear research focus that could present novel insights. It was this reali-
sation from which the application to F3 grew out that allowed for a much
more comprehensive study and in-depth calculation. This work gave indica-
tions that regardless of hydration of the produced biogas, it is still not eco-
nomically viable for the farmer as the switching cost and installation of the
needed technical parts is probably too great. For Ake Nordberg, the results
of this study had the potential for a high scientific impact and he shortly after
the study submitted an abstract to a conference and later presented his find-
ings at the same conference. It was, however, never intended to be a full
journal article as there was not enough time or funding for Ake to continue
the work.

The bigger SMURF-project application was a direct result of the F3
study. This project instead looked at a scenario where biogas was used on a
centralised level in comparison with the original idea that Sven-Olov started
with when founding Metahyd. This report shows that it is actually the non-
hydrated form of biogas that has the higher energy efficiency, lower green-
house emission and lower costs, i.e. similar to the result from the pre-study.
This was of course worrying for Metahyd as Sven-Olov’s whole business
idea was built on the belief that if biogas is hydrated, it will be economically
viable and present a new energy source for farmers. However, Ake Nordberg
was very clear that the scenarios the report outlines were making assump-
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tions that might be questioned and if they were to change could make hy-
drated biogas more economically feasible. The results of that report were
also something that Sven-Olov keeps returning to in the interviews we had
after the full project was over. It seems, to him, that some of the assumptions
Ake and colleagues made were a bit peculiar and sometimes even wrong,
e.g. he does not think that there was any need for an upgrade facility and
some of the enthalpy values could be questioned. So according to him and
with those small changes, the report was quite useful for him.

At the end of 2014, not much had happen with the collaboration between
Ake and Sven-Olov. There had been some initial discussions on how they
might find new funding but no real luck. Sven-Olov was also getting further
and further away from working on his machine as he needed to make a liv-
ing that gave him a salary as he had no funding left to keep working with
Metahyd.

Lars Magnusson’s email correspondence to Ida Norberg, Ake Nordberg
(4 July2014):

Hello,
Short about Metahyd, quoting Sven-Olov:

“Development of the pumps during the 1st and 2nd quarter this year has been
conducted at a low rate because of high workload elsewhere. However, it is
not completely stopped and small adjustments have been made to the equip-
ment, and a new hydraulic pump with the possibility of three times flow and
an advanced electronic control to this has been purchased. In late July, I ex-
pect to be able to do a new test drive.”

Except the above quote it is likely that Sven-Olov will get more work
through CollabitOil. The risk is that Metahyd will slow down even more than
what we previously thought. Aside from that, Sven-Olov’s own finances
might benefit from this later; it still feels greatly disappointing that such an
exciting innovation is not in a better position to develop further as it looks
now.

It was made clear in the last round of interviews that this collaboration is in
many ways still dormant with only one point of interaction during 2015,
which was more of a social call. But both Ake and Sven-Olov point out that
if the possibility for more funding would arise they might want to move for-
ward and continue working together. They know what to move forward with.
There is a potential for more work if the obstacles for such a venture would
be removed. Sven-Olov has in the meantime moved away from his experi-
ments doing other types of work. At the time of writing this text, Metahyd
has a very low, or no activity, due to lack of funding.

Both the pre-study and the full project were essentially managed and car-
ried out by Ake Nordberg with Sven-Olov Holm acting as a sounding board.
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Sven-Olov was working on the experimental part of the project, trying to
hydrate the biogas in his facility. Secondly he was trying, with the help of
Lars Magnusson, to find funding and create a viable business. This was of
course important, but it does not seem to have had a great impact on what
transpired in the SMURF-projects. This has many explanations: for one
thing, Metahyd is only a part-time job for Sven-Olov Holm and he has nei-
ther the resources nor the time to perform a study of the kind that Ake Nord-
berg can. Secondly, the questions Sven-Olov Holm was struggling with re-
quired both access to and insight into journals and the scientific process,
which he lacked. Ake Nordberg could therefore carry on with the work in
the estimated time without worrying if the project could be delivered in time.
This is also reflected in the very little friction that seems to have taken place
between Ake and Sven-Olov: both of them were very clear that the work
collaboration was very smooth without any issues worth mentioning (this
was perhaps because of the minimal interdependencies between the two par-
ties).

Following the email conversation over the years, it is clear that there was
indeed very little dialogue between the academic researcher and the compa-
ny on the projects as such. The emails almost exclusively concern work lead-
ing up to new applications for funding. There is very little mention of the
work that Ake was performing for Metahyd. This highlights yet again the
clear separation of labour between the two. It is also interesting to look at the
role that Lars Magnusson played as a business coach in this collaboration.
He seems to be the main driving force in moving Metahyd forward on the
business side, as Sven-Olov was focused on the technical aspects of his ma-
chine, unable to see beyond the best practice of making methane hydrate in
order to solve his issues. Lars is the main facilitator, the project manager or
broker in this collaboration that makes work happen. He points out that
without him there probably would not have been any projects between Ake
and Sven-Olov; they were just too far apart and as he puts it “somebody had
to step in”.

Sven-Olov Holm was never able to point to a clear financial (quantifiable)
gain from any of the SMURF-projects for his company. He was for a short
time able to employ himself in Metahyd, but he attributed that more to the
funding he got from VINNOVA than the SMURF-projects. He instead high-
lights other less tangible values. He is for one thing very clear that he is very
pleased with the results from the collaboration. It is at first glance hard to see
why, as all three projects (including the F3-study) gave results quite disap-
pointing (or at least uninteresting) for what he was trying to accomplish with
Metahyd. But as he does not really agree with the results of the last report,
he still thinks that there is great potential in methane hydrate for the future of
biogas: it is just a matter of time. What he kept emphasising in all of the
interviews was how valuable it was for him to be engaged in the discussions
with Ake Nordberg and the network he was able to find through SMURF. To
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find knowledgeable people he could discuss and perhaps work with (later)
was one of the main reasons for applying for funding from SMURF: “it is a
matter of attaching yourself to the right people so you don't come off like
some crazy nut.” What he also expressed as beneficial for him was that these
projects pointed out what he must fight against in the future. “I have the
technical aspects and now I know what I need to work towards accomplish-
ing with the financial aspects, that is very good!”

5. Analysing the practices: the brokering practice at the
centre of work

There were three practices in this collaboration. There was one development
practice centred on Sven-Olov Holm, one academic research practice centred
on Ake Nordberg, one brokering practice centred on the broker Lars Mag-
nusson. Just like in UIC 1, one must first outline the sites that the practices
originated from. This case presents itself as somewhat different than UIC 1:
there is a brokering practice that clearly plays an important role. So within
this collaboration it was not only the boundary objects or a broker that phys-
ically brought practice elements with them. In this collaboration, a complete
brokering practice was facilitating work, a type of practice in the same man-
ner as the interaction leaders carried in the SMURF-project (see chapter 5).

The development practice (seen in figure 24) was situated at the site of
Metahyd AB, at Sven-Olov’s home in Gévle. Meaning within this practice is
found in the ideological reasoning from Sven-Olov: “To solve the world’s
energy crisis [emphasised] and offer farmers a way to make it economically
viable to exploit biogas”. It was about making it feasible for farmers to use
the biogas produced as a bi-product from anaerobic digestion of organic
matter. There was also meaning in creating a product and a machine that
works, in the engineering craftsmanship. Competence was to understand the
mechanical properties of hydrating methane and the knowledge on how to
build a machine that works. The material element was the methane hydrating
machine and the hydrated methane. There was also a business practice con-
nected to this development: it was required in order to provide resources for
the development of the methane-hydrating machine.
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Metahyd’s
development practice

Competence, operating machinery.
Understanding properties
of hydrated methane results etc.

Material, the methane Meaning, developing
hydrating machine/machine hydrated methane.
components, the hydrated Solving the worlds
methane itself energy needs

Figure 24. The development practice at the site of Metahyd AB

The second practice prominent in this case was an academic research prac-
tice which comes out of a site within SLU. It was this practice that was at the
centre within the collaboration and could draw resources from SMURF and
its institutional setting. This context differs in almost every aspect from
where the development practice was taking place. This was a site centred on
the production of science (Keat, 2000) as primary institutional resource. The
research practice at Ake Nordberg’s site (Figure 25) concerned very differ-
ent materials, competences and meanings beyond the difference in institu-
tional resources: this researcher practice was about system modelling with
biogas. There is competence in having the skill in solving complex calcula-
tions, being able to use a computer and associated modelling systems, under-
standing research results. There is meaning in conducting interesting re-
search. There was a material element that involved the body in connection to
using a computer in managing the calculation and simulations. It was a prac-
tice that does not share any practice element with the development practice
of Metahyd (compare the elements from figure 24 and figure 25).
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Ake Nordberg’s
Research practice

Competence in using a computer
and databases, understanding
research results etc.

Material in the computer, Meaning in helping Sven-Holm
the human body and finding interesting research

Figure 25. Ake’s practice when working on the literature and system analysis

The third practice, the brokering practice, involved in this collaboration is
also something very different than the other two. It has a focus on tracing
funding/funding agencies for this development work and creating a viable
business out of Metahyd that will give the development practice resources to
make the invention into a product outside a mechanical workshop. Through
this there is competence in talking, writing, operating computer, formulating
applications, ability to network. The meaning in the brokering practices con-
sists of facilitating work, sharing information, helping Sven-Olov’s business
become viable. There is material centred on the human body, but also mate-
rial infrastructure like the phone, computer or internet. This practice main
contribution within this collaboration was as a mediator and facilitator of
practice elements. The brokering practice was carried by Lars Magnusson
and formed through his actions and activities (figure 26).
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Lars Magnusson’s
Brokering practice

Competence in talking, writing,
operating computer,
formulating applications,
ability to network

Material in material Meaning in facilitating work,
infrastructure, sharing information,

the human body, help make Sven-Olov
computer etc. business viable

Figure 26. Lars’ brokering practice that facilitates work between him, Ake and
Sven-Olov Holm

From the different practices one can go further and look at what happened
within the collaboration as such.

What was noticeable in the description above was the clear difference be-
tween the site of Metahyd and the site of the academic research practice. The
materials they engage with, their everyday work and the results of their prac-
tices were fundamentally different in the performed practices of collaborat-
ing ‘in the now’. As they perform their different activities, one centred on
literature or modelling a system of biogas production while the other is pre-
occupied with producing a ‘proof-of-concept’ with the material methane-
hydrating machine. They were dependent on very different practice elements
(meaning, materials and competences). Some connection could however be
found within the element of meaning, as they are both interested in the me-
thane hydrate.

It is clear when following the conversations in the emails that the broker-
ing practice played an intricate part in firstly the initiation of the collabora-
tion and later in different stages in between the execution of all the projects
Metahyd was part of, including the two SMURF-projects. The practice was
able to find resources through a network of people and managing communi-
cation.

Lars Magnusson was in many instances acting in the same way as the in-
teraction leaders in SMURF. They were all acting as a broker (Brown and

140



Duguid, 1998; Etienne Wenger, 1998; Haas, 2015; Burgess and Currie,
2013) that is enabling knowledge transfer and/or connection of practice ele-
ments from one site to the other. In this way, the brokering practice was
connected to both the development practice and the research practice. It was
able to facilitate work on both sites by transferring or creating new practice
elements as it was not only facilitating, it also created ‘brokered knowledge’
(Meyer 2010). The broker carrying the brokering practice transmitted expe-
rience and knowledge about other practices and introduces elements of one
practice to another setting (Wenger, 1999; Cohen & Levinthaln, 1990).

Furthermore, the brokering practice was engaging in communication ac-
tivities between the sites; it manages this by the use of the material infra-
structure of emails and phone calls. For instance, there was an email conver-
sation communicating elements of meaning between the practices through
the discussion on what to include in the applications to SMURF. This pro-
cesses ended up being quite straightforward and even more affirms the role
of the brokering practice in this collaboration; Lars formulated an applica-
tion (an activity within the broker practice) and as the connection to a re-
search practice was already present, it was tweaked to allow for a more re-
searched oriented project. The application was then sent to the SMURF-
project group and yet another project can commence thus granting more
resources to the practices within the collaboration. In fact it is clear that bro-
ker practice is acting as an extension of Metahyd and in other instance as a
facilitator of the project work.

There were minimal interdependencies between the research and devel-
opment practice over the years that work within the collaboration pro-
gressed. The individuals also expressed how smooth the collaboration had
been without any conflict. The broker practice was ‘in-between’ managing
any friction that might have occurred, translating practice elements to both
practices.

Lastly, there were the results of the two projects from the funding provid-
ed by SMURF. The pre-study’s main result seemed to have been to point out
a direction for future work for the collaboration. It was a short literature
study, but it incorporated Metahyd into a network that later resulted in a joint
application with JTI, the Department of Energy and Technology at SLU and
Metahyd towards the Swedish knowledge centre for renewable transporta-
tion fuels (F3). Perhaps more importantly, at least in the eyes of the SMURF
project-group, was that the pre-study developed into an application for a full-
study project.

For Sven-Olov, the start, and subsequent continuation, of the collabora-
tion was on its own also a result as he actively sought a connection with a
university. The development practice was isolated from the university before
this collaboration, which would give it legitimacy. Through attaching itself
to a research practice that was within a rather different site, it was increasing
its chances of staying alive and achieve its strive towards excellency. In this
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way, it is clear that the individuals see a difference within the sites not only
based on their specific practices. An academic research practice that is based
within the institutional setting of a university is regarded as more legitimate
than similar practices outside.

It’s a matter of attaching yourself to the right people so you don't come of
like some crazy nut. — Sven-Olov Holm

It is also interesting to analyse what the documents and interviews reveal on
the results of the practices involved in the project. There was a literature
review, an energy systems analysis, some experimental system modelling
and some experimental data. There were some spare parts that Sven-Olov
ordered for his machine, but that was from another funding source. This
means that one could summarize the results as more or less the creation of
new knowledge with a potential to link elements for new practices (Shove et
al., 2012). This knowledge was codified and written down into a report and
then transferred to Sven-Olov. It was not a tangible, material object that is
created, even though a report can be seen as a boundary object in some as-
pects (Burstrom, 2010; Nicolini, 2012). When Sven-Olov received the re-
port, he does however seem to interpret the results on what this new
knowledge was telling him; something seem to have happened when this
codified knowledge moved over to another site. This has to do with the in-
herent nature of knowledge. It does not just ‘travel’ from one site to another,
it has to be abstracted from a local situation and ‘reversed’ back when it
arrives in another destination (Shove et al., 2012). As Sven-Olov ‘reverses’
the knowledge he receives from the full study, he interpreted it in, for him,
the best possible way that allows him to continue working with his innova-
tion. In Figure 27 there is a schematic illustration on the process described
above on how practices interacted and were connected. The brokering prac-
tice sits in the centred between the practices associated with the company
and practice associated with the university.
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Development

Practice
Academic research Brokering
practice Practice
-~ <
Business
Practice

Figure 27. An illustration of the connection between practices within this collabora-
tion (the business and development practice are not in a hierarchal order)
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Chapter VIII: UIC 3, several practices linked
together

This turned out to be the largest collaboration in SMURF both in regards to
funding as well as time and commitment from the company and the re-
searcher. It was also one of the earliest projects that was funded and used as
a reference “flagship project” for the SMURF-project group. Mercodia was
also the largest company part of SMURF-project and through the years, |
followed their involvement with Peter’s group and the responsibility was
continually transferred between persons in the company.

A unanimous SMURF project group approved the project application on
31 January 2012. The application sought the highest amount of funding over
a six month period, SEK 320,000. The two parties also put in resources of
their own giving the project a total budget of SEK 487,000.

1. The company

Mercodia is a Swedish company that specialises in producing ELISA-assays
(Figure 28). The company is a privately owned life science company with
around 60 employees in Sweden and about 10 worldwide. The owner has
remained the same since the company was founded in 1991. Mercodia have
specialised their competence towards developing ELISAs in the area of met-
abolic diseases and in particular assays for insulin, C-peptide and pro-insulin
both for humans and rodents. They do however produce ELISAs towards a
wider range of other antigens and also develop new assays on demand hav-
ing in-house laboratory facilities and plenty of corporate researchers em-
ployed. Their customer base consists of companies as well academic re-
searchers in several countries. In general, they have a strong base in many
research settings being regarded as one of the top companies in the world in
regards to quality of their ELISA assay products.
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Detection signal

Detection Ab

Target protein / \

Capture Ab

Figure 28. A simplified picture of the general principles of an ELISA. ELISA is an
analytic biochemistry assay that uses a solid-phase enzyme immunoassay (EIA) to
detect the presence of a substance, usually an antigen, in a liquid or wet sample (Ab
— antibody).

Their focus is development of ELISA and not explorative research. Such
notions are left to their university partners. One manager is clearly making a
distinction between what Mercodia does and what transpires within a univer-
sity. The quote below is illustrative of how Mercodia seems to reason:

I mean we do development more than curiosity-driven research, but I guess
that depends on what you put into a research concept — Annica Carlsson

2. The researcher

Peter Bergsten is a professor at the Department of Medical Cell Biology at
UU. He has for a long time investigated mechanisms of beta-cell secretory
dysfunction in obesity and obesity-related development, meaning he is a
diabetes researcher. He uses both in vivo (processes performed or taking
place in a living organism) approaches, where young obese individuals are
examined, and in vitro (a process performed or taking place in a test tube,
culture dish, or elsewhere outside a living organism) approaches utilising
isolated beta-cells and islets of Langerhans. At the time I followed his work,
he was also scientific coordinator of the EU-project “Beta-cell function in
Juvenile Diabetes and Obesity”.

Peter Bergsten is also the head of a research group that is joined together
around mechanisms of lipotoxicity'? in beta cells. This research topic is ad-

12 Lipotoxicity is a metabolic syndrome that results from the accumulation of lipid intermedi-
ates in non-adipose tissue, leading to cellular dysfunction and death. The tissues normally
affected include the kidneys, liver, heart and skeletal muscle.
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dressed in in-vitro studies by using various cell and molecular biology tech-
niques, but also in in vivo studies by measuring the level of circulating free
fatty acids, hormones and inflammatory markers. There are about 20 people
within the research group of varying academic degrees and titles. Together
they run a number of different projects” that incorporates in-vivo and in-
vitro practices often involving external partners, both academics and compa-
nies, e€.g.:

* A project about the role of ER (endoplasmic reticulum) stress in
the lipotoxic action of free fatty acids on beta cells.

¢ Understanding the mechanisms of toxicity induced by long-term
exposure to fatty acids. This project is done in collaboration with
partners in Geneva, Switzerland.

* A project about the role of FFAR1 (Free fatty acid receptor -1) in
fatty acid-induced effects on beta cells.

* The effects of free fatty acids and non-carbohydrate metabolites
that are elevated in obesity on hormonal secretion from human is-
lets. The project focuses on how free fatty acids of different types
and other metabolites that are elevated in plasma during obesity
affect the secretion of other hormones other than insulin from the
islets of Langerhans.

* The effects of fatty acids on insulin secretion and mitochondrial
respiration in a human beta-cell lineage.

* A project focused on the effects of metformin on improving
changed insulin secretory pattern from palmitate-treated model of
human pancreatic islets and investigating the underlying mecha-
nisms by exploring mitochondrial respiration, ER stress and apop-
tosis.

* A study on the changes in hormones and metabolites in childhood
obesity and the progression to impaired glucose tolerance (IGT)
and type 2 diabetes (T2D) diagnosed by the oral glucose tolerance
test (OGTT). This is done through the Uppsala Longitudinal Study
of Childhood obesity (ULSCO) cohort. Here some of the work is
done in collaboration with SLU.

3. The project

One company representative and Peter Bergsten first met on AIMday diabe-
tes, which took place in early 2012. Mercodia had sent in a range of ques-
tions and one of them caught Peter’s attention. Before the AIMday session

13 1 have chosen not to explain the technical terms used in the examples. Instead these projects
are meant to highlight what the research group is involved with, what connects it and who its
external partners are.
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Peter was well acquainted with Mercodia’s products and the company, hav-
ing been a customer of them for a long time, ordering hundreds of ELISAs
for his research group each year. He had however not been involved with
any type of collaboration with them before this project got started.

The parties decided not to apply for a pre-study grant being confident that
their idea was good enough to go for the larger amount of funding. The for-
mal goals of the project specified in the project plan were for Mercodia fo-
cused on developing a new product, or rather modifying an existing ELISA-
assay into a new ELISA-product in order to detect a protein that had an un-
clear connection to diabetes. For Peter Bergsten, the work in the project was
mostly aimed towards using this new product to gain insights into diabetes.
The potential to look at this protein and its unclear connection to diabetes
was for him very fascinating, but in order to get to that stage, the two parties
first had to work together in order create this new product. The goal of the
company and the goal of the researcher came together in this way to form
something they could both work towards.

The project was divided into two parts, one cell study and one patient
study, i.e. one in-vitro and one in-vivo trial. The first thing that was done
took place in Mercodia’s facilities: a few laboratory researchers in Merco-
dia’s R&D division made an early prototype of an ELISA-assay that targeted
the wanted protein. Creating a prototype that was able to detect the protein
was not that difficult, it is a very different story when the same test is used
with blood or other types of serum and the interference and cross-
connections with a range of other proteins could present a problem in that no
or too little detection signal is produced. The next step was then to extract
samples of blood to test if this ELISA could detect the wanted proteins with-
out too much interference. This prototype was sent by mail to Peter Berg-
sten’s group and became the foundation for the work. At Peter’s lab, they
tested the ELISA with blood samples and the result was sent by e-mail to
Mercodia’s R&D lab. Some discussions between Peter and Mercodia took
place and the test was adjusted accordingly; this process of back and forth
went on for a little while with face to face meetings, phone calls and emails
until both parties felt happy about what the test could demonstrate.

The next step was to do the actual in-vivo study so that the ELISA test
could be evaluated in a ‘real-life situation’, enabling also Peter to explore his
research questions. The clinical patient study was here performed in the fol-
lowing manner: Forty obese individuals and twenty lean control individuals
were fasted over night at Uppsala University Hospital. On the following
morning an oral glucose tolerance test' was performed. Samples were col-
lected and plasma separated. Insulin, C-peptide and pro-insulin was meas-
ured by the ELISA kit supplied by Mercodia in addition to the glucose test.

' The glucose tolerance test is a medical test in which glucose is given and blood samples
taken afterward to determine how quickly it is cleared from the blood (Wikipedia)
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In the in-vitro study, human insulin producing cells, human islets and
human B-cells were exposed (or not exposed) to a type of fatty acid and the
B-cells also to C-peptide. The C-peptide concentration was based on the
value obtained from the previous patient study. An ELISA kit from Merco-
dia was then used to analyse for the presences of C-peptide, pro-insulin and
insulin. All of the laboratory work during this process was done at Peter
Bergsten’s laboratory involving two of his PhD students.

Throughout the project work, there were regular meetings and/or emails
sent back and forth between the company and the researcher as a way of
communicating and discussing the results of the trials and how the ELISA
could be further developed. Both Mercodia and Peter highlight that this was
a way to manage the different competences each of them possessed and the
different goals they wanted to achieve.

We did some technical stuff here and they did some tests over at their labs —
Annica Carlsson

Shortly after the project had ended in late spring 2012, it was clear to both
parties that they wanted to keep working together even though none of them
could trace a tangible result from the SMURF funding. The ELISA that was
used did not directly transfer to a product for Mercodia even though that was
their initial hope. Peter emphasised first of all the scientific output of the
project, meaning that he got some new knowledge from the results from the
patient and cell study, but equally important was also how the project al-
lowed for him and Mercodia to establish a relationship. He thought that the
establishing of industry partners was not only important for him, but for
academia in general. It could provide PhD students with employment after
their thesis work as well as future fruitful partnerships. He was in fact able to
engage four of his own PhD students within this first project with Mercodia.

Directly after the project ended, Peter managed to get Mercodia on board
on an application towards a call from VINNOVA in trying to develop a new
ELISA towards detecting a protein called Glicentin. This project resulted in
much more tangible results than the SMURF-project in that a new product
(seen in figure 29 below) was put on the market and two publications were
published in connection to this work or from utilising the new assay. Work
was carried out in a very similar manner as described above.
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Figure 29. A photo taken in Peter’s research lab showing boxes of the Glicentin
ELISA-assay. There is also a 96 well Microtiter plate (in pink in the middle of the
table) used for doing the ELISA lab

Fast forward a bit and Peter is yet again able to include Mercodia in another
project, a joint application towards a call from ScilifeLab"

Annika Carlsson email correspondence to Peter Bergsten (9 October
2013):

Hello!

The decisions go quickly here. Mercodia has decided to join ScilLife innova-
tion pilot for companies, so together we can write an application to get possi-
ble project funding. The application form is in the email below, the deadline
is the end of October. Can you look at the relevant parts for your gang and
we can look to see what’s relevant for us and then we can write something
good?

Indeed, Peter also kept pushing to get Mercodia into more projects, but now
with a lot more actors and much larger scope.

15 Science for Life Laboratory, SciLifeLab, is a national centre for molecular biosciences with
a focus on health and environmental research. It is a collaborative arrangement between four
universities: Karolinska Institutet, the KTH Royal Institute of Technology, Stockholm Uni-
versity and Uppsala University. (Scilifelab.se)
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Peter Bergsten email correspondence to Robert Gunnarsson, Annika
Carlsson (Mercodia) Jarl Hellman, Anders Forslund, Niclas Abrahamsson,
Niklas P Nystrom, (Uppsala University Hospital), Fredrik Rorsman Depart-
ment of Medical Science Uppsala University, Jonas Bergquist, Kumari Ub-
hayasekera (Department of Chemistry Uppsala University), Ernest Sargsyan,
Levon Manukyan, Hjalti Kristinsson, Johan Staaf, Hannes Ohlsson Jing Cen,
Azazul Chowdhury (Department of Medical Cell Biology)

(21 Feb. 2014):

Dear all, The Endobarrier story has developed rapidly during the last week
and I would like to meet all of you next week and discuss a Horizon 2020
project, where you all could be participating. The deadline is March 11. The
reason for the short time-line is the recent annual meeting in Beta-JUDO,
which I had to focus on. After we came back about a week ago I read the
H2020 call texts and identified an interesting call.

Topic: presentation and discussion about “Gut-JUDO”, H2020 project pro-
posal. Where: BMC (I will book a room). When: this is the tricky part, I pro-
pose late afternoon. TASK (all): go to the Doodle and put in your dates.

There are quite a few persons on the list and I realize that some of you don’t
know each other. But if we do this right and swiftly there will be excellent
opportunities to change the “not knowing each other” within a joint project.

At this point the project is still forming and I would like you to be confiden-
tial about it.

Mercodia’s reflection on their commitment with doing projects with Peter
had much to do with his way of coming up with ideas and suggestions that
they could tag along with.

He comes up with ideas and we, you know, just tag along — Annica Carlsson

When Peter is asked about what a “typical collaboration of a similar kind
(like the one with Mercodia) looks like?”” he starts by explaining that most of
the time he approaches a company giving suggestions and ideas on how they
might work together and how they might benefit from a collaboration.

Over the course of this entire collaboration, they met regularly over the
years and both Mercodia and Peter described the dialogue as productive in
order to shape the products they have worked on. Peter believes that his ex-
pertise is the reason they want to work with him, but also to get access to
patient samples to test their product on. It has nonetheless on occasion been
difficult to manage the different priorities: Peter had to acknowledge that
Mercodia’s main focus was to create a product, something which occasional-
ly collided with his own interests. The managing of this clashing interest has
been a learning experience for him and also something that he could build on
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and create an interest that he could exploit for his own research group.
Mercodia being a company with a core competence close to Peter’s research,
he also felt that being able to directly communicate, and work, with them
allowed him to really get to know key persons within the company. That in
turn gave him a direct channel to the company and allowed him to go be-
yond the scope of the initial project and discuss possible new product devel-
opments of ELISA-assays.

Mercodia is a company that on most of their R&D project in some way
involve academic researchers and they work actively to find collaboration
partners at universities all over the world. In the case described here, one of
the responsible persons at Mercodia also had a personal connection to the
research group and had previously worked and earned her doctorate in the
same department. She however asserts that with the available funding from
SMUREF they could go ahead and initiate a formal collaboration, something
that might have happened without SMURF, but the project provided a real
opportunity to go forward with the idea that Peter had suggested. The type of
collaborations that Mercodia initiated through SMURF was unlike any of the
company’s previous engagements with academia in that their academic part-
ner was given the resources and that the work needed to be more structured
through a project plan/application. Mercodia valued that the project gave
them university contacts and access to patient material and a deeper insight
into the specific levels of Insulin, C-peptide and pro-insulin in obese adoles-
cents. The two publications that followed the study could also create an in-
creased exposure to a scientific community and new customers and markets,
perhaps leading to increased revenues for Mercodia over time.

For Mercodia, these types of collaboration do come with some difficulties
and concerns that need to be thought through or perhaps handled. The col-
laborations with Peter and his group were no different for them than other
academic researchers: Time constraints within the company make it difficult
to assign responsibility for a collaboration of this kind that is, often, outside
a single person’s regular work responsibilities. It is also quite frequent that a
researcher’s interest is not the same as the companies.

The researcher says that we are supposed to look at this question but most of
the time we are interested in something very different’. It’s like sell vs. pro-
ducing good science — Annica Carlsson

Normally, they handle such an issue by dividing the project in to several
parts where they agree to help the researcher with something of his or her
interest as long as they agree to do the same for Mercodia. This however
often requires some negotiation within the company, as it is difficult to see
how the company will benefit in the short term. One of the managers in
Mercodia therefore points out that it can be very beneficial to be a small
company; there is no corporate head office far away that decides on what to
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do. In smaller organisations, you have much more freedom to make your
own decisions on how (or if) to proceed with collaboration. Because of this,
it is also essential that one ‘clicks’ with the researcher or work will be less
than productive. They also saw some risks with engaging themselves in the-
se kinds of projects: perhaps there are promises that will be broken even
though the company puts in a lot of resources, there might be sharing of
sensitive data even though confidential disclosure agreements have been
signed, this is even more so with researchers than other companies as they
are not used to handling sensitive data and might accidently “spill the
beans”. In this collaboration, because Peter is such a dynamic and inspiring
person, the work came rather easy. Mercodia also underlined the important
aspect of having a written agreement, as this type of document provides both
parties with a sense of security.

Over the years after the SMURF funded project, the two parties, in col-
laboration with others, did manage to create two new products that Mercodia
now markets and sells to companies and researchers, one Glicentin ELISA
and one Pro-glucagon ELISA. Peter’s group produced two articles using
these two assays. One of the managers in Mercodia points out that this sort
of work (working with academics) often comes with a lot of negotiations,
uncertainties and on occasion unclear value for the company.

4. Analysing the practices: multiple practices connected
through a broker

In this case there were a number of different, but related practices that came
together, shared and exchanged practice elements between one another by
being involved in the collaboration.

The collaboration concerned two different sites. Firstly the company with
a development practice centred on the ELISA technology. The company is
focused on a practice around producing and developing this technology.
There is meaning in developing ELISAs in the best possible way, to adjust it
and make it work; there is competence in understanding immunology and the
properties of ELISA parts, and the material element is the able individual
body of the lab personal and the ELISA kit along with the laboratory equip-
ment (figure 30).
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Mercodia’s
development
practice

Competence in managing
laboratory technics,
understanding immunology

Material in the human body, Meaning in developing
laboratory equipment/ an ELISA
ELISA material

Figure 30. The development practice of Mercodia

Just like the previous UICs there was a business practices connected to this
development practice (see the description in UIC 1) and in the same way
they were mutually dependent on one another in their institutional resources.

Peter Bergsten and his groups have an academic research practice built
around knowledge, technical capabilities and technologies centred on lipo-
toxicity in beta cells. There seems to be a fair amount of variations in this
research practice, judging from t how Peter described his group and the
number of projects they are engaged in. Still it has the properties of a prac-
tice around some common materials, meanings and competence as seen in
figure 31. There is competence in this practice within the understanding of
knowledge of laboratory techniques and machines, and mechanism of lipo-
toxicity. Meaning is the discovery of new knowledge and claiming recogni-
tion on this new knowledge. Material is found within the body of individuals
working in the lab, human serum or blood, machines and protocols, e.g.
ELISA. The practice is also, just like the cases above, dependent on the insti-
tutional resources of academia.
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Department of Medical
Cell Biology research
practice

Competence in understanding
mechanisms and knowledge
on lipotoxicity

Material in the human body, Meaning in
material infrastructure, the EM research/discovery

Figure 31. The academic research practice within the Department of cell biology in
the collaboration

There were more practices composing the collaboration process between
Mercodia and Peter Bergsten than in the other UICs described in this thesis.
There was also a “clinical patient-study practice” that incorporated practice
elements from both Mercodia and the Department of Medical cell biology.
This practice was both spatially and temporally separate, with activities iso-
lated from the other two practices (development and research practices). This
clinical research practice is needed because the other two practices cannot
accommodate everything that needed to be done. For work to continue there
were more activities involved and as described in the case the patient study
add such notions. This is practice with a competence elements based on
managing blood test, knowledge on techniques and how to follow strict re-
search protocols, and on being a competent medical practitioner. Meaning is
found in performing activities to the exact specifications of the medical pro-
tocol. Key material elements are the blood samples, the body of the patients
just as much as the body of nurses or doctors and there was also, in this in-
stance, a material element of an ELISA-assay/protocol. Figure 32 depicts
these connections.
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Clinical patient-
study practice

Competence in managing equipment,
taking blood samples,
being competent medical practitioner

Materials in the blood samples, Meaning in following a
the patients and the body of nurses protocol to the point,
or doctors, ELISA-assay/protocol taking blood samples

(in this case)

Figure 32. The clinical patient-study practice

Lastly there was a brokering practices present in the collaboration: Peter
Bergsten acted as a broker and was carrying this along with the research
practice and was "at the heart of things" (seen in Figure 33) between the
three above practices throughout the whole collaboration with Mercodia.
This brokering practice was able to create elements of meaning, transferring
materials and offer parts of competence element to the other three practices.
It was virtually the same brokering practice that was part UIC 2, although
with some variations within the individual practice elements. Moreover there
was one individual who has travelled between both sites (UU and Mercodia).
She had experience in both the research practice and the development prac-
tice having been employed in the research group and now working at
Mercodia. She, just like Peter, was also able to act as a broker and create
connection between the different sites when work was carried out.
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Peter Bergsten's
Brokering practice

Competence in social interaction
and knowledge on what others need

Material in the human body but also Meaning in the successful
some materials e.g. project documents,  mediation and connection
applications etc. of other practices

Figure 33. The brokering practice in this collaboration mostly carried by Peter Berg-
sten

Moving into the work that was done: the practices were connected through
the activities of a broker and a boundary object, Peter Bergsten and the ELI-
SA test respectively. Once again a brokering practice has the centre stage,
this time it is connecting practices from actually more than two sites
(Mercodia, UU and Uppsala University Hospital). All three practices are
able to find meaning in creating a test that is viable in-vivo. The ELISA can
be produced towards specific antigens in-vitro, but it is far more difficult to
create a test that can be useful in blood or other types of serum where the
interference and cross-connections with a range of other proteins presents a
problem in that no or to little detection signal is produced. The material ele-
ment part of the research practice thus “resists” and it needs to be adjusted
and fit in order to be useful. It is through the modifications of the material
artefact, the ELISA, that the process of work is structured and all the in-
volved practices are collaborating. Creating an ELISA that can be useful for
a research practice is the aim of the work within this UIC.

The practices came together and connected in the project in the following
way and an illustration of these connections between practices can be seen in
Figure 34. A patient study is performed, i.e. the clinical study practice: Forty
obese individuals and twenty lean control individuals fasted overnight at
Uppsala University Hospital. On the following morning, an oral glucose
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tolerance test was executed. Samples were collected and plasma separated.
Here, one practice is creating parts of a material element, the blood samples.

Research
Practice
ELISA
Business Development
Practice Practice

ELISA ELISA
> D S

Brokering Practice

ELISA

Clinical patient
study pratice

Figure 34.The collaboration between Mercodia and Peter Bertsten’s researcher
group understood as practices performed in different places and in different times
but connected with each other.

Then, the research practice takes over using the artefact created by the de-
velopment practice: Insulin, C-peptide and pro-insulin was measured by the
ELISA kit supplied by Mercodia in addition to the glucose test. In the cell
study, human insulin producing cells, human islets and human B-cells were
exposed (or not exposed) to a type of fatty acid and the B-cells also to C-
peptide (provided by another company). The C-peptide concentration was
based on the value obtained from the patient study. An ELISA kit from
Mercodia was then used to analyse for the presences of C-peptide, pro-
insulin and insulin. All of the laboratory work during this process was done
at Peter Bergsten’s laboratory involving two of his PhD students.

In the beginning of the collaboration, the brokering practice is connecting
practices that can be useful as Peter Bergsten is performing his activities.
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This is successfully done and the cell study is initiated. The cell study is
divided between two sites (Mercodia and UU’s laboratory). Work starts with
the development practice at Mercodia R&D: they possess the material ele-
ments in the ELISA-kit, in depth competence on how it works and a mean-
ing structure in performing a type of product development, modifying the
material element and creating a specific artefact (the ELISA-assay). This
artefact is then used as one of the material resources for another practice in a
different location, the research practice at Uppsala university. This material
element, the artefact, allows for a research practice to be performed. Peter
and his group are able to use a resource that Mercodia does not have, real
patient blood samples.

There is one practice performing the in-vivo study (including the devel-
opment practices done by Mercodia); another practice performing an in-vitro
trial and one practice coordination and managing this work, the brokering
practice. These practices are all connected and influence each other in a spe-
cific time sequence that becomes an iterative process within the collabora-
tion.

After the first trials, the brokering practice is once again active through
Peter Bergsten transferring practice elements that allows for the development
practice to be performed at Mercodia which change the ELISA accordingly.
These three (brokering, development, research) practices are executed in an
iterative manner over a period of time in order to produce a material element
that is then used in another site (Schatzki, 2001). The next step in the work
involved different practices and other practice elements joined together by
the ELISA-assay, the patient-study. It is now practices that involved doing
the in-vivo study so that the ELISA, the artefact previously created, could be
evaluated in a “real-life situation”. Patients, or more specifically their blood,
now become the centre of attention in a hospital environment. The result of
the samples in the study was evaluated with the ELISA that had been devel-
oped in the first process. In this way there are five practice involved within
this collaboration (the fifth one is a business practice which is connected to
the development practice, but it does not play a direct part in the work that is
done by Peter Bergsten’s group).

This pattern of different practices collaborating developed into a process
that was continually performed throughout the rest of the collaboration. Car-
riers of practices in both locations continually produced elements that follow
after one another in the creation of new practices. This way of analysing
collaborations of practices is close to how Shove et al. (2012) describe how
certain practices (like conduction of a surgical operation or steelmaking)
suppose and require the reproduction of others, e.g., shipping captains de-
pend on harbours and docks and a global network of people capable of faith-
fully reproducing docking practise when called upon to do so. In such in-
stances, a sequence of practices is important, where one practice produces
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elements (meaning, competence or materials) on which another depends: via
pre- and co-requisite practices collaborate (ibid.).

What this case also demonstrates was how the brokering practice carried
by Peter Bergsten was able to connect multiple practices. But he is not alone
in bringing practices together. A material, the ELISA-kit/assay/protocol is at
every stage as a material practice element. He was the driving force for the
initial project to get going and he was the one who wrote most of the appli-
cation towards the SMURF-project. His activities when the project activities
start were not directly involved in the day-to-day laboratory work practice
with the ELISA-product; instead he acted as an advisor and coordinator for
his research group, influencing the academic research practice, not being
directly involved in it. Members of his research group performed the labora-
tory work described in the text with him at the helm overlooking, leading
and managing the discussions with Mercodia. What was also clear was that
by being a carrier of a research practice at UU, he had access to resources
most companies do not have and was able to bring it into the collaborations
he initiated and/or facilitated. This is the reason that he was able to carry out
a brokering practice so successfully.

The research practice and the development practice share some important
connections; the result of the development practice (the ELISAs) is for in-
stance able to easily be incorporated into the research practice as a material
element. Both sites (Mercodia and UU) had similar material elements and
competences. Still, the practices were not the same and they stayed separate
having different elements in their constellation, with the development prac-
tice closely connected to a business practice. This was evident in that the
element of meaning differed between practices.
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Chapter IX: UIC 4, Collaboration centered
around one practice

This was a collaboration that originated from SLU and SLU-Holding and
was the last project that the SMURF-group granted funding for before clos-
ing the books. Because of SMURF’s timeline, this collaboration was imme-
diately put under time pressure to start work, as there was a risk that they
would not get reimbursed for their expenses. The project requested the max-
imum sum of SEK 250,000 from SMURF and the two partners put in the
same amount themselves making the project budget total SEK 500, 000.
Having a history of both professional and personal connections, they went
straight for the larger project without first applying for the small “pre-study”.
As time was a factor, academic and the business partners were advised by
one of the SMURF-project group members to go for a full-study grant and
skip the pre-study phase. The project was quite short in many ways, as can
be seen in the description below.

1. The (two) companies

GisGruppen AB is a consultancy firm with only two employees Mikael
Schroder and Erik Lundborg. They are both landscape architects and studied
at SLU in Uppsala. They provide consultancy services in business develop-
ment in relation to geographic information systems (GIS). GisGruppen has
its core business in work with feasibility studies, investigations, system ar-
chitecture and education on aspects of GIS, categorising themselves as a
service company that sells consultancy hours. When the company got in-
volved with the SMURF-project and I started to follow their work, the com-
pany had just recently gone from zero employees to two. Previously Mikael
and Erik had their own individual one-man consultancy company and were
also employed at a larger consultancy firm, but in November 2012 they quit
their jobs and started working together 100% as GisGruppen. The hope for
the company was that the outcome of the collaboration would become a
product to sell and market, a strategic attempt to broaden their business port-
folio. Mikael and Erik had divided the different contracts that GisGruppen
was engaged in and Mikael was responsible for their involvement in this
project. Erik’s part in the company was generally toned down slightly over
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the years that I followed this collaboration as he got more involved with
running his rural farm, leaving much of the business to Mikael. Instead, or
rather in addition, Mikael decided that because of the sheer amount of work
that needed to have done in developing the product that they needed help
from someone. He arranged for another consultant to assist him in the devel-
opment while he managed the more GIS-related questions and technologies.
This one-man consultancy company called Arctic Tiger was given part own-
ership in the licensing agreement between the company (at this point compa-
nies) and the researchers. This collaboration had in effect turned into a triad.
However, because of the very close connection between Mikael/GISgruppen
and Arctic Tiger/Tom Blackmore and also how the two structured the prac-
tices when working with the researchers, I will simply refer to them as one
entity rather than two.

2. The researcher(s)

Kerstin Nordin did her undergraduate studies in landscape architecture dur-
ing the early 1980s. She then worked many years in the parks and recreation
administration in Stockholm as a landscape architect. Since 2001, she has
been a lecturer in landscape planning at the Department of Urban and Rural
Development, Division of Landscape Architecture at SLU. She has long
divided her time between lecturing and working on her PhD, which essen-
tially meant developing a Children’s Maps in GIS (CMGIS) (more on that
below) methodology. After publishing four papers in relation to this work,
she defended her thesis in 2015 called “Att sétta barn pa kartan” (Placing
children on the map). Part of the collaboration described in this case had a
direct influence on her PhD.

Involved in this collaboration with GISgruppen was also another re-
searcher, Ulla Berglund. She was a colleague and main supervisor for
Kerstin in her PhD project (she has since left SLU). Ulla has a PhD in Urban
Design at the KTH Royal Institute of Technology and has published research
papers that relate to CMGIS. Ulla has been a large part in the development of
this product. Kerstin took much of the main lead within this project and even
though Ulla had an influence on what transpired, it will mostly be Kerstin’s
voice in the description that follows. For both Ulla and Kerstin, the main
goal of the collaboration with the companies was to develop a product that
could provide them with data for research papers; they had no interest in any
possible financial gain that might ensue after finishing the project.
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3. The project

CMGIS is a survey tool with one essential difference from most other tools
and software out there in that it is map-based instead of the more conven-
tional purely question based. It is a digital map questionnaire for children
around 10 years old with the aim to understand how they use, experience and
would like to improve their outdoor environment. Additionally, when possi-
ble, the children’s teachers are also asked about the outdoor environment and
its relation to educating these children (Nordin 2015). An example of how a
result from one of these digital maps might look after a questionnaire has
been filled in can be seen in Figure 35. This method can be used as a way of
managing how to plan an urban environment that takes into account how
children view their surroundings. For Ulla and Kerstin this is a research
method to learn more about how children relate to the physical, outside envi-
ronment.

Children's
Sketch-Map
Responses

C2 School Routes (120)
C3 Leisure Routes (190)
BERA8E C4 Areas used (160)
A C5 Dangerous or unpleasant (79)
C6 Favourite Places (136)
o C7 Suggestions (91)

(\ Bike, walking
AN g M Participating Schools
Car Road

Figure 35. The result of a survey done in relation to the SMURF-project in an un-
named Swedish municipality

This collaboration was an attempt to try to improve this survey method so
that it could be marketed, sold and subsequently used by municipalities all
over Sweden. There had been a number of earlier versions of the product
developed in collaboration with other actors, but none that really worked in a
satisfactory manner according to Kerstin.

Mikael and Kerstin actually knew each other long before any project was
ever conceived of. Mikael and Erik had worked at the Department of Urban
and Rural Development in 2001-2002 in a research project with Kerstin as
their main supervisor. Kerstin and Mikael also worked together on a project
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at the County Administrative Board of Vistmanland. Mikael had also
worked on helping Kerstin evaluate an earlier version of CMGIS in 2009-
2010. During the years leading up to the project, they would occasionally see
one another at conferences they both attended or just randomly encounter
one another moving in conjoining social circles. When this happened, they
often talked about starting to work together again on CMGIS if a situation
where both available time and resources would arise. During a chance meet-
ing in the spring of 2013 at Uppsala central station, they once again got to
talking and this time they decided to have a go at it and try to find resources
together. Because of Mikael’s previous connection with the Department of
Urban and Rural Development and his time as a student at SLU, he knew
that SLU-Holding existed. Kerstin, being employed in the Department, also
new of SLU-Holding and together they made inquiries into any funding op-
portunities for developing their idea.

Kerstin underlined in all the interviews we had how much difficulty they
struggled with in working with other partners in earlier development of
CMGIS. Because of all these issues, Kerstin and Ulla have been close to just
giving up in trying to create a product that would work and could generate
data for them.

We have had such incredible difficulty to communicating with others we
worked with, we were actually very hostile towards each other in the end —
Kerstin Nordin

For the researchers, it was very important to find someone that could under-
stand what they wanted to achieve. Someone they could trust. With Mikael
(and Erik’s) previous history and knowledge about the product Kerstin and
Ulla had great hopes for this collaboration. The project plan was approved
by the SMURF-group on the 30 of August 2013.

Bjorn Ingemarsson, Email correspondence To Mikael Schroder (31 Au-
gust 2013):

Hello Mikael! Thanks for a clear and good finalisation of the project plan.
We [the SMURF project group] approved the project yesterday. I’ll come by
Monday and arrange with the contracts agreements. It has to be signed by all
parties (5 copies).

When this project eventually got stared it was very quickly realised by Mi-
kael that there was much more work than he originally thought. As a conse-
quence, their investment in this product had to increase if there were any
hope of finishing something they could market and sell to a municipality. It
was around now that Tom Blackmore (Arctic Tiger) came in as an assistant
developer with an expertise that matched and complemented Mikael’s.

The first thing that needed to be done, which had begun some time before
the SMURF-project application, was to establish what the product should be
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able to do and the project’s demarcations. They also had to find a common
goal that fit both the company’s and the researchers’ interests. This was not
something difficult as the researchers actively sought someone to commer-
cialise their product and GISgruppen saw a business potential. So after some
initial discussion, the project goal was specified as: The project aims to cap-
ture and commercialise the experience and knowledge that SLU's research
team has developed around CMGIS, in order to broaden its use and applica-
tion. One of the goals for GisGruppen was to make the product more versa-
tile.

It could be like maps for old people or whatever. It’s like a service you buy,
it’s like your going into SJs [note: Swedish railway] homepage and buy a
ticket to get on a train and you choose from where you want to go, destina-
tion and when you want to travel and with these comforts and then you pay. —
Mikael Schroder

If they could make CMGIS more flexible, they would have a range of differ-
ent products they could market towards potential customers. But the first
thing that had to be done was to make CMGIS work in a sufficient way that
also took into account the requirements from the researchers.

This project was very much a matter of making something already exist-
ing, but non-functional, work in a satisfactory manner and not about building
something from scratch. It seems as much of the work which took place in
this project had to do with establishing how to solve the technical issues that
plagued the product while still producing something that could satisfy both
the company and the research goals: commercialise, i.e. make money for the
company, and in so doing gather data from the product, i.e. do research for
the researchers.

The first step in working in this collaboration was to compile a list of de-
mands for what CMGIS should look like and be able to deliver as a ser-
vice/product. This was done through workshops, or rather brainstorming
sessions, where both the researchers and companies participated and tried to
pin down all of their requirements and how the solution should look and
work to allow for smooth use of data and functionality. They had a few of
these sessions during the initial work within the project: it was essential to
establish a common ground so that work could begin. Mikael explained that
it generated a hefty amount of information that needed to be documented and
put on paper so that he and Tom knew what to work towards.

What followed was developing an IT-system solution that matched the
requirements from the workshops and also incorporated parts of previous
versions of CMGIS, so that all data collected with earlier versions did not go
to waste. This was also what took up most of the time and labour within the
collaboration, making it the most significant step according to the collabora-
tors. They chose to build a solution from scratch instead of choosing an ex-
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isting IT-system to start working with. They used an open source database
called Couch DB and a number of frameworks as well as JavaScript to pro-
gram and build the product. This was Tom’s suggestion because he thought
that would be the easiest way in making the system as robust as possible.
Using these tools they followed a tedious iterative process of writing code,
debugging, bug testing, testing if the solution works, specifying and testing
again. After some time of this a mock-up slideshow was produced and that
was used to demonstrate to Ulla and Kerstin how Mikael and Tom wanted to
build the product. They all discussed the suggestion and when (or if) they
could agree that it would fit their expectations they proceeded to the next
step and once again started to build the IT-program with the above process.

The next step was for Ulla and Kerstin to go through the entire methodol-
ogy and processes associated with using CMGIS with Mikael and Tom. Cre-
ating a working IT-solution was only the first step. To be able to commer-
cialise the product, there was also a managing/communication process that
starts with instructing children and teachers on how to use the product and
ends with collecting and compiling the data gathered in a satisfactory man-
ner. This was then followed by workshops with the customer on how they
might use the results of the survey. After this step, termed “method educa-
tion”, GISgruppen should know enough to manage the product on their own
without any considerable need of assistance from the researchers. As Mikael
already knew much about the system, it was not a particularly difficult or
time-consuming step, but still regarded as important in order to create the
best possible product since the end goal of the entire collaboration was a
successful commercialisation of CMGIS.

The work process was structured in a process that followed a previously
set plan (Figure 36):

Tidplan och aktivitetsplan
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Figure 36. The activity plan for the project.
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To clarify what this activity plan covered and how it relates to the work pro-
cess described above, I have translated it to English below and also put in
some clarifying remarks:

1. Specification for the technical solution required for the method to work:
The new solution takes advantage of previous experiences, requirements and
knowledge of the product’s various parts and what it takes to make it work,
built on SLU’s previous research. This is to be put into a working IT-
software.

2. Development of pre-conditions for the IT-solution:

I Feasibility study, choice of IT-system solution

I Development of Prototype/Mock-up

IIT Establish development and operating environment (hardware / software):
IV Book subcontractor for development (Tom Blackmore/Arctic Tiger)

3. Modelling and adaptation of the data model, based on previous experience
I Modelling

4. Development of the IT-system:

I  Development of a system solution

[  Testing and adjustment of the designed system’s solution

II  User test of system solution

5. Packaging the method/product

I Development of the first version with user-guide and training package
towards municipalities and/or schools.

I Management of development / technology solution

6. Reporting to the SMURF-project. 15 December 2013.

7. Method education from the researchers:

[ Training and certification for GISgruppen

IT  Supervisory support in the practical application of CMGIS

8. Observation and quality assurance from the research team

9. Design of graphical user interface

10. Product with available map

The activities of the researchers concerned mostly the points 1, 7 and 8. The
other steps where done by the companies. However as the researchers and
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the companies were in continuous dialogue with one another the researchers’
opinions still had an impact on how the project turned out. Although this
process looks linear and straightforward, the actual work within the project
was often iterative and challenging, as highlighted by Mikael:

If everyone seems to agree, you move on to the next step, so it is all the time
a check at every step, do we talk the same language? There is a hell of a lot of
iterations. Then we'll go ahead and make a development and then we have a
ready solution, but another part is perhaps not at all clear, so maybe we are
forced to go back and redo some of the things we did because other parts are
not at all clear, we might have to redo stuff in the database to fit into the re-
quirements that we might have missed our misunderstood — Mikael Schréder

The SMURF-project was only the start of this collaboration and the final
report that was sent into the SMURF-group (14 February 2014) after the
project makes that clear. It specifies that the main focus was on knowledge
exchange and laying the foundation for what was to come further ahead in
developing the product. The process and practices described above stretched
over all the years until they successfully managed to create a viable, func-
tioning product that could be sold to municipalities. This took another 2 5
years of work, much of it unfunded.

When asked if this collaboration differed from other types of collabora-
tion Mikael previously had, he explained that yes, there was a clear differ-
ence in that they and the researchers made a commitment and an investment
towards doing something fogether. In other collaboration they had been part
of, there was less of mutual commitment.

This collaboration was so much more of an active participation from us/me
than what I have done previously. — Mikael Schréder

Mikael points out that Kerstin and Ulla have been very clear on what they
want in this collaboration. This has made work much easier in that they
could create what they called a “win-win situation”. Still, it seemed like
there was never any attempts to produce any research results from the col-
laboration in itself. The focus was to create a working product that only at a
later stage could be used to collect data for Kerstin and Ulla for future work.
This made this project focused on commercialisation above all else and the
researchers’ role became having an overview and supervising work to estab-
lish that they got what they wanted.

I am not really taking part in the practical work in the project. It is more
about supervising and controlling that we are on the right track - Kerstin
Nordin
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This UIC is to this day still active and it probably will be for the foreseeable
future given the nature of this project and the work that followed.

4. Analysing the practices: collaboration within one
practice

Just like three other cases this collaboration concerns two different sites. One
focused on development and business practice and another with a focus on a
research practice. The practices were in this way also dependent on two dif-
ferent institutional resources in their strive towards excellence.

However, unlike the other three UICs, this collaboration was character-
ised by the previous personal history and close connection between the col-
laborating partners and a strong focus on commercialisation of research. It is
in fact Kerstin and Mikael’s previous history that is the whole reason for
them to start working together. They have the same or similar educational
background, share a similar professional langue and are privately acquainted.
They met a number of times before the SMURF-funded project got started,
partly because they have the same interest in GIS-related questions. They
were for a short time even part of the same site and within the same research
practice with Mikael working at the SLU department. When asked on how
close the two are in relation to what they do in their day-to-day activities:
“Would you have been able to sit side by side with her [Kerstin] as a re-
searcher in her department? Mikael: Yes, I could easily do that. When we
get together we often discuss her research and methods. I mean there are
differences in what I do and what she does but we are close, for sure.” This
highlight the effect individual’s history can have on the connection between
practices and how work developed in the collaboration.

In the work that takes place most of the practices are concentrated on two
carriers, Tom and Mikael in their attempts at building a working IT-product.
Ulla and Kerstin have previously performed practices that resulted in the
method for evaluating how children view their outdoor environment (an
early version of CMGIS). This was before the collaboration described above
took place. The result is that they hand over much of the work to the compa-
nies involved in the process of making CMGIS commercially viable. The
project goal is also clearly focused on commercialisation of research. At the
core of the collaboration is Tom and Mikael’s practice, a practice around
performing programming and writing computer code. The hope for the re-
searchers was that this product would generate data that they can use in their
academic research practices in a later stage. It was never possible to distin-
guish any academic research practices being performed as the project and
collaboration unfolded over the years, only the possibilities to do so in the
future. Kerstin’s quote above is a clear indication of that.
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So in this way the UIC becomes a sort of reversed share of workload
compared to the other three cases. The development practice associated with
the companies does most of the job and the researchers are incorporated into
that practice through the activities they perform as inputs to the product de-
velopment practice.

The project goal that was written down and specified within the project
plan/application, arguably one of the collaborations boundary object, gives
the same picture on how work was structured: The project aims to capture
and commercialize the experience and knowledge that SLU's research team
has developed around CMGIS, in order to broaden its use and application.
It is clearly visible in the agreed on goal that was established beforehand that
this project was to be heavily focussed on the development practice. The
practice elements come together in the competence of the bodily notion of
using a computer and understanding coding language along with managing
CMGIS final version. There is meaning in solving the CMGIS issues and
creating a viable product for users and academic research. Both of these
elements are partially provided by the researchers’ activities. The material
element is composed of the body and the material infrastructure, like the
computer, but also of more virtual “material” elements such as databases and
IT development frameworks.

The process of development and the development practice was from a
practice perspective structured in the following manner: A material practice
element is recruited in an open source database called Couch DB and a num-
ber of frameworks as well as JavaScript. Using those material elements and
the elements above, the practice is set into motion through an iterative pro-
cess of writing code, debugging, and bug test, to test if the solution works,
specify and test again. After some time of this a mock-up slideshow was
produced and that was used to demonstrate to Ulla and Kerstin how Mikael
and Tom wanted to build the product. Through their discussions, the practice
element of meaning and competence is slightly altered and they proceeded to
the next step and once again started to build the IT-program with the above
process. The next step was for Ulla and Kerstin to go through the entire
methodology and processes associated with using CMGIS with Mikael and
Tom. Creating a working IT-solution was only the first step in the develop-
ment practice: three more activities also have been performed and linked into
that work: (1) There is a managing/teaching process linked to CMGIS in
instructing children and teachers on how to use the product. (2) Collecting
and compiling the data gathered in satisfactory manner. (3) This is then fol-
lowed with workshops with a customer on how they might proceed with the
results. As Mikael already knew much about the system and methodology,
step 3 was not a particularly difficult or time-consuming step but still re-
garded as important in order to create the best possible product since the end
goal of the entire collaboration was a successful commercializing of CMGIS.
This development practice can be seen in figure 37. The activities that Ulla

169



and Kerstin performed, education and supervising work, were centred on the
practice element of competence.

The development
practice

Competence in understanding
CMGIS functionality and management,
coding language

Material in the human body and Meaning in creating a viable
the material infrastructure e.g., CMGIS/product

computer but also databases

and frameworks,

the software itself

Figure 37. the practice of coding/building a commercial IT-system solution.

The sites of the companies and SLU are able to connect through the individ-
uals as the work they do together form the development practice. In this
UIC, the sites are connecting through one practice, not two or several like
the other three cases. This difference has to do with the lack of an academic
research practice involved in the work. The project was directed towards
commercialisation of a product rather than a joint goal towards business and
research. This way, the development practice became what used the availa-
ble resources provided by the SMURF-project. What laid the foundation for
the work was however very much an academic research practice, as the de-
velopment of CMGIS is the result of many years of Ulla and Kerstin’s re-
search. But, this research practice has in fact already been performed in pre-
vious stage and will be performed again in the future. It was not actively
partaking in what was done in the SMURF-funded project. Thus, this project
demonstrates a connection with different practices over time, where a re-
search practice is inactive and a development practice is performed. There is
a temporal connection rather than spatial (see figure 38).
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Figure 38. The temporal connection between the academic research practice and the
development practice in this UIC

The closeness can be understood as if the actors were part of the same site:
the practices that are creating the output and work within the collaboration
include both Ulla and Kerstin and Mikael and Tom being present also in the
same place. The academic researchers are both part of the development prac-
tice and provide practice elements to it. This UIC emphasises the importance
of the individual in how practices are formed and developed, how the indi-
viduals’ history impacts what type of practices are active in a given site and
how those practices look.

The role of the researchers became immersed within the same practice as
GisGruppen and Arctic Tiger. Kerstin and Ulla provided the foundation of
the practice elements of competence (and in some way also meaning) in the
practice that involved managing a future product towards customers when
they instructed Mikael and Tom. They specified in the workshops what they
wanted the solution to deliver so they would get the best possible data. Thus
these activities (giving opinions and demands, instructing on how to use
CMGIS) produced parts of the practice elements of meaning and competence
incorporated in the development practices required in building a commer-
cially viable version of CMGIS. This means that even though the actors de-
scribed that they worked very close together, from a practice theory perspec-
tive most of the activities were carried out within one setting and with a par-
ticular practice associated with Tom and Mikael. The practices within the
collaboration do only to a minor extent include the activities from Kerstin
and Ulla. That is not to say that their influence was not important, they were
just not a large part of the doings that created the outcomes of the collabora-
tion. They instead bring in elements of meaning (asking to work together
with GISgruppen/taking part in the demand workshop) and element of com-
petence (educating the company in using the product).
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Chapter X: Cross-case comparison

In this chapter the four case studies are combined and compared against each
other in some specific dimensions and their communalities and differences
are highlighted. They are also analysed in relation to existing literature. |
begin the cross-case comparison by summarising all the practices and their
connections in each of the UICs. From that I juxtapose the practices in the
different UICs in order to bring out similarities and differences. I then out-
line the facilitating factors for the UICs in comparison to the UIC-literature
and also a practice theory perspective. I then discuss the outcomes of the
UICs and lastly how adopting a practice theory approach reconceptualises
the idea of a clear separation between industry and academia.

1. Summary of the practices in the cases

There are, first of all, the practices involved within the SMURF project — the
administrative and brokering practices. The former was formed around the
administrative and managing parts in the project. The latter was about work
that was done in relation to the UICs: in order to broker between the aca-
demic and the industrial parties.

* The administrative practice had a material arrangement containing
some project management tools, e.g. an Excel chart with all the
project applications, PowerPoint presentations and an electronic
folder with all the project documents. The practice also includes
the infrastructure and space itself, along with the human body.
There is competence from both the material arrangements in the
knowledge that has been inscribed in the tools but also in the indi-
viduals at the centre of this practice. The individual in this specific
instance carried knowledge and experience concerning how to act
in the appropriate way as a project manager, e.g. being structured,
entrusting and communicative. There is also meaning in the suc-
cessful managing of the project activities, in engaging people in
acting in a way that will bring the project to conclusion and suc-
cess.

* The brokering practice is defined as separate but closely connect-
ed to the administrative practice. The three practice elements that
define it are a material that is mainly centred on the individuals.

172



This practice does make use of a material infrastructure like
emails or the phone, but the body is the carrier of a special kind of
competence and meaning within this practice. These individuals
had double competence in both in academic research and experi-
ence from managerial positions in business (Jonsson et al. 2015).
They have been part of academic and business practices and have
lingering knowledge of them, allowing this brokering practice to
have the possibility to connect to a diverse set of other practice el-
ements and practices within research and business. The practice
element of meaning is directed to the successful mediation and
connection of other practices.

In particular, the brokering practice acted as a type of connection in the ini-
tial steps of all the studied UICs, before their specific work had begun.
Through the brokering practice the individuals in SMURF matched compa-
nies and researchers together, and formed rules that the UICs had to adhere
to in order to get any funding.

In UIC 1, the practices were centred on a type of material, the Quartzene.
The two individuals who played a significant part in the collaboration first
interacted through an AIMday; the two could establish a connection because
they both carried practices that shared many attributes. Work was then initi-
ated and centred on incorporating two materials into the practice element of
material, the EM at Angstrom Laboratory and Quartzene that Svenska Aero-
gel produced in their facility. There were three practices involved in this
collaborating work.

* One development practice consisting of a material element with
machinery, Quartzene and equipment. This practice included
competence involving both understanding of intricate machinery
and knowledge on Quartzene. There is meaning in producing a
product/artefact that can be useful for users and generate revenues.
We can thus talk about this as a type of practice. It has an inherent
drive towards the excellence of developing Quartzene.

* There was a business practice with close connection with the de-
velopment practice. This practice had an element of meaning
around getting Quartzene out into the market, competence in be-
ing able to understand what others value in Quartzene and a mate-
rial element in infrastructure (email, phone, etc.), the body and
Quartzene itself. This practice was close to and depends on “the
market” (Keat 2008). It was about making money to advertise, to
sell Quartzene, and in this way creates resources (external goods)
for its own existence and thus also provides the conditions for the
development practice to sustain itself. In such a way, these two
practices were mutually dependent in that they shared a common
meaning and material element around Quartzene.
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Lastly, there was an academic research practice centred on a spe-
cific artefact, the EM: the competence and meaning of this prac-
tice is based on a material element and its specific techniques, i.e.
3D electron tomography, electron magnetic circular dichroism
(EMCD), fluctuation EM (FEM), strain analysis or quantitative
EDS analysis. Having the competence to perform a correct and
proper analysis with the EM using these techniques was key with-
in this practice. The carriers of this practice saw themselves as be-
ing related to practices that exist outside the institutional settings
of academia, i.e. close to “applied research” rather than “basic re-
search”.

In UIC 2, similar practices to UIC 1 emerged from the empirical material.
This time however a brokering practice had a significant role in facilitating
work in the collaboration.
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There was one development practice situated within the site of
Metahyd AB, geographically situated in Gévle. Meaning within
this practice was found in the ideological reasoning from the main
carrier, Sven-Olov: “To solve the world’s energy crisis [empha-
sised] and offer farmers a way to make it economically viable to
exploit biogas”. It was about making it feasible for farmers to use
biogas produced as a by-product from anaerobic digestion of or-
ganic matter. There was also meaning in the engineering crafts-
manship, in creating a product and a machine that worked. The
competence was to understand the mechanical properties of hy-
drating methane and the knowledge of how to build a machine
that works. The material element was the methane hydrating ma-
chine and the hydrated methane itself.

There was an academic research practice involved. It had a com-
petence element in having the skill to solve complex calculations,
being able to use a computer and associated modelling systems
and to understand research results. There was meaning in conduct-
ing interesting research. There was a material element that in-
volved the body in connection to using a computer to manage the
calculation and simulations.

The third practice was the brokering practice. It had a focus on
tracing funding/funding agencies for this development work and
creating a viable business out of Metahyd that would give the de-
velopment practice resources. In this brokering practice, there was
competence in talking, writing, operating computer, formulating
applications, ability to network. Meaning was in facilitating work,
sharing information, and helping Sven-Olov business become via-
ble. There was a material element centred on the human body, but
also a material infrastructure like the phone, computer or the In-



ternet. The main contribution of this practice within this collabora-
tion was as a mediator and facilitator of practice elements needed
by the other two practices above. The brokering practice was also
connecting to a type of business practice that looked very similar
to the business practice in UIC 1.

In UIC 3 the work was structured in a very different way yet again. This
time the connections between practices were shared between a material ele-
ment, an ELISA-assay, and an individual, Peter Bergsten.

There was a development practice within Mercodia centred on a
material artefact called “ELISA”. The practice was structured
around producing and developing this technology. There was a
practice element of meaning around developing this ELISAs in
the best possible way, to adjust it and make it work. There was
competence in understanding immunology and the properties of
ELISA parts and its production. The material element was the able
individual bodies of the lab personal, just as much the ELISA kit
itself along with the laboratory equipment needed.

Secondly, there was an academic research practice around
knowledge, technical capabilities and technologies centred on
lipotoxicity in beta cells. There was competence in this practice
within the understanding of knowledge of laboratory techniques
and machines and mechanism of lipotoxicity, and meaning in the
discovery of new knowledge and claiming recognition of this new
knowledge. Materials consisted of the body of individuals work-
ing in the lab, human serum or blood, machines and protocols, e.g.
ELISA.

There was also a clinical patient-study practice part of the collabo-
ration. This was needed because the other two practices could not
accommodate everything that needed to be done. For work to con-
tinue, there were more activities involved and as described in the
case the patient study added such notions. This was a practice with
competence in managing blood tests, knowledge on techniques
and how to follow a research plan/protocols, and being a compe-
tent medical practitioner. Meaning was found in performing activ-
ities that adhered to the exact specifications of the protocol. The
material element consisted of the blood samples and the bodies of
the patients just as much as the bodies of nurses or doctors. There
was also, in this instance, the material element of an ELISA as-
say/protocol.

Lastly there was a brokering practice present in the collaboration.
Peter Bergsten acted as a broker, carrying this along with the re-
search practice, and was “at the heart of things” between the three
practices throughout the collaboration. This practice created ele-
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ments of meaning, transferring materials and offered parts of a
competence element to the other practices. It was virtually the
same practice that was part of UIC 2, although with some varia-
tions within the individual practice elements.

The last collaboration, UIC 4, represent a somewhat different picture com-
pared to the other three. Work in this constellation did involve academic
researchers and a company (indeed two companies) just like the three UICs
above. It was also specified that there was research and commercial values,
just like the other collaborations (i.e. the demand specified by SMURF was
met). However, it was only possible to account for one practice within the
collaboration, a development practice. Both the researchers and the compa-
nies contributed to its assembly, but really the practice was centred in the
work that the companies performed. What the researchers provided was es-
sential, but their research practice was not really involved during the
SMURF-funded project I followed and thus fell beyond the time limits in
this study (more on this further down).
¢ The development practice was about the construction of an IT
product called Children’s Maps in GIS. The practice elements
came together in the competence of the bodily notion of using a
computer and understanding coding language along with manag-
ing the final version of CMGIS. There was meaning in solving the
CMGIS issues and creating a viable product useable for users and
academic research. Both elements were partially provided by the
researcher’s activities. The material element had different degrees
of materiality e.g., the body and the material infrastructure, like
the computer, but also virtual databases and frameworks.

2. Comparing the practice in the four UICs

The theoretical approach I have taken into doing this study brings an im-
portant distinction in relation to most other theories. It is to view practices as
the fundamental unit of analysis, not individuals and not organisa-
tions/institutions. It should also be repeated that my unit of analysis has been
centred on the practice performed in the collaboration as such in order to
address this thesis purpose and research questions. It has not been to explore
all the practices that are envelope day-to-day activities within the company
or academia. This is important as it limits the scope of the phenomena inves-
tigated, but it also means that many practices that the actors are likely to
have carried are not included in the description of the UICs. In particular, in
this chapter I want to demonstrate how the approach I have adopted address-
es the lack of studies focusing on the question of how a UIC between a small
firms and academia is performed. This approach also helps to counterbalance
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the heavy focus in the literature on the motivations of single actors in engag-
ing with a UIC and the interest that has been put on efficien-
cy/facilitation/values of UICs rather than on their process of work. Further-
more what is also evident is how all of this understanding that has been built
up in the literature sees a clear divide between universities and companies.
That there are diverse cultures, different resources and viewpoints, which
need to be handled: in fact, one might claim this entire research area is built
around this difference. It is not to say that such conclusions are wrong, since
differences do certainly seem to exist looking at the cases above. However,
as there are no attempts in the literature on analysing, problematise, or focus
on how UIC-work is done in practice the question still remains on what
might be found with such a focus. A practice theory perspective demon-
strates how work, the “doings”, were structured and carried out in these col-
laborations. The aim has been to try and look at UICs from a different per-
spective not present in UIC literature in order to broaden our understanding
and solve some of the gaps found in this stream of literature. In particular, I
have dedicated much effort to showing how UICs between small firms and
researchers are performed through a qualitative multiple case study method.
Taking such an approach sharply differs from what the previous literature
has done. In the UIC literature, the common approach has historically been
to focus on datasets on patents, licensing, academic entrepreneurship and co-
authoring (Perkmann & Walsh, 2007). Simply put, a practice approach com-
plements our knowledge on UIC because it emphasises different features
than what previous scholars have brought forward.

Although the specifics of all the practices within the collaborations were
diverse, they also shared a lot of similarities. This is because they started off
with the same premise: they were the outcome of the administrative and
brokering practice within the SMURF project. To be included in SMURF
and receive funding there had to be, at the very minimum, some sort of focus
on both research and business. It is also evident that all cases incorporated
practices linked to research or business (development), even if UIC 4 is dif-
ferent from the others in this regard (the research practice pre-existed and
will possibly follow the business practice).

The cases demonstrated a pluralistic way of forming and handling work
within collaboration of this kind. It would be very hard to abstract a simplis-
tic model of how UICs are formed and performed from a practice perspec-
tive, which has instead been proposed by other scholars from other perspec-
tives (e.g. Tuten & Urban, 2001). Practices, even though they could be
talked about as being similar, always depend on a site and its contextual
premise. There might be much that is similar between two research depart-
ments within a university and we can talk about how their day-to-day activi-
ties involve a ‘research practice’, but there will always be a difference in the
individual practice elements. There are different meanings on the reasons for
engaging into a research project: what concerns and is interesting to do, how
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those things should be done, i.e. how we usually do them, what ought to be
done and what is right to do in a certain situation. There are also differences
in the element of competence: what type of knowledge is needed to do some-
thing in this particular setting, knowledge on how one is to perform, act
and/or use a skill is how one becomes a competent practitioner in this set-
ting. For instance, if we choose to only focus on meaning it will bring out the
motivation on individuals and how they relate to research. This is likely to
be different between individuals within a department and even more so be-
tween another department in another place. It is when the connections be-
tween practice elements into a practice are made that similarities emerge
between sites. When competence, meaning and materials are brought out
together then it makes sense to talk about a research practice that is present
in various sites. In this way a vastly complicated world of practices emerges
and abstracting a simplistic model would not be useful. The focus on prac-
tices instead brought out the difference between the practices in the cases
just as much as the similarities. It has revealed fow work can be performed
in such constellations.

During the interviews, all actors across the cases stressed that their col-
laborations were all, to varying degrees, explorative. Rather than being a
one-sided delivery or “consultancy-type of service”, they were instead de-
scribed as being co-creation processes in which the work of both sides had a
direct effect on the results. A practice theory analysis also showed that this
work indeed required both human and material resources that originated
from all the sites involved. For example, in UIC 1, the results from the inves-
tigation on Quartzene from the research group generated motivation (mean-
ing) for the company to continue with the collaboration. The academic re-
search was in turn dependent on the Quartzene samples, a material element,
provided by the company. In UIC 2, Ake Nordberg’s academic research
practice provided legitimacy for Sven-Olov’s development practice and thus
motivated him to be part of the collaboration. Similar conclusions can be
drawn from UIC 3 and 4. From a practice perspective, such results do not
seem surprising. If the social world consists of social practices that are put
together with practice elements that exist as resources to be used “out there”
(Shove et al. 2012), then carriers performing a practice would want to find
those elements that allow for practices to continue. One can see the different
constellations and how the actors constructed them together within the cases.
In general, this formation came rather easy; there were some difficulties that
needed to be handled but in general the practices that were involved in the
collaboration could be performed “without much hassle” (as described by
one of the interviewees). This is somewhat a circular argument; without the
successful construction of practices and practice connections there would not
be any collaboration. Nevertheless, in some way or the other the UICs were
dependent on practice elements that came from both the researchers and the
company site of the collaboration.
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I would like to claim that it was precisely this that enabled these collabo-
rations to be formed and endure throughout the time of this study: both par-
ties had to engage in the work and provide something in order for work to be
performed. That in turn required commitment and made the carriers motivat-
ed to continue working as practices generated more practice elements (and
practices) for both the researcher and the company. To put it slightly differ-
ently, the results of each practice generated new practice elements for both
the researcher and the company and this motivated them to keep working
together over the period of time I followed them.

2.1. Connections between the practices from different sites in
each UIC-case

The facilitators/connections between practices did not create a full integra-
tion between different practices, that is, the research practices did not be-
come a business practice during the collaboration or vice-versa. The connec-
tions acted instead by translating from one practice to another.

The SMURF-project and the brokering practice affected all the UICs in
this way. The interaction leaders who were part of a brokering practice in a
sense “spoke a common language” within both the researchers’ and the
companies’ practices. They inscribed their agency into the applications that
the UICs had to adhere to and by doing so made different interest in the
work shared between the individuals within the company and the research
institution. One interest in business and one interest in research were in this
way merged and thus could be potentially capitalised by both. This was cre-
ated from the beginning of the collaboration, before work had started. When
work involved the practices described above other facilitators “took over”
after these initial human and material practice connections lost their “broker-
ing function”.

Some facilitating factors were more pronounced than other in the cases
and each case demonstrated varying degree of uniqueness. They are listed in
table 3 below along with a short description.

UIC 1 UIC 2 UIC 3 UIC 4
The practices that Two prac- Three prac- Four practic- | One devel-
are involved in the tices: One tices: one es: One clin- | opment
performance and develop- develop- ical patient- | practice
work of the collabo- | ment and ment, one study prac- involving
ration. one research | research and | tice, one activities
practice. one broker- develop- from both
ing practice. | ment, one researchers
research and compa-
practice and | nies.
one about
brokering.
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Main connec- Two brokers | A broker A broker Only one

tion/facilitator be- (Christer (Lars Mag- (Peter Berg- | practice,

tween practices Sjostrom nusson) and | sten) and a connection

involved (excluding | and PhD a specific specific between

objects or activities student), but | brokering brokering individuals

with less impact). no specific practice. practice. A rather than
brokering boundary practices.
practice, and object (ELI- | The connec-
two bounda- SA) tion between
ry objects practices is
(Quartzene instead of a
and the temporal
EM). nature

Table 3. practices and their connections in the four cases

UIC 1: Work structured around two types of connecting boundary objects,
the electron microscopy and the Quartzene material. There were also two
individuals acting as brokers. The first one (Christer Sjostrom) was the con-
necting point between practices through most of the collaboration. The se-
cond broker (the PhD student) entered the collaboration in a later stage.
However, these two individuals did not perform a separate and specific bro-
kering practice like in UIC 2 and UIC 3

UIC 2: Two different sets of practices were connected through a broker and
a brokering practice that coordinated and managed work across the sites of
research and business. In some instances the broker also carried the compa-
ny’s business practice acting as a connection between research, business and
development practices.

UIC 3: A broker (Peter Bergsten) and a boundary object (The ELISA) con-
nected the four practices in this UIC. There was also a separate and focussed
brokering practice predominantly carried by the broker. These connections
allowed for four practices to become interconnected.

UIC 4: There was only one practice: a development practice centred on an IT
product, CMGIS, involved in this collaboration. It was assembled with the
individuals together with the material. There were, however, connections
between the research practice and development practice but these were of a
temporal nature (more on this further down).

2.2 Materiality as the connection between practices from
different sites

Because the practice theory analysis I have undertaken always includes ma-
teriality, it is impossible to disregard the importance of “the material” in the
UICs. The material and human intentionality is the result of a dialectic pro-
cess between the two. Through enactment of real-time practices, human and
material emerge together (Nicolini, 2012). In this way, I think it might seem
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peculiar to have a separate section on “materiality”, as if to infer that it is
something independent from the practices I have talked about above. That is
not my intention. Still, in order to underline the impact of the different mate-
rials and artefacts involved, I have chosen to further highlight this feature.

All the cases had, in different ways, materials that were essential in the
work that was carried out. Some commonalities can be found throughout all
four UICs. It seems fairly obvious that some material objects or artefacts in
the UICs have played a part in connecting the individuals’ part of different
practices, e.g., project documents, project plans or emails. They were part of
the discourse and coordination within the collaborations. They were a means
to an end for the individuals in organizing what they did.

It deserves pointing out how essential the materials around us are for eve-
ryday life. This, obviously, includes a collaboration of any kind. Collabora-
tion cannot take place without some form of materiality, but in the studied
UICs some objects more than others acted like boundary objects, rather than
only sharing information or as passive artefacts. The brokering practice with-
in SMURF had an obvious impact in establishing a connection between the
companies and the researchers. In particular the interaction leaders’ role as
brokers can be connected to the application document, which also acted as a
project plan, and which the involved companies and researchers had to fill in
to receive any funding. SMURF had in this way a brokering function within
all the UIC before they had begun working together. Through the interaction
leader’s imprinting of their agency, their motive to engage the researcher and
the company, a type of boundary object was created materialised in the pro-
ject application/project plan. This formed the initial connections between
practices within the cases in establishing a joint goal for develop-
ment/business on one side and research in the other, thus bringing different
social worlds together (Nicolini et al., 2012, Fujimura, 1992; Carlile, 2002;
Akkerman & Bakker, 2011).

When the collaborations get going there is a shift of type of boundary ob-
jects in UIC 1 and 3; while in UIC 2 and 4 other facilitator and connections
overshadow the connectivity of any particular material. In two of the case
studies, UIC 1 and UIC 3, materiality in the form of boundary objects was
more pronounced than in the other two UICs and played a pivotal part in the
work just as much as connecting the practices involved. In UIC 1 these ob-
jects were the Electron Microscopy and the Quartzene samples, and in UIC 3
it was the ELISA-assay. These objects enabled actors to come together over
disciplinary or professional boundaries between communities of work
(Nicolini et al. 2012). What is interesting here is that there were separate
types of boundary objects throughout the collaboration process. The project
application/project plan was only a boundary object for a short period of
time, i.e. in the beginning of the collaboration when work was to be struc-
tured and attempts to find funding were made. They were not stable through
time, and at one point they ceased to be a bridge between practices (Nicolini
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et al. 2012). After such issues have been dealt with, work starts to get going,
i.e. the practices are either established or are performed. Then, other objects
became much more important as the connectors of practices and practice
elements.

In this way they moved between the different levels postulated by
Nicolini et al. (2012). The project application/project plan was initially a
primary object that explained both the “how” and the “why” for actors tak-
ing part in the collaboration. This was the case with all the UICs in the be-
ginning of their projects/work. Then, in UIC 1 and 3, quite rapidly other
objects replaced the project application/project plan: In UIC 1 the Electron
Microscopy and the Quartzene samples, and in UIC 3 the ELISA-assay.
They became the motivation and fuel (the “how” and the “why”) for work
and thus the primary objects.

Materiality did not only connect practices from different sites, but it also
shaped them. Just like a change in knowledge and competence may shape a
practice, a material can act in the same way. In UIC 1 the sole purpose was
to explore Quartzene in a new way using electron microscopy techniques.
How Quartzene acted during these explorations thus shaped the practices
involved. The problem was how Quartzene behaved when it interacted with
the electron microscopy:

How the hell do we prepare our powder which charges so massively and
makes the particles race around like F1-cars when you look at it in the EM?
How do you actually do the analysis? It is a real challenge and that will make
all the difference on how one proceeds with the analysis. [ mean we, knew
this but not that it would be this hard - Christer Sjostrom

The material shaped the research practices in this way: it was behaving in a
manner that altered how the practice was performed. The material “resist” at
first but as the practice adapts the exploration is able to continue. The sam-
ples of Quartzene became in this way both a practice element together with
other material components and also a facilitator for connecting practices.
Work was structured around/with Quartzene.

In a similar way, the ELISA-assay in UIC 3 was the centre of the practic-
es. It constituted the material element in the development practice, academic
research practice and clinical patient-study practice. Thus, which results the
ELISA-assay produced during the project had a direct impact in shaping how
all these practices developed. It was never as outspoken as within UIC 1, but
it seems clear that the development of the ELISA presented both problems
and opportunities for this collaboration.

The ELISA could be produced towards specific antigens in situ at the re-
search/development lab, but it was more difficult to create a test that could
be useful in blood or other types of serum where the interference and cross-
connections with a range of other proteins presented a problem. Through the
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iterative process between practices, a specific working ELISA was created.
Thus, a material element shaped the involved practices in the same way as
within the collaboration between Svenska Aerogel and Klaus Leifer.

Although the other two collaborations did not have boundary objects as
one of their main connecting factors they still had some materiality that
formed and shaped how work was performed. In UIC 2, the methane hydrate
played an intricate part as the connection between research and development.
It provided a practice element of meaning and material for the development
practice in building the machine that produced methane hydrate. It also pro-
vided meaning for the research practice in modelling for a system with com-
pressed gas. It was not a boundary object in the way I have defined the con-
cept because it did not travel between sites as a material entity. In UIC 4
there was a virtual material object, the CMGIS, which had a central part in
bringing individual actors together, though not a boundary object, as there
was only one practice involved in the work.

The importance of the material infrastructure was visible in all the collab-
orations above. They exchanged hefty amounts of email between them, and
they also used machines and laboratories in their pursuit of doing work con-
jointly. An important, but perhaps overlooked, essential tool in such process-
es are the information systems (emails, electronic documents, etc.). All these
things, which I term to be the infrastructure of the collaborations, are “sunk
in” (Nicolini et al. 2012) and not often reflected about, but were nevertheless
arguably instrumental in the work in the collaborations. The material infra-
structure is therefore a good example of notions in these collaborations that
both the actors within them and UIC literature tended to neglect. They were,
however, very important within the UICs as work most often took place over
geographical distances and a flow of information and knowledge was neces-
sary. In this way the objects moved between the different levels postulated
by Nicolini et al. (2012). To be more specific the project application/project
plan was initially a primary object that explained both the “how” and the
“why” for actors taking part in the collaboration. This was the case with all
the UICs in the beginning of their projects/work. Then, in UIC 1 and 3, quite
rapidly other objects replaced the project application/project plan: In UIC 1
the Electron Microscopy and the Quartzene samples, and in UIC 3 the ELI-
SA-assay. They became the motivation and fuel (the “how” and the “why”)
for work and thus the primary objects.

2.3 Individuals as the connection between practices from
different sites

Similarly to materiality, individuals also acted as the connection point be-
tween practices: they became brokers or carried a brokering practice that
linked practice elements from different practices. Brokers and a brokering
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practice did not always go together. The first notion is a way to conceptual-
ise how human actors can be the connection point; the other is how a prac-
tice acts as the connection between other practices. Talking about the indi-
vidual in this way is a bit methodologically problematic, coming dangerous-
ly close to individualistic or holistic explanations. My answer to such a cri-
tique is that I focus on the individuals as the connection rather than having
individual agency as the main explanatory cause in the cases.

Individuals as the connecting point were evident in three of the cases, but
in slight different ways. In UIC 1, there was not so much a brokering prac-
tices present as there where a broker, Christer Sjostrom, meaning that there
were no practice with activities towards only connecting the involved prac-
tices or sites, which would be the hallmark of a brokering practice. Instead
there was one individual, who through his physical body along with his skill-
set and previous experiences in academia brought with him (or enabled the
transfer of) practice elements from one site to another. He could carry a re-
search, development and business practice, which made him one of the most
important connections between the collaboration practices. Instead, stressing
the difference between brokers and brokering practices, in UIC 2 Lars Mag-
nusson was not only a broker but was clearly carrying a brokering practice:
what he was doing almost exclusively concerned brokering between research
and development, e.g. writing applications, arranging meetings between
actors and so on. He did not, nor could he, carry a research or development
practice. He lacked the competence and reason for being part of it, instead
his focus made him perform a brokering practice set apart from the other two
practices in the collaboration. In UIC 3, Peter Bergsten in a way combined
the broker role like in UIC 1 and with also an actual and separate brokering
practice like in UIC 2, because he was able to carry both a research practice
and a brokering practice. As individual, he became the connection point for
four types of practices; a research practice, a clinical patient study, a devel-
opment practice and a brokering practice. He could be part of and carry two
of these having knowledge on academic research, meaning and competence
in pulling together actors of complementary skills. There was then a clear
difference between the three brokers, two of them (UIC 1 and 3) carried a
research and/or development practice while the broker in UIC 2 instead only
carried a brokering practice and on occasion also a business practice.

We should also not forget the brokers — the interaction leaders in SMURF
— and the brokering practice they carried when interacting with the compa-
nies and the researchers. They were also clearly able to link practices togeth-
er and not only through the boundary object they created. These individuals
had a special type of competence and knowledge in business and academic
research, making them mediators of practice elements in the beginning of the
UICs. They were also connecting practices without themselves being part of
the research or business site.
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In UIC cases 1, 2 and 3, along with SMUREF, these individuals can be
grouped under the definition of a broker:

Individuals belonging to overlapping groups who allow knowledge sharing
between communities’ [...]| ‘actors who use their in-between vantage position
to support innovation through connecting, recombining and transferring to
new contexts otherwise disconnected pools of ideas (Burgess and Currie,
2013).

The definition of brokers can therefore encapsulate all these individuals.
However, there are nuances that also need to be acknowledged. A broker can
connect practices, but may do so in a variety of ways. Furthermore, this def-
inition also brings out the importance of the individual as the point where
practices become centred and connect, as opposed to only carried: “The in-
dividual is the unique crossing point of practices, of bodily-mental routines”
(Reckwitz, 2002:256)

3. Spatially and temporally separated practices

Looking at all the cases as a combined group, or for that matter, each indi-
vidual case, it is interesting to reflect on where and when work was per-
formed. Something that separated the practices in all four UICs was their
dispersion in time and geographical distance. In particular, there was never
an instance when a research practice performed at the same place as a devel-
opment or business practice. This has to do with the difference between sites
involved in the collaborations. Academia is an institution that allows (or
sustains) a certain type of practice to exist (Schatzki, 2009). These practices
should not be directly connected to the institution of the market. This is not
to say that an individual who happens to move back and forth between a
company or a university experiences a sharp distinction in the work he or she
is engaged in. The activity in one institution doesn’t have to be different for
the human individual than the other per se. It is, for one thing, imaginable
that the same laboratory experiment could be done in a corporate laboratory
as within an academic research laboratory. Rather, it is the practices that are
different. In particular, the practice element of meaning was different, as one
concerns research and another is directed towards the market. It is in this
way possible to differentiate between development practices and research
practices in the cases.

Each space is more or less different from one another, e.g. one research
lab could have a layout distinctive from the one further down the hall. There
are other types of equipment or materials, or the room has been painted a
different colour; one space is likely to be unlike any other. This is even more
obvious when not only the material layout is different but also when the
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individuals within one site are not part of another. In all but one of the UICs,
UIC 4, work from a practice perspective was carried out in an iterative man-
ner back and forth from one site to another involving different types of mate-
rial arrangement and individuals.

When activities associated with a practice were executed in one space,
their “product” (by “product”, I mean any thing/notion that enables or cre-
ates a practice element) was transferred to the other space and facilitated
another practice. There was a transfer of practice elements of some sort. In
some instances, a material object was sent from one site to another; in others,
an email was sent with knowledge on how to perform a certain activity asso-
ciated with a practice. For example, in UIC 3, the activity of testing with an
ELISA assay for a specific protein in one space (the research department)
had implications for another space (the company). Information was trans-
ferred through a material infrastructure, allowing for practice elements of
competence to connect to material and meaning and activities that al-
tered/changed the ELISA were performed. The result of this was then trans-
ferred back to the research department, which in turn sent both materials and
meanings to the space where the clinical patient study was performed. The
practices with associated activities played out in a similar manner in UIC 1
and 2. In UIC 1, the production of Quartzene by Svenska Aerogel created
part of the material practice element for the Applied Materials Science de-
partment and in UIC 2 Sven-Olov product, the compressed methane created
the practice element of meaning for Ake Nordberg.

However, UIC 4 seemed to have a different type of dynamic. This collab-
oration demonstrated how individuals, rather than practices, came together.
However, this has to do with temporality and time scale rather than a differ-
ence in dynamics. It is only when the time scale is extended to both past and
future that the same type of dynamic process as the other UICs are shown (as
highlighted in the figure below). For UICs 1,2 and 3, their respective collab-
oration of practices were actively performed by a carrier over a period of
four years. But UIC 4 was instead 10 years in the making and many more
years to come because the research practice which laid the foundation for the
collaboration was performed long before the SMURF-funded project, and
was meant to be active again after the development practice had produced a
working IT product (that was the plan at least but following such develop-
ment was beyond the delimitations of this thesis research).
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Figure 39. An illustration of the time-line on how the practices in UIC 4 were car-
ried out with the development practice in the centre

However, the other practices — namely the brokering or administrative prac-
tice — which were part of facilitation of research and/or development practic-
es, were not constrained to any specific place. These practices were per-
formed in large degree through the material infrastructure, boundary objects
and brokers. This is not to say that they were not affected by specific sites,
but the nature of a brokering practice is how those who carry it are able to
act in and move between multiple sites and/or facilitate the recruitment of
practice elements.

This is not surprising, and it probably happens all the time around us. We
just don’t reflect on it to any larger extent. It is just one of the ways collabo-
ration takes place between practices in different sites when there is access to
large material infrastructures that allow transfer of meanings, competences
and materials. However, this is still important to highlight, as much of the
literature on UIC just seems to assume that collaboration takes place be-
tween actors in one space and at the same time. This dissertation has through
in-depth case studies demonstrated that it is in fact the exact opposite. Most
of the time collaboration partners performed their practices in different plac-
es and during different times. This implies that in such cases as described in
this thesis the connections and transfer of elements between practices are
dependent on something or someone to facilitate movement of practice ele-
ments across sites: there is a need of some type of connector.

4. Small enterprises in UICs

This thesis has had an overall purpose to try and understand zow collabora-
tion between small firms and researchers are performed. The contributions
from this thesis are therefore directed at this group of companies and UICs.
The theory I have chosen is not particularly suitable in looking at this group
of companies, but a practice approach brings the focus on “how” through
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looking at the doings of social actors. Having such a research purpose along
with corresponding questions is bound to provide some insights on how this
group of companies perform UICs, simply because small companies are
what constitutes the thesis’ empirical material of the thesis.

This group of companies is generally recognised as having a low amount
of resources at their disposal and thus has more constraints than larger com-
panies in working in collaboration with universities (Ankrah & AL-Tabbaa,
2015). Because of the low amount of resources within the companies and the
explorative approach of the selected UICs (except UIC 4 which had a clear
commercialization focus), it became crucial that the researcher were able to
drive the project forward and manage work on their own. They needed to be
active and push for work to continue. The companies are in some manner
depended upon the resources from their academic partners or for external
funding. In such a way it was in the companies’ best interest that practices
involved were assembled from both sites and out of practice elements from
both research and business.

Perhaps the limited commitment of time and resources by the companies
was a success factor on its own: the company, but also the researcher, never
made their collaboration a core practice within their daily activity over a
long period of time. The project along with the funding was not so large that
it required all of the company’s resources. It could be paused when resources
ran low and then re-started when new interests or funding emerged. The
companies could keep working with their core business in different areas and
thus not risk losing everything when the collaboration did not continue or
activity became low.

The lack of R&D and in-house capacity to carry out technological re-
search and thus the need to seek out universities as a way to mediate this is
also said to be a strong motivator of UIC (Lopez-Martinez et al., 1994;
Ankrah & AL-Tabbaa, 2015). Regardless if a firm has in-house R&D, col-
laboration with universities is still highly valued as it might reduce risk and
stretch limited resources (Schartinger et al., 2002). All companies in the
cases sought, to varying degrees, to collaborate with a university researcher
to gain access to practices (or resources) otherwise unobtainable for them,
and as such were consistent with much of the literature.

Smaller firms are focused on survival and therefore participate in more re-
lationships building (than larger firms) with universities that provide imme-
diate solutions to critical issues affecting central business areas and core
technologies (Santoro & Chakrabarti, 2002). Smaller companies often have
specific needs when they engage with universities, central to their core com-
petences and businesses performance (Pegas & Henriques, 2006). Small
high-tech firms that engage in university-based research are likely to exhibit
a higher rate of return to R&D and have an advantage in exploiting universi-
ty research as compared to their larger counterparts. The advantage of small
firms in exploiting academic research is evident particularly when innovative

188



activities of small firms and university research are geographically concen-
trated (Fukugawa 2005).

In a few instances it was possible to see how academically based practices
were considered better than others by some individuals, namely that the idea
of academic quality brings a strong legitimacy with it. For one company,
Metahyd, legitimacy was a key component in the reasoning for collaboration
with a researcher. This is said to be less likely a significant factor for a larger
company, even though it can be of importance (Ankrah & AL-Tabbaa,
2015).

From a more theoretical point of view, one of the notions of practice theo-
ry is that practices are always shared, and the people are carriers of a number
of different practices in their social life. Throughout the years that the actors
I followed worked together they developed social practices in their interac-
tions, fogether. In these small companies, all practices that are needed to
start and “make work happen” are put on one or perhaps two people. Thus
the social, interpersonal practise between the company and the researcher
within UICs of these becomes very pronounced. There is a lower degree of
governance and much fewer bureaucratic routines that would require addi-
tional practices to handle and perhaps barriers to deal with in these smaller
firms than in larger ones. This would mean that any attempts to initiate a
collaboration from a university should have a interpersonal rather than for-
mal approach (Pecas & Henriques, 2006).

Related to such argument are the conclusions by Pecas and Henriques
(2006) that if a university is to foster the involvement of SMEs with univer-
sities, there needs to be an informal rather than formal approach. It can be
concluded that the four case studies are all showing such scenarios and that
the SMURF-project and its practices created a platform that was able to ac-
complish just that. The formalities required in filling in forms and formulat-
ing project plans were counter balanced by the brokering practices of the
interaction leaders and were soon balanced by informal connections between
researchers and company representatives.

5. Facilitating factors for the practices in each UIC -
comparison to the literature

The practice approach and theory used this thesis has been applied to focus
on the very basic social and material notions of how the actors worked to-
gether. There is also room to link the results of the case studies with the ex-
isting literature. The literature review in this thesis outlined what previous
scholar has found to be facilitating (or hindering) factors for university-
industry collaborations. Below I review the findings from the combined
group of UICs in this thesis and what can be confirmed or problematized in
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relation to the UIC literature. Table 4 summarizes these issues and also
comments on the difference in the literature compared to this study.

One factor that was found in the literature is the availability of resources
in a wide sense: if there are enough resources, collaborative work can com-
mence/continue and without any resources work is unlikely to take place
(Ankrah & AL-Tabbaa, 2015). The four collaborations had varying degrees
of adequate resources to be able to do work. In general the SMURF funding
only provided enough funding to allow for the collaborating partner to begin
working together. It did not mean that they could continue after those re-
sources were spent: all the companies were small and without the input from
external funding work seemed to come to halt. For UIC 1 and UIC 3 the
collaborators managed to find more funding through different channels and
kept on working for a few more years. UIC 4 managed to continue working
as the company used their own resources in finishing the product. For UIC 2
the collaboration ended after the second SMURF-funding ran out: there were
no more resources to use from either the company or the researcher.

Three notions that were mentioned in the literature connected to the or-
ganisational structure of the university were the incentive structures for uni-
versity researchers and inflexible university policies, including intellectual
property rights (IPR), patents and licenses, and contractual mechanisms
(Ankrah & AL-Tabbaa, 2015). Both of these notions seemed have been no
problem in the cases of this thesis. The reason for this is probably that these
collaborations were in some sense artificially created and a third party (the
SMURF project) had put in mechanisms to handle such issues. Likewise,
any issues with inflexible university policies including intellectual property
rights (IPR), patents, and licenses (Bruneel et al., 2010) were also handled
by the contractual agreement that the SMURF project provided and were not
expressed by the actors as a problem. Moreover, in the studied UICs there
was also a strong emphasis on the need to trust their partner, as the respond-
ents did not think that an NDA could offer complete protection. It was the
personal relationship between the researcher and the company representative
that was key here, i.e. knowing someone was a “good person” to work with,
who could guarantee that no breaches of confidentiality or misconduct took
place within the collaboration. In small companies, like the ones in this
study, that do not have more than a few employees, the researcher can keep
interacting with the same person over the course of a collaboration and an
interpersonal relationship can thus form.

Leadership/top management commitment and support have been linked to
successful UICs (Ankrah & AL-Tabbaa, 2015). From the university there
was perhaps not commitment as such. But through the SMURF-project the
university management gave support and did not interfere in the work the
researchers did. As for industrial management commitment, none of the
companies discussed this as a problem in their interaction with the research-
ers. For three of the companies the same person that interacted with the re-
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searcher were company owners or founders, hence representing their leader-
ship. The flexibility and direct access this allowed was considered positive
by the researchers.

Collaboration champions have been put forth as important in general, but
more when there are potential issues that might be a hindrance (e.g. IPR,
university policies). The champions can then mitigate such problem (Bsticler
et al., 2015).1t is Important to stress that within almost all the UICs in this
thesis much of the work was driven by exploration and/or curiosity. The
collaborations with Peter Bergsten as a boundary spanner (in UIC 3) and
Lars Magnusson as a broker (in UIC 1) and in some manner also Mikael
Schroder as the project manager (in UIC 4) are examples of this. The set of
practices that they brought to the collaboration was important for what was
done and how it was done.

Good communication between parties in university industry-
collaborations has been portrayed as important for productive work (Ankrah
& AL-Tabbaa, 2015). Like any social relationship communication is essen-
tial. In the studied UICs, communication between actors in the collabora-
tions was described by all respondents as unproblematic and productive. It
was a great deal of communication most often through emails or phone calls.
The positive experience and ease of communication was often ascribed to
personal characteristics of the collaboration partner. Understanding of indus-
try/university cultural differences was also mentioned as something that
eased communication. In such a way this was also a facilitating factor for the
practices in the studied UICs.

Mutual trust and commitment (and personal relationships) have been said
to be of great importance in all UICs (e.g. Santoro & Saparito, 2003; Bstieler
et al., 2015; Barnes et al., 2002; Mora-Valentin et al., 2004; Davenport et.
al., 1999). This seemed to be very important in all cases. The companies did
not think that their signed NDA would really protect their business. Both
instead pointed to the need to dare to trust their researcher partners. The
companies reasoned that within these kinds of explorative projects, there
needs to be trust because the researcher(s) needs to have the freedom to ex-
plore new topics. The researchers, on the other hand, all expressed similar
thoughts when asked about trust, publishing or IPR issues. Individuals are at
the centre of practices and trust between them could be of importance if their
respective practices are to be carried out in a closely connected way.

Capacity constraints of SMEs as a hindrance: in the literature this group
of companies is said to have low resources in general and thus have more
constraints than larger companies (Ankrah & AL-Tabbaa, 2015; Klofsten &
Jones-Evans, 1996). In such a way size did truly matter in the collaborations
I followed. All company representatives expressed that having a personal
commitment to the researcher were very beneficial. It was also clear that
having so little resources (both funding and materials) was a hindrance for
their business in general just as much as within the collaborations. Less so
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for Mercodia, which had more resources at their disposal, certainly in rela-
tion to Metahyd who had almost none. Still, one of the managers in Merco-
dia pointed to that this sort of work (working with academics) often comes
with a lot of negotiations, uncertainties and on occasion unclear value for the
company. For this reason it can be very beneficial in being a small company,
because there is not a corporate head far away that decides on what to do. In
smaller organisations you have much more freedom to make your own deci-
sion on how (or if) to proceed with a collaboration. Much of the UIC-
literature talks about these constraints of being a small company, but in fact
the four cases show also varying benefits of this “smallness”.

The difference in organisation culture between academia and industry is
often pointed to as one of the barriers for UICs and has been claimed to be
one of the major obstacle for UICs. However, it can also have positive effect
if both parties are accustomed to or understands the “other side” (Bruneel et
al., 2010). All respondents in the four collaborations investigated recognised
that there are clear differences between a university and a company. In rec-
ognising this, they also seemed to adapt and adjust to their partners’ needs
(see a more through discussion above). However, this notion takes it start on
how human actors viewed this separation. From a practice theory perspective
this separation is much more fluid and also less of a demarcation.

According to the UIC-literature the skill and role of both university and
industry boundary spanners (1 have instead used broker as the main concept
for the individual) could affect the outcomes of a UIC. These are persons
that are able to move across the different communities in companies and
university taking knowledge with them across boundaries (Gertner et al.
2011). In UIC 1, 2 and UIC 3 it is clear that there are persons that are able to
manage work as a broker (Brown and Duguid, 1998; Etienne Wenger, 1998;
Haas, 2015; Burgess & Currie, 2013). They had a great effect on how the
collaborations progressed over the years. It would seem as their roles, on
many instances, were important for the collaborations.

A large part of the body of knowledge on UICs comes from studies that in
some form involve technology or knowledge transfer. The UIC literature
found that the type of technology that is meant to be transferred (tacit or
explicit; generic or specialized; academic rigor or industrial relevance) can
affect the collaboration (Ankrah & AL-Tabbaa, 2015). The four studied col-
laborations were all exploring aspects of a technology and they all experi-
enced difficulties in the technology they were working on. In general, it was
the technology/product that was a hindrance, because they were exploring
something new or unknown and through the years this was the cause of a
number of problems, but technical complexities were the very reason why
the academic researcher and the company worked together.

Policy/legislation/regulation to guide/support/encourage UICs and how
that affects UIC is common topic in the UIC literature (Howells et al., 1998).
The SMURF-project was the result of policy just as much as UUI and SLU-
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Holding exists because of governmental policies. Without that funding, all of
the actors stressed that they would probably not have started to work togeth-
er. The matchmaking function and funding provided by UUI and SLU-
Holding made these actors came together and initiate collaborations. Linked
to such notion are also the use of intermediary (third party) and what effects
this might have on UICs (Ankrah & AL-Tabbaa, 2015). All of the collabora-
tions in this thesis were in some way connected to a third party, the SMURF-
project (and indirectly UU Innovation and SLU-Holding). After their start, it
was a broker or brokering practice that acted at the connection and held to-
gether the four UICs.

Enhancement in reputation/prestige. This can be important for both the
university and the company partner (Siegel, Waldman, & Link, 2003; Hong
& Su, 2013; Mian, 1997). For SLU-Holding and UUI it is essential that they
can point to companies being connected to the universities and how they can
gain something from collaborating with a researcher. That gain can concern
material effects (e.g. new patents), new knowledge, but also reputational
effects. In UIC 2, for Metahyd (Sven-Olov Holm) being connected to a re-
searcher was one of the strongest reasons for him to engaging in the collabo-
ration. It gave him legitimacy for his invention in trying to create an innova-
tion. Similarly, but to a lesser extent, the other companies also expressed the
importance of being connected to a university. Instead, the researchers did
not specifically see any clear enhancement of reputation in connection with a
company. They took part in the collaboration out of interest for company
specific research questions or general curiosity in the topic.

Facilitating factors/barriers for
successful collaborations
found in the literature

Conclusions from the
cases in relation to the
literature on facilita-

Difference between
the cases and the UIC
literature

tors/barriers
Availability of adequate re- The four collaborations Any collaboration
sources (Ankrah & AL- had varying degree of would be dependent

Tabbaa, 2015).

adequate resources but
external funding was
essential.

on adequate resources.
A difference in the
cases is the strong
dependence on exter-
nal funding.

Incentive structures for univer-
sity researchers. (Ankrah &
AL-Tabbaa, 2015).

Not a hindrance for the
collaborating parties.

External party (the
SMURF-project) as-
sisted in drawing up
the contractual agree-
ments.

Inflexible university policies
including intellectual property
rights (IPR), patents, and li-
censes and contractual mecha-
nisms (Bruneel et al., 2010).

Same as above.

Same as above.
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Treatment of confidential and
proprietary information
(Bruneel et al., 2010)

In UIC 1, 2 and 4 (where
it mattered for the re-
spondents) they trusted
that their collaboration
partner would not dis-
close sensitive infor-
mation.

Small companies seem
to allow for a greater
possibility to form
close personal rela-
tionships and trust
between parties.

Leadership/top management
commitment and support.
(Ankrah & AL-Tabbaa, 2015).

The SMURF-project and
the interaction leaders
provided support. Posi-
tive view on the support
from all actors.

No clear difference

Collaboration champions
(Bstieler et al., 2015).

Important within the
UICs and in particular
Peter Bergsten as a bro-
ker (in UIC 3) and Mi-
kael Schroder (in UIC 4)

No clear difference

Communication (Ankrah &
AL-Tabbaa, 2015).

Productive and positive

No clear difference,
communication is
always important
regardless of social
setting. In any social
relation communica-
tion is a key aspect.
Lack of it could cause
problems.

Mutual trust and commitment
(and personal relationships)
(Santoro & Saparito, 2003;
Bstieler et al., 2015; Barnes et
al., 2002; Mora-Valentin et al.,
2004; Davenport et. al., 1999)

Very important in the
cases as a facilitator for
productive work.

Small companies seem
to allow for a greater
possibility to form
close personal rela-
tionships and trust
between parties.

Capacity constraints of SMEs.
(Klofsten & Jones-Evans,
1996)

Had a clear effect on the
collaborations. Not all
negative. Some notions
were even positive.

A general lack of this
discussion in UIC-
literature.

Organisation culture differ-
ences between academia and
industry is a major prob-
lem(Bruneel et al., 2010).

Said to be present by the
respondents, but seem to
have caused very little
problem in the collabo-
rations.

This issue did not
surface as a problem
that needed to be dealt
with compared to its
importance in the
literature.

Skill and role of both universi-
ty and industry boundary
spanners. (Gertner et al. 2011).

Peter Bergsten in his
collaboration with
Mercodia acted as a
boundary spanner. It had
a major impact on that
UIC. Also Christer

No clear difference
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Sjostrom had that role,
but to a lesser extert.

Nature of the technolo-

gy/knowledge to be transferred
(Ankrah & AL-Tabbaa, 2015).

Did effect the collabora-
tions, because for most
of them technical issues
were very reason to
collaborate.

No clear difference

Policy/legislation/regulation to
guide/support/encourage UIC
(Howells, 1998)

The SMURF-project was
the result of policy just
as much as UUI and
SLU-Holding exist be-
cause of governmental
policies.

The studies confirm
the clear effect of
policy on the four
UICs as it created the
SMURF-project.

Use of intermediary (third
party) (Ankrah & AL-Tabbaa,
2015).

These factors were facil-
itators rather than a hin-
drance.

Described in general
terms as positive and
similar notions can
been seen in this study

Enhancement in reputa-
tion/prestige (Siegel, Wald-
man, & Link, 2003; Hong &
Su, 2013; Mian, 1997).

Can been said to have
been important, but
mostly for the participat-
ing companies, specifi-
cally Metahyd.

The literature points to
this being important,
but this study high-
lights how a small
company might want
to collaborate to en-
hance its reputation
more than “industry”
in general does.

Table 4. Summary of the existing literature’s facilitators and barriers of UICs in

relation to the four cases

6. Outcomes

We can separate between short term and long term. The former concerns the
immediate results of the collaborating practices. The latter has to do with
practices involved as such and their inherent drive towards excellency,
which does not always conform to institutional valorisation. The outcomes in
both these sections are based on the interactions I had with the companies
and the researchers and it is perhaps possible that other outcomes have sur-
faced since our last contact.

6.1. Short-term outcomes

With short-term outcomes I mean quantifiable measurements either talked
about by the interviewees or written down in documents. Talking about out-
comes in this way is a small step away from addressing the outcomes from a
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practice theory perspective. These outcomes are, first of all, important to
mention and contrast to the practices, whose outcomes can be talked about in
a slightly different way. Secondly, the short-term outcomes are also of inter-
est for policy (governmental bodies that provide funding for collaborations
like the ones described in the case studies), who viewed them as imperative
measurement that can (or cannot) be linked to economic growth.

It is hard to point to a clear link to the funding provided by the SMURF
project on the four case studies described in this thesis. Those types of out-
comes appeared later, making it increasingly difficult to determine if those
can be attributed to the SMURF funding or something else related to the
company performance and changes in its environment. The most pronounced
result from the SMURF funding could be said to have been “potential for
creation”, as it provided a chance for the parties to work together, to estab-
lish contact or to try out an idea together. Even though they had to point
towards a possible tangible outcome from the SMURF-funded project, the
interviews revealed that this was not the main reason for working with the
researcher/company. It was a “test-bed” to try out a collaboration that then,
hopefully, could lead towards something in the future. On some occasions,
this was clear to the parties involved and in others was more of a hope rather
than a structured plan. It was later, in some instances years, after the
SMURF-funded projects ended, that measurable results appeared from the
collaborations. So in one way, looking at these four case studies, the
SMURF project did create some of the outcomes they set out to do. It would
seem that the project manager of SMURF was right when asked about the
effects of the SMURF project: “SMURF will be like ripples on water”.

Below is then a list of the outcomes from the collaborations as described
by the actors and or/written down in project documents:

UIC 1

* For the company: New knowledge on the material that was the fo-
cus for the collaboration (Quartzene).

* For the researcher/research group: Development of new electron
microscopy methods. No scientific paper was published during the
time I followed this case.

¢ The employment of a shared PhD student.

UIC 2:

* For the company: Increased knowledge about its innovation in a
larger system (knowledge about the obstacles to making it com-
mercially viable), the legitimacy of being tied to a university.

* For the researcher: A literature study and a system study. An ab-
stract was produced but no published article.
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UIC 3
* For the company: A new product (a new ELISA-assay) was
launched on the market.
* For the researcher/research group: New knowledge on the mecha-
nism of type-2 diabetes. 2 articles published.

UIC 4:

* For the company: A working product, CMGIS, which is sellable
for the company and could generate resources and consultancy
hours.

* For the researchers: the possibility to get relevant research data
from the working product. Part of the collaboration described in
this case had a direct influence on Kerstin finishing her PhD.

It seems that there were in general several positive outcomes for both the
researcher and the companies from these collaborations: their practices got
connected and their results clearly demonstrated that. The companies got
access to a variety of resources and knowledge otherwise difficult to obtain.
Although based on larger companies, Cohen et al. (1998) conclude that uni-
versity and industry cooperation research can enhance a company’s sales,
R&D productivity, and patenting activity. This is somewhat in line with what
can be seen in this study but no patent ever came out of the collaborations and
it is unclear if there was any increase in sales directly linked to the collabora-
tion. Something that undoubtedly resonates with this study is the claim of
Perkmann & Walsh (2007) that firms often choose not to assess the value of
these relationships via hard performance measures. In most of the cases it was
the relationship as such that was important and there was never any talk of
how to evaluate the collaboration through key performance indicators or simi-
lar measurements. The researchers also expressed in the interviews that they
benefited from the collaborations: this is consistent with the findings of Cyert
and Goodman (1997) and Meyer-Krahmer and Schmoch (1998) that re-
searchers get access to funds, gain awareness and “real-life” applications of
their research, secure funds for their students and access to lab equipment,
supplement their own research and gain new insights from UICs.

Researchers engage in these activities because they want to secure fund-
ing for their research, put their research into practical use and/or gain private
financial benefits (Nilsson et al., 2009). Perkmann et al. (2011) find that
researchers in general want to further their research rather than to commer-
cialise their knowledge. Furthermore researchers are said to benefit from
collaboration with industry by getting access to funds otherwise hard to ob-
tain, by gaining awareness and “real-life” application on the practical appli-
cation of their research, by securing funds for their students and accessing
lab equipment, by supplementing their own research and gaining new in-
sights (Lee, 2000). This is only partly supported by the cases within the the-
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sis: it does not seem like getting financial benefits was a major reason for
engaging with the company, as the financial resources obtained by the re-
searchers in the four UICs were quite modest. However, the researchers
thought it was good to understand the practical use of their knowledge and
get new insights.

Industry is motivated to engage in UICs as they might acquire access to
technologies and research facilities with expertise otherwise difficult for
them to obtain on their own (Bonarccorsi & Piccaluga, 1994). The lack of
R&D and in-house capacity to carry out technological research and thus the
need to seek out universities as a way to remedy this is also said to be a
strong motivator and prevalent in the UIC literature (Lopez-Martinez et al.,
1994; Ankrah & AL-Tabbaa, 2015). This is supported by the cases within
the thesis. In all of the collaborations, one clear motivating factor was, for
the companies, to get hold of resources (knowledge, technology, expertise)
that they did not have in some way or the other. The outcomes only partly
reflect the value that the actors ascribed to working with a compa-
ny/university partner. More than anything else, all the respondents highlight-
ed the intangible value as very beneficial in gaining insights or legitimacy
and increasing their knowledge. These issues were mentioned by all re-
spondents, and the two quotes from Sven-Olov Holm (about legitimacy) and
Christer Sjostrom (about the importance of the relationship itself) I brought
out in the UIC 1 and 2 underline this very well:

It is a matter of attaching yourself to the right people so you don't come off
like some crazy nut. — Sven-Olov Holm

The most important, if I have to choose even though this is one thing that ap-
parently goes together, it is undoubtedly the relationship in the collaboration,
but that we also got those concrete results. — Christer Sjostrom

6.2. Long-term outcomes

I call these outcomes “long term” as they concern outcomes from a wider
perspective relating to how the practices in the UICs developed and were
performed, something that does not easily conform to clear-cut tangible
measurements. Practices are about the doings of human agent together with
material(s) in that their outcomes are either more practices or practice ele-
ments that are continuously carried onwards by carriers. They strive towards
their goal, their excellency, on their own accord, detached from institutional
valorisation (Keat, 2000). Every practice involves a set of standards that
serves to identify what counts as a good or bad way to perform them, a situ-
ated normativity. People generally perform practice for intrinsic reasons, the
satisfaction of doing them and this might not conform to what a policy or
other institutional actors seek to accomplish.
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Institutions like universities or other policy funding agencies have a pow-
er to affect what goes on, what is and what is not funded. They can recruit
people, build material infrastructure and provide the external goods that
practices may depend on (Keat, 2000). Their method of doing this is to ask
for measurable results, e.g. publish a paper from researchers and KPIs from
companies (e.g. employees or sales). Institutions can provide a basic struc-
ture of available resources but have, from a practice point of view, very lim-
ited power to affect how practices are developed over time. The SMURF
project tried to influence the practices in the UICs by creating a structure
with the application procedure which all the aspiring UICs had to go through
in order to get funding. These boundary objects and brokering material did
initially establish an association between practices and had an influence on
how the practices developed. Howover, this kind of boundary objects and
brokering functions lost their function after the work in each UIC had begun
and in such a way the SMURF-project lost its influence on how the practices
developed inside each UIC.

Looking at these collaborations from a practice perspective provides an
explanation as to why “intangible values” were so outspoken. The determi-
nation of the actors didn’t come from the external goods (e.g. money, power,
prestige or status). Many of the practices were instead about achieving some-
thing of that particular situated normative value for those individuals in-
volved, Metahyd’s founder wanted to solve the energy crisis, Svenska Aero-
gel’s founder tried to understand their material artefact, and all the research-
ers are seeking to gain new knowledge and were driven by curiosity. The
inherent excellence in those practices was not directed towards a tangible
output.

The point is that in many instances the organic development of practices
is in conflict with the valorisation and measurements performed by institu-
tions (Keat 2000). In one way, the SMUREF project is an illustrative example
of how difficult it is to influence the outcome of practices. SMURF’s main
KPI — to create jobs over a set period of time from the initiated UICs — was
never close to being achieved. Instead, the project created a structure that
established long-lasting connection between practices between very different
sites.

Another outcome, or conclusion, that can be drawn from the study con-
cerns which practices contributed with the most work in the UICs. One of
the reasons, in tandem with theory and convenience sampling, for choosing
the four cases described in the thesis was the different possibility, or out-
spoken aim for the respondents, of commercialisation of their respective
project output (see method chapter). If this is connected to the cases, the
degree of commercialisation correlates with an increased number of, or focus
on, the practice(s) on the company side rather than the research community.
In UIC 1 and 2, the practices that generated the output from the collaboration
had much more to do with what happened in the researcher’s laboratory than
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within companies. In UIC 3, the company was more involved, but the re-
searcher was still an active participant within the project. In UIC 4, most of
the practices occurred in the company. It can thus be concluded, logically,
that increased potential for commercialisation means more practices, or
work, performed at the site of companies rather than academia.

Through the four UIC case studies a nuanced and complex picture emerg-
es, which highlights the difficulty in evaluating such projects/collaborations.
It becomes increasingly difficult to assume that these collaborations by defi-
nition will provide economic growth at least not according to the findings of
previous studies (Perkmann & Walsh, 2008; Phan & Siegel, 2006;
Rothaermel et al., 2007). It is a matter of looking over a longer time frame
and clearly establish what the practices involved are striving towards.

7. The notion of a clear separation between university
and industry

The theoretical chapter pointed out how the separation of university — indus-
try from a practice perspective can be related to a difference in sifes. It is the
notion that social life is inherently tied to a context in which it transpires and
that explaining these specific contexts is central to understanding the social
(Schatzki, 2009). Human coexistence always transpires as part of a context
of a particular sort. The different contexts shape the practices that are present
at a given place and time and vice versa in a constant enacting process. This
view still allows for an understanding of social practices as big nets of ac-
tions and activities, but would allow for an explanation of the reason for why
practices differ depending on which type of site one looks at.

All respondents, in one way or the other, pointed to the differences be-
tween business and research. They pointed out that the goals of a business
are not the same as a researcher in a university. It would then seem as there
is something that would make collaborative work difficult, a hindrance of
sort from the individual standpoint. The respondents talk about themselves
“doing” science and “doing” business, as this illustrative quote points out:

“The researcher says that we are supposed to look at this question but most of
the time we are interested in something very different’. it’s like sell vs. pro-
ducing good science” — Annica Carlsson, Mercodia

It is not particularly surprising that such notion is so prevalent: from an indi-
vidualistic perspective, the boundary between research and business is likely
something very real. In a similar way, an organisational perspective also
brings out a clear difference between a university and company. So in this
way both an individualistic and a holistic perspective provide a picture of a
clear separation between university and industry. If this thesis had applied a
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more traditional approach the focus would likely have been on understand-
ing the boundary (in the broad, non theoretical sense) between research and
industry, like so many previous UIC-studies have already established. Hav-
ing a practice approach has instead highlighted the similarities rather than
the differences and how many connection points exist between these devel-
opment oriented small companies and university researchers.

One conclusion that can be drawn in relation to the separation between
university and industry is that practice theory has brought out a fluid picture
of the connections between practices over a complicated web of activities
between small companies and researchers. This study makes it more difficult
to outline a clear divide and boundary between a university and a business,
at least from a practice perspective. Connected to this is how the practices
still tend to stay within their respective sites, i.e. individuals did not come
together and form a joint practice (this is also the case in UIC 4 when a wid-
er temporal perspective is included). A research practice was still present
just as much as a development practice or a business practice. So rather than
the formation of something in between involving human agents, i.e. “a joint
practice” of sorts, the practices connected through a type of “node/linchpin”,
facilitated by a brokering practice and/or a broker aided by boundary objects.

However, it is important to recognise that some practices in the collabora-
tions shared many similarities, and in particular, how close the development
and the research practices were in some of the UICs. The two practices did
involve different materials, competence and meanings but they were also
similar and could be carried out by the same individuals at the opposite sites
in the collaboration (for example as in UIC 1). In three out of four UICs the
individuals had experience of working with counterparts in the opposite
field, industry or academia (only in UIC 2 Sven-Olov Holm had never before
collaborated with a university in a structured way), and it seems like this had
a positive effect on their collaboration’s success. They could build on those
experiences in engaging with their new collaboration partner. This made
these particular individuals either able to carry a brokering practice (as in
UIC 3) or act as a connection between practices as a broker (as in UIC 1). In
UIC 2 there was less experience from the company side in working together
with university/researcher. The researcher on the other hand had plenty of
experience. In this collaboration, an external broker carrying a brokering
practice enabled a connection to be formed. This would imply that an inex-
perienced company or researcher is likely to benefit from having some in-
termediary help, just like the broker in UIC 2.
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Chapter XI: Conclusions

In this last chapter, I will briefly address the research questions that were
outlined in the introduction of the thesis. I will also specify the theoretical
contribution of the thesis, as well as its relevance and implications as regards
policy. Lastly, I will discuss avenues for future research that could be con-
ducted using this thesis as basic foundation.

This thesis has had one overarching purpose: to investigate how small
companies collaborate with university researchers. The empirical narratives
and practice theory analysis in the cases link in with the research purpose
and provide an account and answer to sow UICs between small (and even
micro) companies are performed. The descriptions and elaboration from the
cases also provided the scope to answer the more specific research questions
put forth in the introduction:

The first research question was focused on using the theoretical framework
to investigate which practices were present in each UIC. It was a way to
guide the research process forward in a meaningful way. The question was:
What are the practices that appear in this kind UICs?

As a general conclusion, all cases had some degree (some less and some
more) of research and business practices connected to their collaboration:
naturally so as these collaborations concerned both companies and research-
ers. Furthermore, each case had other types of practices than research and
business. Each of the cases also had different practice elements that were
used as resources to assemble the practices, making each practice specific to
the context they originated from.

All four UICs included a development practice centred within a busi-
ness/industry site. Each of the four development practices was also different
in their respective practice elements. There were distinct dissimilarities in
which type of competences and materials were part of these four practices.
However, one thing that made them similar and the reason they were
grouped together as “development” was the practice element of meaning.
This element concerns the reason for engaging with a practice and the moti-
vations for actors in their activities. Development within a business context
will always be about making something that can be sold on an economic
market (or is at least connected to it through other practices) and in this, all
four UICs’ development practices were much the same.
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In three of the UICs (UIC 1, 2 and 3), there was an academic research
practice. In much the same way as within the development practices, these
three academic research practices had clear and distinct variations between
the elements of competence and material but similarities in the element of
meaning. As a general inference, the element of meaning within this practice
incorporated motivations towards the discovery of new knowledge and
claiming recognition on this new knowledge. Surprisingly, there was not an
academic research practice part of UIC 4. This was due to only one practice
(a development practice) being active within that site during the time I fol-
lowed the collaboration. The collaboration demonstrated the same dynamic
as the others when a time scale over a longer period was added. An academic
research practice had been active before the SMURF project and was meant
to be active again after the development practice had resulted in a delivera-
ble product.

A brokering practice was present in two of the UICs (UIC 2 and 3). This
practice created elements of meaning and transferred materials and also of-
fered parts of a competence element to the other practices in the collabora-
tions. It was essentially the same practice in both of the UICs, although with
some small variations within the individual practice elements.

A business practice was less common to see included in the studied UICs,
mostly because the collaborations did not involve sales or marketing activi-
ties as such. It was only in one project, in UIC 1, that activities that could be
linked to a business practice appeared. This practice involved the selling and
marketing of a product. However, in UIC 2 the development practice also
connected to a type of business practice that looked very similar to the busi-
ness practice in UIC 1 (the business practice was not directly part of the col-
laboration and thus not involved in this thesis).

Finally, UIC 3 presented the very specialised practice of a clinical patient
study practice. In this collaboration there were isolated activities that were
both spatially and temporally separate from the other three practices (devel-
opment, research and brokering practices). The patient study practice added
this.

In order to understand these UICs from a practice perspective it was essen-
tial to explore how the practices from an industry setting related to those
from a research setting. Thus the second question was: How do practices
from different organisational contexts in the UICs connect with each other?

The four case studies demonstrate a pluralistic way of both formation and
handling work within the collaborations in overcoming the differences be-
tween academia and business. The practices from a university-based context
and from an industry-based context connected through boundary objects
(Nicolini et al., 2012) and/or brokers (individuals) (Haas, 2015) and/or a
brokering practice.
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A range of material and immaterial elements in the UICs connected the
practices in the early days of the projects, before or just after work had be-
gun, for instance in project documents, project plans and emails. These ele-
ments were part of the discourse and coordination within the collaborations.
They were means to an end for the individuals in organising work. The in-
teraction leaders within the SMURF project played a part in this because the
UIC partners had to clearly specify how both the company and the research-
er got something valuable out of the collaboration in order to get funding.
SMURF acted in this way as an initial brokering function within all the
UICs. This project application/project plan was, however, only a boundary
object in the beginning of the collaboration. It was not stable in playing this
role as time went by in each collaboration, and at some point ceased to be a
bridge between practices. When work began and the development or re-
search practices were either established or performed, other boundary ob-
jects sometimes replaced the project application/project plan.

Another way practices connected was through individuals, brokers, either
directly or indirectly involved in the collaboration. This was an individual
who was able to carry practices from different contexts and/or coordinate the
flow of practice elements that were used to construct practices in different
sites. There were two types of brokers in the cases: one carried a research
and/or development practice but could be involved also in the other practice
of development and/or research. The other type instead carried a brokering
practice and on occasion also a business practice without being an active
participant in the research and the development practice. Each case had its
own distinctive way of connecting research and business:

In UIC 1, work was structured around two types of connected boundary
objects, the electron microscopy and the Quartzene material. There were also
two brokers that carried practice elements or practices between the universi-
ty and the company sites.

In UIC 2, the practices connected through a broker carrying a brokering
practice. He coordinated and managed work across the sites of academic
research and business. In some instances this broker also carried a business
practice acting as a connection between the research, the business and the
development practices.

In UIC 3, connections occurred between multiple practices through a bro-
ker (individual) and a boundary object. There was also a brokering practice
predominantly carried by the broker.

UIC 4 was special because it included only one practice, a development
practice centred on an IT product. Connections between the academic re-
search and the development practices instead took place before the project
had begun and would be reinforced after a finalised product was launched on
the market.

In summary, these four different ways of connecting practices demon-
strate how diverse contexts/sites were able to connect with each other. The
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case studies revealed how a node/linchpin between university and industry, a
boundary object or a broker, enabled collaboration between “industry” and
“academia”.

A practice theory approach was likely to bring out different notions along
with questioning some of the assumptions in the UIC literature, and as much
of the knowledge base concerns facilitation and outcomes of UICs the third
and final question was: What are the facilitating factors and outcomes con-
nected to the analysed practices in comparison to existing literature?

As summarised in Table 4 in the last chapter, many facilitating factors for a
successful UIC were found in the literature and most of these factors could
be confirmed to have had an impact on all four UICs in this thesis. These
facilitating factors allowed practices from the company to connect with prac-
tices from the university (as explained in the second research question). One
particular facilitator in terms of how practices connect was how each of the
four UICs managed to create a “win-win-situation”. The actors within the
UICs combined the possibility for interesting research with a potential for
business.

Furthermore, the theoretical lens of practice demonstrated that one of the
most important facilitating factors for the UICs was how they enabled
movements of practice elements across sites in order to connect practices.
This was managed by connecting a business/industry with re-
search/university through boundary objects or brokers. This in turn can be
thought of as the creation of a node/linchpin linking different contexts.
Concerning the outcomes of these UICs, they can be separated into two
closely related types: one part as a direct comparison to what the academic
literature on UICs has put forth and another from a practice perspective,
which is not present in the UIC literature.

Under the first type there was the connection with the SMURF project.
That first funding provided a chance for the parties to work together, to es-
tablish contact and to try out an idea. From the interviews it was made clear
that these UICs were mostly viewed as a type of “test bed” to try out a col-
laboration that then, hopefully, could lead towards something in the future.
The result from this funding is labelled as “potential for creation”. Secondly,
there are the specific different outcomes after the five years I followed the
work in these collaborations in comparison with the UIC literature. A gen-
eral conclusion is that there are positive and valuable outcomes for both the
companies and the researchers, which confirms what other researchers have
found. However, these benefits were often difficult to put into clear numbers
or metrics for the respondents. Many of the outcomes that could be found in
the four UICs also took many years to appear and when they did, the re-
spondents still highlighted that the most important ones were of an “intangi-
ble nature”.
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Through a practice theory analysis, an explanation emerged for why “in-
tangible values” were so important for some of the respondents. In those
cases, the practices that the individuals engaged in didn’t rely on the external
goods (e.g. money, power, prestige or status). They often engaged in those
activities because of that practice’s intrinsic value. Rather than being driven
by a direct tangible output, it was instead about curiosity and solving some-
thing or gaining new knowledge. The nuanced and complex picture that
emerges from this highlights the difficulty in evaluating such pro-
jects/collaborations. There were positive and valuable outcomes for both the
researcher and the company, but it took a long time to reach them and ana-
lysing the practices in detail explains why.

1. Contribution to theory and literature

The theoretical framework I have constructed can be seen as a contribution
to theory. The new wave of practice theorists have devoted a great deal of
energy to developing and arguing for the benefits of using practice theory,
but have not focused equally as much on providing clear analytical frame-
works or methods usable in empirical investigations. There is a reason for
this lack of a clear methodological and analytical approach, which has to do
with the broad agreement that there is no such thing as a unified practice
theory. Instead, this is a broad family of theoretical approaches connected
through historical and conceptual similarities (Nicolini, 2012). This is one of
the strengths of practice theory: the “umbrella of practice” encapsulates a
rich theoretical world to explore and use. However, this way of approaching
social phenomena is challenging because one has to construct theoretical and
analytical tools from scattered and diverse thoughts on practices, often with-
out consensus. | have leaned heavily on the thoughts of Shove et al. (2012)
about practices, and on their deconstruction of a social practice into three
practice elements (meaning, competence and materials). There is a pragmatic
reason for this: they are one of the few authors who have tried to provide
some theoretical tools that allow for a more nuanced empirical analysis of
social practices. By adding other ideas on practices and the concepts of
boundary objects (Star & Griesemer, 1989), brokers (Wenger, 1999) and
sites (Schatzki, 2009), I constructed a framework which was useful for my
research questions, but which I believe can be useful for other questions and
empirical settings as well.

Another contribution of this thesis concerns the empirical setting I have
focused on, which is broader than the classical focus of most practice-based
studies. The type of study I have done is unusual within the “new wave” of
practice theory, which tends to be centred on small local social phenomena,
often with only one practice in focus (Hui et al. 2016). While I build on pre-
vious thoughts on how to understand the social world through practices, my
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focus has been on the movement of practice elements and the collaboration
between practices. I have focused on describing not only a group of practic-
es, but also on how they connect with each other. In this way I have demon-
strated that practice theory is not only useful for the study of small local
social phenomena (e.g. cooking, playing football or driving), but that it can
also be used to study larger social phenomena like collaboration between
many actors involving a number of practices.

This thesis is also an extension of the discussion in Shove et al. (2012)
about collaborating and connecting practices, something these authors dis-
cuss but do not further develop. I have provided a detailed account of how
practices can collaborate in the production of either new practice elements or
the performance of already existing practices and thus added to their reason-
ing. I have also outlined how practices can connect through materiality and
individuals and particular practices themselves, i.e. brokering practices.

Flipping this argument around, this thesis has also provided a contribution
to our understanding of collaboration. I have tried to go beyond the mac-
ro/micro or agency/structure dichotomy, which is the dominant form of ex-
planation of social phenomena in social science today. I have in this way
presented a different way of understanding collaboration from social practic-
es and material arrangements rather than solely from the viewpoint of human
actors or organisations.

Lastly, there is also a more general empirical contribution to the UIC lit-
erature in this thesis, because it has provided a detailed account of ow col-
laborations between university researchers and small (and micro-) compa-
nies take place. These detailed accounts are something that has been identi-
fied as lacking in the literature on UICs.

2. Contribution to policy and practitioners

To a large degree this thesis has been empirically driven: the goal has been
to understand sow SMURF and the UICs I got involved with so many years
ago worked. The theoretical lens I adopted has complemented our
knowledge on UICs because it has brought out different features than what
previous scholars have concluded. This provides a few implications for poli-
cy and how to best promote collaboration between small companies and
university researchers. The body of knowledge on UICs is largely unreflec-
tive of if and how the size of a company affects collaboration with a re-
searcher (some notable exceptions have been listed in the previous chapter).
The case studies in this thesis are constructed with small and micro-
companies and their results, in relation to the thesis’ research questions and
the literature study, suggest that there is indeed a difference compared to
larger companies. Small companies are a sizable part of the economic sector
and as this thesis has demonstrated, there are some key elements that differ-
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entiate them from what has been the focus of university-industry collabora-
tion research. The next step would be to think about these results and make
informed decisions on how to best promote these collaborations, because
they seem to come with benefits for both companies and researchers. My
suggestions are as follows.

Through the UIC case studies, a nuanced and complex picture emerges
that highlights the difficulty in evaluating such projects/collaborations and
their link to public funding. It becomes increasingly problematic to assume
that these collaborations by definition will provide economic short-term
growth directly linked to public funding received. Instead, it’s a matter of
looking over a longer timescale. It took a few years for any of the UICs stud-
ied to generate some of the outcomes that seem to be important from a poli-
cy perspective. The connection between those results and the SMURF fund-
ing was always ambiguous. I believe that the reason for this lies within the
very nature of academic research which (ideally) is focused on exploring
new things, on trying to publish new knowledge that is produced under cer-
tain conditions. This knowledge is the output from university research and
thus the focus for most university researchers. In general, this implies that
projects/collaborations that are more or less explorative are by definition
hard to plan, in detail, regarding when and what their result will be. In this
way, they also have an aspect of serendipity built into them: exploring some-
thing new means a constant search for that interesting result. However, if we
think that these types of collaborations can be useful for hoth companies and
researchers, we should allow for researchers to stay explorative, to not be-
come a type of consultancy service that solves immediate problems. In the
four case studies, both the company and the researcher got something useful
out of their collaborations precisely because they were explorative. The two
parties were also motivated for this very reason to keep working together
over many years and all but one (UIC 2) have continued to do so. It would in
this regard make sense to distribute small amounts of funding over a long
period of time instead of a large sum of money on one occasion. This would
allow the actors to keep working in their constellation in an explorative
manner over a much longer timescale. In this way a funding agency or those
involved with commercialisation of research could create and foster long-
term relationships.

The cases demonstrated a pluralistic way of forming and handling work.
There were similarities just as much as differences and it would be very hard
to abstract a simplistic model of how UICs are formed and performed from
the practice perspective. Nevertheless, the results from the thesis reconcep-
tualise how work in collaboration between researchers and companies is
accomplished. The UICs in this thesis were at the outset structured to be
valuable for both the research and the business sides: they were not a consul-
tancy service delivered from one side to the other. This was in part due to the
influence of the SMUREF project, as it required both parties to clearly formu-
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late their stake in the project in order to receive any funding. In such instanc-
es, instead of thinking about UICs as something that must be jointly per-
formed by actors coming together under a single practice, the promotion of
successful UICs should focus on establishing a connection that allows for
work in both a research site and a company site. The focus from policy ac-
tors should thus be on making sure that there is something or someone to
facilitate movements of and connections between practice elements across
sites. Policy efforts should help establish a node/linchpin, a boundary object
or a broker, between university and industry.

In much the same way, this thesis can also be useful for practitioners,
namely business people and academic researchers aspiring to collaborate
with a researcher or a small company, respectively. It is important to shape
the collaboration so that there are benefits to be gained in engaging in the
UIC for both parties, and a successful way of managing the relationship is
through clearly established “nodes” that connect practices.

3. Avenues for future research

This thesis has been centred on understanding how small companies collabo-
rate with university researchers. A way forward could be to establish wheth-
er the conclusions made also hold for larger or medium-sized companies.
This should be done by using the same theoretical lens on those collabora-
tions as well. This, for one thing, could open up for a comparison on what
effect size has on the practices in UICs.

This thesis has followed the collaborations over a period of time. All but
one of the UICs (UIC 2) are likely to continue working together in different
constellations and capacities. It would thus be interesting from a research
point of view to keep following the remaining three collaborations in order
to see how their practices develop over time and what outcomes emerge.

Lastly, I think that there is need to further develop theoretical and analyti-
cal tools in practice theory in order to understand and investigate empirically
complex social phenomena that involve sets of practices that interact with
each other. In particular, methodological tools for sorting out and differenti-
ating practices from each other in empirical material would be very useful.
All in all, more work should be carried out to test and establish methodolog-
ical and analytical tools within practice theory.
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