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Prologue

In 2008, there was an article in one of the major morning newspapers in
Sweden concerning one of the world’s major basic research laboratories,
CERN1, which is the world’s largest laboratory for high-energy physics, and
its new particle accelerator; the Large Hadron Collider, or LHC for short.
The article stated that when two tiny particles collide, a lot of things can
happen – one of the things being some answers to mankind’s questions regarding the Universe (Bojs, 2008). Ever since the dawn of civilisation, people have endeavoured to learn more about the world, from questions regarding why the sky is blue2, to what the stars are made of, or where the Universe
came from. The organised endeavours to understand the physical world are
part of what we today call scientific research. The general public understanding of science, and scientific research, is not just based on the observations
made by the scientists, however. Literature, media and other institutions help
create an understanding of what science is and what scientists do. While not
the focus of this thesis, which will deal with science in business interaction,
a short introduction to how science has been portrayed will be given. Thus,
below two separate examples of how a specific kind of science is presented,
or constructed, in the eyes of society – through literature and through media
– are presented. The specific science in question is high-energy physics, and
the focal research organisation is CERN.

CERN and Science in Fiction
For as long as science has had a place in society, it has also had a place in
literature. Haynes (1994:1) even goes as far as stating that ‘[p]opular belief
and behaviour are influenced more by images than demonstrable facts’ and
claims that fictional scientists have contributed more to the popular image of
the scientist than real people (ibid.). But fictional scientists do share traits
1

CERN, or the European Organisation for Nuclear Research, is a joint venture between 20
European countries, founded in 1954, and situated on the border between Switzerland and
France. See e.g. https://public.web.cern.ch/public/ , or chapter one and four in this thesis. The
name CERN is an abbreviation of Conseil Européen pour la Recherche Nucéaire. This council was dissolved when the first accelerator was being built, but the name was kept; see also
chapter four and five in this thesis.
2
The phenomenon that makes the sky look blue is called Rayleigh scattering.
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with actual scientists, because they can be seen as ‘expressions of their creators’ response to the role of science and technology in a particular social
context’ (Haynes, 1994:2). In addition, the fictional scientists have also contributed to what Haynes (1994:2) calls ‘[w]estern society’s ambiguous lovehate attitude towards science’, something she claims has become even more
apparent in recent decades’ debates over the funding of ‘Big Science’, such
as particle physics research. In other words, the role of science (and the scientist) in society is in this case constructed in interaction between fiction and
fact; between literature and its live prototypes. The point is thus that literature helps shape science, because
‘Literature does not merely hold up the mirror to nature and express more eloquently what is already well known and understood; it allows the exploration of what is perceived only dimly,
if at all, the subversive anxieties that cannot be directly stated,
because they challenge too vigorously the mores and taboos of
society’ (Haynes, 1994:313).
Thus, in literature any problems the public may have with science can be
addressed while referring to it as fiction, thereby making it possible to grasp
and discuss.
A more recent example (than Haynes’ (1994) examples) of science in
popular literature originates from the field of particle physics. In the mystery
novel Angels and Demons, written by Dan Brown (2000), CERN plays the
role as the organisation from which antimatter is stolen in order to destroy
the Vatican. As the book became a top-seller, people started contacting
CERN in order to ask questions. Some of the main questions, after the question about whether CERN actually existed or not, were questions concerning
antimatter. In the book it is described as something that can be readily produced and contained, and that provides an almost limitless source of energy
(which can also be used as a very potent bomb). In real life, antimatter can
be created, but only in minuscule amounts, and it would require more energy
to create it than you could get out of it, and it is therefore, alas, not a viable
source of energy. It has even gotten to the point where, as stated on CERN’s
website;
‘scientists realized that the atom bomb was a real possibility
many years before one was actually built and exploded, and
then the public was totally surprised and amazed. On the other
hand, the public somehow anticipates the antimatter bomb, but
we have known for a long time that it cannot be realized in
practice.’3
3

http://public.web.cern.ch/public/en/Spotlight/SpotlightAandD-en.html
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The thesis which you are now reading uses CERN as the focus of the main
empirical story. When presenting the empirical study by introducing CERN,
a lot of people refer to the above-mentioned book. It is obvious that, despite
its sometimes dubious ‘facts’ concerning CERN, the image created through
the book sticks in people’s minds; to the extent that CERN has chosen to
provide a commentary of the book on its website. Fiction thus impacts on the
construction of the public image of science and scientific organisations. In
February 2009, when the film based on the book was released, the film Angels and Demons was promoted at CERN by the actors starring in it during a
two-day visit (Wallerius, 2009b). This event put CERN even more in the
media spotlight, which will be the next issue addressed.

CERN and Science in the Media
The public view of science is constructed in more ways than through literature. For instance, media plays an important role (see e.g. Bucchi, 1998). In
an article called The Public Image of CERN (Krige, 1993) comments are
made on several activities at CERN specifically aimed at influencing the
general public’s view of the organisation. Many of the activities specifically
aim at increasing the public knowledge about science in general and particle
physics in particular, but there are additional motives:
‘By alerting industry and the public at large to its existence,
achievements and opportunities it hopes to mobilize support for
its activities, and to make it politically difficult for governments
not to fund its programmes’ (Krige, 1993:155).
A specific media event, when a press conference was held on 25 January
1983, shortly after Nobel prize-winning discoveries were made (it was the
discovery of the W and Z bosons, which rendered Carlo Rubbia a Nobel
prize in 1984), is used as an example by Krige (1993) and Bucchi (1998)
alike:
‘it is striking that the laboratory management’s desire to “market” these findings was so great that they were reported in the
mass media before they were published in the scientific literature’ (Krige, 1993:153).
In this case, media was invited to share the results even before the results
had gone through the peer-review system of academic publishing, thereby
‘legitimising’ the results.
More recently, at the end of the first quarter of 2008, a lawsuit against
several actors directly and indirectly involved in CERN’s latest particle ac19

celerator, the LHC (which was first started up in September 2008) was
commented on in newspapers around the world4, an event that will be discussed briefly below.

Suing CERN
Faced with the start-up of CERN’s newest and most powerful particle accelerator, the LHC, a lawsuit was filed against it. The lawsuit was filed with the
Federal District Court in Honolulu, Hawaii, and the plaintiffs wanted an
injunction against the start-up. Since a US court has no jurisdiction over an
international organisation based in Switzerland, the plaintiffs decided to sue
the United States Department of Energy, Fermilab5 and the National Science
Foundation (in the USA) in addition to CERN, in the hope that an injunction
against the American actors, who are supporting the LHC, would put an end
to the project (Overbye, 2008).
The plaintiffs claimed that there is a risk of unwanted effects from running the LHC:
‘There is no question that should defendants inadvertently create a dangerous form of matter such as a micro black hole or a
strangelet, or otherwise create unsafe conditions of physics,
then the environmental impact would be both local and national
in scope, and quite deadly to everyone’ (Copy of Complaint,
2008:10)6.
According to physicists at CERN (and elsewhere), there is no risk of the
world ending because of the LHC. The effects created in the experiment is
nothing other than what is created continuously when cosmic radiation collides with the Earth’s atmosphere (e.g. Sempler, 2008a). In addition, CERN
published several safety assessment reports before the start-up of the LHC,
as well as several independent comments on LHC safety7. It is also worth
mentioning, that for one of the plaintiffs, this is not the first time around; he
filed similar complaints against the latest particle accelerator at Brookhaven
National Laboratory, an accelerator that since then had been running without
4

This was widely commented in newspapers and technical magazines around the world, e.g.
The New York Times (e.g. Overbye, 2008), The Telegraph (e.g. Leonard, 2008; Elsworth,
2008), and Ny Teknik (e.g. Sempler, 2008a, 2008b) – as well as many others.
5
Fermi National Accelerator Laboratory, Fermilab, is situated in Batavia, Illinois, USA. Its
particle accelerator, the Tevatron, is the second most powerful accelerator in the world (superseded only by the LHC). For more information, go to http://www.fnal.gov/.
6
http://www.wiki1.net/groups/uploads/LargeHadronCollider/SanchoComplaint.doc
7
More information about safety and the LHC, including both the American and the European
safety reports can be found at http://public.web.cern.ch/Public/en/LHC/Safety-en.html, where
also a number of independent assessments are published.

20

incidents for eight years (Overbye, 2008). In addition to the American lawsuit, a European group of researchers, led by a professor from a German
University, reported CERN and its financing member states to the European
Court of Human Rights in Strasbourg. They also claimed that the risks of the
Earth being destroyed by black holes should lead to the cancellation of the
LHC until a complete and objective investigation could be made. In addition,
they suggested that a particle accelerator like the LHC should be built on the
moon instead. The Review of the Safety of LHC Collisions8, another safety
report from CERN, was published after the European lawsuit was filed.

Finding Higgs
In September 2008, the LHC was first switched on, but due to a leakage in
the cooling system the accelerator had to be switched off again. It took until
the 30th of March, 2010, until the first LHC data could be collected; an event
that was broadcasted live via Internet and reported at length in the newspapers. One of the goals of CERN’s latest accelerator, the LHC, has been to
find something called the Higgs particle9; and on July 4, 2012, a press conference at CERN reported that Higgs had (quite probably) been found (see
e.g. CERN’s website; von Hall, 2012).
The point of relaying these ‘media episodes’ is not to discuss the actual
lawsuit, but instead to show how a research organisation like CERN is affected by things happening outside of its actual research and activities. Actors outside the research context, like media, are a part of constructing the
science made, and science sometimes involuntary, as in the latter case with
CERN and the lawsuit, has to interact with institutions of society. Science
has, for better or for worse, taken a prominent place in people’s mind in today’s society.
The few examples given in the prologue have one thing in common; that
what scientists do is only to some extent reflected in the general public’s
conceptions about what science is. The public image of CERN is only partly
based on the organisation’s research and activities. From the literature we
learn, that the image of science created from fictional scientists is shaped by
the zeitgeist of the society where it was created, and at the same time shaping the way we perceive science. The same type of effects can be seen from
what is reported in media; by focussing on some types of scientific research
but not others, media can affect where the funding goes. This is of course
another two-way street, because scientists and scientific organisations also
8

This safety report can be found at: http://lsag.web.cern.ch/lsag/LSAG-Report.pdf (retrieved
on November 27, 2012).
9
More information about Higgs can for instance be found on CERN’s website;
http://public.web.cern.ch/public/en/Science/Higgs-en.html.
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try to use media to their advantage. There is thus an on-going interaction
between science and society, and as demands for public spending on scientific research increase and bring matters to a head, this interaction becomes
increasingly important – for all parties.

CERN and Industry
So far, the prologue has tried to introduce some of the aspects of interaction
between CERN and society that are well-known to the general public; aspects that are part of popular culture. From this short introduction, it can be
deduced that popular culture plays a certain role for scientific organisations
like CERN, and that CERN has to interact with this context. These examples
of science in interaction will of course have an impact on the main focus of
this thesis, although they will not be the focus of the study. Instead, the focus
of the thesis will be on the interaction with a different group of actors, i.e.
companies, and the purpose is thus to show another example of science in
interaction; which is science in business interaction.
In a book written for the 50th Anniversary of CERN, it was stated that
CERN can contribute with ‘a rich harvest for industry’ (Infinitely CERN,
2004:190), meaning that there is enormous potential when it comes to technology transfer from CERN to companies interacting with CERN. The idea
behind the text in Infinitely CERN (2004), as well as many other texts concerning technology transfer, is that provided that technological applications
used at CERN can be localised and organised, they can also be transferred to
industry, thereby increasing the direct societal usefulness of CERN. Thus,
just as the examples of ‘images of CERN’ from literature and media given
above, the image of CERN as a source of technological excellence and technology transfer is also promoted. As will be shown in the introductory chapter, scientific discoveries that can be relevant for industrial development are
often emphasised when it comes to the funding of science. This study is an
attempt to move away from simplified images of science’s usefulness to
industry, and towards the more complex world of interaction between science and industry. More specifically, it tells the story of CERN interacting
with industry.
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PART I

The first part of the thesis aims at introducing the subject and discussing the theoretical and methodological considerations. Therefore, chapter one deals with setting the scene, while chapter two
introduces the theoretical considerations and chapter three the
methodological underpinnings of the study.
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Chapter 1: Setting the Scene

This chapter introduces the topic of the thesis, i.e. a specific part of science,
or a highly specialised research organisation, interacting with business; and
some of the reasons for choosing the topic. Furthermore, it addresses some
of the limits that, by necessity, were imposed on the study, and the choices
made when it comes to the theoretical tools. The specific science that will be
studied is particle physics, or high-energy physics, and the focal research
organisation is the European Organization for Nuclear Research, or CERN.
The reasons for choosing this particular research organisation will be made
apparent before the end of the chapter.

Introduction
In a newspaper article in a Swedish newspaper, the new particle accelerator
of CERN was presented as a scientific break-through; ‘The Big Collider
Ready to Solve the Mystery of the Universe’10. The machine in question, the
Large Hadron Collider (LHC), was described as the world’s biggest technical construction, costing the equivalent to over six billion Euros (Bojs,
2008). Despite the scientific values acknowledged, the rhetorical question
asked in the article is what we as taxpayers get for our money; a question
that seems to appear whenever scientific funding is discussed, and which is
becoming increasingly pronounced.
A problem with discussions concerning the financing of science, as well
as the usefulness of science, however, is that the concept ‘science’ very
rarely is discussed or defined – all science seems to be ‘the same’. The debate would probably benefit from being more specific about the actual topic
of debate, i.e. what flavour of science is being discussed and all the specific
implications. In an attempt to avoid this particular problem, this study will
focus on a specific subject, i.e. high-energy physics, and a highly specific
research organisation, i.e. CERN.

10

Translation from Swedish by the author (”Stora smällaren redo lösa universums gåta”).

25

Financing CERN
The scientific organisation at the heart of this study – CERN – is the
world’s largest particle physics centre. It is situated outside Geneva, on the
border between France and Switzerland. CERN will be more thoroughly
presented in chapter four, so for now it will only be added that it is a European organisation, with twenty member states11 involved in financing and
running it.
CERN was founded as a European joint venture in the wake of World
War II, and although it was sometimes difficult to receive sufficient funding
even from the beginning, it was still felt that the research done was useful for
its own sake. In addition, it was an important political endeavour to, in a
way, unite Europe. Then there was a change (Barbalat, interviews). The
facilities needed for the research grew in size and complexity (thus costing
more), and, at the same time, money was perceived not to be as readily
available (ibid.) in many of the member states. Ideas of ‘return on investment’ seemed to emerge. CERN needed ways to justify its research, and
indeed its very existence, to its financiers, the member states.
How to finance scientific endeavours thus seems to be a crucial question;
as well as what kind of science to support. In many countries, the state has
played an important role in the funding of basic science, and there are also
important arguments why this should be the case. According to Ravetz
(1971:11),
‘science is so important, and expensive, that the major policy
decisions concerning its development are increasingly being
taken by the State, rather than being left to the judgement of the
scientists and their private patrons. Accordingly, the progress of
science becomes a matter of politics; everyone in the community is involved in the consequences of decisions on ‘science
policy’, and every citizen is responsible, however indirectly, for
the formation of those decisions.’
If this is true for state-funded research when only one country, and one government, is involved; what would be the implications for a research organisation funded by twenty different countries, like CERN? The most likely
scenario is of course that decisions concerning the funding become many
times more difficult to make. Thus, the case of CERN becomes even more
complicated since it is not only a question of very expensive basic research,
but also a question of international financing and managing.

11

CERN is financed by its member states, at the moment (year 2012) 20 European countries,
but more countries are on their way of becoming members. See also chapter four for a presentation of the member states.
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Indeed, the very fact that scientific research is expensive has made governments question the funding of science, and demands for science to be
useful to society have emerged. Some of these demands,
‘originating in government and to a lesser extent in industry, for
readjustments in science/enterprise/state relations were set in
motion by the energy crises of the 1970s and again, by the economic slumps of the 1980s and early 1990s’ (Shinn, 2002:599).
As indicated above, this was also the case for the funding of CERN, which
became increasingly debated during the 1980s and 90s. From the beginning
of this millennium, however, the use of ‘industry arguments’ for the support
of scientific research, such as technology and knowledge transfer, have
abounded; and this development is true for CERN also.
What happens when the main reason to fund science, the advancement of
knowledge in general, is no longer enough; but other demands are thrown
into the equation? In CERN’s case, scientific brilliance has of course always
been used to justify the spending, and the Nobel prizes that were awarded to
CERN scientists went quite some way to prove the organisation’s importance12. In the long run, however, other arguments besides the scientific ones
were needed, because the member states were not all satisfied to fund ‘science for science’s sake’:
‘No-one today doubts the excellence of the science and engineering done at CERN, which is universally recognized as an
outstanding high-energy physics laboratory. What is being
questioned by governments is not the content of the science, but
its cost. In short and too simply, if there is one single factor behind CERN’s drive to sell itself better in the member states, that
factor is money’ (Krige, 1993:154).
Therefore, perhaps as a justification, scientific research is regularly promoted not just for the potential scientific discoveries, but also for the perceived societal benefits. The growth of scientific knowledge has been assumed to be one major reason for what some call the ‘Western miracle’,
concerning which it has been stated that ‘[c]lose links between the growth of
scientific knowledge and the rise of technology have permitted the market
economies of the Western nations to achieve unprecedented prosperity’
12
During CERN’s existence, three Nobel prizes have been awarded to physicists for their
work at CERN. Thus, despite being the largest particle physics laboratory in the world, the
particle physics research done in the USA has been more successful in terms of number of
Nobel prizes awarded. The obvious question to this argument is therefore; ‘why only three
prizes?’ It all depends of how the prizes are counted, however, because work linked to CERN
has also resulted in an additional number of Nobel prizes.
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(Rosenberg & Birdzell, 1990:18). The discussion concerning science’s usefulness to society has existed for several hundred years, but ‘the relationship
between science and society is still dominated by interpretations of the contribution science makes towards the enhancement of innovation, wealth creation and economic competitiveness’ (Nowotny, Scott & Gibbons, 2001:31).
As this study will show, similar arguments are made for the contribution
CERN can make towards technological innovation within companies that
interact with CERN.

Creating ‘Usefulness’ – the example of CERN and the linear
model
So far, some arguments concerning the financing of science in general, and
CERN in particular, have been listed. One way of justifying scientific research is through proving its usefulness to society. Therefore, in recent years
‘there has been a trend towards science and technology policy
that is applied in nature. In times of growing public discontent
about high taxation and budget deficits, even basic science
needs to document industry relevance’ (Meyer, 2000:409).
At CERN, a number of studies showing CERN’s usefulness to industry have
been published over the years (see e.g. Schmied, 1975, 1982, 1987; BianchiStreit et al., 1984; Bressan & Streit-Bianchi, 2005) in order to document
industry relevance. There thus seems to be a demand for faster ‘return on
investment’ from the public investments in CERN. The question is then, in
what ways can an organisation like CERN show that it is relevant to industry?
In discussions concerning the usefulness of science, a lot of the perceived
usefulness tends to lie either in its capability to directly produce new innovations, or in its capability to provide technology transfer possibilities. According to Rosenberg (1994:9),
‘it is widely accepted that, in advanced industrial economies,
the growth in technological knowledge relies increasingly, although in ways that are never clearly specified, on science.’
Thus, scientific discoveries fuel the beliefs in an everlasting linear development, a development that is leading forwards-upwards in never-ending improvements (see e.g. Håkansson & Waluszewski, 2002b, 2007). This socalled linear model (see e.g. Balconi et al., 2010) has been described and
criticised in the following way:
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‘the old “linear model” of the way in which science, technology, and economics develop, postulates that scientists do research, publish and place that information in the public domain.
It then gets codified, taught, and eventually works its way into
technology and is utilized by inventors who produce patented
inventions, which are manufactured and sold, with a consequent
contribution to economics. This linear model, science, then
technology, then economics is simplistic and clearly inaccurate,
and ignores the much more intimate relationship between technology and science, with many feedback loops’ (Narin, 1994:
150).
In addition to researchers finding the linear model too simplistic (see also
Cohen et al., 2002; Edquist & Hommen, 1999; Lindqvist, 1984; MeyerKramer & Schmoch, 1998; Staudenmaier, 1984; Ziman, 2000), it has been
stated that empirical records do not corroborate the linear model (Misa,
2004:257) Similar results have been found in many other studies (see e.g.
Avango, 2005; Bengtson, 2003; Fors, 2003; Håkansson & Waluszewski,
2002b, 2007; Wedin, 2001; Wormbs, 2003; Öhman, 2007).
If the linear model is too simplistic, or even inaccurate, why comment on
it at all? In all societies there is a debate concerning how to best spend the
(limited) resources at hand. Misa (2004:257) claims that the linear model is
‘a pervasive justification for science policy’. Higher awareness of public
spending leads to higher demands for return on those investments, because
the politicians want to see what they get for their ‘public money’. This, in
turn, leads to attempts to steer scientific research in certain directions, but
the results may not be the ones hoped for:
‘The findings of scientific research, and their economic consequences, remain shrouded in uncertainty. They reflect certain
properties of the physical universe that are uncovered by the
search, and not the economic goals that were in the mind of decision-makers who allocated resources to the research process
in the first place’ (Rosenberg, 1994:10).
What is certain, however, is that an increased demand for results from investments in science will result in an increased number of attempts to influence the outcome of those investments, thus leading to policy changes. According to Rosenberg (1994:6),
‘In order to fill the place of the discredited linear model of innovation, there is an urgent need to explore the landscape of the
interactions between science, technology, and institutions so as
to guide research and policy in new and fruitful directions.’
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In the discussions concerning CERN’s usefulness to industry, there is evidence of argumentation in accordance with the linear model; despite the fact
that it is somewhat blurred by, for example, adjustments for the amount of
time needed for particle physics to become useful for industry (see e.g. Llewellyn Smith, 1997). As the thesis will show, a version of the linear model,
stating that investments in CERN will lead to development of technological
solutions that will benefit industry – in the form of technology and knowledge transfer (it is thus not only the research per se, but the research activities and structures that can create business opportunities) – is prevalent in
discussions concerning CERN and industry.
The introduction has served as a way to ‘set the scene’; to show some of
the context that a research organisation like CERN has to take into consideration, or, rather, to interact with. Just like no business is an island (Håkansson & Snehota, 1989), no research unit is an isolated phenomenon. In order
to function they too have to interact with their context. The focus on interaction seems all the more important because
‘no visitor to CERN will come away knowing how much the
laboratory costs, how the money is spent, what interest groups
shape its trajectory, or what battles the manager has with the
member states’ delegates. […] The laboratory is abstracted
from the social, political, economic and institutional context in
which it is located and presented simply as doing “pure” science
which has increasingly important technical spin-offs’ (Krige,
1993:154).
This thesis will present one of these contexts where science interacts with
society – one of the aspects of science in interaction – namely the business
context which CERN is a part of. The thesis has been written within the field
of business studies. This fact, by necessity, lends the study a focus on the
business side of science. In more pragmatic terms, it means that the study
will focus particularly on the interaction between CERN and industry, thus
bringing ‘money’ into the study. An even more concrete explanation would
be that there is a focus on the interaction between CERN and some of the
actual companies that CERN deals with. If interaction between CERN and
industry is in focus, then a set of theoretical tools that address this aspect is
needed. In the following part of the chapter, the research tools used are presented.

Some Comments on Research Tools
At CERN, no physicist would expect to be able to see a certain range of particles without having the proper equipment for it, which includes the accel30

erator able to produce the energies needed and the detector able to ‘see’ the
particles in question. When it comes to the social sciences, however, there is
no such clear distinction. This part of the chapter will try to give some flavour of the research tools used in the thesis. Because just like a certain accelerator used in physics research will make possible certain kinds of studies, but not others, the theoretical tools we, as business researchers, use affect what we see and what we do not see. In other words, the topic here is the
tools that lend their mark to the empirical account (Håkansson &
Waluszewski, 2002b:15-16) in this thesis. The theories that researchers use
inevitably colour the empirical findings, in much the same way that the
physicists’ instruments affect their research outcomes.
In methodology, there is a recurring discussion concerning the place of
theory in research, and whether it is possible to conduct a study without a
theoretical pre-understanding. The pre-understanding before the initial steps
of the study were taken consisted of concepts that belong within the socalled IMP13 approach. Thus, the main theoretical place of abode for this
study can be found within this approach, where interaction is one of, if not
the most important basic assumption.
Using particle physics as the empirical example, it is quite tempting to
also use analogies from physics. The concept of interaction has various different specific meanings in different sciences, among them physics. The
generic meaning of interaction, however, is simply ‘to have an effect on each
other or something else by being or working close together’ (Longman Dictionary of Contemporary English, 1991). In physics, interaction relates to a
specific phenomenon: ‘All the different forces observed in nature can be
explained in terms of four basic interactions14 that occur between elementary
particles’ (Tipler & Mosca, 2004:92). These interactions take place between
physical objects, and they result in a potential energy. If we move from
physics to business, it has been said that ‘[a]ll interaction is concerned with
the physical world. The economic effects of interaction appear in the physical world, and the outcomes of interaction are within the constraints of that
13
‘The IMP (Industrial Marketing and Purchasing) Group was formed in the middle 1970s by
researchers originating from the Universities of Uppsala, Bath, UMIST, ESC Lyon and the
Ludwig Maximilian’s University (Munich). The IMP group developed a dynamic model of
buyer-supplier relationships in industrial markets (the interaction model) and illustrated its
applicability through comparative studies of buyer-supplier relationships within and across a
number of European countries (France, Germany, Italy, Sweden, UK). The main conclusion
of these pan-European studies was that buying and selling in industrial markets could not be
understood as a series of disembedded and serially independent transactions. Instead, transactions could only be examined as episodes in often long-standing and complex relationships
between the buying and selling organization. These relationships seemed to be fairly stable
when studied over long periods of time, but turned out to very dynamic when looked at in
more fine-grained detail.’ (www.impgroup.org)
14
These four fundamental interactions are electromagnetism, strong interaction, weak interaction and gravitation.
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physical world’ (Ford & Håkansson, 2006a:7). Moving from one field to the
other, from physics to business studies, the concept of interaction is still
firmly rooted in the physical world; with its constraints and opportunities.
But where is the interaction in this study? And what entities interact? According to the generic meaning of the concept, there has to be at least two
entities for there to be interaction, for them to affect each other. People of
course interact, and there will be some evidence of interaction between people in the empirical part of the thesis. The main focus, however, will be on
interaction between CERN and business actors, i.e. companies. The other
main concept, besides interaction, that will be treated is resources.
Not only people interact; within the IMP literature, resource interaction is
also an important topic (see e.g. Baraldi, 2003; Holmen, 2001; Håkansson &
Waluszewski, 2002a, 2002b; and many others15). According to one of the
early IMP studies, resources are ‘heterogeneous, human and physical, and
mutually dependent’ (Håkansson, 1987:17); they are controlled by different
actors; and they are linked together, changed, or exchanged by different activities (ibid.). The resource concept will be dealt with more thoroughly in
the next chapter, but the reasons for choosing the particular concepts chosen
are given below.
The reason for the theoretical choices made lies in the nature of both
CERN’s activities and CERN’s context. CERN is a very special research
organisation; there is only one CERN in the world. Some of the factors that
make it special are, first, the research being done there, which epitomises the
concept of basic science, and has very little direct relevance for industry; and
second, the organisation of CERN, with its twenty member states, resulting
in quite specific economic and political circumstances. In other words,
CERN is an organisation involved in the pursuit of basic physics research,
and the carrying out of this task requires a substantial amount of resources;
from the enormous facilities needed for particle physics, i.e. accelerators and
detectors16; to the large number of people needed; and to the substantial
sums of money required to make the whole endeavour function. Based on
these factors, it can be stated that CERN consists of a very specific collection of resources, with a very specific raison d’être; to carry out the best
high-energy physics research possible. If CERN is such an extreme case of a
scientific resource collection, how does this affect the possibilities for a
company to benefit from this resource collection? Under what circumstances
can CERN-industry interaction create value for the interacting parties? And
what resources – at CERN and in the companies – are involved in this potential value-creation? These questions, and many others, can be addressed and
discussed using the theoretical framework chosen.
15

See e.g. www.impgroup.org.
What the accelerators and detectors are, and what they do, is further explained in chapter
four.
16

32

The needs and demands for resources from CERN are of course counterbalanced by demands from CERN’s member states. The member states want
to see ‘good’ science made, but they are also interested in other kinds of
benefits for society. Such a (potential) benefit is the technological development that could take place when CERN interacts with industry. Interaction is
thus a prerequisite for accessing crucial resources; CERN interacts with its
financiers in order to gain some of the necessary resources, and the financiers in turn gain something they want; at the same time, CERN needs to interact with industry to, among other things, construct their research facilities,
and the companies may benefit from this interaction. Interaction is thus at
the heart of any action carried out by CERN and its counterparts.
Since the theoretical base of the study lies primarily within the IMP approach, this approach will also be the main focus of the theoretical presentation (which will follow in the next chapter). Other literature will be added,
however, where it contributes to the understanding of CERN’s specific circumstances. In addition, the context within which the study was conducted,
i.e. the context of the researcher, includes both IMP and STS17 theoretical
lenses to understand the world. The reason for this is that the present study
was part of a more extensive research programme, which included historians
of science and technology as well as business researchers. Literature in history of science as well as in history of technology was therefore required
reading, which has helped tremendously in the understanding of a research
organisation such as CERN. Seeing the world through interaction lenses,
however, means that some of the texts were easier to incorporate into my
own ontological and epistemological understanding than others (which will
be further shown in both the theoretical chapter and the analysis).
In addition to the boundaries set on the study by looking at it from a business angle, the choice of theory also helps focusing the study; in that some
concepts exist within a certain theoretical framework, while others do not.
Already from the outset of the study, a specific focus on interaction has defined it. This focus is therefore partly a result of using an IMP approach,
where interaction is one of the fundamental premises; but at the same time,
the choice of theory was the outcome of a specific research interest. The
17

STS is usually used as an acronym either for ‘Science and Technology Studies’ or ‘Science
and Technology in Society’. Science and technology have been studied from various angles
depending on the background of the researchers (Jasanoff et al., 1995; Jasanoff, 2004). Some
of these areas are history, philosophy, sociology, politics, law, economics and anthropology
(Jasanoff, 2004). What combined all areas, however, was the need for ‘an interdisciplinary
[…] field of study that sought both to understand and to respond to the complexities of modern science and technology in contemporary society’ (Cutcliffe, 2000:16).
Among the vast range of acronyms present under the ‘STS umbrella’, some of the more
well-known ones are SSK (Sociology of Scientific Knowledge, represented by researchers
such as Barry Barnes and David Bloor), SCOT (Social Construction of Technology, represented by researchers such as Thomas P. Hughes (1983, 1989, 1998), Wiebe Bijker and Trevor Pinch), and ANT (Actor Network Theory, mainly based on the work of sociologists like
Michel Callon, Bruno Latour and John Law).
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other concept given by the choice of theory is resources (and resource interaction); the reason for this being the need for a theoretical frame of reference
that can explain how CERN can be useful for industry. The theory thus limits both what can be investigated and what can actually be seen in the study.
We will now move on to some comments on the context of the study.

Some Comments on the Context of the Study
Just like the theoretical tools have an impact on the study, so the empirical
context determines what can be seen. Hence, the kind of science studied
will affect the results received, and what conclusions can be drawn. This
part of the chapter will therefore provide a very short introduction to the
empirical context addressed in the thesis.
It has already been settled that CERN is at the centre of the study, and
therefore that the kind of science in focus is particle physics, or high-energy
physics (HEP). It is interesting to note, that in the arguments concerning the
usefulness of science, the nature of the science in question is very rarely
considered. If usefulness is measured as input into industry for instance, then
it should be quite evident that some scientific research lies closer to industrial application than other (take for instance the field of particle physics
compared to the biotech field18). However, all science tends to get discussed
in more or less the same way. A substantial part of chapter four in this thesis
is devoted to studying HEP as a phenomenon, and particularly CERN,
wherefore only a short glimpse of these subjects will be given here.
Contrary to the statement above, some researchers acknowledge that bigscience centres, such as for instance CERN, differ from universities in important ways (Autio et al., 2004). Teirlinck and Spithoven (2012) also differentiate between universities and public research centres. The authors have
found three major differences between these categories; the first one is that
‘public research centres tend to possess more practical knowledge and are
able to respond more quickly to specific firm needs’; secondly, that ‘public
research centres often have scientific missions necessitating more large-scale
and complex research facilities using economies of scale’; and thirdly, that
‘research in public research centres tend to occur in a context of targeted and
well managed projects’ (Teirlinck & Spithoven, 2012:677). According to
18

The fact that different scientific areas can contribute in varying degrees to industry has been
highlighted with regards to research policy, where it has been stated that: ‘The projection of
new research policy models fixes only on a small cluster of areas in a broad and variegated
tapestry of modern science, which includes all kinds of sites and institutions. They largely
take events in areas like biotechnology and microelectronics and now also increasingly research into advanced industrial materials as their main reference, areas where the promise of
commercial profits is strongest’ (Elzinga, 2004:298). In this case as well, however, it is only
the most successful cases that are used as arguments when it comes to ‘usefulness of science’.
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this reasoning, CERN, being one of these public research centres, thus has a
higher likelihood of being useful to industry that would a university.
According to Autio et al. (2004:107), ‘There is only little research on international big-science centers as sources of knowledge spillovers to the
economy’. They further state that
‘Unlike universities, in which “linear” modes of technology
transfer (e.g. licensing and spin-off formation) tend to dominate, big science-centers often require sustained R&D efforts
from their industrial suppliers, efforts that may potentially
transform the technology base of the supplier company’ (Autio
et al., 2004:114-115).
Based on this statement there may thus be positive effects for companies
interacting with CERN. In the next part of the chapter, the ‘Big Science’
high-energy physics context will be introduced briefly.

CERN, Big Science and High-Energy Physics
High-energy physics has increased enormously in scale during the latter
part of the 20th century, demanding more and more resources and needing
bigger and bigger machines; CERN being a good example of this development. It has taken such proportions that HEP, together with e.g. space research, has been referred to as ‘Big Science’. According to Weinberg
(1967:39),
‘Science has become big in two different senses. On the one
hand, many of the activities on modern science […] require extremely elaborate equipment and staffs of large teams of professionals; on the other hand, the scientific enterprise, both Little
Science and Big Science, has grown explosively and has become very much more complicated’.
Another author who wrote about Big Science early on is Derek de Solla
Price (1963), who adds another aspect besides size to the concept, namely
the economic one:
‘Not only are the manifestations of modern scientific hardware
so monumental that they have been usefully compared with the
pyramids of Egypt and the great cathedrals of medieval Europe,
but the national expenditures of manpower and money on it
have suddenly made science a major segment of our national
economy. The large-scale character of modern science, new and
35

shining an all-powerful, is so apparent that the happy term “Big
Science” has been coined to describe it’ (Price, 1963:2).
The concept ‘Big Science’ became widespread in the 1960s, and, simply put,
refers to scientific research needing big investments, big laboratories, big
machines and many people involved. It goes without saying that big investments need strong arguments for their funding – Big Science is also Big
Business.19 In many cases the usefulness of big science is taken for granted,
and that it is simply a matter of making people aware of it: ‘The awareness
of the potential of big science centres in industrial development is continuously increasing’ (Autio et al., 1996:307). The management of these science
centres has a role to fulfil, because with the help of ‘well-designed industrial
collaboration policies, a big science centre can increase its attractiveness in
the eyes of national policy-makers’ (ibid.).
CERN is considered an important organisation by a number of different
parties; particle physicists of course, but also by different groups of actors in
the member states, as well as in other countries. A number of studies have
been made, for instance in history of science, where the most notable study
is perhaps the work History of CERN in three volumes (Hermann et al, 1987,
1990; Krige et al., 1996). In addition to historical accounts, however,
CERN’s usefulness to society was investigated early on. In 1975, a study on
the economic utility resulting from CERN contracts was published (Schmied
et al., 1975), followed by a similar study in 1984 (Bianchi-Streit et al.,
1984). More recently, a number of doctoral theses, investigating various
aspects of CERN-industry collaboration (Nordberg, 1997; Hähnle, 1997;
Vuola, 2006) and knowledge development (Bressan, 2004) have been published. Thus CERN has been studied from different perspectives before, but
these studies focus on other topics than the one presented in this thesis. In
the part of the chapter below, the more specific context of this study will be
introduced.

CERN, Sweden and Science
As mentioned briefly above, CERN has been studied before. The context of
this study does not only include CERN, however. Interaction is always between actors, so at least one more actor, or a set of actors, has to be included.
Thus, in addition to the choice of CERN as an object of study, a decision
was made to restrict the other parties in the interaction to actors in one member state, Sweden. Sweden has participated in the funding of CERN since the
organisation was founded, so there is a history of interaction between CERN
19
The need for bigger machines, and thus more resources, is of course dependent on scientific
advancements; ‘the smaller the particles studied, the bigger the microscopes needed’.
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and actors in Sweden. The Swedish actors in focus are mainly companies,
thereby giving the study its focus within business studies. That being said,
(Swedish) political and scientific viewpoints have also been included in the
study, since they are part of the science-industry context.
Sweden has a long history of public funding of science. During the last
decade, there has also been an increased interest in funding endeavours to
increase the collaboration between academic research and business activities.
One example of many is a knowledge exchange programme initiated and
supported by the Knowledge Foundation (‘KK-stiftelsen’), with the aim to
‘support knowledge exchange between universities, industrial research institutes, and industry, in order to improve the innovative capacity of Sweden’s
firms, and thus boost the country’s competitiveness’ (Hanberger et al.,
2001:5). The idea of science’s usefulness to society therefore seems to permeate Swedish policy making as well, making this an interesting aspect of
the study on a national level as well as on an international one.
Summing up the comments on the context of the study, it can be said that
the study deals with the scientific area of high-energy physics which has also
been referred to as ‘Big Science’. Being ‘Big Science’ means that big money
is involved, and that inevitably makes the funding political. Big money
needs to be justified. Therefore scientific, political and financial arguments
related to CERN will be discussed in order to describe the context in which
interaction between science and industry takes place. The core of the study,
however, specifically focuses on the interaction between CERN and Swedish
companies.
The choice of the empirical context also limits the focus of the thesis. Of
course the phenomenon ‘science’ is too vast a subject to be studied in total,
and choosing a specific research organisation is therefore a necessity. For
practical reasons, a single member state has been chosen for a closer study.
In reality, this implies a large number of counterparts, namely the (potential
and existing) users in the country in question. This group of users can then
be divided into a number of groups; for instance ‘the nation’, politicians,
companies, schools, other research institutes and different individuals. The
patterns of interaction will be likely to differ depending on what counterpart
is studied. It would be impossible to understand interaction between CERN
and industry without understanding the historical and political aspects of the
research organisation, which is why a substantial portion of the empirical
part of the thesis is devoted to these aspects. In addition, the choice of a
member state at the edge of Europe, quite far away from CERN should, at
least in theory, limit the number of ‘interaction episodes’ between CERN
and Swedish companies, thereby limiting, or at least facilitating, the study.20
The next part of the chapter will outline the purpose of the thesis.
20

A similar study of a Swedish research organisation and its interaction with Swedish industry would be quite hard. The different connections would be so many, and so intertwined, that
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Purpose of the Study
Based on the previous parts of the chapter, it is now time to present the purpose of the thesis. Throughout the chapter a number of choices have been
presented which result in natural limitations on the study. Boundaries emerging from the subject within which this study has been carried out, from the
choice of theoretical framework, and from the choice of empirical setting all
help in narrowing down what can actually be studied. The purpose of this
thesis is twofold:
Firstly, the purpose is to
- gain an understanding of how CERN, as a specific type of research organisation, interacts with industry.
The aim of the first part of the purpose is simply to understand the interaction between CERN and industry, in this case specific companies, and to
describe this interaction.
Secondly, the purpose is to
- gain an understanding of how CERN, the specific research organisation studied, can become a resource for industry.
The aim of the second part of the purpose is to understand under what circumstances, and in what ways, CERN may function as a resource for its
business counterparts. A special focus will be on technological aspects of the
resource collection that constitutes CERN.
Both parts of the purpose will also help in shedding light on some of the
aspects of the concept of ‘usefulness’, which was introduced earlier in this
chapter. Having stated the purpose of the thesis, the chapter is now ended
with a presentation of the outline of the thesis.

Outline of the Thesis
The purpose of the first chapter has been to define the problem that will be
addressed throughout the whole of the remaining thesis. It has dealt with the
issues of interaction between CERN and industry, and how this interaction
has been more and more acknowledged; not just because of the resources
needed from companies, but also indirectly as a justification for CERN’s
member states to continue funding the research endeavour.
studying them would be extremely difficult. Likewise, studying CERN and its interaction
with Swiss or French industry would be more difficult than studying its interaction with the
industry further away.
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In the following chapter, the theoretical underpinnings of the study will
be presented. The theoretical chapter will provide the reader with an understanding of the concepts that formed the ontological and epistemological
foundation on which the whole study has been built. The chapter will provide a theoretical discussion concerning how the interaction between CERN
and business can be studied and analysed. The main part of the chapter will
draw on previous IMP research. The primary focus is interaction between
science and business, but this also entails a discussion concerning the usefulness of science for business (which has briefly been introduced above).
One of the most commonly used concepts when discussing the usefulness of
science is technology transfer (from science to industry). In order to have
any technology to transfer, however, technological development is needed,
and, within the IMP literature, technological development has often been
studied from a resource perspective. Therefore, the focus of discussion concerning IMP literature will be partly on interaction, and partly on resources
and resource development.
Chapter three introduces the methodological concerns that were raised
while conducting the study, from the very beginning to the final write-up of
the thesis. An account of the ontological and epistemological underpinnings
is made, and a thorough description of the data collecting and assembly is
given. This chapter also provides a discussion concerning the trustworthiness
of the study.
The second part of the thesis contains the empirical material, which is
presented in chapter four to ten. Chapter four introduces the focal object of
study, CERN, and gives a short presentation of the laboratory’s history, facilities and people. Chapter five presents CERN’s ways of interacting with
its environment throughout the lifespan of the organisation, and it also
touches upon the ways in which the money spent on CERN has been justified. In chapter six CERN’s technology transfer ambitions are presented.
Chapter seven introduces CERN’s procurement rules, which were changed
in the 1990s in order to create a system of fair return on the invested money
of the member states. Finally, chapters eight to ten present the collaboration
between CERN and Swedish industry, with a special focus on retelling two
stories of interaction between two Swedish companies, ABB Automation
Products (in chapter nine) and Ericsson Network Technologies (in chapter
ten), and CERN. In all the empirical chapters, the Swedish perspective is
interwoven to some extent; in some chapters more explicitly than in others.
The third and final part of the thesis contains two chapters where specific
themes from the case will be analysed and discussed further, and a final
chapter with conclusions and implications. Chapter eleven focuses on the
interaction concept, and discusses CERN’s interaction with industry; while
chapter twelve focuses on CERN as a resource, thereby including discussions concerning resource development and transfer. The thesis is concluded
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with chapter thirteen, which consists of conclusions and suggestions for further research.
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Chapter 2: Interaction and Resources in
Theory – and their relevance for CERNindustry interaction

As outlined in the introductory chapter, the interest of this thesis is to study
the interaction between a specific, and specialised, research organisation and
industry. This chapter aims at describing the theoretical underpinnings of the
study. It will present an account partly of the preconceptions that I had when
I started collecting the empirical material, and partly of the insights acquired
during the course of the study. In that sense, it is also to a certain extent a
methodological account, in that it gives the reader some understanding of the
tools with which the material was collected. Thus, rather than being an exhaustive account of all theory that may be relevant for the study, this chapter
serves as the theoretical backdrop against which the empirical study can be
understood. A more extensive discussion, based on the theory, will then follow in the analysis chapters.
In the previous chapter it was declared that the IMP approach will constitute the main theoretical framework of the thesis – with a specific focus on
interaction and resources. This chapter will expand somewhat on the discussion, adding other references and theoretical tools, but mainly it will provide
a presentation of what is considered to be the most important aspects of the
theoretical framework chosen.
The chapter has been divided into three different parts. The first part can
be considered a historical and conceptual theoretical odyssey which will lead
to the two main concepts introduced previously; interaction and resources.
Parts two and three, respectively, focus on these two concepts.

Interaction – from Exchange to Relationships
Interaction, both as a phenomenon and as a concept, has been studied and
used within many disciplines of the social sciences; for instance in sociology, psychology, economics, science and technology studies, and business
studies. This part of the chapter will start with interaction between people, or
social exchange (and social networks), and then move on to exchange between companies via a presentation of the concepts of market and hierarchy.
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We will then move on to discussing long-term interaction between companies, i.e. business relationships, and to networks of business relationships.

Social Exchange and Social Networks
In order to survive, people need to interact. In sociology, one definition of
interaction between people is ‘an exchange of goods, material and nonmaterial’ (Homans, 1958:597), in an approach to social behaviour which
‘sees it as an economy’ (ibid., p. 606). The following definition of social
behaviour; ‘an exchange of activity, tangible or intangible, and more or less
rewarding or costly, between at least two persons’ (Homans, 1961:13; see
also Blau, 1960, 1964), would be equally valid for companies. It is therefore
likely that some of these aspects of interaction (above and below) are of use
for the study of business interaction as well.
When studying exchange between people the amount of contact between
them is essential, and for this factor Homans (1961:181) uses frequency of
interaction as a measure. The interaction concept introduced by Homans
would translate very nicely into the business world; on the one hand, interaction creates liking, and this supports further interaction, but on the other
hand, ‘[w]hen the costs of avoiding interaction are great enough, a man will
go on interacting with another even though he finds the other’s activity punishing’ (Homans, 1961:187). Thus, in a transferred sense, a company will
continue to do business with another company if the outcome of the interaction is positive, but it will also continue to do so if there are no alternatives,
or if the switching costs are too high (see e.g. Porter, 1979, 1980).
The analysis of relationships between individuals, sometimes referred to
as dyadic ties (see e.g. Granovetter, 1973), also result in macro analyses of
social networks. According to Granovetter (1973, 1983) it is important not
just to consider the strong relationships, the strong ties, but also include the
weak ties in the analysis if the relationships between groups (and not just
within groups), and thus the structures of networks, are to be understood and
explained. The concept tie strength ‘characterizes the closeness and interaction frequency of a relationship between two parties’ (Levin & Cross,
2004:1478). One advantage of the weak ties, or the acquaintances, is that
these ‘provide people with access to information and resources beyond those
available in their own social circle’ (Granovetter, 1983:209). A study by
other researchers also showed that weak ties were beneficial for access to
non-redundant information (Levin & Cross, 2004). Another advantage mentioned is that innovations may spread more easily through the weak ties,
since acquaintances are more likely to know other things, as well as do other
things (or do things differently) than those more closely tied to us (Granovetter, 1973:1367-68). This does not mean that the weak ties are ‘better’ than
the strong ties, however, only that they provide another type of resources. In
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addition, Granovetter (1973:1378) claims that other aspects of ties, besides
their strength, such as content, should be addressed as well.
So far, the focus has been on relations between individuals, albeit that all
these references have been used in connection to companies as well, something we will come back to after a slight detour into another theoretical domain.

Markets and Hierarchies
If the previous part of the chapter drew heavily on studies in sociology, there
is another body of research that perhaps has had even more influence on
(business) studies of exchange; i.e. economics. Economics deals with exchange between both individuals and companies, and it has been said that in
‘classical and neoclassical economic theory, markets are at the center of the
stage’ (Simon, 1991:25). One of the basic assumptions in neoclassical economics states that the price mechanism will regulate the market, so that supply matches demand and production matches consumption (at a given cost of
production). The generalisability of this assumption has been questioned,
however, and it has been stated that ‘[w]ithin the firm, the description does
not fit at all’ (Coase, 1937:387). Instead, Coase (1937) discusses alternative
methods of coordinating production, and states that firms emerge due to the
different costs attached to exchange transactions. A firm is thus a means to
minimise transaction costs, and the size of the firm will also depend on these
costs (ibid.). Alchian and Demsetz (1972) adhere to Coase’s view of the
firm, but they also claim that it has to be made clear what the concept ‘firm’
includes, and that ‘the circumstances under which the cost of “managing”
resources is low relative to the cost of allocating resources through market
transaction’ (Alchian & Demsetz, 1972:784) has to be explained.
Williamson (1975, 1979, 1981, 1985, 1991) bases his theoretical assumptions partly on Coase’s (1937) arguments in the development of the so-called
transaction cost economics (TCE)21. Following Commons’s (1925) proposition, transactions are made the basic unit of analysis (Williamson & Masten,
1999). One of the goals of TCE is therefore to study, for each transaction,
the most economical governance structure, where ‘[m]arkets and hierarchies
are two of the main alternatives’ (Williamson, 1979:235). Many of the early
applications of TCE focused on ‘the choice between internal and market
organization and especially the role of asset specificity in the decision to
vertically integrate upstream production’ (Williamson & Masten, 1999:xv).
Asset specificity relates to ‘the degree to which an asset can be redeployed
to alternative uses and by alternative users without sacrifice of productive
21

Different researchers refer differently to this theoretical approach; for instance, Williamson
(see e.g. Williamson, 1991) himself sometimes uses institutional economics to describe it (see
also Simon, 1991). In this thesis, however, it is not significant which label is used.
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value’ (Williamson, 1989:16). According to Williamson, there are five different kinds of asset specificity; 1) site specificity, 2) physical asset specificity (i.e. a specific component needed in the production of a certain product),
3) human asset specificity (acquired via learning-by-doing), 4) dedicated
assets (i.e. investments made for a specific customer), and 5) brand name
capital (Williamson, 1989:16). These asset specificities are closely related to
the definition of resources, and the concept of resource heterogeneity, that
will be discussed later in this chapter.
The main government structures, markets and hierarchies, were later
complemented by intermediate government modes, to accommodate ‘transactions in the middle range’ (Williamson, 1985) or hybrids (Williamson,
1991); the initial two remaining the main focus, however. What organisational form used in a particular situation therefore depends on which form
can deal most efficiently with the costs of transactions; where transactions
with an uncertain outcome, which occur frequently, and require a high degree of transaction-specific investments, will tend to be internalised within
the firm (Williamson, 1975, 1979, 1981). More ‘straight-forward’ transactions will be handled more effectively through the market.
Williamson (1975) lists a number of factors, however, that can result in
changes in this market situation; for instance norms of trustworthy behaviour
reinforced by group pressure, repeated personal contacts resulting in consideration between the parties, expectations of future business reducing the
level of opportunistic behaviour, and the fact that a firm’s good reputation is
also a valuable business asset. Granovetter (1985) claims that these factors
open up for a discussion concerning the influence of social aspects on market behaviour, but that Williamson instead closes the argument by saying
that these examples are just exceptions (Granovetter, 1985:495). Contrary to
Williamson, Granovetter (1985:495) argues ‘that the anonymous market of
neoclassical models is virtually non-existent in economic life and that transactions of all kinds are rife with the social connections described’. He also
states that
‘even with complex transactions, a high level of order can often
be found in the “market” – that is, across boundaries – and a
correspondingly high level of disorder within the firm. Whether
these occur, instead of what Williamson expects, depends on
the nature of personal relations and networks of relations between and within firms. I claim that both order and disorder,
honesty and malfeasance have more to do with structures of
such relations than they do with organizational form’
(Granovetter, 1985:502-3).
There have been many researchers (besides Granovetter) questioning the
validity of the division of organisational modes into markets and hierarchies.
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For instance, Richardson (1972:883) claims that the firm-market dichotomy
‘ignores the existence of a whole species of industrial activity’, and that
there is a ‘dense network of co-operation and affiliation by which firms are
inter-related’ (ibid.). Part of Richardson’s (1972) analytical framework focuses on industrial activities, and he makes a distinction between similar/dissimilar activities and complementary activities22. Richardson (1972)
claims that the different activities give rise to networks of cooperation, and
that they
‘exist because of the need to co-ordinate closely complementary
but dissimilar activities. This co-ordination cannot be left entirely to direction within firms because the activities are dissimilar, and cannot be left to market forces in that it requires not
the balancing of the aggregate supply for something with the
aggregate demand for it but rather the matching, both qualitative and quantitative, of individual enterprise plans’ (Richardson, 1972:892).
The straightforward division into markets and hierarchies is thus contested,
and various forms of organising exchange propagated for. Before we move
into a further description of exchange on a more aggregated level, however,
let us take one step back to consider what has been said about different kinds
of exchange, or interaction, between companies.

Business Exchange and Relationships
According to Snehota (2004:17), within neoclassical economics ‘interaction
among buyers and sellers in the market is restricted to carrying out exchange
transactions and price signalling’, where the ‘exchange takes the form of
single discrete transactions, with counterparts offering and agreeing to the
“best” price available’ (ibid.). In this extreme case, all information necessary
is given in the price of the goods. Just as the pure market-hierarchy dichotomy has been questioned, however, so has the idea of ‘pure’ exchange. According to Macneil (1980:10), for instance, ‘every contract […] involves
relations apart from the exchange of the goods itself. Thus every contract is
necessarily partially a relational contract, that is, one involving relations
other than discrete exchange’. As soon as two companies engage in doing
business with each other, regardless of it being a one-off transaction, this
transaction has some form of social aspect. Exchange always takes place in a
22
If we take a production line as an example, similar activities can use the same production
facility, whereas dissimilar activities require different means of production. Complementary
activities refer to activities up- or down-stream, and closely complementary activities are
adapted specifically to one another (Richardson, 1972).
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society, and there are thus always social elements in exchange; ‘the discrete
transaction is entirely fictional’ (Macneil, 1980:11). Others have also criticised the transactional view. Simon (1991), for instance, criticises transaction cost economics on several accounts, claiming that
‘the assertion that markets permit each firm to do its business
with little knowledge of its partners is fiction. In construction,
in heavy industry, in manufacturing involving high technology,
and in other areas, contracting partners carry on communication
at a level comparable to the levels observed between departments of a firm’ (Simon, 1991:41).
Within marketing, which is a subject focusing on business transactions, attempts made for decades to conceptualise the nature of marketing have led to
the conclusion that ‘the primary focus of marketing is the exchange relationship’ (Hunt, 1983:9). Dwyer et al. (1987) state, however, that
‘[d]espite the importance generally ascribed to the idea of exchange, marketing research has largely neglected the relationship aspect of buyer-seller behavior while tending to study
transactions as discrete events. The lack of attention to antecedent conditions and processes for buyer-seller exchange relationships is a serious omission in the development of marketing
knowledge’ (Dwyer, Schurr & Oh, 1987:11).
There is thus a call for more focus on both the content within exchange relationships, and on the relationship part of the exchange. Faced with the problem of explaining different kinds of interaction between companies, besides
one-off transactions/exchange, there is a growing body of literature concerned with this question; i.e. explaining different kinds of relationships
between companies. For instance, based on Macneil’s (1980) description of
contractual relations, Lambe et al. (2000) see interaction between organisations as existing along a continuum; from the discrete exchange situation, via
repeated transactions and interimistic exchange, to enduring exchange
(Lambe, Spekman & Hunt, 2000:215). Webster (1992:5) also advocates a
continuum, moving ‘from pure transactions at one end to fully integrated
hierarchical firms at the other end’; but where ‘[c]ustomer relationships will
be seen as the key strategic resource of the business’ (Webster, 1992:1), and
new organisational forms, including networks, ‘are replacing simple marketbased transactions and traditional bureaucratic hierarchical organizations’
(ibid.).
The idea of a continuum, from ‘purely transactional relationships’ to
‘purely collaborative relationships’ (Anderson & Narus, 1991) seems to be
rather widespread (see e.g. Richardson, 1972; Jackson, 1985; Anderson &
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Narus, 1991; Lambe, Spekman & Hunt, 2000). The collaborative relationships have also been described using the concept partnering23,
‘which is a process where a customer firm and supplier firm
form strong and extensive social, economic, service, and technical ties over time, with the intent of lowering costs and/or increasing value, thereby achieving mutual benefit’ (Anderson &
Narus, 1991:96).
Overall, it seems like it is the complexity and variety of forms of transactions that interest so many researchers, and it was elegantly described by
Richardson (1972) in the following words;
‘what confronts us is a continuum passing from transactions,
such as those on organised commodity markets, where the cooperative element is minimal, through intermediate areas in
which there are linkages of traditional connection and goodwill,
and finally to those complex and inter-locking clusters, groups
and alliances which represent co-operation fully and formally
developed’ (Richardson, 1972:887).
In addition to the studies mentioned above, a number of marketing researchers have moved from focusing on exchange towards a focus on relationships.
Some of these researchers focus on studies of how buyer-seller relationships
develop over time and in different phases (see e.g. Dwyer, Shurr & Oh,
1987); on the development process of ‘cooperative interorganizational relationships’ where ‘cooperative IORs emerge, grow and dissolve over time’
(Ring & Van de Ven, 1994:91)24; or on how to create enduring strategic
alliances (e.g. Spekman et al., 1996).
So far, most of the literature referred to focus mainly on industrial markets, industrial companies, or industrial marketing, which may be of relevance, because
‘[t]he importance of relationships in marketing is more clearly
seen in industrial markets, though it is now also better understood in consumer markets as resellers have gained increased
power and as information technology has put individual con-

23

Partnering as a concept has also been discussed within research on the construction industry, see e.g. Bresnen & Marshall, 2000; Dubois & Gadde, 2010.
24
Concerning the latter article the authors claim that ‘[o]ur approach differ from Dwyer et al.,
in that our framework can provide an explanation for processes that occur within each of their
five stages of the evolution of buyer-seller relationships and can also explain transitions from
one stage to another’ (Ring & Van de Ven, 1994:92).
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sumers in more direct contact with resellers and manufacturers’
(Webster, 1992:6).
One of the areas which to a great extent deals with consumers is the area of
relationship marketing (see e.g. Grönroos, 1997, 2000, 2011; Gummesson,
1994, 1995, 1998, 2011), where value (for the customer) is created when a
good or service is consumed (Gummesson, 1998), or in interactions between
the customer and the supplier (Grönroos, 2000). According to Vargo and
Lusch (2004), Gummesson (1998) ‘states that service marketing research,
and its emphasis on relationships and interaction, is one of the two “most
crucial contributions” to relationship marketing; the other is the network
approach to industrial marketing’25 (Vargo & Lusch, 2004:12). The servicedominant (S-D) logic discourse (Vargo & Lusch, 2004, 2008) builds partly
on relationship marketing ideas, and it can be described as an attempt to
broaden the concept of marketing by stressing ‘the embedded value assumption that value is an integral part of goods exchanged at point of sale’ (Ballantyne, Williams & Aitken, 2011:179). According to Vargo and Lusch
(2004:1),
‘Marketing inherited a model of exchange from economics,
which had a dominant logic based on the exchange of “goods”,
[...] focused on tangible resources, embedded value and transactions’.
Similar to the IMP26 approach, S-D logic can be seen as ‘a paradigmatic
challenge to marketing orthodoxy’ (Ballantyne, Williams & Aitken,
2011:179), but there are also crucial differences between the approaches.
According to Ford (2011:232), ‘IMP has not been linked to ideas on service(s) marketing, but like S-D logic, its work is separate from the “standard
microeconomic paradigm” (Vargo & Lusch, 2004)’. The antecedents of IMP
and S-D logic differ substantially, although there are some common grounds.
One of the most obvious differences between the two, however, is that while
S-D logic is based on extensive conceptual development, IMP is founded on
a substantial number of large-scale empirical studies (Ford, 2011:232).
As mentioned briefly in the introduction, the theoretical backbone of this
thesis is the industrial network approach, also known as the IMP approach,
developed over several decades by researchers within the IMP group27. Like
several of the references quoted above, IMP research brought along empirical findings that challenged the existing theoretical approaches with regards
25

What Gummesson refers to as the network approach to industrial marketing is what is
referred to as the IMP approach in this thesis.
26
The IMP approach will be presented somewhat more extensively later, but e.g. Håkansson
et al. (2009) provide a good overview.
27
For more information on the IMP group and its research, see www.impgroup.org.
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to discrete transactions and homogenous actors. In addition, marketing was
considered to be too complex to be described and carried out using a simple
marketing mix (i.e. the 4 P:s)28, and marketing and purchasing processes
were found to be interdependent (Ford & Håkansson, 2006b:249). Instead,
ideas concerning heterogeneous actors, interaction between customers and
suppliers, (long-term) relationships, and interdependent activities were introduced (ibid.). As shown above and below, other researchers came to similar
conclusions at about the same time.

Aggregated Relationships – Networks
We have now moved from the concepts of social exchange, via markets and
hierarchies, and back to the concepts of business exchange and relationships.
Just as discrete exchange is a building block of the market, business relationships can also be aggregated.
As mentioned earlier, Williamson (1975) introduced intermediate forms
of governance into his initial framework. A number of researchers claim that
there is something else, besides intermediate forms, however, and that networks are not an intermediate governance mode (see e.g. Powell, 1990; Johanson & Mattsson, 1987; Johanson, 1989). Based on empirical studies,
Uzzi (1996:694) found that ‘industries are complex structures composed of
multiple, simultaneously coexisting modes of organizing rather than unitary
structures consisting wholly of either markets, hierarchies or networks’. Furthermore, he claimed that market-based transactions are rather uncommon,
in that
‘atomistic relations occupy a confined area of economic life and
that the critical transactions on which firms depend most are
embedded in networks of social relationships that promote positive and unique outcomes that are difficult to imitate via other
means’ (Uzzi, 1997:64).
What then is it that characterises the interaction within a network? To differentiate between markets and networks, a distinction can be made between
‘different interaction patterns: those dominated by indirect interaction by hierarchical thinking; very “thin” interaction inspired by traditional market theory, or “thick” interaction in-

28
The ‘4 P:s’, or the marketing mix, is one of the dominant concepts of ‘traditional’ marketing. Kotler et al. (1999) define the marketing mix as ‘the set of controllable tactical marketing
tools that the firm blends to produce the response it wants in the target market’ (Kotler et al.,
1999:109). The four P’s consist of product, price, promotion, and place (ibid.).
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spired by insights on what can be reached through resource
combining effects’ (Waluszewski & Johanson, 2008:13).
In this thesis, it is thus the latter, the ‘thick’ interaction, that is in focus. The
reasoning behind this is that it is not until ‘thick’ interaction occurs that we
can talk about interaction in itself having an economic effect:
‘the category of interaction that […] is the most central from an
economic point of view: the processes that become so significant to the companies involved in them that they acquire some
quasi-organizational features. In other words, the interaction
process becomes a business relationship (Blois 1972)’ (Håkansson et al., 2009:29).
So if relationships between companies form network structures, what are
then the characteristics of these networks? One point of departure is that
interaction is the basis, and that this interaction affects the interacting parties
in various ways (Håkansson et al., 2009:27). Interaction can be characterised
as follows:
‘interaction can be interpreted as a multidimensional process
between companies that change and transform aspects of the resources and activities of those companies and the companies
themselves. […] All companies simultaneously interact with
many others and interaction between any two companies affects
their interactions with these others. This network of connections
between interaction processes leads to modifications to activities, resources and companies across many organizational
boundaries’ (Håkansson et al., 2009:28).
Powell (1990:303) discusses the reason for interaction forming networks,
claiming that the ‘basic assumption of network relationships is that one party
is dependent on resources controlled by another, and that there are gains to
be had by the pooling of resources’. He even goes as far as saying that ‘[i]n
network forms of resource allocation, individual units exist not by themselves, but in relation to other units’ (Powell, 1990:303).
A lot of the focus above has been on resources that are allocated through
the networks (e.g. Powell, 1990), and on activities carried out (e.g. Richardson, 1972), but Larson (1992:76) also describes social aspects of networks,
where ‘social dimensions of the transactions are central in explaining control
and coordination in the exchange structures’; and ‘the importance of reputation, trust, reciprocity, and mutual interdependence’ (Larson, 1992:76) in
these exchange relationships is highlighted.
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In addition to the discussions on how networks function, there are also
discussions on the advantages. Powell (1990:322) talks about the possibilities of sustaining cooperation over the long run, of the creation of incentives
for learning, of dissemination of information, and the increased chances of
accessing intangible assets like tacit knowledge and technological innovation. Other benefits mentioned are coordinated adaptation, and that ‘actors
do not selfishly pursue immediate gains, but concentrate on cultivating longterm cooperative relationships that have both individual and collective level
benefits for learning, risk-sharing, investment, and speeding products to
market’ (Uzzi, 1996:693). All researchers mentioned acknowledge that there
are also costs incurred with these close relationships that form networks, but
that the advantages outweigh these.
Contrary to the view of industrial networks (see e.g. Johanson & Mattsson, 1987), where networks are seen ‘as a form of dense interorganizational
relationships’ (Powell, 1990:330), Powell (1990:330) claims that ‘networks
can also evolve out of personal ties, or market relationships among various
parties’. This statement also explains another of the differences between the
network concepts, where Powell (1990:303) states that ‘[n]etworks are
“lighter on their feet” than hierarchies’. In comparison, many of the IMP
network studies show that industrial networks tend to be rather stable over
time; incurring high investment costs, and leading to adaptation to specific
parties. An important difference between these studies, however, is the context of the relationships studied. Uzzi’s (1996, 1997) study adds yet another
facet to networks, in that it involves an industrial setting, but with low startup costs and hence low barriers to entry (Uzzi, 1996), but where long-term
relationships lead to knowledge about each other’s business, which in turn is
crucial for doing business successfully.
Thus, different aspects of network relationships seem to be highlighted in
different studies, and by different researchers, but there are also aspects that
they all have in common; such as the focus on interaction, as well as on resource allocation, adaptation, learning, knowledge sharing, and social aspects such as trust and commitment. Something that was highlighted already
in early studies is the access to resources that is made available through
relationships, and therefore we will now turn to aspects of resources and
technology, as well as technical development and technology transfer.

Resources and Technology
One important reason for interacting with counterparts, as described above,
is to access resources necessary for the firm. Uzzi (1997) also points at this
when he describes how knowledge about the counterpart’s business, stemming from so-called embedded ties (i.e. close relationships), ensures an accurate handling of resources (in Uzzi’s case fabrics and patterns for the
clothing industry). Richardson (1972:892) hints at similar processes in
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claiming that ‘inter-firm co-operation is concerned very often with the transfer, exchange or pooling of technology’. It is thus obvious that the resources,
as well as technologies, used by any organisation in its activities must come
from somewhere. Either the organisation develops its own resources/technologies, or it receives the resources/technologies used from
somewhere else. This seems very simplistic at first, but the discussion concerning technical development and technology transfer is far from simple (a
more thorough discussion on this topic will be held at the end of this chapter,
however).
By now it should be obvious that any firm needs other firms, and there
seems to be ample evidence that it is at least extremely difficult, if not impossible, to gain all the resources needed through arms-length relations (e.g.
Uzzi, 1996, 1997) or market transactions (e.g. Williamson, 1975, 1985,
1991); because ‘where the creation and exploitation of technology is coordinated through market transactions – transactions in licences – there will
already be some measure of co-operation between the parties’ (Richardson,
1972:894). Based on this reasoning, some element of interaction, of cooperation, seems to be needed in order to gain access to the technical resources
needed.
If we focus on the concept of technology itself, Arthur (2009:24) advocates a view on technology which shifts ‘from seeing technologies as standalone objects each with a fixed purpose to seeing them as objects that can be
formed into endless new combinations’. Consequentially, ‘technology forms
a network of elements in which novel elements are continually constructed
from existing ones’ (Arthur & Polak, 2006:24). Thompson (1967) has a
similar view on technology, but takes it one step further to discuss the subsequent effects on an organisation:
‘A complicated technology incorporates the products or results
of still other technologies. Although a particular organization
may operate several core technologies, its domain always falls
short of the total matrix. Hence the organization’s domain identifies the points at which the organization is dependent on inputs
from the environment. The composition of that environment,
the location within it of capacities, in turn determines upon
whom the organization is dependent’ (Thompson, 1967:26-27).
If a company is dependent on other actors for technical resources, what actors could then be important? Suppliers and customers are mentioned as
actors that could help speed up product development (Brown & Eisenhardt,
1995), and a specific group of customers, called lead users, are mentioned in
other studies (von Hippel, 1986, 1988). Von Hippel (1988:117) views inno-
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vation29 ‘as a process that is predictably distributed across innovation users,
manufacturers, suppliers, and others’. Other studies of technical development have focused one or a few of these groups of actors, but also adding a
political decision or political change, and thus political actors (see e.g. Johanson, 2001; Bengtson, 2003), or scientific actors/research units (see e.g.
Ingemansson, 2010) to the counterparts.
So far, the focus has been on resource access and technology development
between companies, but what if the counterpart is a research facility instead
of a company? In one study, von Hippel (1988) found that
‘78% of the instruments commercialized by scientific instrument manufacturers display the same underlying technical operating procedures as their user prototype predecessors. This
would be exceedingly unlikely to occur if users and manufacturers were engaged in parallel but independent research efforts’
(von Hippel, 1988:14-15).
Thus, this study shows that, in some cases, the companies ‘innovate’ based
on a functioning solution that is already available within the scientific community. Krige (2000) has shown similar examples from the interaction between CERN and companies within certain technical fields. Another conclusion von Hippel (1988:14) draws from his study is that ‘it appears that
users who are the first to innovate are indeed the innovators’.
Resources that are necessary for a company, which includes technical resources, thus seem to be accessed through interaction, either with another
company or with some other kind of actor. As already explained, the main
phenomenon studied in this thesis is the interaction between CERN and
business; where CERN is seen as an extreme example of a scientific research
organisation with a very specific purpose and focus. Therefore, ‘traditional’
STS literature (which will be introduced in the part below), which focuses on
the interaction between science and technology in their various forms of
organisation, should contain theoretical concepts that could help the understanding of CERN-industry interaction.

29

The innovation concept is not used explicitly in this study. Innovation can be defined as ‘a
process of turning opportunity into new ideas and putting these into widely used practice’
(Tidd & Bessant, 2009:16), including an element of commercialisation in the definition. For
the discussion above, however, the distinctions between technological development and innovation are not important.
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Science and Technology Interaction
Within the STS30-field the focus is on the relationship between science and
technology – and, in most STS studies, there is also a societal aspect of the
relationship: ‘Since all human activity takes place within society, all science
and technology has society at its centre’ (Collins & Pinch, 1998b:5). According to Fuglsang (2001), there are three main perspectives in STS. The difference between them lies in how science, technology, and society relate to each
other; and one of the perspectives introduces ‘an interactive view of the science, technology and society relationship’ (Fuglsang, 2001:36)31. It is this
interactive view, or constructivist as it has also been called (see e.g. Bijker,
2001), that will be addressed in this thesis.
Some of the main assumptions of the constructivist view of science and
technology (Bijker, 2001:22-23) are mostly concerned with technology aspects of STS, and these have a lot in common with what has been presented
so far. The first assumption concerning technology deals with technical development, which, instead of being seen as a linear development with separate stages, is seen as an interactive process with different actors involved
throughout it. The second assumption also concerns technical development,
in that the effects of technology are seen as part of the construction process,
and it is therefore difficult to distinguish between a technology’s development and its effects (Bijker, 2001). The third assumption is that technology
is context-dependent; and development and control of technology are therefore difficult to separate (Bijker, 2001:22-23).
In addition to the assumptions concerning technology, however, STS literature also deals with assumptions concerning science and how science
relates to technology and society. Thus, the fourth assumption concerns
whether a clear distinction can be made between the political and the scientific/technical domain. According to Bijker (2001) these two domains are
intertwined; and what is defined as technical or as a political problem will
depend on the context. Finally, the fifth assumption relates to the creation of
knowledge. The constructivist view is that the stabilisation of scientific
knowledge is a social process (see e.g. Latour, 1987), rather than a process
of asking methodologically sound questions, which are then answered unambiguously by nature (Bijker, 2001).
During its development, the STS-field has given rise to, and evolved into,
several different academic fields within the one, all with their own flavour of
STS. Acronyms abound, but, according to Fuglsang (2001), the interactive
perspective is represented by researchers within SCOT, or Social Construc30

For the interested reader, an introduction to the STS-field is given by Cutcliffe (2000), or
Cutcliffe and Mitcham (2001), whereas a more extensive presentation can be found in for
instance Jasanoff et al. (1995) or Jasanoff (2004).
31
The first perspective can be described as ‘science and technology shape society’, while the
second perspective claims that ‘society shapes science and technology’ (Fuglsang, 2001:36).
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tion of Technology, (represented by, among others, Bijker, e.g. 1995, 2001,
and Pinch, e.g. 1986), and ANT, or Actor-Network Theory (to a large extent
founded on the works of Callon, e.g. 1986, 1998; Latour, e.g. 1987, 1993,
1999, 2005; Latour and Woolgar, 1986; and Law, e.g. 1986, 1994. 2004).
There are many other schools of thought within the STS-field, but it is beyond the scope of this thesis to present them here. Studies of physics (e.g.
Galison, 1987, 1997; Galison & Hevly, 1992; Galison & Stump, 1996;
Pickering, 1984, 1992, 1995; Traweek, 1988; and others) will be included,
however, when it is felt that they contribute to the study at hand.
Resources are important within STS literature as well as within the literature presented earlier in this chapter, albeit that the actual concept is not always used. According to Latour (1987), access to resources is crucial in order to be able to do science. In one of his texts, he depicts the work of a scientist in the laboratory, and he also states that the scientist
‘is able to be deeply involved in her bench work because the
boss is constantly outside bringing in new resources and supports. The more she wants to do “just science”, the costlier and
the longer are her experiments, the more the boss has to wheel
around the world explaining to everyone that the most important thing on earth is her work’ (Latour, 1987:156).
Thus, an important part of science lies in attracting enough resources, and
combining these resources in a way that research can be carried out. From
this perspective, science is not so different from industry, in that resource
access and use are vital for all activities. And for science and industry alike,
the context becomes important:
‘the bigger, the harder, the purer science is inside, the further
outside other scientists have to go […] if you get inside a laboratory, you see no public relations, no politics, no ethical problems, no class struggle, no lawyers; you see science isolated
from society. But this isolation exists only in so far as other scientists are constantly busy recruiting investors, interesting and
convincing people’ (Latour, 1987:156).
Without the interest from others, and thereby access to resources, neither
science nor business would thrive, and thus interaction can be considered the
key to accessing resources. It is now time to summarise the first part of the
theory chapter.
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Summary: Some Important Concepts for the Theoretical
Framework
In the introductory part of this chapter, different theoretical views have been
introduced; some of them conflicting with others. Or as Ford (2011) states,
‘IMP does not view the structure within which business operates as one of companies and markets, but as one of interdependencies and relationships. IMP sees the process of business
as one of continuing interaction between active participants,
through which their many and individual problems [...] are addressed and their activities, resources and participants themselves evolve and are transformed’ (Ford, 2011:232).
The purpose has been to introduce the concepts interaction and resources,
and sometimes a concept is more easily understood when contrasted with
‘what it is not’, which is the reason for presenting some bodies of literature
that are relatively far removed from the IMP perspective. The underlying
assumptions of the different theoretical sources that will be used in the thesis
are relatively similar, however, in that they all contain aspects of interactivity and a view on resources as heterogeneous and context-dependent. In the
rest of this theory chapter, it is thus interaction and resources that will be
discussed explicitly.

Understanding Interaction
As can be seen from the presentations of the different theoretical perspectives above, the notion of interaction, if not the exact concept, is prevalent
within several of the perspectives. But what does an interactive perspective
imply? And what kind of interaction are we looking for, or studying? Interaction between companies has been described as follows;
‘Interaction takes a wide variety of forms in the business landscape. Some interaction processes have a very long history; others are more spontaneous. Some relate to the continuous movement of large volumes of physical products, others to individual
purchases. Some interaction processes include complicated
technical problem-solving, whilst others are very simple. The
differences are immense’ (Håkansson et al., 2009:29).
So if basically all contacts between companies can be described in terms of
interaction, why is it an interesting aspect to study? As could be seen in the
exposition above, interaction is an important aspect of networks. The ex56

change activities of the market are replaced by repeated interaction developing into relationships.
Although the focus of this study is not on interaction between companies
only, it is to a certain extent the economic effects of interaction that are
sought, insofar as what is studied is the usefulness of CERN to industry.
Before any analysis is made, we therefore have to establish in what way
models of interaction between companies are useful for analysing CERNindustry interaction.
Within the IMP group32, the study of interaction between companies has
been the uniting factor of all studies since the beginning. The ‘core models’
(Axelsson, 2010) of IMP focus on aspects of interaction between either two
(e.g. the interaction approach in Håkansson, 1982) or more actors (e.g. the
industrial network model in Håkansson, 1987; Håkansson, 1989).
In order to analyse the linkages between the companies in a network (in
the industrial network model) some variables, or tools, are needed. The tools
chosen were activities, resources and actors (Håkansson, 1987). The ARAmodel33 states that actors perform activities, while controlling and using resources. Actors also have knowledge of activities and resources; and this
knowledge constitutes a resource in itself (Håkansson, 1989:17). The activities performed ‘do not occur in isolation; in most cases they can be seen as
links in longer chains’ (Håkansson, 1989:19). It is through the activities that
the resources are combined and recombined. Resources can, as will be discussed more thoroughly later on, be of different kinds, but what unites them
is that they all are both heterogeneous and interdependent, and that their
value is created in their actual use, i.e. in interaction with other resources
(Håkansson & Waluszewski, 2007).34
The models of interaction have been further developed over the years by a
number of IMP researchers. The fundamental ideas and concepts have not
changed, however. According to Ford and Håkansson (2006a:4),
‘An interactive view sees business as a world where the actions
of a single company are based on its interpretation of the previous actions of specific others and on its anticipation of the possible re-actions and re-re-actions of those specific others in the
future’.

32

For more information on the IMP framework see e.g. www.impgroup.org.
Activities, Resources, Actors - hence the pet name ‘the ARA-model’ used in many IMP
publications.
34
The network model (Håkansson, 1987, 1989) has been developed further in order to include
additional aspects of the network. One example is Håkansson and Snehota (1995:42-9), who
extend the model to include an analysis of activities, actors and resources on three different
levels; company, relationship and network levels.
33
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The fact that interaction happens over time with specific others is one of the
main tenets, and it follows that ‘[i]nteraction means that no action by an
individual is either isolated or independent’ (Ford & Håkansson, 2006b:252).
Interdependency is therefore a result of, as well as a reason for, interaction.
Having said that companies do interact, there is still a question of why
they interact. It is important to clarify that ‘interaction is not a simple
mechanism regulating the life of the company, but a major part of its life. It
is through interaction that a company exists and develops’ (Håkansson &
Waluszewski, 2002b:14). Thus, companies do not interact out of convenience, but out of necessity; interaction is what shapes companies and what
keeps them alive. It could be argued that in the CERN-industry case, interaction is not crucial for either party’s survival; at least not directly, because
their reasons for existing are very different. In CERN’s case, however, applying usefulness for industry as an argument for continued financing makes
the study of the CERN-industry interaction both relevant and interesting. In
order to analyse the interaction between CERN and industry, some sort of
theoretical tool is needed. Below, a tool focusing on five issues in interaction
rather than on the specificities of the interacting parties is presented.

Five Issues in Interaction
Ford and Håkansson (2006a) discuss five issues that can help in the understanding of interaction: time, interdependence, relativity, jointness, and subjective interpretation. These issues are ‘embedded in interaction and have to
be handled by those who are involved in it’ (Ford & Håkansson, 2006a:7). To
a large extent, the issues are interdependent and build upon each other, but an
attempt will be made to pencil out the main characteristics of them. In addition, some comments on how these five issues affect CERN specifically will
be given.
Time
Time is considered to be perhaps the most important dimension of interaction,
in that it ‘largely defines the nature of interaction as a process in which sequential events are related to each other’ (Ford & Håkansson, 2006a:7). One
reason for companies to interact over time is that
‘relationships become a way to deal with the unpredictable and
unforeseeable future. Continuous interactive market relationships permit not only access to the resources of others but also
the ability to find and work out solutions to problems they meet
by drawing on the experience and capabilities of others’ (Snehota, 2004:24-25).
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In other words, relationships, or long-term interaction, are a means of creating a form of stability and predictability in an ever-changing world, as well
as a way of increasing the chances of survival: ‘History matters in interaction, and so do future expectations’ (Ford & Håkansson, 2006a:7). CERN,
which has been around since the early 1950’s, has of course developed over
the years; and in that process affected and been affected by its counterparts.
It is therefore safe to deduce that time is an important aspect of CERNindustry interaction.
Interaction is a rather abstract concept, but for the company (or for the researcher studying it, for that matter) it can be divided up into interaction
episodes, which form a pattern evolving over time. Studying these episodes
only makes sense over time, however, because
‘an interaction episode is not just an island of significance in a
sea of ordinariness, if for no other reason than that its significance will be impossible to assess at the time’ (Ford & Håkansson, 2006a:9).
The reason for this is that most interaction episodes are rather insignificant
everyday business events. It is these episodes, however, that, taken together,
form the relationship between the actors. It is also important to note, that a
specific episode may be interpreted differently by those involved, as well as
by other actors around them (Ford & Håkansson, 2006a:9). Thus, an episode
that seems crucial to one actor can even be interpreted as banal by the counterpart35.
It has already been stated that interaction is a process; however, it is not
necessarily evenly distributed over time. Different phases of a relationship
may require a changing intensity in the number of contacts, or interaction
episodes. Ford and Håkansson (2006a:8) refer to this as ‘lumpy’ interaction.
Just studying a relationship at a single point in time may therefore result in a
very different interaction pattern than the result of a study over time. The last
characteristic of interaction and the time dimension that should be highlighted is that, despite being a process of sequential events, ‘interaction at
any one point is not pre-determined by what has happened before’ (Ford &
Håkansson, 2006a:8). Thus, interaction in itself is not path-dependent (see
e.g. David, 1985), whereas the result of interaction may be seen in some
form of path dependency (see e.g. Håkansson & Waluszewski, 2002a; Ford
et al., 2008). This facet of the time issue can only be caught in the study if
interaction between CERN and industry is not studied ‘in general’, but specific relations with specific actors are identified and discussed in terms of

35

This difference in perspectives relates to one of the other issues of interaction, namely
subjective interpretation, which will be dealt with as the fifth interaction issue below.
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past, present and future – where interaction episodes develop into relationships.
Interdependence
If time is heavily connected to process, then another issue that interaction
brings about is interdependence, which can be seen in relation to the surrounding structure (Ford & Håkansson, 2006a:7). It is partly connected to
the time dimension, because interdependencies are created through interaction over time, but interdependencies are also a characteristic of the context
of interaction, as well as something that can pre-exist, and perhaps in a way
initiate, the interaction. According to Ford and Håkansson (2006a:10), ‘Preexisting dependencies are built into the prevailing technological and economical structure in which companies have specialized in performing particular activities’. This implies a couple of things: 1) that specialisation can
be an incentive to interaction, and 2) that companies, by interacting over
time, adapt to each other and thus create interdependencies.
The most noticeable (and perhaps strongest) interdependencies are of
technological character and closely connected to the resource dimension.
According to Ford and Håkansson (2006a:11), ‘[t]he interdependencies between actors relate closely to the fact that their respective resources are not
isolated but are related to each other’. Since it is these resources that, when
combined, create value for all actors involved, the interdependencies can
then ‘provide an important link between the technological and economic
dimensions in the total structure’ (Ford & Håkansson, 2006a:10).
For CERN, interdependencies with industry constitute something of a
double-edged sword. On the one hand, CERN is dependent on technical
solutions from different companies, because a wide variety of technology is
needed in order to do physics research. Because of these needs of CERN,
(inter)dependencies are created between some of CERN’s resources and the
resources of some business actors. Whether these companies are also dependent on CERN as a source of resources is another question, however
(which will also be addressed in chapter twelve). On the other hand, the organisation of CERN affects the possibilities of benefiting from the interdependencies present in the existing resource structure; some of them will even
have to be disregarded or worked around. It has been stated that ‘[t]he interdependencies in an actor’s existing relationships simultaneously empower
and constrain its ability to achieve change and growth’ (Ford & Håkansson,
2006a:12); but in CERN’s case both the benefits and constraints can be limited by its specific circumstances.
Relativity
The third issue related to interaction is the aspect of relativity. This issue is
primarily concerned with the consequences of interdependencies and interaction (Ford & Håkansson, 2006a:7), because ‘[a]ctors employ their resources
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differently in interaction with different counterparts and develop their interdependencies differently with each of them’ (ibid., p. 12). In other words,
just like humans relate differently to different people around them (depending on what kind of relationship they have between them), so will business
actors differentiate between different kinds of relationships. Relativity adheres to everything in a business network, which means that ‘we cannot describe or understand a single interaction in isolation, but only in relation to
others that exist in parallel or in sequence with it’ (Ford & Håkansson,
2006a:12). In order to understand the single interaction, we have to take into
account the structure within which it is positioned, and also that this structure will develop over time.
For the study, this implies that in order to understand relativity, CERNindustry interaction needs to be studied based on specific relationships
within specific contexts. One difference between this study and a study of
‘pure’ business-to-business relationships (if such a thing exists) is the question of what the problems are if no ‘relativity’ is allowed, i.e. when there is
no, or at least limited, room for ‘employing resources differently in interaction with different counterparts’? And what aspects of relativity will become
important when counterparts are supposed to be treated the same?
There are two important issues connected to the relativity issue. The first
one has to do with determining the level of interaction in a particular setting
(Ford & Håkansson, 2006a:12). Because of relativity, what is successful in
one case may be a failure in another case; and what is beneficial short-term
may be detrimental long-term (ibid.). The second issue has to do with the
fact that everything changes over time. Interaction may lead to adaptations,
but at the same time every actor is simultaneously interacting with others,
which causes ‘movements within a moving world’ (Ford & Håkansson,
2006a:12-13).
In the CERN case, ‘movements within a moving world’ may potentially
cause problems if no interaction is maintained with important suppliers; next
time a specific supplier is needed, either the supplier or the technology may
have moved on, causing a need for discovering new suppliers. This is not a
situation that is unique for CERN, however; in what has been referred to as
‘unit or small-batch production’ (Johanson, 1982:319), companies may face
similar problems. According to Johanson (1982:321), ‘the lack of regularity
of the unit-production systems, sometimes with long intervals between the
purchases, may be an obstacle to the development of close relationships’. He
therefore claims that in these ‘cases we expect the producer to select a supplier for each new delivery and the relationship to be less intimate’ (ibid.).
Jointness
The fourth issue in interaction – jointness – takes the interaction between
two or more companies as its starting-point (Ford & Håkansson, 2006a:7).
This issue entails a number of implications. The first one is that the devel61

opment of one company is affected by the interaction with others, so that the
company’s intentions are not always met. The other implication is that the
interaction between two parties is always affected by their interaction with
third parties. Thus, ‘jointness reduces the importance of an actor’s own intentions and increases the importance of the combined intentions of interacting parties in relation to others’ (Ford & Håkansson, 2006a:13).
Practically, there are limited possibilities for a single company to follow a
specific strategy (at least to see this strategy succeed), because what the single actor does will always be affected by other actors. On the other hand, if
several actors are working in the same direction (but not necessarily towards
the same goals), the chances of succeeding may become greater. This implies, of course, that jointness is not only negative; it can also have a strong
positive effect for the single actor. Two manifestations of jointness are mutuality and reciprocity (Ford & Håkansson, 2006a:14), where the former
refers to ‘common aims […] explicitly pursued by the interacting parties’,
while the latter refers to cooperation in activities that are traditionally viewed
as something carried out within the individual company (e.g. development).
What does the jointness aspect entail for CERN-industry interaction? It is
likely that CERN is affected by its counterparts’ actions and interactions
with others; CERN is neither influential enough nor independent enough not
to be affected by others. Technologies developed in interaction between
CERN’s counterparts and other actors will no doubt be important for CERN.
In addition, if the manifestations of jointness, i.e. mutuality and reciprocity,
are present in CERN-industry interaction; then it is also possible to say that
jointness is a part of this interaction. At the same time, the likelihood of
CERN’s boundaries to be blurred to the extent that there is a problem identifying a boundary (Ford & Håkansson, 2006a:14) between CERN and a business actor is probably lower than what is the case in business-to-business
interaction. It is plausible that CERN’s specificity sets it apart.
Subjective Interpretation
The final issue characterising interaction is subjective interpretation (Ford &
Håkansson, 2006a:14). According to Ford and Håkansson (2006a:15), ‘subjective interpretation means that the actions of actors will be based on their
individual interpretation of the actions of others and of the world around
them’. This dimension is thus founded on the perspective of the single actor
(ibid., p. 7). Subjective interpretation develops in two different ways. The
first one arises over time through experience of interacting with others, while
the second one is formed through ‘theoretical metaphors or stereotypes such
as “markets”, “clusters”, “alliances”, “industry”, “supply chain”, “distribution channel”, “network” etc’ (Ford & Håkansson, 2006a:16). Thus, each
actor’s interpretation of the world is partly formed through interaction with
other actors, and partly through interaction with concepts that describe and
define its world.
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When it comes to CERN-industry interaction, the first way in which subjective interpretation develops, i.e. in interaction over time, is unlikely to
differ significantly from the way in which it develops in business-to-business
interaction. Low levels of interaction will probably lead to lower levels of
coherence in the subjective interpretation, whereas higher levels of interaction are likely to give more depth to the interpretation. For CERN, however,
it is interesting to specifically address the second type of development of
subjective interpretation. In addition to the ‘business type’ theoretical metaphors and stereotypes, CERN is also affected by metaphors and stereotypes
that arise from the science context, as well as from the public policy context
(‘scientific usefulness’ being such a concept). Subjective interpretation is
therefore likely to be affected by several different contexts of which CERN
is a part.

Some Concluding Remarks on Interaction
It is a tall order trying to summarise the interaction concept in just a few
lines. Interaction is perhaps the most important theoretical assumption of the
IMP approach. It permeates all business activities, and is a necessary concept
if we want to understand what business is all about. If we look at the different aspects of interaction, time is necessary both for interaction to gain
meaning and to understand the meaning of interaction, but it is all the aspects together that can help in explaining the concept of interaction. The
different aspects of interaction are closely intertwined, and the aspects also
have various effects when looking at a combination of two or more. For instance, ‘[t]he combination of interdependencies and relativity creates opportunities over time for companies to take part in directed, collective or joint
interaction with specific others’ (Ford & Håkansson, 2006a:13).
That interaction is necessary for a research organisation like CERN just as
it is for industry was touched upon already in chapter one, and this part of
the chapter has showed that an analysis of different issues in interaction
would also be relevant for CERN. That being said, however, it is important
to acknowledge that CERN’s main purpose is to do science, not business.
This will of course affect all interaction between CERN and industry.
According to Ford and Håkansson (2006a:7), ‘[i]nteraction can be seen as
the interplay between different actors, but also as the interplay between the
abstract ideas of those actors and the physical constraints that surround them.
In this way, interaction provides the link between technology and economy’,
and, most likely, between science and industry as well. Within the IMP approach, the most frequently used concept when discussing technology, and
development, is the resource concept. Therefore, the resource concept will
now be addressed, and its meaning for CERN-industry interaction investigated.
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The Resource Concept: Defining, Developing and
Transferring Resources
In the previous part of the chapter the interaction concept was introduced. In
order to clarify the interaction concept, it is also important to discuss interaction in terms of ‘between what (and what)?’. The previous part focused
mainly on issues in interaction, with a specific focus on CERN-industry interaction. For some of these interaction issues, it was stated that they were
strongly tied to the resource dimension. CERN is, regardless of whether it is
studied as one specific resource or a collection of resources, highly specialised and with a very clear and limited purpose; to produce the best highenergy physics research possible. In order to study how CERN can be useful
for industry, or how a company can make use of CERN resources, however,
the resource concept must first be defined and discussed.
Therefore this part of the chapter has a number of purposes. The first one
is to describe (some of) the content of the resource concept; what constitutes
a resource? The second purpose is to discuss resource interaction, while the
third purpose is to present some of the relevant aspects of resource interaction; the development of resources, or technical development, and the transfer of resources, or technology transfer. The focus throughout this part of
the chapter will thus lean towards technical aspects of resources.

Defining Resources
The resource concept exists within a number of theoretical approaches, albeit
with slightly different meanings. Several of these approaches use Penrose
(1959) as one of the core references. The author discusses different kinds of
resources, and doing so differentiates between physical resources36 (‘tangible
things’) and human resources37 (Penrose, 1959:24-5). Resources are needed
for production, but
‘Strictly speaking, it is never resources themselves that are the
“inputs” in the production process, but only the services that the
resources can render [...] The services yielded by resources are
a function of the way in which they are used – exactly the same
resource when used for different purposes or in different ways
and in combination with different types or amounts of other resources provides a different service or set of services’ (Penrose,
1959:25).
36

Among the physical resources, Penrose (1959:24) lists ‘plant, equipment, land and natural
resources, raw materials, semi-finished goods, waste products and by-products, and even
unsold stocks of finished goods’.
37
Human resources are ‘unskilled and skilled labour, clerical, administrative, financial, legal,
technical, and managerial staff’ (Penrose, 1959:24-5).
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According to the quote above, resources have certain properties; they are
heterogeneous in nature, they can be combined in different ways, and different combinations create different values. Alchian and Demsetz (1972:793)
follow similar lines of reasoning when they state that ‘[e]fficient production
with heterogeneous resources is a result not of having better resources but in
knowing more accurately the relative productive performances of those resources’.38
Resources have been defined in different ways in different IMP studies,
but there seems to be a consensus regarding many of the features. Two of the
most widely quoted authors claim that;
‘Whether an element is to be considered a resource, depends on
the known use for it. Various elements, tangible or intangible,
material or symbolic, can be considered as resources when use
can be made of them’ (Håkansson & Snehota, 1995:132).
A resource can, according to this definition, be ‘almost anything’. There is
no given form for a resource, in that very different kinds of elements can be
considered resources. In order to be a resource, there must be a known use
for the element in question, i.e. what defines the resource is that somebody
wants it (or can at least see a use for it). Furthermore;
‘The provision and use, and thus the value, of resources hinge
on the knowledge of resource use and on how it is spread and
coordinated among the providers and users in the existing business network’ (Håkansson & Snehota, 1995:133).
This means that not only does the resource have a known use; it must also
have a value for someone. Apart from the known use, and thus the value,
resources are considered to have other characteristics. As mentioned before,
a common feature of resources is that they are considered to be inherently
heterogeneous. According to Holmen (2001:142), when it comes to resource
characteristics ‘“resource heterogeneity” is put forward as perhaps the most
central assumption’. Holmen (2001) states, however, that this concept has
been used rather indiscriminately by IMP researchers, and has therefore been
given several different meanings. To rectify this, Holmen (2001:142-159)
discusses five different ways in which the resource heterogeneity concept
has been used; differential property utilisation and value, versatility, flexibility, explored versatility, and resource idiosyncrasy (see Holmen, 2001: 16038
Using Coase’s (1937) work as a stepping stone, both Penrose (1959) and Alchian &
Demsetz (1972) are trying to explain the existence and growth of firms, but their definitions
of resources have been used extensively within the IMP approach to explain the different
characteristics of resources. For a more thorough discussion, see Holmen (2001).
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167). It is beyond the scope of this thesis, however, to explore these aspects
fully, wherefore a more general discussion will be given.
A resource gets its value in its use/combination /interaction with other resources; and it thus has both different alternatives for use and, through this,
different values attached: ‘A feature typical of all resources is that the value
or utility of one resource always depends on the resources with which it is
combined’ (Håkansson, 1989:18). The value is thus dependent not only on
the known use/s, but also on how the focal resource can be combined with
other resources.39 A very simplistic example from CERN and particle physics could be a part of a detector40. There is a known use for it, but the part has
to be combined with the other detector parts in order to create value – the
possibility to detect particles – for the users. In this very simple example, it
is difficult to envisage different uses for a specific detector part, although the
constituting parts may (or may not) be used for something altogether different. The assumption that the value of a resource is dependent on its combination with other resources ‘seems to be a basic assumption regarding resources; consequently, it is not possible to speak of a resource being “more
or less heterogeneous”’ (Holmen, 2001:146).
In addition to the varying value of a resource, there is an ‘assumption that
a single resource can be used in many different ways’ (Holmen, 2001:154).
There are two parts to this assumption; resources can be combined in different ways, and resources can be modified in different ways (Holmen,
2001:155)41.
Using these two aspects of resource heterogeneity, the quote below can be
seen to contain both. According to Håkansson (1989: 18-19), a
‘new combination of two resources can generate interesting new
products, which in turn will affect the value of the resources. Or
an old solution may be applied to a new problem so that new
uses for old resources are created, and so on. Thus the value of
one resource is determined by the other resources with which it
is combined in various activities. All of this means that knowledge and learning about resources are also important functions.’
Just to clarify the quote above, the knowledge about resources and their use
can of course be considered an important resource in its own right. Having
gone through some of the characteristics of resources, we will now look at
how resources can be accessed.

39

This can be discussed in terms of resource heterogeneity as differential property utilisation
and value, and refers to the assumption that the value of the resource is dependent on what
other resources it is combined with (Holmen, 2001:142).
40
See chapter four for an introduction to accelerators and detectors at CERN.
41
This assumption relates to resource heterogeneity as versatility (Holmen, 2001).
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Accessing Resources
Evidently, resources are necessary for all business activities, and the process
of somehow accessing resources a vital one. The importance of accessing
and controlling resources is not anything the IMP approach has sole rights
to, but the methods to acquire this control may vary depending on theoretical
approach. Within the field of transaction cost economics, for instance, markets and hierarchies are considered to be different modes of acquiring the
resources needed, where crucial resources should be integrated within the
organisation (see e.g. Williamson, 1973; Williamson & Masten, 1999).
What the IMP approach highlights, however, is another way to control resources:
‘The importance of controlling any one of these [resources] will
vary at different times, as will the individual company’s opportunities for acquiring such control. This control can be exercised
in two ways: either directly in that the company formally owns
the resource or the right to use it (hierarchic control); or indirectly, in that the company has a close and stable relationship
with a unit which possesses formal control over the resources’
(Håkansson, 1989:17-18).
Thus, in addition to acquiring resources through either purchase or integration, resources can be accessed through relationships (without any change in
ownership). It does not stop there, however. As mentioned earlier in this
chapter, relativity can be considered an aspect of interaction. The relativity
of interaction partly has to do with the way in which actors make use of their
resources differently for different counterparts (Ford & Håkansson, 2006a).
But the resources themselves are in a way relative: Since the value of a resource lies in its use potential, it ‘can thus be regarded as a relation rather
than an element in itself’ (Håkansson & Snehota, 1995:132). Furthermore,
Håkansson and Snehota (1995:135-6) state that they
‘introduced the notion of relativity of resources: resources as relations between the provision and usage of resource elements.
In light of this argument, business relationships can be viewed
as a mechanism that permits companies both to access and to
develop resources’.
The concept of resource development will be discussed more extensively
below. Before we move on to resource development, however, the concept
of resource interaction will be introduced.
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Resource Interaction
From the discussion concerning the properties of resources it can be deduced
that a resource is only a resource when in interaction. It is difficult to imagine any kind of resource entity that would have a known use in complete
isolation, and without use, it was stated, there is no value. In order to categorise resource entities, as well as extent the analysis of the resource element
of IMP models, the so-called resource interaction model (Håkansson &
Waluszewski, 2002a, 2002b; Baraldi, 2003; Gressetvold, 2004) was developed. The resource interaction model, also called ‘the 4Rs model’ (see e.g.
Baraldi, 2003), is a development of the resource element of earlier models,
where the focus is on four resource entities; two of which are considered
technical and physical, i.e. products and production facilities, and two are
considered social, i.e. business units and business relationships (Håkansson
& Waluszewski, 2002b; Gressetvold, 2004). Håkansson and Waluszewski
(2002a) further discuss what activities the different resources are related to:
•
•
•
•

‘interaction concerning “buying/selling” is related to resources in the form of “products”’,
‘interaction concerning “producing/using” is related to […]
resources in the form of “facilities”’,
‘interaction concerning “cooperation” is related to […] resources in the form of “business units”’, and
‘interaction concerning “networking” is related to […] resources in the form of “business relationships”’ (Håkansson
& Waluszewski, 2002a:563).

Thus, depending on what activities are studied, different kinds of resources
will be activated and thereby made to interact with each other. Based on a
view of resource interaction, all activities carried out are based on combinations and re-combinations of various resources. This resource interaction
will of course, over time, lead to both the development of old and the creation of new resources or, in other words, technical development. The next
part of the chapter will therefore address the issue of resource development.

Developing (Technical) Resources
It has been stated that ‘[i]nteraction forms development, but is at the same
time a part of it. Thus, understanding development involves understanding
interaction with which it is so closely intertwined’ (Håkansson &
Waluszewski, 2002b:14). It should be obvious by now that resource interaction, in order to make resources fit better together and increase efficiency,
will lead to adaptations, which means that resources develop over time. According to Håkansson and Snehota (1995:132-3), there are two ways in which
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this can happen: ‘A resource element can be developed in two ways: it can be
given new or different features by the provider, or the existing features can be
used in a new way or for a different purpose by the user’. Depending on what
resource development is studied, a more common way of describing it is to
call it technical development.
Within the IMP approach, technical development is a subject that has
been studied extensively (see e.g. Håkansson, 1987, 1989; Waluszewski,
1989; Wedin, 2001; Holmen, 2001; Håkansson & Waluszewski, 2002b;
Bengtson, 2003; Baraldi, 2003; Gressetvold, 2004; Håkansson &
Waluszewski, 2007; and many more)42. Most of the studies also show that
technical development occurs when resources are combined and recombined:
‘Relationships are important, as they provide a framework for
the resources from the two units to systematically relate to each
other. Resources can be combined and confronted, and new features and uses can be found’ (Håkansson, Henjesand &
Waluszewski, 2004:10).
There are different ways to achieve technical development through the combination and recombination of resources. Some of the characteristics of
combining resources, or of technical development, are presented and discussed below.
Characteristics of Technical Development
It was stated in the introduction of the thesis that the use of ‘business arguments’ for the support of scientific research have increased exponentially
since the end of the last millennium and during the beginning of this one.
One such argument used is a research facility’s ability to function as a source
of technical development. Thus, CERN’s ability to take part in technical
development, thereby creating usefulness for industry, can be used as a favourable argument for CERN. In order to say something about CERN and
technical development, however, we first need to decide on a description of
what constitutes technical development.
Håkansson et al. (1993) describe five specific characteristics of technical
development. The first one has to do with the novelty of the ‘new’ technology. Within society, there is a tendency to exaggerate the importance of new
technologies for (societal) development. Very rarely, however, is the ‘new’
technology new in the strict sense of the word. Instead, it is more often a
case of an ‘old’ technology being used in a new setting, or incremental improvements in the ‘old’ technology. Other researchers have aired the same
thoughts, claiming that ‘all novel technologies are constructed by combining
42

See also www.impgroup.org.
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assemblies and components that already exist’ (Arthur & Polak, 2006:30).
Furthermore, it has been stated that
‘Sometimes a new solution rests on completely new knowledge
[but] far more often the “new” has been known for decades, at
least by some of the involved actors, but brought forward and
combined in a new way’ (Håkansson & Waluszewski,
2002b:14).
In this way, technical development is also a question of safeguarding, improving and/or transferring technology (Håkansson et al., 1993:9-10). At the
same time, however, this on-going process of technical development is far
from a linear process of just adding to the fountain of knowledge, because it
has to do with re-combinations that are difficult, if not impossible, to plan
beforehand (ibid.). When it comes to the role of scientific research in technical development, Rosenberg (1994:6) proposes that
‘the historical record reveals that it is often the rediscovery of
old science, or the discovery of an empirical relationship not
accounted for by science, that leads to significant technical
change. Once we proceed from the assumption that it is quite
costly for individuals or firms to acquire scientific knowledge
(even old knowledge), then the more complicated interdependencies can be more readily explained’.
Thus, based on history, it is unlikely that physics research carried out at
CERN will contribute to significant technical development, at least in the
short run. There are certainly other ways, however, in which CERN can
provide resources for industry.
Another effect of this first characteristic is that is difficult for any one actor to control the development process, which of course also relates back to
the jointness aspect of interaction, where it is stated that the development of
one company is always affected by particular others.
The second characteristic is that for a new technology to work, it has to
be synchronised with the already existing resource structures. On the one
hand, this means that history will provide the boundaries for any future development, but, on the other hand, the actual direction is never predetermined (Håkansson et al., 1993:11). Thus, in a way, there is a pathdependency, but not only in the restricting sense. According to Håkansson
and Waluszewski (2002a);
‘Path dependence can also facilitate innovations. The reason is
that a certain resource item always is a part of different resource
collections, following different paths. When new crossroads of
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such paths are created, there are possibilities to find new combinations’ (Håkansson & Waluszewski, 2002a:561).
History is important, but it is not the only determining factor, and it can have
positive as well as restricting effects. In CERN’s case for instance, the synchronisation of its accelerator- and experiment complex, i.e. its ‘production
facility’, is likely to be affected by this characteristic; which will of course
also affect CERN-industry interaction.
The third characteristic of technical development is that there are many
alternative development paths or technical solutions that are never tried, or
that are tried but discarded and/or forgotten. There is still a possibility however, of these alternative solutions being rediscovered or retried in a new,
slightly different, setting where they may become useful. It can therefore be
as important to remember the old as to inventing the new in technical development (Håkansson et al., 1993:11-12). Technical development may have
moved on, so yesterday’s untried or failed solution could be tomorrow’s
success. This characteristic also relates back to the relativity issue of interaction; and the aspect of ‘movements within a moving world’ (Ford & Håkansson, 2006a:12-13).
The fourth characteristic is that all technical solutions are closely connected to many other solutions, and that the development process is also
closely connected to both social and political processes (Håkansson et al.,
1993:12). This interconnectedness also means that what happens in companies not directly interacting with a focal company may also affect it. In other
words, suppliers’ suppliers, customers’ customers, and other organisations
part of the network can also be important for the focal company’s resource
development. Likewise, it may be important not to ignore social and political
developments in society.
Finally, the fifth characteristic is that the success (or failure) of an innovation has very little to do with the solution itself, and a lot to do with how it
connects to existing solutions (Håkansson et al., 1993:13). This also entails
the fact that a less radical innovation may be more likely to succeed, in that
it may be more compatible with the existing resource structures. If there are
more actors that can benefit from a new solution in one way or another, then
the likelihood of that solution being adopted increases significantly, as does
the amount of resources that different actors are willing to invest in it (ibid.).
Something that can be added to this idea has been developed in a more recent publication, where it is stated that it is well-nigh impossible to for an
individual company to single-handedly decide what (new) resource to use:
‘Whenever a resource combination is changed somebody else is
always affected. Thus, in a business world full of previously
made investment in systematically related physical and organisational resources that are across company boundaries, and
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where people struggle with how to handle all these related resources, decision-making appears to be far from an individual
process’ (Håkansson & Waluszewski, 2007:148).
Characteristics two and five are clearly related, but whereas the second characteristic describes the tensions between old and new, the fifth characteristic
can be seen as focusing more on the (potential) restrictions on the technical
solution that emanate from the environment.
Summing up, earlier IMP studies show that there are a number of characteristics in resource development that stem from the fact that it is an inherently interactive process. First of all, the time aspect is vital, since resource
development is of course a process that evolves over time. Furthermore, the
interdependence and jointness aspects affect nearly all development characteristics. This should of course be evident from the perspective given on
technical development, i.e. as an interactive process between interdependent
actors.

Transferring (Technical) Resources
Technical resources are generally considered important for business, and, as
pointed out in the introductory chapter, scientific organisations are considered as one source where these resources can be found; resources that can
then be attained through technology transfer. Technology transfer is perhaps
one of the most commonly used arguments for financing science that is not
directly related to scientific objectives, and this is also the case for CERN. In
order to fulfil the purpose of the thesis, there is therefore a need for addressing the topic of technology transfer. This part of the chapter will start out
with an introduction to the concept of technology transfer, followed by a
discussion concerning what technology transfer would be from an IMP perspective, ending with a comparison between the two and a discussion concerning problems with technology transfer.
When conducting a study of the technology transfer literature, it soon becomes apparent that a lot of it focuses on a unidirectional flow from the inventor/producer to the recipient/user of the technology/knowledge in question. In the descriptions of this process, what is transferred is also commonly
‘black-boxed’, so that the technology is something already packaged and
static. Adhering to an IMP view of resources means looking at the technology in question like something that is not fixed and pre-packaged, but rather
something that develops and (perhaps) changes in the process of transferring
it. It means looking at the interaction between counterparts rather than at the
technology as such, because there will be no ‘technology as such’.
There are authors that tend towards an ‘interactive view of technology
transfer’, and some of these studies have even been carried out at CERN.
According to Hameri (1996),
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‘the transfer of technological knowledge is not a one-sided phenomenon, from fundamental research to industry, but a two-fold
process where the interference and cumulative effect of information from both parties provides solutions and new insight
with both an epistemic and an economic impact’ (Hameri,
1996:53).
More recently, another article based on CERN material defines technology
transfer as;
‘Intentional, goal-oriented interaction between two or more
persons or social units, during which technological knowledge
and or artefacts are exchanged, and during which the sum total
of technological knowledge possessed by the parties stays stable or increases’ (Autio, Hameri & Vuola, 2004:108-109).
According to this definition, technology transfer is interactive, but it is also
intentional and goal-oriented. In order for something to be called technology
transfer, the outcome thus has to be planned beforehand. This idea therefore
presupposes that technology transfer is something manageable; something
that can be planned executed and evaluated. But if we stay true to the idea
that technology transfer is an interactive process, then the outcome cannot be
planned beforehand and the interaction will more often than not lead to unexpected consequences. This argument, in turn, means that describing the
technology transfer as a linear process or activity is impossible. Interactivity,
by necessity, entails a movement back and forth between the counterparts,
which also means that a linear description would not encompass the complexity of the interaction. This idea is also supported by Mowery and
Rosenberg (1989) when they claim that
‘[r]ather than a unidirectional, one-time occurrence of transfer
of basic scientific knowledge to application, the processes of
innovation and knowledge transfer are complex and interactive
ones, in which a sustained two-way flow of information is critical’ (Mowery & Rosenberg, 1989:8).
According to Seaton and Cordey-Hayes (1993:47), there are a number of
limitations to the most commonly used models for technology transfer. One
of the limitations concerns the tendency to ‘offer “technology” primarily in
terms of technical and economic attributes, i.e. as a product’ (ibid.). This
limitation relates to the inclination to black-box technologies. Another limitation is the tendency to
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‘underestimate the importance of the interactive processes and
mechanisms between the donor […] and the recipient, necessary for successful transfer. They fail to recognize that successful transfer seldom involves just a simple one-off transaction
but is a process or a dialogue between a variety of actors in the
two parties and involves a continuing relationship to the point
where real benefit accrues to the recipient’ (Seaton & CordeyHayes, 1993:47).
In this quote, technology transfer is thus seen as an interactive process, but
the focus of the article is still on increasing the donor’s awareness of the
recipient’s situation, rather than on the process as such (Seaton & CordeyHayes, 1993).
This far into the discussion, it may be useful to point at the particular aspects that separate ‘traditional’ and ‘interactive’ technology transfer. If we
start with the ‘traditional’ view, the technology is something pre-defined that
can be regarded as a product, or a ‘black box’. An interesting problem that
emerges with an interactive perspective is that the technology becomes, at
the same time, the result or product of interaction, an element in interaction
and a reason for interaction. The technology is a result of the process and
therefore not defined beforehand. Moving on to the transfer process, the first
perspective will provide us with a linear process, where the technology is
moved from A to B in an intentional, goal-oriented manner. From the previous text, it has already been concluded that an interactive view of technology
transfer deals with an interactive process with unintended consequences. The
process will result in something, but this cannot be planned beforehand.
These arguments are summed up in table 2.1.
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Table 2.1 Different Perspectives on Technology Transfer

Technology (T)

‘Traditional’ Technology
Transfer
An already existing product,
A ‘black box’

Defining T

Defined beforehand

The Technology Transfer (TT)
Outcome (of TT)

Moving T from A to B,
A linear process
Intentional, planned beforehand, goal-oriented

‘Interactive’ Technology
Transfer
T is, at the same time:
- an outcome/product of
interaction
- an element in interaction
- a reason for interaction
Only possible afterwards,
produced in interaction
An interactive process
Result of a process, with
unintended consequences

These two perspectives on technology transfer share a lot of their traits with
different perspectives on technical development discussed in the beginning
of this chapter.
One historical example of attempted technology transfer is provided by
Lindqvist (1984). It deals with the introduction of a new type of steam engine in a Swedish mine in the early eighteenth century. In the end, this introduction turns out to be an expensive failure. The introduction process is discussed in terms of technology transfer, and it is carefully showed how difficult (if not impossible) it is to transfer a technical artefact from one setting to
another. Too much depends on the context, on the resource interaction both
at the place of origin and the place where the artefact is supposed to be transferred to, and on the complexity of the whole endeavour. In short, in this
case the attempted technology transfer turns out to be at least a financial
disaster, and for the ‘transfer’ to have worked, huge investments in technical
development would have been necessary. The example shows the difficulties
of treating resources as black boxes that can be transferred without taking
the context into consideration, something that is also a point made by IMP
researchers (see e.g. Bengtson, 2003).

Concluding Remarks on Resources
It is now time to sum up what has been said about resources. The resource
part of the theoretical chapter has focused on a number of things. First of all,
the resource concept, as it is used by many IMP researchers, has been defined. Secondly, issues concerning interaction between resources have been
addressed. The focus of this part of the chapter, however, has been on how
technical resources can be developed and transferred. From the theoretical
sources used, we have learnt that interaction is at the heart of these processes; and that many aspects of both development and transfer of resources
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can be framed, conceptualised, and analysed using an interactive point of
view. We have now reached the end of this theoretical odyssey through a
number of ideas and concepts, and this chapter will therefore be concluded
below.

Conceptual Framework – A Summary
Before moving on to the next chapter, some summing up of the most important points of the theoretical discussion is in order. One of the starting points
of the thesis was that science more and more is expected to benefit society in
a direct way; and that this is also the case for CERN. One of the possible
alternatives, which is also the focus of the thesis, is to become more involved
in industry development through the interaction with companies.
This chapter has introduced a number of areas of research (where the IMP
approach has been dominant) which are based on a view of the world constructed through interaction, and where resources are viewed as context dependent. Different bodies of literature have different foci, however; for instance, the STS literature focuses on how science and scientific resources are
constructed in interaction; whereas the IMP approach has its centre in business-to-business interaction (see e.g. Welch & Wilkinson, 2004). Therefore,
the IMP literature will be complemented with literature relevant for the
analysis of the interaction between CERN and industry.
In order to fulfil the purpose of the thesis, the two parts of the purpose
will be illuminated throughout the thesis and discussed further in two separate chapters. The first part of the purpose, to gain an understanding of how
CERN, a specific type of research organisation, interacts with industry, will
be the focus of chapter 11. This chapter will focus on interaction between
CERN and specific counterparts, and will use the five issues in interaction
proposed by Ford and Håkansson (2006a) as the main analytical tool.
The second part of the purpose, to gain an understanding of how CERN,
the specific research organisation studied, can become a resource for industry, will be dealt with in chapter 12. The chapter will discuss how CERN can
be perceived as a resource, and under what circumstances this happens. In
more concrete terms, this focuses mainly on the technical aspects of resources and includes an analysis based on concepts such as technical development and technology transfer.
The main aim of this chapter has been to provide the reader with a
framework for understanding the theoretical underpinnings of this study.
What has been presented can therefore be compared to a set of theoretical
‘building blocks’ rather than an all-encompassing theoretical model. The
next chapter will introduce the last piece of the puzzle necessary in order to
understand the empirical account of the study; the methodological thoughts
and concerns behind the study.
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Chapter 3: Studying Interaction

‘You might think that researchers naturally begin their work by
having images of various kinds about what they are going to
study and then, on the basis of those images, develop ideas
about what to study and how to choose cases […]. You might
think further that, having picked the cases to be studied and
having studied them, researchers then develop concepts to use
in their analyses, and apply logic in the application of those
concepts to their cases. You might reasonably think all that because most of the books on theory building and methods of research specify such an order as the “right way”. But if you did,
you’d be wrong. The various operations have that kind of logical connection among themselves — imagery, in some sense,
certainly underlies and seems to dictate a kind of sampling —
but that doesn’t mean that you do them in that order, not if you
want to get any serious work done. […] There is no sense in
imagining that this will be a neat, logical, unmessy process’
(Becker, 1998:8-9).
The description of the research process quoted above summarises to a great
extent the various stages my own research process has undergone, and this
chapter aims at presenting this. The process has certainly been anything but
neat, logical and unmessy. As a new doctoral student, I started out with what
I, at the time, considered a clear project description. What I started with and
what is presented in this thesis, however, are two completely different versions of a research project, although the underlying imagery has been fairly
consistent over time. For instance, the underlying theoretical concepts that
were presented in the previous chapter, i.e. interaction and resources, have
been constant. Interaction as a theoretical tool also entails a need for interactive methods. This journey has definitely been interactive in many ways, and
an attempt has been made to let that shine through in the following text.
The aim of this chapter is threefold: first, to introduce the ontological and
epistemological foundations of the study; second, to present the backdrop for
the study; and third, to present the research design and practical methodological considerations.
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Constructing the Study
One of the reasons why the theoretical underpinnings were presented in the
previous chapter is that these affect what can be studied. If an outlook based
on interaction is used, then interaction is what will be found in the empirical
material. It has been said that Karl Popper told his students just to observe
and write down what they saw (Wenneberg, 2001). Their obvious question
was: ‘What are we going to observe?’. The point is that there are an infinite
number of things to observe, and we need some sort of guidance to select
what to observe;
‘To observe without any preconceptions is meaningless; an observation just in itself impossible. We need concepts or theories
that, in advance, can give us clue to what we should look for
when we are observing’43 (Wenneberg, 2001:28).
Without any help from theoretical tools, or concepts, there is no way to
know what observations to register. Or, differently put,
‘it is impossible to do research in a conceptual vacuum.
Whether it is viewed as given or socially constructed, the empirical world is limitless in its detail, complexity, specificity,
and uniqueness. […] We make sense of its infinity by limiting it
with our ideas’ (Ragin, 1992:217).
These ideas of what we are studying have also been referred to as the underlying ‘imagery’ of the phenomenon studied (Becker, 1998), and Blumer
(1969:24-25) claims that ‘One can see the empirical world only through
some scheme or image of it. The entire act of scientific study is oriented and
shaped by the underlying picture of the empirical world that is used’. Therefore, the ideas that were already present in the beginning of the study, and
that were also introduced in chapters one and two, have of course had a great
impact on the outcome, something that will be touched upon briefly below.
Thus, the things we study will affect our results; meaning that it will be
difficult to find something we are not looking for. Likewise, the way we
regard the world will be reflected in what we see; be it a realist approach or a
constructivist one. Social constructivism tries to answer the question of how
the social context affects our knowledge. Our knowledge is socially constructed because, firstly, we gain knowledge through our language, which by
necessity is something social (Wenneberg, 2001:29-30). A widely used example concerning language is the number of words that indigenous people
have for aspects of their surroundings that are vital for them; from the num43

Author’s translation from Swedish.
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ber of words for snow in one language, to the number of words for different
colours in another. In other contexts, and other languages, other phenomena
require more specific descriptions.
Secondly, our scientific knowledge is socially constructed, because it is
through our technical apparatus we gain knowledge about nature, and this
technology is socially created (Wenneberg, 2001:29-30). In experimental
physics, for instance, the accelerators and detectors play a crucial part in the
construction of knowledge; there would be no way to see the particles without the detectors. Also, the development of more and more powerful detectors has changed what can be seen. Therefore it is of no interest, from a constructivist point of view, to ask whether knowledge is true or valid; the interesting question to ask is instead how it was produced (Wenneberg, 2001:2930). Another interesting point when it comes to physics is that even Einstein
(in Einstein & Infeld, 1971) described it along the lines of constructivism;
‘Physical concepts are free creations of the human mind, and
are not, however it may seem, uniquely determined by the external world. In our endeavour to understand reality we are
somewhat like a man trying to understand the mechanism of a
closed watch. He sees the face and the moving hands, even
hears its ticking, but he has no way of opening the case. If he is
ingenious he may form some picture of a mechanism which
could be responsible for all the things he observes, but he may
never be quite sure his picture is the only one which could explain his observations. He will never be able to compare his picture with the real mechanism and he cannot even imagine the
possibility or the meaning of such a comparison’ (Einstein &
Infeld, 1971:31).
In the case of the research presented in this thesis, the aim is not to present
‘the reality’. Instead, the theoretical underpinnings, combined with the
method used, will give one view of reality, which probably differs substantially from what could be seen with another theory and another method – or
with the same theory and method but used by another researcher. It is important to point out, however, that social constructivism does not necessarily
imply an ontological idealism. It is entirely possible to see the physical reality as existing independently of our perception of it. The thing ‘as such’ is
not dependent on how we perceive it, and it may or may not differ from the
way it is apprehended (Wenneberg, 2001:115). The particles seen with the
big detectors in HEP experiments exist irrespective of whether we can see
them or not, but once we are able to see them, this changes our world ‘as we
know it’, our theories, and our understanding of reality.
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Writing a Case
This study has been constructed as a case. Although case studies are very
common within the IMP framework (see e.g. Easton, 1995; Dubois &
Gadde, 2002a; Halinen & Törnroos, 2005), there is a wide variety in both
subjects and what we actually mean with a case. What, then, is a case? The
answer to that question will vary substantially depending on whom you ask.
According to Ragin (1992:217),
‘the biggest obstacle to clear thinking about “What is a case?” is
the simple fact that the term case is used in so many different
ways. It is used to refer to data categories, theoretical categories, historically specific categories, substantive categories, and
so on.’
Historically, cases were first developed as teaching tools within law schools,
and it is claimed that they originated from Harvard Law School (Galison,
1997:56). In general terms, however, case studies can be described as ‘a
research strategy which focuses on understanding the dynamics present
within single settings’ (Eisenhardt, 1989:534). Turning the general into the
specific, by defining the single setting and discovering its underlying dynamics should therefore be the aim of writing a case. Nevertheless, cases have
been used to develop theory about a wide variety of topics, and theory developed based on cases is often regarded as very interesting research (Eisenhardt & Graebner, 2007:25).
According to Becker (1992), it is counterproductive to start out by ‘knowing’ what the case is, because ‘[s]trong preconceptions are likely to hamper
conceptual development’ (in Ragin & Becker, 1992:6). The case is something that develops while research is being done, and will not get its final
shape until it has been analysed and written down. Thus, ‘what it is a case of
will coalesce gradually, sometimes catalytically, and the final realization of
the case’s nature may be the most important part of the interaction between
ideas and evidence’ (ibid.). In this thesis, it has taken until the final version
of the manuscript to decide what I think the case is about, and more likely
than not, the reader will have his or her own ideas about the story. In my
opinion, however, this is one of the strengths of writing and using cases.
If the case is something that is gradually constructed through the research
process, we still have a problem with where to start. Should I go out and
make observations first, and then make sense of them (see e.g. Glaser &
Strauss, 1967; Strauss & Corbin, 1990)? Or should I start with the theoretical
framework, and then go out and test my hypotheses in the real world? Many
researchers doing case studies seem to favour the former method, the inductive method, at least in theory, but when it comes down to practical work, it
gets more complicated. For instance, Torvatn (1996) states that
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‘if a person should enter a firm without a framework regarding
the subject, he or she is not likely to come out of the firm with
empirical observations that make sense in any way. Rather, the
data will be a motley collection of non-linkable observations
causing the researcher problems when he or she is trying to
make sense out of them’ (Torvatn, 1996:25).
This way of reasoning also relates back to the introduction of this chapter,
where it was stated that it is very difficult, if not impossible, to study anything if you have no idea what you are looking for. Thus, a truly inductive
way of doing research seems rather problematic in practice. Likewise, a truly
deductive logic seems difficult to reconcile with the use of case studies.
So, if there are problems with both an inductive and a deductive approach,
how do we construct cases? Several researchers have found ways of bridging
the traditional gap between inductive and deductive reasoning44. Ragin
(1994) uses the concepts of ideas and evidence, and proposes a movement
between the two in something he calls a retroductive process. According to
Wedlin (2004:45),
‘it is important not to confuse this term “evidence” with an epistemological belief that data can “prove” something or tell how
something really is. Rather, evidence is to be understood here as
data used as arguments, and pieces of information used to construct arguments.’
Ragin (1992:218) refers to the actual process of linking ideas and evidence
together as casing. The outcome of the casing, i.e. the interaction between
ideas and evidence, is ‘theoretically structured descriptions – understandings
that result from the application of constraining ideas to infinite evidence’
(ibid.). In this study there is an enormous amount of data that could be collected from and about every person that was interviewed, every company
that was contacted, and data connected to CERN in general. The search carried out was thus limited by the focus on interaction between CERN and
(Swedish) industry. The initial focus that the theoretical framework provided
was then followed by an even stronger empirical focus that, with the support
from theory, helped drive the study forward. This interaction between ideas
and evidence also helps in giving our stories analytical depth (Ragin, 1994).
If I were to describe the process I have gone through while collecting data
and constructing my case, it would be as a retroductive process with strong
inductive tendencies. I have not so much gone back and forth between ideas
and evidence when I collected the empirical data as held on tightly to the
44

See e.g. Dubois & Gadde, 2002; Peirce, 1934; Pettigrew, 1997; Ragin, 1992, 1994.
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main theoretical concepts presented in chapter two. The lenses through
which I see the world, my instruments, have therefore always been the same,
but the data collection has been quite inductive. In writing the case, however,
the interaction between ideas and evidence has been more pronounced.
In addition to the actual construction of the case, the casing, some practical issues have to be dealt with, and some choices have to be made. Of
course choices are made all through the writing – and re-writing – of the
case, and some of them may not even be conscious choices. The first choice
I would like to comment on, however, regards the use of sources. I use quite
a lot of quotes throughout the text, and this has been done on purpose, in
order to let others ‘keep their voice’. Some may agree with this way of writing, and others may not, but it is a style choice. Related to the use of quotes,
I have in a small number of cases consciously omitted the source of the
quote. When this has been done, it is because I feel I have been given a confidence, albeit during a (recorded) interview, and I do not want to abuse this
confidence. This has been done mostly for young researchers (students) as
opposed to senior researchers, and mostly to young people at CERN as opposed to the older and more established CERN staff. The recordings, however, are still in my possession.
It is now time to move on to the practicalities of data collection, but first
of all a more detailed account of why CERN was studied will be given.
Some of the justifications as to why the topic was chosen have already been
presented in chapter one, but here the arguments are expanded on, and a
more personalised account for the choices made is also given.

Why CERN?
How we choose our objects of study always seems to be a matter of rationalisation after the event; in reality, I believe that it is more of a non-linear
process, with more than a few objects of study ‘choosing’ us (cf. Weick,
2007). In my case, it began as a matter of addressing the people I wanted to
work with, but when the CERN study was presented to me as an option it
was also something that immediately caught my interest. Firstly, I had studied some physics earlier on, and if there was something I missed while conducting business studies, it was studying the natural sciences. The opportunity to, in a way, combine the two seemed like the perfect solution. Secondly, I had several people close to me that had been or were studying physics, which also made it more interesting for me. Thirdly, I had studied quite a
bit of French at university, and CERN’s location (between France and Switzerland) therefore seemed ideal. And last, but not least, the connection between CERN and industry seemed like such an interesting thing to study.
Throughout the study, I have never been disappointed with my choice.
Going to CERN for the first time is an awe-inspiring experience. As will be
seen from the quotes about CERN in chapter four, this is a feeling shared by
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many of the people coming there for the first time. Having been there, you
are more than likely to ‘sing the company song’. Most people that have ever
worked at CERN will tell you that it is a fantastic place. I will try to convey
on my part, however, some of the aspects of what it is like to do a study at
(and of) CERN.
In addition to being a study of CERN, other choices have of course been
made. The counterparts interacting with CERN have (mostly) been limited to
Swedish companies. There are several reasons for this, but the most important ones are; first, the need to limit the potential counterparts, and, second,
to increase the possibility of finding patterns of interaction. This was also
one of the initial limitations made; by picking a research organisation that
was specific enough, and counterparts that were far enough away, the hope
was that what goes on between the actors is possible to detect. If we take the
example of a Swedish research facility, its interaction with Swedish companies would probably be too multifaceted, and too closely knit, to make the
study feasible. Thus, had a country closer to CERN been chosen there would
be a very real danger that the interaction patterns would have been too many
and too complex to study. This being said, the study at hand does not lay any
claims on having made an exhaustive description of all interaction that goes
on between CERN and Swedish companies.
Another factor worth commenting on is the very ‘uniqueness’ of CERN.
Science in general is becoming an exceedingly popular topic of study within
many different disciplines; but CERN is not ‘science’. The fact is that CERN
is an extreme case, a unique research organisation, with a unique resource
collection. Therefore, choosing to study CERN is choosing to study an extreme case; but this makes it even more interesting to study how industry can
make use of this extreme resource collection. Or to put it bluntly; if CERN
can be useful for industry, then any research organisation can be useful for
industry (cf. Siggelkow, 2007:20-21).
When I first started on the project, I had heard about CERN before, but I
had very little knowledge about what they actually did, and even less about
Sweden’s involvement in the activities. The first thing I did was therefore to
read everything I could find about CERN. There were mainly three sources;
literature, newspaper articles and the Internet. As I found out a little more
about CERN, the first ideas about how to conduct the study emerged. How
the different kinds of data were collected, both at CERN and elsewhere, will
now be discussed.

Data Collection
Empirical data can be collected in a multitude of ways. Being true to an interactive view of the world, a substantial part of the empirical material has
been collected in an interactive way, through interviews. I will therefore start
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the exposition with a presentation of the interviews made. Thereafter the
other empirical sources will be presented, including two small surveys that
were made during the course of the data collection period.

Interviews
A relatively large number of interviews have been carried out in different
settings: with different groups of people at CERN, in Swedish companies, in
Swiss and French companies, with physicists working in Swedish research
facilities (with connections to CERN), and with politicians. All in all, close
to a hundred in-depth interviews have been conducted for this study. Most of
them were based on semi-structured guides (different guides for different
categories of people, see examples of interview guides in appendices III a-d),
but the guides were used in a flexible way, allowing for interesting themes to
be explored as they were recognised. The interviews typically lasted 60 to 90
minutes, but the range varied from 30 minutes up to nearly six hours, depending on how essential the interview was for my understanding (of CERN
as an organisation and of CERN-industry interaction), and how much time
the respondent was able to spare. In some cases, a second interview was
made in order to cover important topics. All interviews that have been used
in the thesis were recorded except one company interview (where notes were
typed out immediately after the interview and sent to the respondent with
follow-up questions). The distribution of the interviews can be seen in table
3.1 below.

Table 3.1 Overview of the Interviews

Companies,
Institutes
People
Interviews

CERN

Companies45

1
46
52

Others46

In total

15 (+3)

Physics
Dept.
4

3

26

26 (+4)
26 (+3)

13
14

3
3

92
98

Selection of Respondents
The first interviews were made in Swedish companies that had had some sort
of contact with CERN. Since I had no experience of CERN at the time, the
45
Most of the companies in the study were Swedish, and these are the only companies that
have been presented in the thesis. All interviews have contributed to my understanding of
different phenomena, however, and some examples have been taken from the Swiss and
French companies, wherefore they are included in the table, but within brackets. ABB is
counted as one company in this table.
46
‘Others’ include researchers and research institutes other than physicists/physics departments and politicians.
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companies were picked based on recommendations from the representative
of Swedish industry at CERN, Sweden’s industrial liaison officer (ILO) Anders Hugnell at TTA Technotransfer AB47. The choice was made based on
the amount of contacts the companies had had with CERN, and since
Hugnell’s position meant that he was responsible for initiating many of these
contacts, and had a good overview of the contacts between Sweden and
CERN, it is likely that I was able to capture most of the important contacts
between CERN and Swedish companies. Later interviews, both at CERN
and in Sweden, have not contradicted this assumption.
Before I went to CERN the first time, I made a few interviews with Swedish physicists that were active at CERN. There was no real selection process
behind these interviews, but names were picked that seemed to show up
regularly in documents from CERN and in newspaper articles etc. Based on
these interviews and on the company interviews, I had managed to gather
quite a few names of people at CERN that I was recommended to interview.
So already before I left Sweden I had a few interviews planned, and more
people to contact. The first time I went to CERN I stayed for a month, and
during this month 36 interviews were made. People at CERN were most
obliging towards me, and it was very easy to get interviews. At every interview I also got more names of people to contact, so the number of interviews
made increased rapidly, partly based on a ‘snowball effect’ and partly based
on an attempt to cover different areas at CERN. An interesting effect of staying at CERN for a period of time was that people who in the beginning were
too busy for interviews later came back with suggestions for appointments,
when rumours about my study spread. This meant that I was able to interview nearly all people I had been recommended to talk to, or that I thought
would be important to talk to. During my second and third stay at CERN
more interviews were made. In addition, while at CERN, more attempts
were made to find Swedish companies that had been in contact with people
at CERN. One of the companies in the empirical part was found this way,
namely Ericsson Network Technologies AB, and the interaction between
CERN and this company is described in chapter nine.
CERN Interviews
All in all close to five months were spent at CERN making interviews and
otherwise collecting empirical material. The interviews from especially the
first stay at CERN are not all used explicitly in the thesis, but they were crucial for the understanding of the organisation and its connections with both
industry and other research institutes, as well as for the understanding of the
physics research community at large.

47
See chapter seven for a description of TTA Technotransfer AB and chapters five and seven
for a presentation of the ILO concept.
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The interviews made at CERN have been carried out at all levels within
the organisation’s hierarchy; from interviews with people on the board of
directors to technicians involved in the day-to-day running of experiments,
from group leaders to administrative personnel, and so on. The aim of the
interviews was from the start to get a thorough understanding of CERN as an
organisation. As this understanding was gained, however, the focus of the
interviews shifted more and more towards questions about interaction between CERN and industry, with a special focus on Swedish companies. An
overview of the CERN respondents can be found in table 3.2.
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Table 3.2 Overview of CERN Interviews
Division48 leaders & Group
Leaders
249

Other personnel

Accelerators;
LHC

4

4

8

Accelerators;
other areas

6

5

11

Experiments;
engineers/technical

2

3

5

Experiments;
physicists50

3

Procurement

4

2

6

2

2

4

2

1

3

Other administrative functions (HR,
finance etc.)

1

3

4

In total

26

20

46

Area of Work
Directorate

Knowledge and
Technology Transfer
(and KTT related)
IT and IT-related

In total
2

3

Source: Interviews made at CERN.

48

In this table, the former system of divisions, rather than that of departments, is presented.
Up until January 2004, CERN was structured in divisions, and it was during that period the
interviews took place. Presenting the interviews based on the department structure would
therefore make no sense.
49
This number refers to the number of directors interviewed.
50
Most of the physicists were employed by another research facility, and will therefore not be
listed among the CERN interviews.
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Company interviews
If we start with the interviews carried out in the companies, 15 out of 18
companies are Swedish. Interviews were also made at two Swiss and one
French company, mainly to see whether the interaction patterns these companies had with CERN differed from the ones noticed in the Swedish interviews. Based on these interviews, the nationality of the company seems to
play a much smaller role in the kind of interaction a company has/can have
with CERN than for instance the company’s core business. It must be admitted that the number of non-Swedish companies interviewed is too small to
show anything for certain, but other interviews carried out within two different PhD projects (Nordberg, 1997; Hähnle, 1997) can be used to study this
tendency. In the final version of the thesis, the non-Swedish companies have
not been included explicitly in the empirical part. A more thorough presentation of the companies interviewed is presented in chapter eight, as well as in
appendix II, but below a quick overview of the Swedish companies is given
(table 3.3).
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Table 3.3 Overview of Swedish Company Interviews
Company Name

Type of
No. of
Product(s)
Respondent(s)
ABB Automation Control systems
6
Products AB
for the process
industry
1
Elektrotryck AB
Printed circuit
boards
Ericsson Network Cable and net5
Technologies AB work materials
Fjellman Press AB Hydraulic Presses
2
Habia Cable AB

No. of
Interviews
7
1
5
2

Cables and cable
systems
Surface heating
systems
Applied research
and development
within the microelectronics area
Combination of
image sensors and
processors on ICs
Painting services

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

Sicon AB

Parts for heavy
machinery
Metal work and
welding
Refrigeration and
air treatment
plants
Stainless steel
(with specific
properties)
Integrated circuits

1

1

WM-Data AB

IT Services

1

1

Hemi Heating AB
IMC (Industrial
Microelectronics
Center) AB
IVP (Integrated
Vision Products)
AB
Kumlins Måleri
AB (Kumlins Peinture SA)
Kvaerner Kamfab
AB
Precisionsmekanik
i Studsvik AB
Sabroe Refrigeration AB
Sandvik AB

15 companies

26 respondents

26 interviews

Source: Interviews made in the different companies and at CERN.
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Interviews with Physicists
The aim of the interviews with physicists was twofold; in the beginning of
the study the aim was to get a picture of how CERN functioned, but also to
get information about whom to interview. Later interviews primarily aimed
at understanding how particle physicists work, especially in connection to
CERN. Nearly all people accounted for in this group were either Swedish or
working in Swedish universities, but a few were active within other areas (of
course a number of the people interviewed at CERN were also HEP physicists, but if they were working mainly at CERN, then they are listed under
‘CERN interviews’ in table 3.2). The interviews with researchers (outside
CERN) can be found in table 3.4 below.
Table 3.4 Overview of Interviews with Researchers and Master Students

Professors
Senior
researchers
PhD students
Master
students
In total

KTH (the
Royal
School of
Technology)
1
2

Uppsala
University

1

2

2

1

6

6

Stockholm
University

3

Universities
outside
Sweden

In
total

1

5
2

1

4
3

1

1

14

Source: Interviews made in Sweden, Norway and at CERN.

Other Interviews
The last group of respondents consists of Swedish politicians and people
working at the Swedish Research Council (as well as a few interviews that
cannot be judged to belong to any other group). The people belonging to the
former two groups have highly contributed to the understanding of the political aspects of CERN. The miscellaneous group consists of people that have
been important in order to gather information about specific issues.

Data Collection though Other Ways of Interacting
In addition to the interviews that were conducted with the help of interview
guides, more informal interaction with people has also led to important insights. Here I have chosen to present the important people as informants,
whereas the knowledge gained from staying at CERN is presented under the
heading being at CERN.
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Informants
In addition to the interviews made, there are a number of people with extensive knowledge about CERN, and about relations between Sweden and
CERN, that have functioned as informants during the data collection period
(see appendix I). Some of these people were connected to the Swedish Natural Science Research Council, and they took an active interest in my study
from the beginning, and helped me get in contact with Anders Hugnell at
TTA Technotransfer AB, who was also important especially in the start-up
of the project. At CERN, a number of people were crucial for the initial understanding of the organisation, and these people were a great help in making sense of my data. Appendix I therefore lists these people, who have
played as important a part in the data collection as the people I have interviewed, as informants (see also in the discussion below).
Being at CERN
In addition to the interviews made at CERN, a large number of informal
discussions have been held there, since I have had the privilege of living and
working at CERN during three extended visits.51 This means that I have had
the opportunity to meet people informally, and to be able to discuss any
questions I have had about CERN, about physics, about connections with
industry etc. with a wide range of people. Moreover, I have had the possibility to participate in lectures and company presentations given at CERN. This
has greatly contributed to my understanding of CERN as an organisation, but
also of what it is like to work in this environment. It has also helped me understand a little bit of the frustration some Swedish companies have expressed during the interviews; that CERN is a complex place, and that ‘getting in’ can be tricky.
Apart from all the interesting people at CERN, it is difficult not to be get
carried away by the sheer size and complexity of the machines there, and
these will be further described in the next chapter. Visiting the underground
caverns that house the detectors gives an understanding of the magnitude of
the endeavours necessary to be able to perform particle physics experiments
today. The detectors can also be seen as a means of communicating between
researchers and engineers, between science and industry. Galison (1997)
talks about a trading zone between scientists and engineers, where the accelerators and detectors are the outcome;
‘laboratory and theoretical work are not about translation, they
are about coordination between action and belief. That coordi51

The first visit to CERN took place in March 1999, for a period of one month; the second
visit was made two weeks in July 1999; and the third visit was made for nearly three months
in 2000, from the beginning of October to the end of December. In addition, visits have been
made in February 2003, October 2004, and October 2005. These visits only lasted one to a
few days each, however.
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nation takes place according to no fixed rules. To search for a
pattern of experiment, instrument, and theory is to chase a setting sun. The working-out of hybrid forms of practice is never
done once and forever; there is no single fixed set of techniques
for demonstrating things in the laboratory, no permanent formula for tying experiment to theory or experiment to engineering’ (Galison, 1997: 838).
There are thus several kinds of interaction going on, interactions that shape
the outcome of what CERN is, what research is being done and how CERN
interacts with other actors. To be able to see these machines does not only
affect the understanding of what actually goes on in the laboratory, but also
how this connects to industry and society at large.

Written Material
In addition to the oral sources, a lot of written material produced both at
CERN and other places has been used. As mentioned earlier, three PhD theses have previously been written about various forms of CERN-industry collaboration. One concerns the buyer-seller linkages between CERN and industry (Nordberg, 1997); one the R&D collaborations between CERN and industrial companies (Hähnle, 1997; see also Hähnle, 1998); and one the innovation through collaboration and procurement (Vuola, 2006). These texts have
provided both useful information on CERN’s contacts with industry, and
valuable insights in CERN’s organisation; especially in the beginning of this
study. A fourth PhD thesis treating societal benefits from CERN, especially
with regards to knowledge and knowledge transfer, has also been useful
(Bressan, 2004). Other written material on CERN-industry contacts, mostly
produced at CERN, has been read and in some cases used as reference material. Literature in history of science and technology, focusing on particle
physics in general, and CERN in particular, has also been of great interest for
this study (see e.g. the works of Galison, 1987, 1992, 1997; Knorr-Cetina,
1995, 1999; Krige, 1987, 1990, 1992, 1993, 1996, 2000; Pestre, 1987; and
Traweek, 1988, 1992).
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CERN Documents
CERN produces a substantial amount of documents concerning its activities,
and many of these different types of documents have been used in the course
of the study. Many of these documents can now be found on the CERN website. These documents include:
52

All CERN documents that have been used explicitly, for quotes etc., are listed among the
references at the end of the thesis. All types of documents mentioned under this heading can
be found on the CERN website, however.

92

• Annual reports
Especially early and recent annual reports have been used as a source of information, but all annual reports published from 1955 to 2011 have been read
for the study.
• Yellow reports
The yellow reports are reprints of articles etc. that are CERN-related. Many
of them have been published elsewhere, and a substantial part of them are
based on physics research. Some of the CERN-industry studies that have
been made have been published as yellow reports, however, and several of
these have been used.
• Technology Transfer documents
Documents concerning technology transfer at CERN can be found on the
website, and these documents were used mainly in the writing of chapter six.
• Procurement documents
The procurement rules, as well as quite extensive information about procurement at CERN, can be found on CERN’s website, and these have been
used for the description of procurement at CERN in chapter seven. In addition to the procurement rules, CERN produces a lot of statistical material
about the industrial contracts granted, and this material has also been used as
a written source.

Additional Material – Two Surveys
In addition to the material described above, two surveys have been used in
the case. Both surveys were conducted by the author, and they are described
below.
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The Technical Student Survey
For a number of years, the former Swedish Natural Science Research Council54 (NFR) and TTA Technotransfer AB granted scholarships to students
from various technical fields in order for them to do their degree projects at
one of the five large European research facilities - including CERN. A number of students took this opportunity to get experience abroad while doing
their degree projects, and in 2000 a questionnaire was sent to the students
that received grants in 1998 and 1999 (in total 33 students). A follow-up
questionnaire was sent to some of the students’ employers (those I was allowed to contact). The results of the study are presented in chapter six. The
aim of this survey was to capture a small part of the research community at
the student level. Summer students and technical students are quite a large

53

A more thorough description of the study is presented in appendix VI.
Since January 2001, the Swedish Natural Research Council, or Naturvetenskapliga
forskningsrådet (NFR), is a part of the Swedish Research Council.

54
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proportion of the Swedish people going to CERN every year, and it therefore
seemed appropriate to find out about their experiences.
The ‘Knowledge Transfer Survey’
At the end of 2000, while at CERN, I met an Italian doctoral student doing a
quantitative study of ‘the research and development benefits to society resulting from an international research centre’ (Bressan, 2004; the quote refers to
the subtitle of the thesis). In her study, Bressan55 has chosen to contact Italian
and Finnish physicists that had been working on the DELPHI experiment.56
We discussed doing a similar study of Swedish physicists, but on a more
limited scale. A number of questionnaires were sent out, but the answers
were deemed to be too incomplete, and, since it was not a focal part of my
study, it was decided that it would involve too much work to get a satisfactory return rate of questionnaires with answers of good quality. In this thesis,
the answers received have therefore only been used in a part of chapter four
for descriptive purposes.

Some Concluding Remarks on the Data Collection
So far, this chapter has presented the different sources used when collecting
empirical material. There are several advantages to using multiple sources.
For instance, we will gain ‘thickness’ in our descriptions (Geertz, 1973; Patriotta, 2003). In some cases, one source has been used to complement another; written material from CERN has for instance been used to look up
numbers, dates etc. not given in the interviews. In other cases, written material has provided ideas for questions to ask during interviews. Different
chapters in the empirical part of the thesis rely more or less on different
kinds of data. In table 3.5 below, a rough outline of how the empirical material is used in the case can be seen.

55

Bressan, B., 2004, A Study of the Research and Development Benefits to Society Resulting
from an International Research Centre – CERN, Doctoral Thesis, Report Series in Physics no.
HU-P-D112, Department of Physical Sciences, University of Helsinki.
56
DELPHI was one of the four major LEP experiments (detectors). It was also the experiment
that had (official) Swedish involvement.
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Table 3.5 Use of the Empirical Material
Main Content
Chapter 4

Chapter 5

Introduction of
CERN (and
particle physics
research)
A historical
perspective on
CERN and
industry

(Main) Type of
Material Used
Secondary
sources
questionnaire

(Main) Sources
Used
CERN website
The ‘knowledge
transfer survey’

Written material
(interviews)

History of CERN
Earlier CERN
studies
Interviews at
CERN
Technology
Transfer
documents
Interviews at
CERN
Procurement
documents
Interviews

Chapter 6

Technology
transfer groups
and regulations
at CERN

CERN documents
(interviews)

Chapter 7

CERN’s procurement rules
and their
development
over time
Interaction
between CERN
and various
Swedish companies

CERN documents
Interviews

Chapter 9

Interaction
between CERN
and Ericsson

Chapter 10

Interaction
between CERN
and ABB

Interviews
Company- and
CERN
documents
Interviews
Company- and
CERN
documents

Chapter 8

Interviews
(documents,
websites)

Interviews in
Swedish
companies and at
CERN
Secondary data
from the
companies
Company
websites
Interviews at
Ericsson, KTH
and at CERN
Interviews at
ABB and at
CERN

Table 3.5 thus concludes the presentation of the collection of the empirical
material, and of how these different kinds of data have been used. Having
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gone through how the data were collected, we will now turn to the issue of
how the data were analysed.

Data Analysis
The data analysis has been carried out throughout the data collection; as
analysing the case is also part of constructing the case, where the final part
consists of deciding what the case is about (Ragin, 1992). The data analysis
therefore started early on in the process, after the initial secondary material
was collected and the first few interviews were made. As the interviews were
transcribed, recurring themes were analysed and grouped together. Further
interviews added more themes, and therefore more complexity, but the continual analysis helped to improve the interview guide as well as the selection
of people to interview.
The data analysis was not only an interactive process between data collection and data structuring, however. In addition, as themes were constructed,
these themes also initiated further theoretical readings and re-readings, as
theoretical aspects that did not make sense in the beginning were understood
in the light of new empirical evidence, whereas other theoretical concepts
became less useful in explaining what was seen. This process of going back
and forth between ideas and evidence (Ragin & Becker, 1992) or theory and
empirical observations, which has also been referred to as abduction (Dubois
& Gadde, 2002a), came quite late in the research process, however. At the
start, the process was more inductive, and theoretical aspects played a more
minor role.
Before this chapter is ended, a short discussion on the trustworthiness of
the study, or how it can be assessed, will now be introduced.

Assessing the Study - Trustworthiness
The fact that this is a qualitative case study has implications on what conclusions can be drawn. One point is that ‘case studies cannot build of statistical
inference. They have to rely on analytical inference’ (Dubois and Gadde
2002a:559). Concepts that are important for quantitative studies, like validity
and reliability make little sense; instead there are other ways to judge the
quality. What becomes important is instead research transparency, i.e. to
provide the reader with an account of the research process that is detailed
enough for the reader to assess the work. Hopefully, such an account has
been provided in this chapter. Further on, the story told, the case, will in
itself constitute a basis for judging the research.
Before we move on to the case, however, some comments will be made
on criteria that can be used to assess this qualitative study. Lincoln and Guba
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(1985) propose trustworthiness as such a criterion, where trustworthiness, in
turn, is made up of four parts; credibility, transferability, dependability and
confirmability. It has been stated that an important argument for using Lincoln and Guba’s (1985) ideas is that they aim at ‘seeking criteria for evaluating qualitative research that represent a departure from those employed by
quantitative researchers’ (Bryman & Bell, 2003:292). Qualitative research
should thus not be evaluated based on criteria more suited for quantitative
research. According to Bryman and Bell (2003:288), ‘[a] major reason for
Guba and Lincoln’s unease about the simple application of reliability and
validity standards to qualitative research is that the criteria presuppose that a
single absolute account of social reality is feasible’.
The basic issue in relation to trustworthiness is the following: ‘How can
an inquirer persuade his or her audiences (including self) that the findings of
an inquiry are worth paying attention to, worth taking account of?’ (Lincoln
& Guba, 1985:290). In order to answer this question, the four criteria below
need to be addressed.

Credibility
The first criterion of the four that constitute trustworthiness – credibility –
has to do with the possibility of multiple accounts of for instance a social
event. The way in which the researcher reaches his or her conclusions about
this event determines the credibility, i.e. how closely the researcher follows
the ‘rules’ that determine what is ‘good research’ and the extent to which the
participants of the social event agree with the findings. In Lincoln and
Guba’s (1985:296) words, the researcher has to make sure ‘that the reconstructions […] that have been arrived at via the inquiry are credible to the
constructors of the original multiple realities’57. There are seven techniques
that can be used to achieve high credibility; prolonged engagement, persistent observation, triangulation, peer debriefing, negative case analysis, referential adequacy, and member checking. Not all of these techniques can be
used extensively in all studies, however, something that is also acknowledged by Lincoln and Guba (1985). Below follows an account of which
techniques have been applied in the study of CERN, and in what way they
have been used.
Prolonged engagement entails the ‘investment of sufficient time to
achieve certain purposes’ (Lincoln & Guba, 1985:301), and it makes it possible for the researcher to get an in-depth knowledge of the phenomenon
studied. In this study, the empirical material has been collected during a time
period of six years, and extended visits at CERN have taken place three
times over two years, with follow-up visits a few years later. Thus, regarding
the CERN part of the study, the collection of empirical data can be said to be
57

Text in italics from the original.
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extensive in both time and intensity. Regarding the data collected from the
companies participating in the study, it is more a question of ‘standard’ interviews, rather than extensive visits.
The purpose of persistent observation ‘is to identify those characteristics
and elements in the situation that most relevant to the problem or issue pursued and focusing on them in detail’ (Lincoln & Guba, 1985:304), i.e. to
provide depth to the study. In my case, the theoretical base helped focusing
on a number of aspects that were of particular interest to me, such as interaction between CERN and companies, but also on what resources are used in
this interaction, and how the interaction affected the resources. If the theoretical underpinnings provided the initial focus, then the gathering of empirical data, and especially the interviews helped improve the focus on details
that seemed crucial for the respondents; details that were not evident from
the beginning. This also relates back to the study being empirically driven,
but grounded in theory.
Triangulation is the technique of using multiple sources, where ‘”multiple sources” may imply multiple copies of one type of resource (such as interview respondents) or different sources of the same information’ (Lincoln
& Guba, 1985:305). Both kinds of multiple sources presented by Lincoln
and Guba have been used in this thesis, as presented earlier in this chapter,
leading to the use of triangulation.
Peer debriefing is defined as the ‘process of exposing oneself to a disinterested peer in a manner paralleling an analytic session and for the purpose
of exploring aspects of the inquiry that might otherwise remain only implicit
within the inquirer’s mind’ (Lincoln & Guba, 1985:308). Having presented
various parts of the empirical material within different academic forums, I
believe that aspects of the inquiry that were not clearly presented have become more explicit. The advantage of working with the material for an extended period of time also means that parts of the empirical data have been
tested through peer debriefing at more than one occasion; making it possible
to later highlight the same aspects in other parts of the empirical data.
Negative case analysis is discussed in terms of ‘a process of revising hypotheses with hindsight’ (Lincoln & Guba, 1985:309), but as the purpose of
this thesis is neither to propose nor to test any hypotheses, the technique has
not been used (see also Holmen, 2001; Hulthén, 2002).
Referential adequacy is a technique whereby some ‘raw’ data is conserved for later comparison with the analysis and (tentative) results (Lincoln
& Guba, 1985). Although all ‘raw’ data of this study still exists, this technique has not been used. The main reason for this is that I am ambivalent
towards the concept of ‘raw’ data – all data is collected with a specific purpose in mind, which means that once collected it has already been influenced
by the researcher’s interpretations. In a certain way, however, referential
adequacy can be said to have been used. Since this thesis is based on a large
number of interviews, not all interviews have been used to the same extent.
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The company interviews have all been transcribed and analysed, but when it
comes to the CERN interviews, not all of them were transcribed at the initial
stage. Instead they were listened through carefully, and notes were taken.
These interviews have been used at a later stage, however, and in some
cases, new aspects, that were not initially considered to be significant, have
been reintroduced and contribute to the description.
The member check technique, ‘whereby data, analytic categories, interpretations, and conclusions are tested with members of those stakeholding
groups from whom the data were originally collected, is the most crucial
technique for establishing credibility’ (Lincoln & Guba, 1985:314). In this
thesis, this technique has been used mainly for the company presentations,
i.e. for Ericsson (chapter 9) and ABB (chapter 10). In these cases, the main
contacts in each company read and commented on the company presentations. For the CERN part of the case, people who work or have worked at
CERN have read and commented on it.

Transferability
Transferability has to do with the extent to which the findings are applicable
in other cases besides ‘the contextual uniqueness and significance of the
aspect of the social world being studied’ (Bryman & Bell, 2003:289). As
researchers, however, we ‘can provide only the thick description necessary
to enable someone interested in making a transfer to reach a conclusion
about whether transfer can be contemplated as a possibility’ (Lincoln &
Guba, 1985:316). In the CERN case, the ambition has been to achieve transferability through presenting the reader with a rich and detailed case description; thereby trying to achieve what is also referred to as a thick description
(Geertz, 1973). It has already been stated that CERN is an extreme case, and
that there are very few, if any, similar organisations in the world. On the
other hand, if it is possible for CERN, which can also be described as a
unique set of resources, to be useful to industry; then other research organisations are also potentially useful to industry.

Dependability
Dependability corresponds to the concept of reliability, i.e. the extent to
which a similar study would come up with similar results. Based on a constructivist view, however, replications of studies are by definition impossible; the setting changes, people change, different people will influence the
study differently, and time changes the context. Lincoln and Guba (1985)
discuss several ways to make the study dependable; and their main solution
includes auditing by peers. This method has not been extensively used by
researchers, however, as it has been claimed to be too demanding and too
resource consuming (Bryman & Bell, 2003:289). Auditing has not been used
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when this study was carried out either, wherefore I will have to prove my
results dependable in other ways. According to Holmen (2001:347);
‘Dependability concerns the process of the inquiry and involves, for example, decisions made in relation to the inquiry,
possible methodological shifts, whether the inquirer has been
co-opted, and the extent to which practical matters have influenced the inquiry excessively.’
This method chapter has aimed to show the process through which the study
was shaped, including what decisions were made and what practical matters
were influential, in order for the reader to be able to evaluate the dependability of the study.

Confirmability
The audit process touched upon above also plays an important role in correlation to confirmability (Lincoln & Guba, 1985:318). As no peer auditing
took place in this case, how can confirmability be attained? According to
Bryman and Bell (2003:289), confirmability means ‘ensuring that, while
recognizing that complete objectivity is impossible in business research, the
researcher can be shown to have acted in good faith’. In other words, it
should be possible to deduce that the researcher has made her study without
letting personal interests or theoretical concepts influence the result of the
study. One way to do that is through raw data. In this case, all interviews
used in the case description were recorded, and the recordings are still available for checking, as are transcriptions of interviews.
We have now gone through Lincoln’s and Guba’s (1985) criteria for establishing trustworthiness; credibility, transferability, dependability and
confirmability. What is important to note, is that trustworthiness is a matter
of concern for the reader of the thesis (Lincoln & Guba, 1985:328). I therefore hope that this chapter, together with chapter one and two, has provided
the reader with the background necessary to read and evaluate the case.

Concluding Remarks
This study started out with an idea about what to investigate, and the theoretical underpinnings were also to some extent given (as presented in chapter
two). The group of researchers I am working with are all using the IMP approach, albeit with different foci. Some of the common denominators within
the IMP approach can be said to be the focus on interaction and interorganisational aspects, and that has marked my study from the very beginning. According to Silverman (2005:xv), there is no getting away from this
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interplay, because ‘doing qualitative research is always a theoretically driven
undertaking’. Nevertheless, apart from having a theoretical baseline, this
study started out as mostly inductive. More than anything, however, this
study has been empirically driven. Going back to the theory therefore primarily helped in reinforcing the way the world is perceived; through the
specific set of theoretical lenses that the IMP approach provides. But method
can in no way be disconnected from theory, since assumptions and concepts
to some extent decide the interpretations of the object of study (Alvesson &
Sköldberg, 1994:14). For this study, it means that the theoretical underpinnings have not steered the study, but rather coloured the looking-glass
through which the empirical world has been perceived and interpreted. As
the data were analysed, going between empirical evidence and theory became more and more important.
Given the theoretical frame of the thesis, and given how the study has
been conducted, what results could then be expected? Or what do I expect to
see in the material? As pointed out in the beginning, we see what we expect
to see, which of course indicates that the case will describe interaction on
different levels, and hopefully also interaction that results in technology and
knowledge development. But also the lack of interaction can be found – if
we are looking for something in particular, the absence of it will also stand
out. The aim of the case is to provide the reader with a rich and complex
image of various kinds of interaction that go on between a research facility
and its context – or science in business interaction.
This chapter has covered the methodological considerations related to the
study. It started out with the ontological and epistemological beliefs underpinning the thesis, and then moved on to describing the process of conducting the study. Going back to the quote opening up the chapter, this has been
a messy process, which has never been neat or rational. In a way it has been
logical, but then following its own logic rather than any logic of linearity.
We will now move on to the second part of the thesis, which consists of
chapter four to ten, and covers the case study.
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PART II

Part II of the thesis consists of the empirical account of the study.
It starts in chapter four with a description of CERN and particle
physics, including all the levels of interaction that take place both
at CERN, and between CERN and others. Chapter five covers the
development of CERN from more political and economic points of
view, including a similar account from the perspective of one of
the member states, Sweden. Chapter six to ten focus mainly on
different aspects of interaction between CERN and industry.
Technology transfer is studied in chapter six, and in chapter seven
the procurement rules, and especially the changes in these, are
studied. Finally, chapter eight to ten deal with the collaboration
between CERN and Swedish industry, where chapter nine and ten
are devoted to two examples of CERN-industry collaboration.
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Chapter 4: CERN and Particle Physics

‘Physics as a whole is always in a state of incomplete coordination between extraordinarily diverse pieces of its culture: work,
machines, evidence, and argument. That these messy pieces
come together as much as they do reveals the presence, not of a
constricted calculus of rationality, but of an expanded sense of
reason’ (Galison, 1997:xxii).
The aim of this chapter is partly to introduce (one of) the main actor(s) in the
study – CERN – and partly to give a very quick introduction to particle
physics. In the following text, we will start by introducing CERN from an
organisational perspective, and thereafter move on to other particle physics
laboratories. Moving back to CERN again, the big machines, i.e. the accelerators and detectors, will be presented, followed by their connection to people in the experiments. Finally, we will introduce the physicists, about whom
it has been said that;
‘True, how they do what they do sometimes entails a technical
explanation which, if you are not an expert, can produce an involuntary deep sleep. What physicists do, however, is actually
quite simple. They wonder what the university is really made
of, how it works, what we are doing with it, and where it is going, if it is going anyplace at all. In short, they do the same
things that we do on starry nights when we look up at the vastness of the universe and feel overwhelmed by it and a part of it
at the same time’ (Zukav, 1979:30).
It is the author’s firm belief that, while an understanding of the actual physics research carried out at CERN and other physics laboratories around the
world is unattainable for most laymen, a short description of how the research is carried out is not out of place. Let us therefore move on to the main
protagonist of the story; CERN.
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Presentation of CERN
‘On a first visit, CERN gives the impression of a huge industrial
complex. The buildings crowd untidily around the large machines devoted to the production of high-energy particles.
It is in the restaurants that a visiting scientist discovers the
true flavour of CERN, along with the Swiss cooking. At surrounding tables animated discussions about high-flown theories,
intricate experiments, or the best places for skiing, are going on
in half a dozen languages, with Broken English predominant.
Physicists from many lands, dressed informally for hard work,
forge friendships over their hurried meals.
With experience, one begins to take such things for granted
which may be a pity, because there is nothing quite like CERN
anywhere else on Earth…’
(Professor Egil Lillestøl, Norwegian physicist)58.
‘CERN is an intersection of many things. First and foremost, it
is a scientific organisation. But it is a highly multicultural organisation, not just because of the nationality of the people, but
also because of the background of the people who come here.
You have physicists, engineers, administrators, and, at the level
of the council, there are politicians. Or civil servants, who obey
politicians. And CERN is trying to function with all of that
taken into account, and has managed to make it a success’
(Oscar Barbalat, interview 2).
The first time at CERN seems to be a bewildering experience for most. The
sheer size of the place is confusing, and trying to find the right people to get
things done is a challenge. Language can also be a barrier: English and
French are the official languages, but not everyone is happy to speak English. Talking to Swedish technical students at CERN, the comments about
their first few days there differ;
‘This is the most amazing place I’ve ever been to – there are so
many intelligent people here, and they are so interested in what
they are doing, and they are doing things that I’m interested in!’

58
CERN’s website: http://public.web.cern.ch/public/en/People/UniqueExperience-en.html
(2012-11-29).
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‘Nothing works here, it took me ages to get a room, then the
computer didn’t work, and still they expect me to already have
produced loads…’
‘This is a huge playground for physicists, it has very little to do
with reality, but I like it.’
Thus, trying to get a coherent picture of CERN is a complicated, if not impossible, task. Nevertheless, the following text is an attempt to somewhat
clarify the picture.

What is CERN?
CERN59, the European Organization for Nuclear Research, is the world’s
leading laboratory for experimental particle physics. Its mission is to ‘create
new knowledge on subjects ranging from anti-hydrogen to neutrinos, to the
proton’s inner structure, to the generation of mass and dark matter’ (Lucio
Maiani, former Director-General of CERN). This does not mean a lot to
ordinary people, however. Put on a more basic level, this is where physicists
from all over the world come to ‘explore what matter is made of and what
forces hold it together’ (CERN website, 2004-04-19). CERN’s main purpose
is to provide all these physicists with tools for their research. In particle
physics, this means particle accelerators, which accelerate and crash particles
either together or into fixed targets; and detectors, which function as magnifying glasses/cameras studying the particles. A particle collision can be described as a car crash – and the detectors are there to take pictures of the
scene after the accident has occurred. Based on these pictures, the physicists
can then figure out what happened during the crash. There are two reasons
for physicists to smash particles into each other: 1) to find out what is inside
them, and 2) to use the energy freed in the collision to create new particles.
Figuring out what happened during the crash thus helps scientists understand
more about what materia is made of and what forces hold it together. The
CERN accelerators and detectors will be more thoroughly described later on,
but first some facts about the laboratory.

59

As mentioned in the prologue, the name CERN can be derived from the council, le Conseil
Européen pour la Recherche Nucléaire, which founded the laboratory. This council does not
exist anymore, so while the name remains, it can no longer be regarded as an acronym.

107

History and Organisation
CERN was founded in 1954, as one of Europe’s first joint ventures60. An
often stated view of how CERN was established mentions a number of important reasons for this event. The first reason for the physics cooperation
was that it was impossible for a single European country to reach the critical
volume of resources, in the form of money and researchers, which was necessary for a research project of CERN’s magnitude. Another reason was that
it was seen as an excellent way to control research within particle physics, or
nuclear physics as it was called - the bombings of Hiroshima and Nagasaki
were still in fresh memory. A third reason for the building of the laboratory
was that prominent researchers could be kept in Europe. Many researchers
had left a Europe devastated by war in favour of the well-equipped laboratories of the USA (Wallerius, 1997). However, Pestre and Krige (1992) contest
this popular image of inevitability on three grounds (Galison & Hevly,
1992:5). They claim that the fact that CERN was the first European joint
venture was crucial; if the space program had been the first international
cooperation project, CERN would not exist today. Second, there were few
strong state organisations for research at the time, which made individual
researchers more autonomous in their pursuits of organising research. Third,
CERN was not founded on a long tradition of interaction between science
and military concerns, which means that individual researchers, as well as
individual member states, could have changed the outcome by their actions
(Galison & Hevly, 1992; Pestre & Krige, 1992). Regardless of how CERN
was established, however, the arguments mentioned above are commonly
used when this process is described.
From the beginning, 12 countries signed the CERN convention, and all
except Yugoslavia, which withdrew in 1961, are still members. Sweden was
one of the founding countries. At present, CERN has 20 member states61, but
the laboratory is open for all countries with enough competence to participate in the experiments. Being a member state, however, entails special duties and privileges. Each member state makes a contribution to the capital
and operating costs of the CERN programmes, and is also represented in the
Council, which is responsible for all important decisions about the organisa60

A more thorough description of the early days of CERN will be given in chapter five.
The member states are Austria, Belgium, Bulgaria, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Italy, the Netherlands, Norway, Poland, Portugal, the
Slovak Republic, Spain, Sweden, Switzerland, United Kingdom. In addition to the member
states, there is a Candidate for Accession, Romania, since December 2008. Being a candidate for accession means that the country in question is preparing to become full member.
There are also two associate members in the pre-stage to membership, Israel (since October
2011) and Serbia (from December 2011), and this status is one step further away from actual
membership (CERN website 2012-03-07). On October 5, 2012, an agreement was signed
which will make the Republic of Cyprus an associate member state in the pre-stage to membership, but the agreement will have to be ratified by the Parliament of Cyprus before it
comes into force (CERN website, 2012-10-24).
61
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tion and its activities. The financial contribution is made in proportion to
each country’s net national income.
In 2005, after nearly a decade of spending on the latest accelerator (the
LHC), CERN’s budget amounted to about 1.37 billion Swiss francs (CHF),
and Sweden contributed approximately 2.95 % of this sum (CERN Annual
Report 2005). Two years later, with the LHC nearing its completion, the
budget was down to below one billion Swiss francs (CERN Annual Report
2007) and in 2011 the actual spending amounted to 996.4 million Swiss
francs62 (CERN Annual report 2011). Sweden, with its contribution of
around 2.75 % (budgeted for 2012) of the budget is obviously not one of the
largest contributors. The most significant contributors are Germany (20.25
%), France (15.52 %), the UK (13.58 %), and Italy (11.15 %) (figures from
the budget for 2012, CERN website63).
From the beginning, CERN was a European organisation, and it was
stated that only European countries could become members. In 2008, however, the council approved the creation of a study group to examine a geographical and scientific extension of CERN (CERN website, press release)64;
and in 2010 the council decided to approve ‘a legal framework in which all
states shall be eligible for membership of CERN, irrespective of their geographical location’ (CERN Annual Report 2010). In reality, a lot of nonEuropean countries have both been taking part in the research and contributed financially for a long time, but as non-member states. Some of the nonmember states65 have been awarded a special status as observers66. The observer status gave special privileges to some non-member states, in that it
allowed these non-member states to attend Council meetings and to receive
Council documents. They were not allowed to take part in the decisionmaking procedures of CERN, however. With the decision of the geographical extension of CERN, many of the old state statuses will be phased out
(such as the observer status) and the associate membership will be introduced (CERN Council News, 2010).
62
Approximately 7.1 billion Swedish Kronor (SEK), based on the exchange rate in November
2012.
63
http://press.web.cern.ch/facts-and-figures/factsheet-2012.
64
http://press.web.cern.ch/press-releases/2008/12/cern-council-rings-changes.
65
CERN differentiates between two kinds of non-member states with activities at CERN;
non-member states with co-operation agreements (which includes Algeria, Argentina,
Armenia, Australia, Azerbaijan, Belarus, Bolivia, Brazil, Canada, Chile, China, Colombia,
Croatia, Cyprus, Ecuador, Egypt, Estonia, Georgia, Iceland, Iran, Jordan, Korea, Lithuania,
Malta, Mexico, Montenegro, Morocco, New Zeeland, Pakistan, Peru, Saudi Arabia, Serbia,
Slovenia, South Africa, The Former Yugoslav Republic Of Macedonia (TFYROM), Ukraine,
United Arab Emirates, and Vietnam), and other non-member states with Scientific Contacts
at CERN (China (Taipei), Cuba, Ghana, Ireland, Latvia, Lebanon, Madagascar, Malaysia,
Mozambique, Palestinian Authority, Philippines, Qatar, Rwanda, Singapore, Sri Lanka, Thailand, Tunisia, Uzbekistan, Venezuela). (CERN website 2012-03-07)
66
At present the Observer States are India, Japan, Russia, Turkey, and USA; while the organisations with observer status are the European Commission and UNESCO.
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Nevertheless, a substantial number of the around 10,000 physicists that
come to CERN every year come from non-member states (CERN website,
2012-12-08). The physicists and their funding agencies from both member
and non-member states are responsible for the financing, construction and
operation of the experiments on which they collaborate.
CERN is designed and organised for the very specific needs of its scientific community (CERN website, 2009-05-06). The highest authority is
called the Council, and it has the ultimate responsibility for all decisions;
scientific, technical and administrative. The council consists of two delegates
from each member state, one representing the government and one representing the scientific community in the country in question. Each country has a
single vote, and most decisions only require simple majority, although unanimity is strived for. The Scientific Policy Committee and the Finance Committee are helping the council in its work. The scientific policy committee is
put in place to ensure the scientific value of proposed experiments etc. It
consists of scientists elected by their colleagues, and their nationality is ignored, which means that scientists from non-member states can also be
elected for this committee. The finance committee, on the other hand, is
‘composed of representatives from national administrations and deals with
all issues relating to financial contributions by the Member States and to the
Organization’s budget and expenditure’ (CERN website, 2012-11-01). The
Director General is the equivalent of a CEO. Appointed by the council, usually for five years, he manages CERN and is authorised to act in its name.
The Director General is assisted by a directorate and reports directly to
council. In January 2004, the old structure with divisions was replaced by a
structure with seven departments. This also entailed that the number of officers in the Directorate was reduced.
With the appointment of a new Director-General in 2009, the number of
departments was increased to eight, and the departments were divided into
three sectors; Administration & General Infrastructure, Research & Scientific Computing, and Accelerators & Technology. An overview of the organisation of CERN can be seen in figure 4.1 below.
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Figure 4.1 An Overview of the Organisation of CERN67

67

Simplified and adapted from the CERN Annual Report 2011.
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CERN in its Context
It goes without saying that CERN is not the only big particle physics laboratory in the world; there is a number of, albeit smaller, national laboratories in
Europe. Some of the more famous national laboratories are DESY in Hamburg, Saclay outside Paris, and the INFL (Istituto Nazionale di Fisica Nucleare) and the CCLRC (Council for the Central Laboratory of the Research
Councils) run several laboratories in Italy and Great Britain respectively. For
nearly all particle physicists in Europe, however, CERN is pivotal for the
research.
Outside of Europe, the US, Russia and Japan also have large particle
physics laboratories. Both the Russian (JINR) and the Japanese (KEK) facilities were founded in the mid-1950s, at about the same time as CERN. It is
the US, however, that has been the dominant nation within physics research
during most of the twentieth century (which was also used as an argument in
favour of establishing CERN). There are a number of highly reputable laboratories in the US, including Stanford (with SLAC, the Stanford Linear Accelerator as the main facility), Brookhaven National Laboratory, Fermi National Accelerator Laboratory (FNAL) – more commonly known as Fermilab, among others. Until the LHC came online, the Tevatron at Fermilab was
the world’s highest-energy particle accelerator, and there were plans for an
even more powerful accelerator:
‘Near Waxahachie in Texas, there is a hole in the ground. Not
just any old hole. This one is almost 23km long and curves in
what would be, if it were extended, a circular loop. It is the site
of what was intended to be the world’s biggest and best particle
accelerator, a machine capable of unlocking some of the fundamental secrets of nature itself’ (the Economist, 2006).
In the early 1980s, the Americans were becoming concerned about their loss
of dominance within the field of particle physics, and with CERN well on
the way of building the most powerful accelerator so far (the LEP) as well as
planning for an even more powerful accelerator (the LHC), it was felt that
something had to be done. In 1983, it was decided that the Superconducting
Super Collider (SSC) was going to be built in the US. Before this project
was initiated, however, already in the mid-1950s, physicists had started to
talk about ‘the Very Big Accelerator’, the VBA (Kolb & Hoddeson, 1993),
but apart from the CERN project, no international projects had been agreed
on. Against the backdrop of these ideas, and in the midst of the Cold War,
American physicists proposed the SSC, which ‘was to have brought two
beams of accelerated protons to collide at 20 trillion electron volts (TeV) to
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produce the highest energy ever created in in a terrestrial laboratory’68 (Kolb
& Hoddeson, 2000:271). Galison (1992) commented on the project with the
following words;
‘With the introduction of the SSC, teams will include some 500
Ph.D.’s on a single experiment. Since there are somewhat more
than 2000 high-energy physicists in the United States, and at
least two experimental teams planned for the SSC, it does not
take much mathematics to see that a sizable fraction of highenergy physicists will be working in one experimental site. Big
science is relative not just to what scientists knew before, it is
big relative to all science’ (Galison, 1992:1-2).
The SSC project was cancelled in 1993, however, after nearly 2,000 million
US dollars being spent on construction work; leaving CERN with the most
powerful accelerator-to-be. It is commonly believed that any new accelerator, post LHC, will by necessity be a global affair – no one country can afford it (Johnsson, interview).
Any big particle physics facility is, because of its nature and characteristics, a more or less international affair. According to Abragam et al.
(1987b:33), CERN has, ‘in spite of its European character’, developed into
‘a global laboratory because of the uniqueness of the accelerators’. And the
physicists know each other. Mentioning KEK, SLAC, Fermilab and CERN
in the same sentence, Traweek (1992:105) argues that ‘working together
closely at only a few sites in the world generates a very intimate community
out of a collection of scientists from many nations’. When it comes to
CERN, more than half the world’s particle physicists, or some 10,000 people, representing 608 universities and 113 nationalities, come to CERN
every year (CERN website, 2012-11-01). These people are (mostly) funded
by their home institutes. CERN itself employs very few experimental physicists. Most of its employees are providing the infrastructure for the experiments, meaning that they are mainly engineering, technical and administrative staff. Until the mid-80s, the number of CERN staff increased from year
to year, but since then the number of employees has been cut quite substantially – from about 3,500 employees to less than 2500 today69 (CERN Annual
reports). This has also had some implications for how CERN functions in
relation to its suppliers, a subject that will be addressed later on in this thesis.
68

A TeV is a teraelectronvolt (i.e. 1,000,000,000,000 eV). An electronvolt is the amount of
energy gained or lost when it is accelerated by the electrical potential of one volt. The eV, or
rather its multiples (keV, MeV, GeV, TeV) are used in particle physics interchangeably as
units of energy and mass. Modern high-energy particle accelerators achieve energies in the
TeV range.
69
On the last of December 2011 the number of staff members was 2424 people (CERN Annual Report 2011).
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We will now move on to a description of the big machines at CERN, the
accelerators and the detectors.

CERN’s Big Machines
In order to study tiny particles, some special tools are needed. One sort of
tool is the accelerator, which speeds up the particles to nearly the speed of
light, giving them very high energies, before smashing them into other particles or fixed targets. The main accelerators at CERN have for a long time
been circular accelerators smashing particles together, but there are also
linear accelerators (which smash particles into fixed targets). The points
where the ‘smashings’ occur are decided beforehand, and around these
points something called experiments are built. An experiment typically consists of several different particle detectors that can detect different kinds of
particles and energy.

Accelerators
When the final decision for the location of CERN was made, it was considered important that the laboratory could begin to function as soon as possible. Therefore, the laboratory and a small accelerator were first built. In
1959, a large (28GeV) accelerator was completed. This accelerator ‘compared favourably with anything of its kind in the world. Only the 33 GeV
accelerator in Brookhaven, USA, is in the same class’ (Hadenius, 1972:9).
This accelerator was called the PS (proton-synchrotron). Already in 1963 the
next big accelerator project was presented, a Super Proton Synchrotron
(SPS), which would achieve energies up to 300 GeV. An accelerator of this
magnitude was unprecedented worldwide. This accelerator project went
under the name of CERN II, or super CERN, at the time. It would take until
1976, however, before the SPS was up and running. During this long period,
the project was heavily debated, and the construction, as well as the possible
energies achieved, subject to a number of revisions. Finally, however, ‘on 17
June 1976 the superproton synchrotron accelerated protons to 400 GeV for
the first time’ (Hermann et al., 1990:91). As soon as one accelerator is completed, however, the physicists are already planning for the next one. A new
accelerator project was presented to the Council in 1980, and, in 1981, a
stripped-down version of that project was approved. The construction of the
Large Electron-positron collider, the LEP was initiated, and in 1989 LEP
started producing results. Eleven years later, LEP was shut down, but by
then the next big project, the Large Hadron Collider (LHC), was since long
approved. Even before LEP was completed, discussions had begun about
the LHC. It took over ten years however, from 1984 to 1994, to get the LHC
planned and approved.
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Table 4.1 Accelerators at CERN
Accelerator

Discussions
begin

Approval

Constructions begin

First
results
(closed

Experiments/
detectors70

down)

Synchrocyclotron
(SC)

At the same
time as for
CERN

Proton
Synchrotron
(PS)

At the same
time as for
CERN

Intersecting
Storage
Rings (ISR)
Super Proton
Synchrotron
(SPS)

1960

Large
ElectronPositron
collider
(LEP)
Large
Hadron
Collider
(LHC)

With the
formation of
CERN
With the
formation of
CERN
1965

1954

1958
(1990)

1954/55

1959

1967

1971
(1983/84)

1963
(although
discussions
on a similar
accelerator
started
earlier)
1976
(studies
begin)

1971

1973

1976

1981

1983

1989

(2000)

1984

1994

1998 2000

ALEPH,
DELPHI,
OPAL,
L3

2010

ALICE,
ATLAS,
CMS,
LHCb,
(TOTEM,
LHCf )71
Sources: Infinitely CERN; CERN website (Highlights of the CERN History); CERN
Annual Reports; Hermann et al., 1987, 1990; Krige, 1996.

70
Experiments/detectors have of course existed for all the accelerators, but here only the ones
of LEP and LHC are mentioned, since they are the only ones that appear elsewhere in the
thesis.
71
ALICE, ATLAS, CMS and LHCb are the four major detectors/experiments installed at the
collision points of the LHC, whereas TOTEM and LHCf are smaller experiments positioned
along beam lines.
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While discussions were held concerning the LHC, and later on while the
LHC was planned, the experimental particle physics research at CERN was
focused on the activities around the LEP-accelerator (Large Electron Positron
storage ring), which was closed down permanently in November 2000, for
the benefit of the LHC. The LHC has been built in the same tunnel where
LEP was formerly run, which of course meant substantial savings compared
to a green-field construction of the same magnitude. New shafts have been
dug for the LHC experiments, however. The LHC was completed in 2008,
and it is of unprecedented size and magnitude. The first test runs were initiated in mid-September 2008, but due to a mechanical failure liquid helium
leaked out and caused damage that would take until autumn 2009 to repair
(Brumfiel, 2008; Wallerius, 2009a). On the 23rd of November, 2009, at
14:22, the first particles were collided in the LHC (Wallerius, 2009d), but at
relatively low energies since no new energy was added within the LHC ring.
After the Christmas break between December 16 and February 28, proton
beams were again introduced in circulation and reached 3,5 TeV on March
19, 2010. On March 30, 2010, the first proton-proton collision at 7 TeV took
place (Dahlin, 2010).
When CERN builds new accelerators, (some of) the old ones are not
thrown out. Instead, they are used as input into the new (and bigger accelerator). In practice this means that the first accelerator, the PS, starts accelerating particles that are then injected into the SPS, and finally into the
LEP/LHC (see figure 4.2). At this time, the particles have reached nearly the
speed of light. Experimental and theoretical physics research all over the
world has during the last three decades lead to a new theory of microcosmic
phenomena, the Standard Model. This theory describes how the strong force,
the electro-magnetic force and the weak force function (CERN website,
2012-12-07)72. According to this model, there should be a number of particles that have yet to be discovered. There is also a fourth force anticipated,
and this is where the elusive Higgs boson73 comes in. In order to try to experimentally prove the existence of these particles, the council decided in
1994 to build a new accelerator, i.e. the LHC (as will be explained later, it
took some convincing for the member states to agree to fund this new venture).
In the last few months of the LEP accelerator at CERN, however, physicists saw traces of particles that might fit the right pattern, but the evidence
is still inconclusive. There were animated discussions at the time of the LEP
shut-down, because some physicists believed that LEP would be powerful
enough to find the Higgs. In addition, some believed that keeping LEP run72

http://public.web.cern.ch/public/en/Science/StandardModel-en.html.
Postulated by British physicist Peter Higgs in the 1960s, a solution was suggested where
that the whole of space is permeated by a field or lattice. If a particle moves through and
interacts with this lattice it will appear to acquire mass.
73
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ning was the only way to discover the Higgs boson in Europe, because by
the time the LHC was running, the Tevatron at Fermilab would already have
discovered the particle. This did not happen, however, and on July 4, 2012, it
was declared through a press statement from CERN that it is likely that the
Higgs boson has indeed been found (CERN website, press release74).
As already mentioned, the LHC was built in the same tunnel where the
LEP used to be. Previous accelerators that have been built have all been built
in new tunnels, but already when the LEP was built, it was planned so that
an even more powerful accelerator could be housed in the same tunnel. In
figure 4.2 below, the whole accelerator complex, including the PS and the
SPS accelerators, can be seen.

Figure 4.2 The Accelerator System at CERN
Source: CERN Document Server (http://press.web.cern.ch/press/), © CERN.

The LHC ring is situated some 60-100 metres under the surface, straddling
the border between France and Switzerland. The tunnel is 27 kilometres
long. In figure 4.3 a drawing of the LHC accelerator, with its experiments
marked out, can be seen.

74
http://press.web.cern.ch/press-releases/2012/07/cern-experiments-observe-particleconsistent-long-sought-higgs-boson (retrieved 2012-11-01).

117

Figure 4.3 LHC and its Experiments
Source: CERN Document Server (http://press.web.cern.ch/press/), © CERN.

When a beam of particles has been produced in an accelerator, it is then
smashed into a fixed target or a similar beam coming from the opposite direction. In both cases, a lot of new particles are produced. In order to count,
trace and characterise these new particles, detectors are used. Several detectors make up an experiment (thus, for instance ATLAS consists of a number
of different detectors).

Experiments/Detectors
‘An HEP experiment, in native terminology, is not just the human element of large numbers of cooperating physicists. For
this, the native term is “collaboration” […]. An “experiment”,
however, also includes the detector: it is the detector in conjunction with the collaboration’ (Knorr-Cetina 1995:125).
As already mentioned, experiments include particle detectors. Each detector,
in turn, consists of many different pieces of equipment. The different pieces
of equipment are specialised on different particle properties, such as charge,
mass and energy. For the LHC, four major experiments have been installed
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(see figure 4.3) plus two smaller ones (see table 4.1). The biggest ones, ATLAS and CMS, are 25 metres in diameter, compared to the 10 metres in diameter of the biggest experiments in the LEP. In addition to the big experiments of LHC, a number of smaller projects/experiments run at CERN all
the time. Figure 4.4 shows a drawing of the ATLAS experiment, one of the
LHC experiments.

Figure 4.4 The ATLAS Experiment
Source: CERN Document Server (http://press.web.cern.ch/press/), © CERN.

If the detectors constitute ‘fixed points’ or an infrastructure to do experimental physics research, the scientists then join together in experiment coalitions; collaborations.
‘HEP collaborations are organized efforts, but they are unlike
bureaucratic or other organizations in that they are not only spatially localized but also temporarily restricted: they are formed
in order to conduct specific research tasks; after these are completed, they disband and evolve into new collaborations. Collaborations spring up and thrive within the big laboratories such
as CERN or Fermilab, but they are also at least semiautonomous units. They are formed from independent physics
institutes located worldwide which join their resources (money,
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manpower, skills and so on) with those of CERN to conduct an
experiment’ (Knorr-Cetina 1995:123-124).
Each experiment at CERN is an organisation in its own right, with its own
board and its own organisational structure. CERN is a part of the experiment
cooperation, so for instance in ATLAS’s case, during the construction phase,
CERN contributed about 14% of the total budget. In comparison, 2% of the
budget came from Sweden and 17% from the US (Åkesson, interview 1).
Furthermore, in 1999 the ATLAS experiment involved nearly 2000 researchers from 144 universities and research institutes in 33 countries (ibid.);
numbers that had increased to more than 2900 scientists from 172 institutes
in 37 countries in December 2009 (CERN website, 2011-08-31).
From a technical point of view, the ATLAS experiment is highly complex, with several layers of detectors looking for different things. The areas
of expertise needed include microelectronics, optical data transmission, supra-conducting materials (magnets), carbon fibre structures, software development, and also more traditional engineering aspects. So it can easily be
said that the experiment includes a large number of different areas of technology, and each of these areas contains organisational aspects as well as
financial aspects (Åkesson, interview 1). According to Åkesson, spokesperson for the ATLAS experiment at the time of the interview, experimental
physics is an area where there is a large scientific incentive to do research. In
order to achieve the scientific goals, however, a number of technical issues
have to be solved. This means that all the initial scientific enthusiasm is focused on the technical goal. So the intensity in solving the technical problems is the same as in doing the physics research. According to Åkesson
(interview 1), if we look at society, there are not that many areas that contain
this aspect: when Kennedy stated that the US should put a man on the moon
within a certain time frame something similar was achieved, but there are
few aspects in society that are driving technological development in the
same way (ibid.). It is important to note, however, that it is impossible to
decide a priori what innovations will come out of this cooperation, but the
potential is probably much greater than if it had been decided beforehand
what areas to focus on (Åkesson, interview 1).
Having described the detectors, and also the experiments of which the detectors are part, we will now move on to another ‘part’ of the experiments –
the physicists.
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Physics – More than Machines
‘What wins prizes for the physicist […] is the equipment. While
the physicists remain clearly distinguished from these machines,
through terms such as collaboration they are also continually
matched with them. A physicist’s identity, expertise, reputation
and social status all pay attention to his or her conjunction with the
equipment’ (Knorr-Cetina 1995:125).

As the quote above clearly states, the machines are an important part of particle physics, but obviously not the only part. After having presented the big
machines, the accelerators and detectors, we will now introduce some of the
people behind the physics research. Since one of the limitations of this thesis
is to focus on one of CERN’s member states, this presentation will primarily
be limited to physicists in Sweden, wherefore a short introduction of physics
in Sweden will be made.
Experimental physics was a subject that was favoured early on in Sweden, and it therefore developed rapidly within the universities in the late
nineteenth century. The fact that Sweden invested in experimental physics
did not go unnoticed outside the country. In a letter to his Swedish colleague
in 1930 Wolfgang Pauli, a professor of theoretical physics in Zürich, stated
the necessity to build a theoretical physics programme on a par with the distinguished experimental physics in Sweden (Grandin, 1999:1). A few decades later, experimental physics still seems to have been held in the same
regard, because ‘in the early 1950s, Swedish nuclear physics had reached a
certain degree of eminence; in Europe Sweden’s accelerator program was
second only to Britain’s’ (Widmalm, 1993:112). It was also acknowledged
early in CERN’s existence, that experimentalists preferably could be recruited from Sweden or Britain, where scientists had experience from big
accelerators (Hermann et al., 1987). But what is the state of Swedish particle
physics today?

Swedish Particle Physics Today
‘Physicists have to sit alone all nights in some draughty shed in the
far north of Sweden and read instruments. At least mediocre physicists [...] that lack the ease of thought that distinguishes the real
talents, and that takes them to CERN in Switzerland’ 75 (Axelsson,
1997:50).

75

Translation from Swedish.
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The view of high-energy physics as the only ‘real’ physics seems to be rather
widespread among high-energy physicists, and the quote above from a
Swedish novel reflects this view. On the other hand, some people may argue
that supporting CERN for the benefit of 73 people in Sweden76 is a waste of
taxpayers’ money. However, the only way for Swedish physicists to carry
out the kind of research done at CERN is to be present – at CERN. All universities in Sweden have some form of physics education, but only five of
them have any extensive research contacts with CERN. These universities
are the Royal Institute of Technology in Stockholm, Lund University,
Stockholm University, Uppsala University, and Chalmers University of
Technology in Gothenburg. The first four are taking part in the ATLAS experiment as well. In addition, there are some people from other universities
in Sweden that go to CERN more or less regularly. Some Swedish researchers say, however, that they would welcome more cooperation between different research groups in Sweden, especially groups and people that have
some connection to CERN (interviews).
An example of a department with strong connections to CERN is the particle physics research division within the physics department at the Royal
Institute of Technology (KTH). In the early 2000s, the division consisted of
sixteen researchers on different levels, and all of these people had some type
of connection to CERN. The contacts varied, both over time and from person
to person. According to professor Carlson (interview), there were three main
types of contacts between CERN and the university division.
The first and most central type of contact was within experimental particle physics, where researchers participate in projects at CERN. At the time
of the interviews, there were two projects running: one connected to the
LHC and the ATLAS project, and the other one connected to a project ran on
one of the smaller accelerators at CERN. For the people working on the ATLAS project, a lot of travelling to CERN was necessary.
In addition to these projects, CERN was used in other ways. In projects
more closely related to astrophysics, the instrumental side of CERN is important. Equipment can be built at CERN, using their unique workshop abilities to build instruments. These instruments can also be tested at CERN, on
test beams. A third type of activities concerns education. This mainly involves students’ master theses in non-particle physics subjects, for instance
in mechanical engineering and computing. Apart from the particle physics
division, other researchers at KTH also have contacts with CERN, but not of
the same magnitude. Thus, for the researchers in Sweden doing particle
physics research, access to CERN is of vital importance.

76
The number of Swedish users, i.e. physicists at different levels, at CERN in November
2010 (CERN website 2011-08-29).
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Physicists at CERN77
Many of the physicists that were approached in the study came in contact
with CERN already during their undergraduate studies. For a number of
years, there has been a summer student programme at CERN for Swedish
students, and many of the younger physicists first came in contact with
CERN this way. For the older researchers, the initial contact was often established during the PhD period. The first impressions of CERN were often
described very positively. One of the most recurring comments concerned
the international ambiance, and the possibility to meet a number of inspiring
people completely enthralled by their work, and with the ability to pass on
some of this fervour. In addition to the daily work at CERN there are always
things going on, such as lectures and workshops.
CERN is a research facility, not an academic institution, which means that
you cannot get your PhD from CERN. Instead, you have to be affiliated with
a university in one of the member countries. This continues after a researcher
has attained his/her PhD; not many physicists are actually employed by
CERN. Instead, you belong to a home institute, and carry out part of your
research at CERN. Typically, a shorter or longer period is spent at CERN
doing experiments, and then the data is analysed at home. For some people
the stay at CERN can be extended over longer periods of time. For the more
senior researchers/professors contacted, CERN had been the basis for most
research done; some of them had several hundred publications stemming
from their research there. One Swedish professor used the following words:
‘The way I see it, if you want to do particle physics research, there
is nowhere to go but to CERN – at least not in Europe. The only
problem with CERN is that it is expensive to live there, unless you
are employed by CERN. It can also be a problem to bring your
family, both financially and socially. Your spouse may not be able
to find work, and taking your children out of school is not always
easy.’78

We have now come back to where we started out in this chapter – with some
individuals’ own comments about CERN. Though these accounts obviously
only show a fraction of very individual experiences, they can be somewhat
helpful in giving some of the flavour of CERN, and also show some of the
77
This part of the chapter is partly based on a questionnaire that was sent out to all Swedish
physicists that spent time at CERN in the year 2000. The questionnaire was developed for
another study that resulted in a PhD thesis (Bressan, B., 2004, A Study of the Research and
Development Benefits to Society Resulting from an International Research Centre – CERN,
Dept. of Physical Sciences, University of Helsinki). The Swedish survey was not pivotal for
this thesis, however, and was thus never followed up, but the material collected has been used
in descriptive ways.
78
Interview with a Swedish physics professor, author’s translation.
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interaction that goes on. Before we move on to the next chapter, this chapter
will be concluded by a summary discussion.

Concluding Remarks – Interaction on Many Levels
This chapter has introduced the focal unit of study, CERN, and has attempted to briefly explain what goes on there. Already from this short overview it becomes apparent that, for CERN to function, interaction at many
different levels, and between very different kind of entities, is necessary. It is
interesting to note, that at the very fundamental level of CERN’s existence, it
is dedicated to studying interaction. The research carried out is focused on
the interaction between the tiniest building blocks of the universe, i.e. the
different particles. In order to carry out the research, however, many other
kinds of interaction is needed; interaction between the accelerator and the
particles, interaction between the outcome of the particle ‘crash’ and the
detectors, interaction between the detectors and the computers storing and
analysing data, and so on, even ‘before’79 we get to the people interacting
with the results.
On a different level, we have researchers interacting with machines, as
well as with the data produced, and we have different groups of people interacting with each other. Furthermore, we have interaction on an international
level, between different research groups from various universities in a large
number of countries, and we also have other particle physics laboratories in
other parts of the world. Thus, if we are searching for interaction, we do not
have to go far before we drown in evidence of different kinds of interaction.
It is therefore necessary to limit this study substantially. The focus in this
thesis is, as declared before, the interaction between CERN and industry. In
order to gain an understanding of this interaction, however, it is important to
understand some of the intricacies of all the other interaction that goes on at
CERN, and that takes place between CERN and other entities, something
that this chapter has attempted to provide.
After having read about CERN and its machines, and gotten a glimpse of
some of the people behind the machines, we will now move on to a description of CERN’s development over time. This description will not be of the
laboratory’s scientific achievements, however, but instead of the political
and economic concerns that have gone hand-in-hand with the development.
The reason for this focus is that these concerns have had, and still have, a
substantial impact on the interaction between CERN and industry.

79
Of course we need people in order to produce the results in the first place, but let us leave
that out for now.
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Chapter 5: Justifying CERN

This chapter presents the emergence and development of CERN, with a special focus on different arguments that have been used in order to justify
spending money on the organisation. Another way to describe it would be
that the focus is on interaction between scientists and politicians, or between
scientific, political and economic arguments. The story is structured chronologically, and has been divided into five different periods, where different
characteristics are more or less in focus. At the end of the description of each
period, there is also a short description of the events that took place in Sweden, events that are related to Sweden’s participation in CERN, during the
same period.

The Creation and Construction of CERN
- Approximately 1949 to 1956

Launching CERN
Even though it is quite easy to find the exact date for when CERN officially
came into being, the process leading up to it took several years. At the end of
1949, there were no less than two different proposals for European collaboration within nuclear physics. In addition, international organisations, one of
which was UNESCO80, played pivotal parts in the discussions leading up to
the creation of the convention. Deciding what countries could join seems to
have been somewhat of a balancing act – on the one hand, the UK was allied
with the USA, on the other hand, Switzerland did not want to risk its neutrality, and demanded that all European countries would (eventually) be able to
join. In May 1952, five countries had signed the initial agreement, the
‘Council of Representatives of European States for Planning an International
Laboratory and Organizing Other Forms of Co-operation in Nuclear Research’, and a first session was held (Pestre, 1987).
The Convention that gave its name to the organisation was signed on July
1, 1953, and ratified by nine countries, among them France and Germany, on
September 29th 1954, which meant that CERN officially came into being
80

United Nations’ Educational, Scientific and Cultural Organization.
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(Hermann et al., 1987:64). Some of the important decisions to be made during the interim period between the two dates mentioned above were choosing a site, agreeing on the clauses of the convention, and financing of both
the interim and the permanent organisations.
In the discussion about where to locate CERN, there were four different
contenders; Meyrin in Switzerland (outside Geneva), Copenhagen in Denmark, Arnhem in the Netherlands, and Longjumeau in France (just outside
Paris). According to Krige (1987:239), the ‘unanimous decision’ in favour of
Geneva was ‘primarily the outcome of hard bargaining’. Even after the scientists and politicians had agreed, however, the choice of location does not
seem to have been made without protests. People in the Geneva area, afraid
of compromising Swiss neutrality, held a referendum on the issue. The referendum results favoured a location of CERN to the Meyrin site outside Geneva (Krige, 1987:242).
One of the main subjects of discussion seems to have been how to finance
the organisation, and how much each country was to contribute. Already the
interim organisation experienced delays and unforeseen increases in costs,
and many of the member-states-to-be were not entirely happy with the situation. In the end the problems were managed, and CERN was founded. In the
introduction of CERN’s first annual report (1955), the Director-General Professor Bakker expresses himself in the following way:
‘In 1951, a number of European scientists and statesmen came to
the conclusion that only by combining the efforts and resources of
their respective countries would it be possible to establish a laboratory, for research relating to high energy particles, that would rank
among the foremost in the world and participate, on behalf of the
Europe of tomorrow, in the most advanced work in this field.
When, on 29th September 1954, the Convention for the Establishment of a European Organization for Nuclear Research came
into operation, the event, though modestly heralded, opened up farreaching possibilities.
For the first time, twelve European states had by agreement become members of a nuclear research organization, of a purely fundamental and scientific character, whose aim was to extend the
frontiers of knowledge.
Supported by the confidence of the twelve Member States,
guided by the advice of members of our Scientific Policy Committee, and aided by the goodwill of Switzerland, whose hospitality
we enjoy, we have now passed the early stage of tentative effort
and overcome our first difficulties, and we believe that we are progressing along the right road’ (First Annual Report of the European Organization for Nuclear Research, 1955:x).
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The quote from the first annual report of CERN gives a short summary of
the foundation of the organisation, including the strong focus on the scientific endeavour and mission to create one of the leading laboratories in the
world.
In the same annual report, the purpose of CERN, as defined in Article II
of the convention, can be found;
‘The Organization shall provide for collaboration among European States in nuclear research of a pure scientific and fundamental character, and in research essentially related thereto. The
Organization shall have no concern with work for military requirements and the results of its experimental and theoretical
work shall be published or otherwise made generally available’
(First Annual Report of the European Organization for Nuclear
Research, 1955:3).
The second sentence of this article has had consequences for CERN that still
exist today, especially with regard to patents and other questions of technology transfer (a subject that will be discussed in more detail in chapter six).
Before moving on to the next period, a presentation of Swedish particle
physics during this period, and the discussions concerning a possible participation in CERN, will be made.

Sweden Joins CERN
During the inauguration of an accelerator in Amsterdam in 1949, scientists
from a number of European countries, among them Sweden, discussed the
potential for an international collaboration in nuclear research (Pestre, 1987).
It took a while for the ideas to spread, but
‘in the autumn of 1951 the discussions were intense concerning
a possible Swedish participation in European collaboration in
nuclear research. However, the discussions in Sweden were
held within a strictly limited circle of Atomic Committee members. There was no debate whatsoever in, e.g., the daily press’
(Nyberg & Zetterberg, 1977:13) 81.
One of the reasons for the lack of debate, however, was the fact that CERN
was suggested to be financed by special grants and thus would not affect the
81

The Atomic Committee ‘was an advisory committee of experts with the mission to work
out plans and prioritize between alternatives how to develop the nuclear energy in Sweden.
The committee was appointed by the government and its members represented military, industrial, political and academic interests’ (Fjaestad & Jonter, 2008:5).
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existing research budgets in Sweden. Swedish researchers other than particle
physicists therefore did not stand the risk of losing research money.
Already at the end of 1952 the Atomic Committee recommended the
Swedish government to decide in favour of participating in the more permanent international collaboration. The Committee was of the opinion that
there were two main reasons to participate. They argued that Sweden was in
the frontline of countries with atomic energy research, and because of this
the country had a commitment to help other countries in this area. The other
argument was that being so advanced in this area, Sweden also had great
opportunities to make the most of an international collaboration (Nyberg &
Zetterberg, 1977:19).
It was not only the Atomic Committee and the nuclear scientists that were
positive about the future collaboration. The Prime Minister, Tage Erlander,
‘became fascinated by the vistas in physics which CERN would
open. He was also eager that Sweden, which had preferred her
principle of neutrality and did not join NATO, should now
show its commitment to an important cultural cooperation in
Europe. In the autumn of 1952 he declared his strong support to
Swedish participation, and promised that the financial contribution to CERN should not encroach on the budgets of other scientific efforts in Sweden’ (Nyberg & Zetterberg, 1977:8).
Sweden signed the convention for the provisional CERN in 1953, and on
July 15 1954, the Swedish ratification of a seven-year convention, implying
relatively large financial obligations, was a fact. According to the Atomic
Committee, there was only one argument against the ratification, the financial risk, but a number of arguments in favour of joining CERN. Among
these arguments was promoting international goodwill towards Sweden,
facilitating a quick start-up of CERN activities, and the right for Sweden to
vote in the organisation from the very beginning (Nyberg & Zetterberg,
1977:22). There does not seem to have been any real opposition in Sweden
against joining CERN either among politicians or scientists (ibid. p. 25).
Since CERN’s budget was more than nominal even from the beginning,
money played a part in decisions early on. For CERN,
‘it was of vital importance […] to recruit as competent scientists, technicians and administrators as possible; for the member
states it was important to get as a good a value as possible for
their money, e.g., through engaging domestic scientists for
CERN to the greatest possible extent’ (Nyberg & Zetterberg,
1977:27).
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Of course it was quite uncommon that these two aims coincided. For Sweden, ‘in the period 1955-1965, Swedish industry received 1.4 per cent of the
value of all CERN contracts while it contributed around 4.5 per cent of its
budget’ (Widmalm, 1993:132). The figures for research were not any more
uplifting.
Before we continue on to the next period in CERN’s existence, it is important to point out that the member states, with both their politicians and
their scientists, play a pivotal role in the creation of CERN. Without the initiative from scientists, however, CERN would not have come into being:
‘It is difficult to describe the enthusiasm with which European
physicists committed themselves to CERN as their common
goal. It can probably be considered as the most successful piece
of international cooperation to date’ (Nyberg & Zetterberg,
1977:7).
Nevertheless, it is important to remember that CERN is partly a political
construct, and it was the international character of the organisation that ultimately convinced the politicians to join it.

New Accelerator = New Organisation?
- Approximately early 1960s – 1971 (1976)

Discussions around CERN II
The construction of CERN’s laboratory and its first accelerators seems to
have been carried out without any major disturbances. The first main accelerator at CERN, the PS, was hardly up and running before the physicists
were planning for an even more powerful one, however. Indications were
coming from both the USA and the Soviet Union that exponentially more
powerful accelerators were being planned and/or built, and as CERN’s
physicists did not care for being left behind in this race, a committee was
appointed to investigate the issue (Hadenius, 1972:9). The result was that in
‘1963 the European Committee for Future Accelerators (ECFA) suggested
building a Super Proton Synchrotron (SPS), which would make possible the
acceleration of protons to 300 GeV’ (Widmalm, 1993:11). By comparison,
the PS was only capable of achieving energies up to 28 GeV.
The construction of a new, much more powerful accelerator would of
course have important financial implications. From the beginning, there was
no connection between the original CERN outside Geneva, or ‘CERN I’ as it
was called in the discussions, and this new ‘CERN II’. As a matter of fact,
the CERN II committee was even looking for a new location for the project.
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Suggestions came for as many as ten different locations in the different
member states. Even Sweden provided a semi-official offer to locate the new
accelerator in the Lunsen area just south-west of Uppsala82. Intense financial
discussions followed in many of the member states, and when (the original)
CERN provided a solution to place the new accelerator at the old site, and
showed how this could also reduce costs, the discussions concerning the
location was over (Hermann et al., 1990). It took nearly ten years of discussions, however, from the 1963 suggestion, to finally reach a unanimous decision. By then, the design of the accelerator had been changed on several
occasions as well, and in the end it was a 400 GeV accelerator that was constructed.

Sweden Rethinks the Participation
If there were no loud opponents to the idea of Sweden joining CERN, some
years into the project other voices emerged. One of the first (but far from the
last) discussions in Sweden about what physics research to finance emerged
during the 1960s. When the discussions regarding the project called Super
CERN or CERN II arose (Widmalm, 1993:107) – an expansion that would
of course cost a lot of money – the issue was discussed in Sweden at a ‘Conference on Physics’ in November 1966. One of the important questions to be
discussed at this conference was whether Sweden should join the CERN II
project or not (ibid.). If Sweden were to participate, a substantial part of the
governmental money spent on natural science research would be spent on a
rather small number of researchers of the total Swedish research community
(a question that is still alive today, see e.g. chapter four in this thesis). The
special grant for CERN was to be taken away, and CERN was now to be
funded through the same channels as other research in Sweden. On the other
hand, there would be political implications if Sweden were to leave the
CERN community.
In the beginning of the 1970s, the Prime Minister at the time, Olof Palme,
stated that
‘accelerators were of interest only to people in the “narrow sector dealing with physics and particles and such things”, but if
scientists and politicians in other countries wanted them so
badly, Sweden might lose too much – prestige and good will –
by refusing to comply’ (Widmalm, 1993:122).

82
The particle physicists were very excited about the prospect, but the Swedish industry was
afraid of a drain of competent people from industry to this new laboratory. The Swedish
Government never made an official offer, and, in the end, placing the laboratory in Sweden
was more of a few men’s dream than a viable alternative (Tibell, 2011).
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In the end, Sweden decided to participate in the CERN II project, and thus
remained one of the member countries in the collaboration. Political pressures seem to have been one of the most important considerations for Sweden to join CERN II:
‘To the Swedish physics community, the CERN II affair was a
bewildering, almost traumatic, experience. It brought to light an
inability to deal with decisions with financial implications of
the magnitude associated with international high-energy physics; at the same time, it showed that this particular branch of
physics was in possession of political advantages that gave its
protagonists a cutting edge when circumstances eventually
forced decisions to be made’ (Widmalm, 1993:110).
So far, the discussions that have been highlighted have dealt mainly with
political and research issues. We will now change focus slightly, in order to
study some technological aspects of the laboratory. From the beginning,
CERN was more or less self-sufficient when it came to the technological
side of physics research, i.e. to develop and construct accelerators and detectors. The organisation had enough money to do most things in-house, and,
admittedly, the scale of everything was smaller (Barbalat, interviews). As the
organisation grew, however, and more people were involved and more
money spent, it became more important to in some way justify CERN’s existence. In the beginning of the 1970s, several studies were made at CERN
that pointed at benefits apart from pure scientific ones. Let us now take a
closer look at some of these studies.

Industrial Benefits and Economic Utility
- Early 1970s – early 1980s

Focus on Industry
CERN has always had a policy with respect to industry, but in the beginning
this policy was quite simple; to try to find the best possible deal with industry for anything that industry could do. When CERN started up there was
little high-tech industry in the technical fields involved. Conventional products could be found, like steel and macro-magnets, but for instance instrumentation could not be found anywhere, so it had to be made in-house (Barbalat, interview 1). In the first 30 years of CERN’s history, although CERN
tried to get goods from industry, it was necessary to develop things at
CERN; to build prototypes etc. This was of course helped by the procurement rules at the time. Goods could be purchased anywhere, provided it was
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the cheapest product fulfilling the specification. This meant that CERN got
good prices and good competition, and it had the freedom to buy things
from, for instance, the United States83 (Barbalat, interview 1). According to
Zilverschoon (1974), there was a pronounced attempt to obtain the equipment needed for as low a cost as possible. There were two rules to follow in
order to achieve this;
‘the first is that we give to industry specifications that are as
precise as possible for the equipment we need, in the hope that
they can make better price calculations with a minimum of unknowns, and therefore a minimum risk for them. The other rule
is that we see to it that for each tender there is sufficient competition’ (Zilverschoon, 1974:30).
In short, the way to acquire necessary input from industry as cheaply as possible was to minimise uncertainties in the design and increase the competition. The CERN designs, however, were also considered to create other
benefits, one being their usefulness to industry (Zilverschoon, 1974).
There was an early awareness at CERN that the technology developed by
CERN could potentially be useful to industry. The first attempt to show this
was an exhibition that was organised in 1974, the ‘Meeting on Technology
Arising from High-Energy Physics’. It was the first technical exhibition inside CERN, and all the firms known to CERN were invited to come and look
at what was done (Barbalat, interviews). According to the proceedings of
this meeting, it was ‘primarily an accounting operation in which CERN displayed to its member states some of the techniques which have resulted from
their investment in research on behaviour of elementary particles’ (CERN
Yellow Report 74-9, 1974:v).
At the 1974 meeting there were also ideas aired about CERN’s interaction
with industry. Zilverschoon (1974:32) pointed out, that
‘this collaboration with industry is very important because, after
all, industry actually builds 95% of our equipment. We only
build about 5% ourselves within the Organization. Of course
industry can live without us, but we could not live without
them’.
He continued with the following words,
‘Therefore, to the representatives of the industry, I would say:
“You can look around in this laboratory and think: ‘this is our
work’”’ (Zilverschoon, 1974:32).
83

As discussed later on, there are now many more rules concerning purchasing at CERN.

132

But it wasn’t just CERN’s dependency on industry that was pointed out;
‘We have been created as an Organization to do research on
high-energy physics. But we have slowly come to realize that
the industry may gain something else from our efforts than just
the immediate orders they get from us. Sometimes a firm has a
contract with CERN from which they do not make any profit;
but in the course of doing the job, it may be that they introduce
a new product that they did not have before’ (Zilverschoon,
1974:32).
In addition to developing new products, Zilverschoon (1974) pointed a number of other ways to gain benefits from working with CERN; a company
could, for instance, gain experience in doing tests, or have the advantage of
using CERN as a test bed, or simply use CERN as a reference (ibid.). Ideas
about transfer of knowledge from CERN were thus slowly introduced.
When the 1974 meeting on technology arising from high-energy physics
was summed up, the following statement was made;
‘The relationship between science and technology is not as clear
as it used to be. Some people in positions of responsibility in
the two disciplines are saying that science and technology will
perhaps have to go their separate ways more and more in the
years to come. The meeting has shown how much research at
the frontiers of knowledge depends upon and often stimulates
advanced technology. The meeting has also allowed personal
contact between pure research workers and those concerned
with research and development in industry’ (Peter, 1974:167).
This quote touched upon several issues concerning science and technology.
One issue was that the relationship between science and technology was
becoming less clear-cut, and that some people did not like this ‘confusion’.
Another issue was the interdependence between the ‘frontiers of knowledge’
and ‘advanced technology’. In addition, the quote shows that personal contacts had been made between researchers and technicians at CERN on the
one hand, and R&D personnel in industry on the other.
Even before the 1974 Meeting on Technology Arising from High-Energy
Physics, however, a few member states had had industrial exhibitions and
visits of companies at CERN. These visits were arranged by some organisation within the member state in question, and the aim was twofold. Firstly,
by presenting different companies from the member state at CERN, there
was hope that people at CERN would see what was going on within industry
in that member state. Secondly, it was a way for the member state to get its
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companies interested in what was going on at CERN, in order for them to
participate in tendering procedures etc. later on.
Industrial exhibitions and visits are still a regularly occurring phenomenon at CERN. Great Britain has been one of the most active countries, with
at least one visit every two years. They also started early with their visits to
CERN (according to statistics from CERN, the first visit was in 1968). More
recently, Germany, France, and Italy, and to some extent Belgium and Holland, have had regular exhibitions at CERN.
The ‘Economic Utility Studies’
After the first industrial exhibitions and visits at CERN, the second step was
a study that was commissioned from Helwig Schmied. The study was presented in 1975, and it concerned CERN’s economic utility to industry. Like
Zilverschoon (1974) before him, Schmied (1975:v) starts out by acknowledging the importance industry has for CERN;
‘The high-energy physics research programme of CERN makes
unusual technical demands on the designers and constructors of
equipment. Since a large part of this equipment is built by industry, it is clear that CERN receives a steady flow of technological information and help from this source’.
Schmied (1975) then makes it clear that CERN is to a large extent dependent
on industry for its research equipment, and that it has to adhere to the technological standards of its suppliers. But, on the other hand, he asks the question of whether CERN does not influence industry performance;
‘it is asked whether the financial investments which the Member States make in CERN not only support European universities and produce new results in the field of nuclear particle
physics, but also indirectly bring a technical or economic benefit to the manufacturing industries involved in the CERN contracts and hence to the Member States’ (Schmied, 1975:1).
One of the major results of the study is, according to Schmied (1975), the
fact that CERN is also important for industry:
‘The present study has shown that these “pushed” technical demands have also had a surprisingly high beneficial impact on
contracting firms, spreading out through many aspects of the
firms’ activities, and that these effects can be quantitatively assessed by the firms themselves in terms of increased sales and
saved cost figures’ (Schmied, 1975:v).
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In the Schmied study (1975), economic utility is defined as the sum of increased sales and saved costs. Several factors leading to increased sales84
were studied, as well as several factors leading to cost savings85. The aim of
the study was to look at how CERN affected the creation of added value in
the companies that were awarded contracts. The value of the contract itself
was not taken into account, only the value created afterwards. In addition,
there had to be a clear link between the CERN contract and the subsequent
financial benefits (ibid., pp. 1-2). The interviews, which included a total of
260 companies, and all in all 345 cases, were chosen on the basis that the
contracts might have created utility (ibid., p. 3). In other words, this means
that the cases were not randomly selected, but picked based on the potential
usefulness. The fact that this may influence the study is not commented on,
however.
There were two different groups of firms that seemed to have achieved
much higher utility/sales ratios than the average. One of the groups consisted
of companies located in Scandinavia and the UK, which had had CERN as
the first customer in continental Europe, and, by using CERN as a reference,
had subsequently managed to penetrate this market. The other group was
made up by companies that had made significant technological progress
while working on a CERN contract (Schmied, 1975:vi).
The results showed that the economic utility from the contracts, including
indirect benefits, was about three times higher than the amount of the contract. This figure is referred to at a number of various places in texts about
CERN, written by many different authors, and many years later. In the Proceedings from the first CERN Workshop on Basic Science and Technology
Transfer (Bourgeois, 1997), for instance, it is stated that;
‘Another benefit is what I would call stimulation of industry.
CERN’s orders often push industry to the limits of its capabilities, and sometimes even a bit beyond. A company which collaborates with CERN has to learn new techniques and, by working with us, frequently ends up improving its own technology.
Surveys of this effect in the 1970s and 80s showed that as a result of contracts with CERN, additional orders were generated.
There was an amplification factor of 3’ (Bourgeois, 1997:4).
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Increased sales was measured as the sum of ‘increased volume due to improved quality or
a CERN reference, new products developed within the firm or with other firms in a liaison
initiated by CERN, or a market expansion stimulated by a CERN activity’ (Schmied, 1975:v).
85
Cost savings were defined as ‘production savings by adopting new techniques suggested by
CERN, research and development savings because of development work in CERN, cost savings on capital investment because of the new techniques, and marketing and promotion
savings by using CERN as a reference’ (Schmied 1975:v).
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The study has been vastly criticised as well, but it was the first of its kind in
Europe, and it showed that there was a multiplying factor in high-tech (Barbalat, interview 1). In 1984 a similar study was made at CERN, and the results were pointing in the same direction (Bianchi-Streit et al., 1984). It has
to be mentioned that the multiplying factor came with a disclaimer; ‘be careful, we are not too sure about the quantification, but the qualitative analysis
is very important’ (Bourgeois, interview), and that the importance of the
study is that there is a benefit to society, not whether that benefit is 3 or 1.5
(ibid.).
In the introduction to the Second Study of Economic Utility (BianchiStreit et al., 1984), it is stated that CERN creates a lot of direct benefits, for
instance increased scientific knowledge, which may lead to increased innovation in the long term. Another direct benefit is CERN’s educational role in
the training of scientists and engineers. All in all,
‘The quantification of the economic value of these direct effects
would be extremely difficult, if not impossible. However,
CERN buys large quantities of high technology equipment and
the firms fulfilling these orders often observe short-term (several years) economic advantages as a result of collaboration
with CERN’ (Bianchi-Streit et al., 1984:1).
In the second study, some of the companies participating in the first study
were included, and it was found that the Schmied-study
‘verified that CERN, with its purchases of high technology
equipment, often causes positive changes in the turnover and
the production techniques of its suppliers, and that managers are
prepared to elaborate and communicate quantitative information
related to these effects’ (Bianchi-Streit et al., 1984:1).
Thus, during the 1970s and the beginning of 1980s, the concept of economic
utility is introduced, and it is hinted that companies can benefit from interacting with CERN. It is not until the latter part of the 1980s, however, that
these arguments become important in order to motivate the member states to
spend money on CERN. In the next section we will look closer at some of
these arguments, and especially the change in argumentation.
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New Arguments for Financing CERN
- Early 1980s – around 1990

Why Finance CERN?
During the 1980s, there was a change. Until the early 1980s there were no
serious problems of financing at CERN, and everything ran quite smoothly.
But when we arrive in the early 80s, two things happen at the same time.
First of all, member states start watching their spending more carefully, and
the budget thus becomes more difficult to obtain. Secondly, CERN is just
embarking on the enormous LEP-project, so the scientific community needs
all the support it can get (Barbalat, interviews). As the experiments grew in
both size and cost, it became more and more important to justify the expenditures to the member states. Justifications were first based on the importance of the research - for instance, the 1983 detection of W and Z vector
bosons, that awarded CERN physicists the Nobel Prize in 1984, was announced at a press conference less than two weeks after the results were first
presented to the scientific community. As already mentioned in the prologue,
Krige (1993:153) finds it amazing that CERN’s management decided to
make these findings public, to market them, before the results even made it
to the scientific literature. Because of several member states’ reluctance to
continue to finance CERN, it seemed apparent that other arguments besides
the scientific ones were needed. The member states did not appear satisfied
with funding ‘science for science’s sake’ anymore.
Attempts to create an interest for CERN among the general public can be
seen in several activities. For instance, at the inauguration of LEP in 1989,
CERN arranged a special press day, and both the King of Sweden and the
President of France were there to give speeches (Krige, 1993:153). The
Laboratory has since hosted a number of open days for the general public, as
well as other events, and the celebration of its 50th anniversary (in 2004) also
included a large number of activities for non-CERN people.
Perhaps the most important argument, however, in convincing the member states that CERN is worth funding (apart from the scientific reasons, of
course), is that of its usefulness to industry. According to Barbalat (interview
1),
‘we started playing the argument that CERN is not only interesting scientifically, but it is good for the economy, it is good
for industry, the industry benefits etc. So we did develop, if you
like, this sort of communication policy about the return from
CERN to industry. And this might have been a mistake, because
it has somewhat backfired later on’.
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In 1985, a committee was set up at CERN to look for possibilities to intensify the cooperation with industry (Krige, 1993). It was felt that a lot of the
technology developed at CERN could find other uses in the outside world.
The committee was called the Committee for Relations with Industry,
chaired by Giorgio Brianti, and the aim was to carry out an in-depth study of
the relations between CERN and industry (Abragam et al., 1987a, 1987b).
The committee work led to the setting up of a number of technical boards,
and later to the establishment of the Industry and Technical Liaison Office
(Krige, 1993:154). In charge of setting up this office was Oscar Barbalat,
who had been working at CERN for a very long time and in many positions.
Barbalat describes the setting up of the Industry and Technical Liaison
Office in the following way;
‘In parallel, when I created this office for industry-technology
relations, I wanted to develop the relations. There were of
course some relations with industry through the purchasing office, but this was not systematic, so I tried to make something
that was fair. I took Norway as a model, because Norway had
an initiative already in the mid-80s to appoint a consulting engineer as a liaison between their industry and CERN. He was
not a civil servant, but someone who was experienced within
industry, and he still had his own consulting firm. And he was
coming to CERN every six weeks to two months, and was here
for two or three days, establishing contacts with engineers, and
of course with administration, to see what was happening here,
and try to match it with Norwegian industry. And he was quite
successful, so this became my model. I thought that if all the
member states could do that, it would be a good thing’ (Barbalat, interview 1).
This is how the position of the industry liaison officers, or the ILOs, was
created. The system of ILOs was set up to improve the flow of information
between CERN and the companies from all member states (CERN website).
According to Barbalat (interview 1), this system also backfired somewhat;
‘[It did not backfire] for all countries, but it is not easy, in a
given country, for the administrative body to find a man like
this Norwegian. So the backfiring of the thing was that many
countries found it easier to find a man within the civil service,
so it is not a man who knows the industry, it is man who knows
the administration. And that is completely different. And what
was really backfiring with my plan, which I still feel sorry for,
was that those people, having come out of the administration in
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the member states, or having close ties with the administration,
they started to behave as delegates of the council, and therefore
to meddle inside CERN, and interfere with the normal running
of things – they were trying to influence the selection of firms
from the inside. Not all of them did it, of course, but it is
enough if a few do it’ (Barbalat, interview 1).
According to Lillestøl (interview), it is very difficult to find the right person
for the ILO position. When the person with whom Barbalat was so impressed got closer to retirement, the Norwegians were looking for a new way
of organising the contacts between CERN and Norwegian industry, and a
study was made by Kleppestø (1996). In Lillestøl’s (interview) view the
perfect person should be a top businessman as well as a top engineer – and
such a person would be far too expensive to employ. The solution, according
to Lillestøl (interview), would be to find a consultancy firm that was willing
to take this assignment as one of their contracts. In the end, Norway employed one person to do the job, and the ‘Norwegian model’ did not even
survive in Norway. Since then, Norwegian industry has had a fairly low
presence at CERN (ibid.).
In one article, Altaber and Barbalat (1993) also use the mid-80s as the
turning point. Their reasoning, however, is slightly different:
‘In contrast to earlier times when CERN had no choice but to
carry out itself most of the technological development for its research, the increased level of European industrial technology
means that collaborative developments are possible. In addition,
in the present economic environment, there is a great pressure
to reduce CERN’s manpower. This is more and more forcing
CERN to contract out a significant part of its development and
production needs to industry’ (Altaber & Barbalat, 1993:1).
The authors divide what they call ‘the extensive relationships between
CERN and industry’ (Altaber & Barbalat, 1993:1) into two different contexts, based on the time period; procurement contracts and development
contracts. The procurement contracts refer to the situation before the mid80s, when CERN had the resources and expertise in-house to develop and
produce prototypes themselves, and the contracts that were given out dealt
with series production. In this case, CERN had all the high-technology
know-how, and the companies just produced according to specifications. The
other case, the common development contracts, refers to the current situation, where CERN does not have the staff for in-house development, and the
industry has achieved the technological know-how needed to develop the
things that CERN requires (Altaber & Barbalat, 1993).
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At about the same time, another aspect was highlighted by especially
American companies. Big industries started to be interested in CERN, and
they realised that CERN could be a rewarding client. Maybe not so much for
the money they could make, but for the high-tech image they could get. As a
consequence industry also started to criticise the way CERN was doing its
business, specifically for the very detailed specifications (Barbalat, interviews). The specifications were actually for something that was already designed in the lab, and industry’s task was just to build it according to the
blueprint. The big companies were not competitive in this area, because big
firms have big overheads, so they complained about small- and mediumsized companies getting the orders (ibid.). The big firms claimed that CERN
was over-staffed with engineers. These complaints were picked up and forwarded by especially the German and the British delegations. When people
at CERN started to reflect on this, an internal committee was set up86, followed by an external review committee87. The result was that CERN was
forced to review its policy with respect to industry. The new policy would let
industry do more things than in the past, and CERN was to try to find firms
that were willing to design it all together with CERN staff. The firms then
realised that they were to do it all on their own, and they had to create collaboration systems for it. This resulted in all sorts of cases where engineers
from the firms were coming to CERN, working side by side on prototypes
etc. In practice this meant a much greater technical collaboration between
CERN and industry in the late 80s, with common development projects,
joint-ventures and so on (Barbalat, interviews).

Sweden and LEP
Somewhat disconnected from discussions concerning CERN’s usefulness to
industry that has been the main topic of the previous two parts of the chapter,
Sweden was again reconsidering its financial engagements at CERN. In the
beginning of the part of this chapter, LEP was briefly mentioned as a kind of
86
The CERN Committee for Relations with Industry, which started working in October 1985.
It was chaired by Giorgio Brianti, and a preliminary report was published in March 1987.
87
The CERN Review Committee, consisting solely of people that, with one exception, did not
have any connections to CERN, or to particle physics for that matter. The tasks of the Review
Committee were;
‘to advise the Council how human and material resources, employment conditions,
structure, operations and future use and development of facilities might be developed to operate with maximum cost effectiveness and value for money at alternative
levels of funding by present Member States, and to assess their consequences for
the CERN programmes and for services to Member States.
to assess the possibilities for engaging and enlarging other sources of funds and resources
to report within one year findings and recommendations to the CERN Council and
hence to the governments of the Member States’ (Abragam, 1989:335).
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turning-point for the magnitude of resources needed for accelerators (and
detectors). When it was time for CERN to construct this accelerator, new
discussions arose in Sweden. In 1981, when a decision was to be made at
NFR, the research council in charge of Sweden’s membership at CERN, it
was decided that Sweden would stay outside the construction of LEP and its
experiments; it was simply deemed to be too expensive. Discussions with
members of the government followed, however, and with the government
guaranteeing the payment, it was decided that Sweden should join the LEP.
At this time, the discussion did not circle around whether to leave CERN or
not, only whether to accept the increased payments that the LEP would incur.
The discussions in Sweden concerning whether or not to participate in and at
CERN have, overall, on the one hand focused on the costs incurred, and
whether they can be justified, and on the other hand on the scientific and
political significance of not participating. The industrial usefulness arguments have also been put forward, but these arguments have mostly been
used more recently in Sweden. We will now see how new demands on CERN
have affected some of its internal organisation, as well as its interaction with
industry.

Higher Demands on Rules and Organisation
- Early 1990s – today

Change in the Procurement Procedures
In the early 90s CERN was trying to convince the member states to approve
of the LHC. In order to do so, a new factor was introduced, which eventually
resulted in CERN staff ‘becoming the victims of their own communications
policy’ (Barbalat, interviews). The new concept was the industrial return,
and the member states wanted to see this industrial return, so they started
looking at statistics. And then they started asking for some sort of fair return
(i.e. that member states get contracts back in proportion to how much money
they pay in). Other European research facilities had this policy, and the
member states wanted a similar system for CERN. In 1993 the council decided that in order to get a more balanced return within the member states, a
balanced return system was to be introduced. The old system was felt to
favour the host states, Switzerland and France, too much.
According to Barbalat, there was an evolution at CERN towards closer
contacts with industry, and there was an increased transfer of technology
with the joint development, but there was also ‘the perversion of the idea of
fair return’ (Barbalat, interview 2). On the other hand it had its benefits, with
the main benefit being the support from the member states (ibid.). Barbalat
(interview 2) claims that ‘if we had not introduced all of that, we would
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probably not have gotten the agreement for the LHC. Several delegates have
told me this. And this would probably have meant the end of the organisation’ (Barbalat, interview 2).
It is not only how the money is spent on industrial contracts (i.e. what
countries get the contracts) that is used as an argument, however. The sheer
amount of money going back to the member states in the form of industrial
contracts is also commented upon:
‘A very quick word on the budget. Corrected for inflation, our
budget, of approximately 900 MCHF every year, is less than 20
years ago, and whereas until the early 1980s it was shared by 12
Member States, now there are 19. About one-third of this
budget is placed in industrial contracts’ (Bourgeois, 1997:4).
Technology Transfer and Spin-off Effects
Even though the ideas of technology transfer and spin-off effects from
CERN seem to emerge in the late 1980s (see e.g. Altaber & Barbalat, 1993;
Barbalat, 1993, 1994b, 1997), they become more and more important towards the end of the 1990s. A new division is introduced in January 2000,
the Education and Technology Transfer (ETT) division. When the divisions
were reorganised in 2005, the Knowledge and Technology Transfer (KTT)
Group became part of the Directorate Services unit. In 2010 there were new
reorganisations, which meant that the group, now renamed to the Knowledge
Transfer (KT) Group, was incorporated into the Finance, Procurement and
Knowledge Transfer department from 2011.
According to CERN’s website88, the member states asked the organisation
to introduce an active technology transfer policy. The specific aim of this
policy is to ‘establish CERN’s technological competence in European industrial and scientific environments, and to demonstrate clear benefits of the
results obtained from the considerable resources made available to particle
physics research’ (CERN website, 2006-01-05). The aim of the KTT group
was to ‘make known and available to third parties under agreed conditions,
technical developments achieved in fulfilling the laboratory’s mission in
fundamental research’ (ibid.). In addition to the focus on technology transfer
and spin-off effects, CERN has adopted a new policy (CERN/FC/5434/RA)
when it comes to intellectual property in general, and specifically to patents.
CERN is now actively trying to find technologies that are suited to be protected with patent rights. More than one manager has wistfully mentioned
CERN’s greatest spin-off ever, the World Wide Web, and said; ‘if only we
had patented it’ (interviews). The topics of technology transfer and patents
will be more thoroughly dealt with in chapter six, however, wherefore the
subjects were only mentioned briefly here. Before we move on to summaris88

CERN’s website, www.cern.ch, 2006-01-05.
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ing and concluding this chapter, we will take one last glimpse at what discussions were taking place in Sweden.

Sweden with New Second Thoughts (about the Membership)
Despite the increased demands for funding of the LEP, and while the increased costs were a concern, Sweden’s total presence at CERN was never
debated. In the middle of the 1990s, however, Sweden’s membership at
CERN was brought up for discussion. This time it was Sweden’s actual
membership that was questioned. It started with the research proposition
from Sweden’s minister of education, presented in the autumn 1996; concerning 1997 and 1998. The Swedish government wanted to save 150 million SEK on natural science research, and one of the suggestions was to
leave CERN. The Swedish minister of education even asked the question of
whether we should spend that kind of money on CERN or on Swedish families (Carl Tham in ‘Vetandets värld’; a Swedish radio show). A big part of
the particle physics community, especially at CERN, was concerned about
these discussions, because many feared a domino effect. A number of countries were airing opinions that the research at CERN was costing too much
money, and several countries, among them Norway and England, were waiting for Sweden’s decision (interviews).
Due to the research proposition about savings on natural science, an investigation about where to spend research grants was initiated (SOU
1997:69).The result of this investigation was clear, and it was recommended
that Sweden should stay at CERN. Leaving CERN would ‘harm Swedish
research in an unacceptable way and be detrimental to our international relations’ (SOU 1997:69). Therefore, leaving CERN is impossible from a research political perspective (ibid.). The government’s demands for savings
remained in place, however. In 1997 it was decided by the government that
42 million SEK should be saved on European research cooperation, but that
these savings were not to be effectuated until 2000 to give the Swedish research council an opportunity to plan for these savings (Wallerius, 1998).
The outcome of the whole discussion was the same as during previous
discussions, which was that Sweden remained a member, but this national
debate was partly the outcome of, and partly intensified, a discussion at
CERN about what the member countries ‘get back’ from putting money into
CERN. During the early 2000s Germany has renegotiated its membership
fee, and the spring of 2009 saw Austria threatening to leave CERN due to
the on-going world-wide economic crisis (Clery, 2009). The reason Austria
listed for leaving the CERN collaboration was that private research funding
was dwindling, and that the government spending therefore had to be focused on national research (Wallerius, 2009c). Once again, the threat of not
only one country leaving CERN, but also the fear of a domino effect, was
avoided when the Austrian minister of science agreed with CERN on con143

tinuing the country’s membership (Wallerius, 2009c). Nevertheless, it is
becoming obvious that it is getting harder in the separate countries to motivate the support for an international project. On the other hand, more and
more researchers are coming to the conclusion that the only way to fund
research, and especially Big Science, is through international cooperation
(interviews with physicists).

Summarising the Arguments
From the historical presentation of CERN’s development above, it is clear
that there has been a change over time in the arguments used for justifying
CERN; some of them scientific arguments, others political or industry arguments. Although CERN can be seen as having a number of different counterparts, the overall aim is to keep the member states willing to continue
financing the organisation, and this can also be seen in the arguments in table 5.1 below.
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Table 5.1 Characteristics of Different Periods at CERN
Period
I. Creating and
constructing
CERN

II. New accelerator – new
organisation?

‘Problem(s)’
Political issues

Joint European
project (control over
nuclear research)

Financial issues

Justified with
political arguments
Scientific advances

New accelerator
(financial issues,
scientific issues)

V. Higher
Demands on
Rules and
Organisation

Financial difficulties because:
1. Economic
constraints in
member states
2. Bigger
experiments
Financial issues

Additional
action(s)

Financial justification
by building it at the
original site
European endeavour
Benefits to industry
from interacting with
CERN

III. New Arguments for
Financing
CERN

IV. New Arguments for the
Financing of
CERN

Justification

Economic utility
from high-tech
contracts
Scientific (Noble
prize)
Usefulness to
industry
Industrial Returns
The rise of the Technology Transfer argument.

‘Meeting on
Technology
Arising from
High-Energy
Physics’
‘Economic Utility
Studies’
Industry and
Technical Liaison
Office (ITLO) is
set up
Industrial Liaison
Officers (ILO)
are introduced
Introduction of
‘fair returns’
Technology
Transfer Office

During period I, the scientists from the member states-to-be were heavily
involved in the discussions, and it was interaction between scientists and
politicians that eventually lead to the founding of CERN. Their respective
incentives differed; the scientists wanted to keep some level of nuclear research in Europe, while one of the main objectives of the politicians was to
avoid another war. There were both political and financial issues with the
start-up of CERN, but the main arguments used were almost solely political.
The scientists were of course interested in the science, but they also used
political arguments to get their ideas through. The initial funding of CERN,
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however, was limited to a certain period and infrastructure, so extending the
involvement of the member states required additional arguments.
No later than the first accelerator was up and running, plans for a new accelerator were already being laid out. Period II describes the discussions
around the so-called CERN II, and how the issue was resolved. The new
accelerator was claimed to be needed in order to keep up with American
research, but the problems for realising it were mainly financial. There was
some political haggling going on about the localisation of the new accelerator, but when the idea of placing it together with the original accelerator
were presented, thereby using investments already made, this was the option
chosen. Sweden was one of the member states discussing to opt out of
CERN II, but in the end it was decided that the country would continue to
participate. It has been presented as a political decision; Sweden did not take
part in the EC, but they would stay in the joint research project.
Period III describes the introduction of new justifications for CERN, in
that industry was introduced as a piece in the puzzle. It was ‘proven’ in a
number of ways that industry could benefit from interacting with CERN;
including the two studies of economic utility resulting from high-tech contracts with CERN. This is the period where the first tendencies towards justifying the research organisation by usefulness to industry become clear.
Technological and scientific advances lead to the possibility of building
even larger accelerators. What is here referred to as period IV has been described as a period of change (Barbalat, interviews). The experiments, and
thereby the accelerators and detectors, were getting bigger and bigger, thus
requiring more and more resources. At the same time, CERN was experiencing what has been described as economic constraints from the member
states. In this case, justifications were first based on the importance of the
research, for instance, some ground-breaking research was announced at a
press conference less than two weeks after the results were first presented to
the scientific community (this later led to the Nobel Prize) (see e.g. Krige
1993; Bucchi, 1998). In addition to marketing the organisation with scientific arguments, however, the ‘usefulness to industry’ card was played. It is
during this period that the Industry and Technology Liaison Office is set up,
and that the system with Industry Liaison Officers is introduced.
Period V is really just an extension of period IV, in that it presents both
the same problems and similar justifications. In addition to the alreadyexisting system with ITLO and ILOs, new purchasing procedures are introduced, with the concept of fair return, and the technology transfer concept is
put in focus.
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Concluding Discussion
This chapter has aimed at explaining how CERN has related to, and interacted with, other parties at different stages of its life. First of all, it is important to remember that without the scientific results, CERN would not exist
today. The purpose of the organisation is to do HEP research. That purpose
being achieved, however, other arguments can, and have been, used.
As can be seen from the short summary above, a number of arguments for
CERN’s value and usefulness have been used over the years. During the
early years, the scientific and political issues played an important role, and
even if those are still present, there is an obvious tendency towards more and
more financial justifications. According to Krige (1993:154), ‘CERN is now
making a concerted effort to be seen not simply as a scientific and political
success, but also as a stimulus to advanced technological development in
Europe’. It seems fairly clear that the recurring problem, or issue, has to do
with the financing of CERN.
It is interesting to note, that the industrial benefits from interacting with
CERN were highlighted relatively early. From the beginning, it was only the
industrial contracts that were mentioned, while concepts such as technology
transfer and spin-off effects were first seen during the latter part of the
1980s. All the industry arguments are used to reinforce the argument that
CERN is useful to society. Altaber and Barbalat (1993:2) claim that industrial benefits are proof of ‘the magnitude and the unsuspected wealth of the
technology transfer occurring through the procurement contract mechanism’.
This statement, however, can also be seen as part of the justification of
CERN.
In addition to the account given of the arguments used to justify CERN,
this chapter has also presented some of the interaction between CERN and
Sweden; mainly involving Swedish governments and politicians. As has
been seen, money has certainly been an issue when Sweden has discussed
whether or not to continue to take part in the research. More often than not,
however, the decision to stay in CERN has been based on political factors,
although industrial factors have come to play a more important role. In addition to the ‘big picture’, part of the aim of this chapter has therefore been to
give the perspective of one member state. An aspect that seems important for
the individual country is the possibility for the membership to ‘pay off’ in
one way or another. There are several ways for this to happen, and a few of
them will be discussed in the following chapters. In the next chapter we will
address the question about technology transfer, a subject that has become
increasingly popular at CERN during the last decade.
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Chapter 6: Technology Transfer at CERN

‘CERN – the world’s largest particle physics laboratory
…where the web was born!’ (CERN website).
‘To further its service to society, CERN has developed an increasingly dynamic technology transfer programme for medical,
industrial and IT applications. The most spectacular example of
this is unquestionably the World Wide Web, invented at CERN
in the 1990s and now an indispensable tool in today’s global
society’ (Introduction by Robert Aymar in Infinitely CERN,
2004).

‘Where the Web Was Born’
One of the first things a person opening CERN’s website will see is the
statement that this is where the Web was created, and for quite some time,
the first quote above was posted on the first page of the website. In addition,
it is an example that pops up in almost any interview with CERN staff;
‘We shouldn’t be too pretentious, but if you take the Web as a
typical example, then, yes, we do make some useful things.
Even if we don’t understand it in the first place…’ (Hoffmann,
interview).
With such an example available, it is of course quite understandable that it is
extensively used. It is certainly the most commonly used example of technology transfer at CERN, and it is the one that shows up in nearly all documents about technology transfer;
‘The WWW has become part of everyday modern communications with tens of thousands of servers providing information to
millions of users and could be considered one of the most striking examples of TT in the past three decades. It is a worldwide
TT that has largely modified the functioning and behaviour both
of modern society and of individuals’ (Bressan & StreitBianchi, 2005:8).
149

CERN is thus indirectly said to affect not only individuals’ lives, but also
major changes in society.
It has been stated that it is no surprise that a place like CERN came up
with something like the Web. Computing and data processing is something
CERN has been good at for a long time. During the 1960s and 1970s, CERN
hosted the largest computer centre in Europe. Computers are essential for all
aspects of scientific work; from organising collected data to controlling accelerator and detector systems (Bressan, 2004:7). The scientists at CERN
come from all over the world to conduct the experiments, but then it is more
practical if they are able to perform as much data analysis as possible back at
home. This has led
‘to the development of data networks between CERN and these
institutes with a rapidly increasing capacity to accommodate the
fast-growing traffic. The result is that CERN has become one of
the major hubs of the European scientific data network and it is
in a way retrospectively natural that it was the birthplace of the
World Wide Web’ (Bressan, 2004:8).
Enticing as it is, the development of the Web is not the main topic of this
chapter89, and the Web is not the only example of technology transfer from
CERN. There are a number of areas besides computing where technology
transfer already happens, or could be possible (for examples see e.g. the
CERN website; Bressan & Streit-Bianchi, 2005). This chapter will present
technology transfer at CERN; the ideas behind it, the structure put in place to
enable technology transfer, and some different ways to transfer technology
(see e.g. Barbalat, 1994a, 1994b, 1997; Bressan, 2004). In addition, one of
the ways to transfer technology, i.e. through people (ibid.), will be examined
a bit more closely in this chapter, whereas other vehicles of technology
transfer will be studied in subsequent chapters.
At first glance, the Web may seem like an example of technology transfer
that is not closely connected to high-energy physics, and there are other
similar examples; for instance within medicine, or energy sustainability
(CERN website, 2012-11-19). A wide range of technological areas are involved to create the infrastructure needed for the HEP research. Industry is
thus involved in particle physics. Two concepts that start showing up in
CERN documents from the end of the 1980s and onwards are technology
transfer and spin-off effects90 (see e.g. Altaber & Barbalat, 1993; Autio, Bianchi-Streit & Hameri, 2003; Barbalat, 1990, 1997; Byckling et al., 2000;
89

For those interested in the story of the development of the WWW, there are several books
available; see e.g. Berners-Lee, 1999; Gillies & Cailliau, 2000.
90
There does not seem to be any consistency in how the concepts are used, nor does there
seem to exist any consensus concerning the difference between the concepts, wherefore only
the concept ‘technology transfer’ will be used here.
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Hameri, 1996). There are likely to be several reasons for this; one that has
been mentioned is the need for arguments concerning why the member states
should continue spending money on CERN, another reason could be society’s increased focus on these matters (see also chapter five for a recapitulation of the subject).
In other parts of the world, it has been argued that ‘it was a change in US
law which led to the surge of interest in the subject [technology transfer]’
(Trott, 2005:313). What the author is referring to is the Bayh-Dole Act of
1980, which transferred the ownership rights of technology invented from
research funded by state agencies to the university in question. This also
meant that the universities were free to exploit their scientific results commercially (U.S. Council on Governmental Relations, 1993). Though the
Bayh-Dole Act most likely does not directly explain the increased interest in
technology transfer at CERN, it may explain some of the increase in the
amount of technology transfer literature, which in turn may account for some
of the interest at CERN.
Without further ado, the subject of technology transfer at CERN will now
be presented.

Technology Transfer at CERN
‘In the next five years, CERN wants to make a point about
technology transfer. We want to show it’ (Hoffmann, interview).
Following the results of the internal committee that was put in place to analyse the relations between CERN and industry, the Industry and Technology
Liaison Office (ITLO) was formally established in 198891. According to
Bressan (2004:12), this can be considered as the beginning of the technology
transfer policy at CERN. In March 1999, the member states, through the
Finance Committee, Scientific Policy Committee and Council, asked that
technology transfer should be promoted at CERN, and that formalised routines for this transfer should be introduced. This led to the formation of a
new division, the Education and Technology Transfer Division (ETT), in
January 2000. In 2004, the ETT division was discontinued, however, and
from 2005 the Technology Transfer group became part of the Directorate
Services Unit (DSU). From January 2009, the group was renamed the
Knowledge and Technology Transfer Group (KTT). Even more recent
91

The Industry and Technology Liaison Office (ITLO) was to a large extent dependent on its
first Head of Office; Oscar Barbalat. When he retired he was replaced, but eventually the
ITLO was dissolved and its tasks covered by the Technology Transfer group.
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changes have, since the beginning of 2011, placed the group within the Finance, Procurement and Knowledge Transfer Department under the name of
the Knowledge Transfer (KT) Group (Knowledge Transfer 2011; CERN
Annual Reports 2010 & 2011). This change was partly due to the new IP
management strategy introduced in 2011, which ‘includes the exploitation of
synergies with the Procurement group with the objective of keeping track of
the knowledge transferred to industry’ (Knowledge Transfer 2011:7).

The Technology Transfer Policy
According to CERNs technology transfer policy document (CERN/FC/4126)
there are several reasons to pursue an active technology transfer policy. One
of the reasons is to make CERN technology and expertise available to member states, and especially to industry, in order to increase the benefits from
CERN in these countries. Another reason, which is partly connected to the
first one, is to increase the interest for, and usefulness of, CERN’s technologies by informing member states and their industries (CERN/FC/4126). According to one respondent, the task of making CERN known to companies in
the member states is important, and it has become more pronounced;
‘Quite often I think that [CERN] isn’t well-known enough.
Partly it depends on – and that has been said here as well – that
we haven’t made enough publicity, but before it wasn’t necessary. There was no discussion about it; why should CERN create publicity and waste money on that? “Go with the physics,
that’s what you’re supposed to do”. But that has changed a bit,
and now we have to be more concerned about industrial contacts and such, but it is pure political pressure. It comes from
the committee at CERN’ (Fernqvist, interview).
The technical staff is thus involved in making CERN, and hence its inventions, known to industry in Europe. There is an increased pressure to promote CERN anywhere possible, and also to inform others about existing
industrial contracts and the potential gains industry can make from working
with CERN. For the every-day work at CERN, however, the effects seem to
have been less noticeable;
‘On our level, it hasn’t affected [our work] too much. We contribute some material for publicity, for reports and things like
that. Sometimes we get inquiries if we have had good cooperation, and we give them the examples we have. They are working on databases and other kinds of publicity. That is probably
the most concrete example’ (Fernqvist, interview).
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It seems to be the case that everyday work between technicians at CERN and
industrial companies has not changed radically over the years. What has
changed, however, is the reporting on this cooperation.
A third reason for an active TT policy is to attract the most suitable industrial partners, which will also help in the pursuit of the fourth reason, i.e. to
keep CERN at the forefront of relevant technologies (CERN/FC/4126). The
reasons given why an active technology transfer policy should be instigated
are thus the benefits to both industry, and thereby to the member states, and
to CERN. It has also been stressed that ‘there will be costs associated with
this policy and that additional resources will have to be made available’
(ibid.).
The aim of the technology transfer policy closely follows the reasons for
having the policy in the first place. The aim is threefold, and it is;
1. To establish ‘CERN’s technological competences in European industrial and scientific environments’,
2. To maximise ‘the technological and knowledge return to the Member
States’, and
3. To promote ‘CERN’s image as a Centre of Excellence for technology
development’ (CERN website, 2009-06-02).
The underlying aim of CERN’s technology transfer policy is thus to help in
turning CERN into a centre of excellence for technology development that
will benefit the member states through knowledge and technology transfer
back to their industries. In order for the technology transfer policy to work,
however, supporting processes and structures need to be put in place.

Technology Transfer Processes and Structures
There are several activities that are the responsibility of the Knowledge
Transfer Group; such as technology and market assessment, management of
intellectual property, technology promotion, and technology dissemination
(Bressan & Streit-Bianchi, 2005:6).
To evaluate the potential usefulness of any CERN technology, technology
and market assessments are carried out. The KT group carries out the procedure, but it receives advice from a number of people, including both internal
and external experts (Bressan & Streit-Bianchi, 2005:6). Technologies that
are judged to be of great interest to others, i.e. that are considered to have a
strong dissemination potential, are protected as in industry. The forms of
protection include patents, copyrights, trademarks, design rights or nondisclosure agreements. There are formal mechanisms for how these technologies are found (ibid.).
In order for potential recipients of CERN technology to be made aware of
it in the first place, the technologies need to be promoted somehow. Some of
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the promotional activities carried out by CERN are conferences, industrial
fairs and workshops, printed/electronic media and meetings between inventors and industry (Bressan & Streit-Bianchi, 2005:6). In addition, representatives of the member states, including the ILO:s, function as promoters of
CERN technology.
Another of the KT group’s activities consists of disseminating CERN
technology. The KT group mentions different technology transfer opportunities, and specifically list four different ones; R&D collaborations, service
and consultancy, spin-off companies, and licencing (CERN website, 201211-23)92. Different types of contracts will result in different kinds of technology transfer. The R&D contracts, or partnership projects, are used in
situations where co-development of technology is needed, and in these cases
both parties contribute with knowledge to solve a particular problem or develop a particular technology. In other cases, CERN may already have the
technological knowledge in-house, and it is disseminated through licenses or
consultancy agreements (Bressan & Streit-Bianchi, 2005). One of the aims
of the R&D collaborations is to ‘generate technological results having a potential for commercial exploitation’ (CERN website, 2012-11-23)93, and
companies interested in collaboration projects, especially within CERN’s
areas of technical expertise, are welcome to contact the KT group.
As an essential part of the technology transfer work at CERN, the technology transfer database was introduced. According to the TT Policy, the
database had two (immediate) aims; ‘to provide a tool for the collection and
subsequent monitoring of technology related information at CERN, and to
allow an initial audit of the potential value of CERN’s technology’
(CERN/FC/4126, Annex I). In the long run, however, the aim was ‘to provide a mechanism for two-way interaction with Member States on issues of
technology transfer’ (ibid.).
The TT database has since its introduction been renamed the technology
portfolio, and it lists all CERN technologies available for transfer. The information in the technology portfolio is made public on the Web. It is presented in such a way that answers to questions as to whom is responsible for
different technologies, and what has been done in specific technologies at
CERN can easily be found. In 2005, the database held information about
approximately 160 different technologies available at CERN (Bressan &
Streit-Bianchi, 2005:7). This number was expected to increase further with
the development of LHC related technologies, however (CERN website). In
2011, the technology portfolio included approximately 70 active technology
transfer cases, spread over more than 20 different fields (Knowledge Transfer 2011). Within the technology portfolio, the different technologies are
divided into three levels of ‘technology readiness’, where level 3 represents
92

http://knowledgetransfer.web.cern.ch/technology-transfer/external-partners/opportunities.
Ibid.
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relatively mature technologies which are mainly exploited through licensing.
Technologies that are less developed are more likely to be shared through
R&D collaborations. The more mature the technology, the more it was exploited through interaction with industry; and it was stated that the overall
exploitation of CERN’s technology portfolio was about 50% in 2011 (ibid.).
If the technology portfolio is primarily aimed at companies wanting to
find out about CERN technologies, there is also an internal vehicle – the KT
fund – aimed at CERN staff. The KT fund was introduced to support and
develop knowledge transfer activities at CERN, and it will help finance projects which may result in technical applications that are of interest for industry (CERN website, 2012-11-25)94.
In addition to the different groups and people that are part of the CERN
KT infrastructure, there are also people involved on the member state level.95
The Industry Liaison Officers (ILO’s) are the member states’ representatives
of their national industry and they can play an important role in the CERNindustry interaction. The position and intended work of the ILO will be presented in the next chapter, since they interact very closely with the Procurement and Industrial Services group, which handles procurement at CERN.
Before moving on to the issue of how knowledge and technologies are transferred, a few comments will be made on the topic of intellectual property
rights.

Intellectual Property Rights
As mentioned, the technology transfer policy and the technology transfer
group were set up in order to better serve the industries of the member states.
According to an article in the CERN Bulletin;
‘The strengthening of this technology transfer policy will now
allow the Laboratory to better exploit its intellectual property
right while clarifying the relations it maintains with research
and industry in its Member States. Patent applications will
however still be limited to cases with significant market potential, where European industrialists have to defend their interests
face with globalization of the economy’ (CERN Bulletin, 1999,
No.12).
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http://knowledgetransfer.web.cern.ch/technology-transfer/ip-management/kt-fund.
There is also an international organisation working with technology transfer; HEPTech, the
high-energy physics technology transfer network. HEPTech is made up of the technology
transfer offices of public research organisations within particle, astro-particle and nuclear
physics; and its aim is to demonstrate ‘the importance and usefulness of high energy physics
to society by providing researches and industry with easy, facilitated access to expert
knowledge and skills, unique capabilities and high-tech technologies that cannot be found
elsewhere’ (www.heptech.org). CERN is a member of HEPTech, but it is beyond the scope of
this thesis to look at this organisation as well.
95
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In cases where CERN makes agreements with an external party about access
to IPR, these agreements have to be based on two principles. The first one is
called the member state component and states that CERN should ‘maximize
the benefits for companies which have a major presence in the CERN Member States, and to spread them evenly’ (CERN/FC/4126:3). In other words,
CERN should try to redistribute intellectual property rights in the same way
as the procurement contracts are handed out (see chapter seven), in order to
achieve a fair return to the member states. The other principle concerns licensing, and reads as follows; ‘CERN shall only enter into a working relationship with partners who have a good chance of success and have a reputation for reliability’ (ibid.). This principle thus states that CERN should analyse and evaluate its licensing partners before going into an agreement with a
specific company.
The standard licensing agreement in non-exclusive, but if non-exclusivity
will seriously reduce the expected benefits, then exclusive rights may be
granted. These exclusive rights should also, if possible, be limited in time
and scope (CERN/FC/4126:3). According to a former leader of the TT
Group, the main point, or the main objective, with patents is to transfer technology – not to get money back (Rubio, interview). More recently, however,
there have been attempts to establish a viable pricing approach to technology
licenses, albeit with the explicit aim to ‘maximise the dissemination [of
technology] as opposed to maximising the income’ (Eide & Golebiowski,
2006:1).
CERN started taking patents in 1996 (Huuse, 2008), and in October 2008
the total number of patents or patent applications was 229, belonging to 35
different patent families (ibid.). During an interview at the end of 2000, it
was mentioned that the number of patents was 14, and that CERN was not
aspiring to have many patents; ‘we have a small patent portfolio, but we
have made an effort to have firms interested in the portfolio’ (Rubio, interview). At the end of 2011, CERN’s patent portfolio consisted of 262 patents
and patent applications, divided into 41 patent families (Knowledge Transfer
2011). The fact that patents are mentioned as often as they are, despite the
rather small number of patents held, shows that they in some way are considered an important part of technology transfer. The conflict between protecting inventions and CERN’s obligation to make discoveries freely available to its member states is recognised, and therefore a patent application is
only considered when;
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‘a patent will increase the probability of having the technology transferred, and/or
a patent will significantly enhance the commercial value of
the technology, and/or
a patent is needed to ensure CERN’s recognition as the
originator of an exceptional invention’ (Huuse, 2008).

Judging from the rather small number of patent applications overall, these
rules seem to have been applied.
From CERN’s point of view, there are a number of benefits from applying for patents; and all of these potentially benefit the member states. These
benefits include; increased communication between scientists and industry,
more effective documentation of unused technologies (due to increased motivation), early identification of the inventors, and help in deciding ownership, and therefore an increase in the possibility of technology transfer
(Bourgeois, 2000:161). The same source states that there is little risk of an
oversized patent portfolio, as very few cases (within high-energy physics)
deserve patenting (Bourgeois, 2000). Now that CERN’s technology transfer
structures and methods have been introduced, a presentation of different
ways to transfer technology, in principle, will be given.

Different Ways to Transfer Technology
A recurring theme in the written material produced at CERN is that there are
different ways to transfer technology. The ways of transfer that always come
up are technology transfer through people, through purchasing (contracts),
and through (R&D) collaboration agreements (see e.g. Barbalat, 1994a,
1994b, 1997; Bressan, 2004; Huuse & Nordahl, 2004). Below, these transfer
paths are described briefly.

TT through People (Training)
A number of researchers have claimed, that one of CERN’s biggest contributions to both industry and society at large, is the number of young people
that come to CERN and are involved in the research processes for a limited
period of time, after which they leave with their new knowledge (see e.g.
Autio, Bianchi-Streit & Hameri, 2003; Barbalat, 1997; Bressan, 2004;
Hameri, 1996). According to Barbalat (1997:8), ‘an important part of CERN
activities result in training and a very large amount of technology is successfully transferred in this way’. The next part of this chapter will mainly be
devoted to technology transfer through people, whereas the purchasing and
the collaboration agreements will be studied more closely in the empirical
chapters to come.

TT through Purchasing
Technology transfer through purchasing has also been called TT through
procurement, or TT through contracts. It concerns the transfer that can take
part through the procurement contracts given to companies in mainly the
member states, and the studies of the economic utility resulting from CERN
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contracts (Schmied, 1975; Bianchi –Streit et al., 1984) that were presented in
chapter five deal partly with this kind of transfer. Studies of other research
organisations, for instance the European Space Agency, have showed similar
results (see e.g. Cohendet, 1998). According to Barbalat (1997:6),
‘CERN procurements of high technology equipment are essentially made on the basis of detailed specifications resulting, in
many cases, from development work carried out in the laboratory. The firm which has received the contract following successful competitive bidding can benefit from all the detailed design information and from the assistance of the CERN engineers who have done the development.’
This is a common theme in the presentations of technology transfer from
CERN; the fact that the firm can get help from CERN in producing hightechnology equipment, thereby gaining knowledge (e.g. Lagrange, interview;
Unnervik, interview 1; Barbalat, 1997; Nordberg, 1997). Since CERN’s
procurement rules will be presented in the next chapter, however, technology
transfer through purchasing will be addressed more in chapter seven and
eight.

TT through Collaboration Agreements (Joint Development
Projects)
When CERN needs to purchase something, the usual way to do it is to go
through the purchasing department and a procurement procedure via a contract. In some cases, this is not a valid option, however. According to Hähnle
(1997:32), there are cases ‘where the required product is CERN specific but
where CERN has not yet gained sufficient know-how in-house’, and in these
cases ‘transactions with industry can no longer be based on contracts’. There
are a number of reasons for this, the two most important being that: 1)
CERN does not have the knowledge to produce a detailed technical specification that can be used in a tendering process, and 2) even though the product may be based on existing (industrial) technologies, the actual product
does not yet exist (ibid.).
Technology transfer through collaboration agreements, also known as
‘joint development projects’ or ‘R&D collaborations’, has existed in an informal way for many years. With some of the suppliers, CERN has had close
relations since the early beginning, and in these relations technical information shared and joint efforts have gone far beyond ‘simple procurement’
(Barbalat, 1997:7). With the development of the LEP and the plans for the
LHC, it was recognised that providing all technologies needed would be an
overwhelming task for CERN, and joint development with suppliers was
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thus needed (Barbalat, 1997:7). In addition, the CERN Review Committee
pointed out that technology transfer was most likely to occur in close cooperation between CERN and its suppliers (Abragam et al., 1987b). The joint
development concept was therefore accepted by the CERN Finance Committee in 1988 (Barbalat, 1997:7). According to the person responsible for big
contracts at CERN,
‘we have a number of joint development contracts, where the
transfer of money is not very big. There is an interest from
CERN to develop something, and a company has the same interest. CERN puts in knowledge, whatever knowledge we have
in the field, and the company puts in knowledge, some manpower, and equipment perhaps. And together there’s a joint development to reach a certain goal, and exactly how the intellectual property should be shared, that is agreed in the contract.
But we have a number of those contracts, and there are processes with a significant amount of technology transfer. From
both sides’ (Unnervik, interview 2).
Examples of these joint development projects will be given in chapter eight
to ten. The next part of the chapter, however, is devoted to technology transfer through people.

Technology Transfer through People
Within research, the transfer through people is often mentioned as ‘the best
way’ to transfer technology. An important reason for this could be that a lot
of times, what is actually meant is transfer of knowledge rather than technology itself. This can for instance been seen from the following quote;
‘People should be considered an important ‘product’ of CERN.
Technology transfer through people is a very efficient route for
technology transfer and as such trained people represent an important return-on-investment to the member countries and society in general. People who have been educated and trained at
CERN carry valuable tacit knowledge which they can take with
them and directly apply in industry’ (Bourgeois, 1997:14).
It is further mentioned, that a successful transfer requires more than the
knowledge in question. For a person, it is not enough to have the knowledge;
you also need the capacity to communicate it. In addition, it is important to
‘be able to convince a new working environment of applicability, usefulness
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of the ideas, and give clear direction as to what to do and what not to do,
etc.’ (ibid.).
According to the Technology Transfer Policy at CERN, young scientists
constitute a majority of the CERN users. These scientists ‘contribute to the
design, construction and setting up of experiments’, and they therefore ‘become acquainted with all the leading edge technologies incorporated in
modern physics detectors’ (CERN/FC/4126:5). It is claimed that a substantial number of these scientists will not stay in Academia, and going into industry
‘they will have acquired many of the qualifications that industry
expects for its future high-level staff: experience of team-work,
keeping of tight deadlines and budgets, familiarity with international cooperation, wide experience of data processing and acquaintance with a variety of advanced technologies’
(CERN/FC/4126:5).
There have been very few actual studies of technology transfer through people at CERN. One exception is Bressan’s (2004) thesis, where she studied
Italian and Finnish physicists that participated in the DELPHI experiment,
what they had learnt from CERN, and how useful this knowledge had been
in their subsequent careers.96 There are a few studies that have been made of
students at CERN however, and we will have a quick look at some of those
studies later on in this chapter.
There are several groups of people at CERN that can transfer technology
in different ways. The first group consists of people that spend some time at
CERN, and then continue elsewhere, such as summer students, technical
students, PhD students and research fellows (Bourgeois, 1997:22). Some of
these people will continue in Academia, whereas others will move on into
industry. A second group consists of the users, or the research scientists, that
spend some time at CERN and some time in their home institutes every year
(ibid.). The third group is made up of the staff in the sub-contracting firms
(ibid.), some of which even spend time at CERN. Finally, a fourth group
consists of former CERN employees who move on to other employers
(ibid.).
Bressan (2004), who in her PhD thesis has studied, among other things,
knowledge transfer from CERN, comes up with similar arguments;
‘Each year hundreds of young people join CERN as students,
fellows, associates or staff members on first employment. After
96

In November 2000, the Swedish Natural Science Research Council made a summary concerning Swedish participation in the DELPHI experiment, but the focus was more on summarising the participation, rather than on actual interviews with participating researchers.
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the completion of their thesis, fellowship, or contract, the value
CERN adds by working in an exchange of knowledge enables
them to find their next job in their home country. Many will not
stay in research or even continue to work in physics, but at the
end of their stay at CERN they will have acquired many of the
qualifications expected by industry’ (Bressan, 2004:21).
Even if the people that spend some time at CERN and then move on are
important transferors of technology and knowledge, it is important to put
into perspective how many people spend time at CERN every year. In addition to the physicists that come to CERN every year (who are employed by
their home institutes), there are also other groups of people listed by CERN
(CERN Factsheet 2012); fellows, paid associates, students and apprentices.
For 2011, the number of people amounted to; 477 fellows, 306 paid associates, 288 students, and 21 apprentices (ibid.). Since the early 1990’s, the
number of fellows has more than tripled, the number of students more than
doubled, whereas the number of apprentices has remained more or less that
same (cf. Bressan & Streit-Bianchi, 2005:16). During the same time period,
the former category ‘unpaid associates’ (around 600 people in the early
1990’s) has disappeared, and the paid associates have taken their place
(Bressan & Streit-Bianchi, 2005:16; CERN Factsheet 2012).
In addition to adding up to a fairly moderate number of people, the different groups mentioned above also stay for different amounts of time. According to one of CERN’s Technical Directors, people will learn different things
depending on how long their stay at CERN is:
‘The ones that only stay for six months, at least they learn to do
something within six months, because we want to get the work
out of them to pay for them. And they have all these people that
talk to them in different languages, they see different things. I
think that they at least understand that Europe is more than one
country. In the short term, they will have understood that at
least’ (Hoffmann, interview).
This statement is most valid for the technical students at CERN, a group that
will be presented shortly. For other groups of people, like the fellows and
associates, who perhaps stay for a few years;
‘I think they gain an intimate knowledge about all the aforementioned things. And we are also quite serious about sticking
to milestones, big projects have to, and maybe we are not as
tough as industry, but not much less. And in a much more complex environment. And you have to learn how to motivate people’ (Hoffmann, interview).
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As already mentioned, there are not that many studies of people that have
been to CERN, but below follows description of some of the studies of students that have been there.

Students at CERN
CERN is not a university, and therefore cannot award degrees. A large number of students go there every year, however, both as summer students and
for a longer period of time for a degree project. In addition, doctoral students
of particle physics, as well as other related subjects, spend periods of different lengths at CERN. For a long time, CERN has had a special programme
called ‘The Technical Student Programme in Engineering, Computing and
Applied Science’ for students of natural sciences apart from physics:
‘The Technical Student Programme is aimed at undergraduate
students in technical fields, whose universities require or encourage them to spend a training period of several months during the course of their studies in industry or in a research establishment, or allow them to carry out a project in such an establishment. Selected students join a team working at CERN, and
usually spend six to twelve months at the laboratory’ (CERN
website, 2009-07-25)97.
98

Swedish Technical Students
For Swedish students, the technical student programme is an opportunity to
go abroad and work, while at the same time finishing a Master’s thesis. For
some of the technical students, this is not the first time the get in contact
with CERN. Some of them have been here before, because
‘each summer, CERN welcomes undergraduates specializing in
physics, computing or engineering as ‘summer students’. A
comprehensive series of lectures and visits complements the
practical experience that they gain by joining in the research
work of the Laboratory’ (CERN website, 2009-07-25).
For several years, Sweden also had a physics summer school at CERN,
bringing some 20-30 Swedish physics students to CERN for a few weeks
every summer (Jansson, interview).

97
https://ert.cern.ch/browse_www/wd_pds?p_web_site_id=1&p_web_page_id=7052&p_no_a
pply=&p_show=N.
98
The study of Swedish Technical Students at CERN was conducted as a small part of the
study presented in this thesis. For a more thorough presentation of the study, see Åberg, 2000.
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Going back to the technical student programme, during some years, this
programme was heavily promoted in Sweden, and special grants of 80,000
SEK were given to students that were accepted99. The Swedish programme
existed in addition to the CERN programme100, which meant that many more
Swedish students had the opportunity to go to CERN than would otherwise
had been possible.
Since several Swedish students received grants at the end of the 1990s,
there were quite a few Swedish technical students at CERN during this period. The students’ general experience of CERN was positive. The advanced
and internationally recognised research, the multi-cultural environment and
the high level of competence of the staff were given as good examples. One
respondent said that ‘the best thing about CERN is that it is such a big and
distinguished research facility, that you feel like you’re part of something
extremely advanced and high-tech’ (Ulvegren, interview).
As an example of technology transfer, however, this study does not show
much. Albeit that the study was made while many of the students were still
finishing their degrees, but going to CERN seems to have inspired an unusually large number of them to stay within academia. It also has to be acknowledged, that most of the students in this programme received an engineering degree, and that most of them would normally have gone straight out
into industry after finishing. Had it concerned students within particle physics, the results would instead have been rather remarkable for the large percentage of students going out into industry.

99
It was the former Swedish Natural Science Research Council (NFR) and TTA
Technotransfer AB that granted scholarships to students from various technical fields for
doing their degree projects for their different Master of Science-degrees at one of the five
large European research facilities CERN, ESO, ESRF, EMBL or JET. For the years 1998 and
1999, 33 students received these grants; 22 of these students were financed by NFR (which in
their turn receive financial support from The Knut and Alice Wallenberg Foundation) end
eleven students were financed by TTA.
100
The Swedish grant was not as generous as the CERN one. This was described by some of
the Swedish technical students as an A- and a B-team; if you had money from CERN you were
better off financially, and it was also considered more difficult to get accepted this way.
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Table 6.1 Students’ Occupations at the Time of the Survey
Current
occupation
Finishing degree
project
Working in
industry
Working on a
PhD
Working where
degree project
was made
TOTAL

CERN

ESO

6

2

10

2

4

1

2

1

22

6

JET

ESRF

1

TOTAL
9

1
2

13
7
3

3

1

32

In addition to the students already doing a PhD at the time of the study (see
table 6.1), a number of the students finishing their projects, and even a few
working in industry, said that they would start doing a PhD. The inspiration
to continue doing research came from spending time at a big research facility. All of the students thought that they had gained valuable experience at
CERN. According to the students themselves this could be summarised in
the following words: knowledge of languages, experience abroad, experience from an international environment, self-confidence, the courage to
question things and an ability to work independently, knowledge about research, the ability to structure problems, an international network and the
ability to communicate and co-operate. Most of the students also believed
that their skills and knowledge were on a good level compared to international standards, and all of them would consider working abroad, at least for
some time.
For the technical students working in industry, there were a few factors
that seemed crucial for them gaining employment. The fact that the degree
project had been carried out at a large research facility was not judged to be
of any great importance, but all the employers clearly stated that the fact that
the degree project had been done abroad was very important. It was seen as a
sign of enterprise that the students had gone abroad to do a degree project,
and the importance of international experience through cooperation in an
international environment was stressed: ‘A similar degree project in Sweden
had not been nearly as interesting’. In addition, the possibility to enhance
the language skills was considered important, and in one case it was stressed
that international experience is extremely important in a multinational company. The opportunity to create an international network was also commented upon.
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Other Studies of Students at CERN
The study described above is just a small one made of a small group of people at more or less the same level, however. More extensive studies, besides
Bressan’s (2004) study, have been made. One concerns the students that
have taken part in the DELPHI experiment at CERN’s LEP electron-positron
collider. Camporesi (2000:20) writes that ‘[a]s well as being crucibles of
research, today’s big physics experiments are also factories for students’.
The careers of 669 students were analysed, out of which 338 students obtained a PhD, 89 a Master’s degree, and 242 students obtained different
kinds of national diplomas. In the study they found seven different kinds of
career paths101, but one of the most interesting findings was that about 50 per
cent of all former students, and almost 42 per cent of the former PhD students, could be found in the private sector. This was taken as a major indication of the value of the physicists to industry, and thus of the value of CERN
to industry. In addition, industry’s interest for physicists had increased:
‘Comparing data collected in 1996 with those in 2000 shows that physics
students have become valuable. With job offers already on the table, they are
having to wrap up their thesis work in a hurry’ (Camporesi, 2000:21).
Short-term Student Activities
So far, most of the mentioned student activities at CERN have been quite
extensive in character, but there are other activities that are more short-term.
There is a number of initiatives concerning summer schools within various
subjects, and different member countries have also had their own activities.
One example is the Norwegian University of Science and Technology
(NTNU) which for four consecutive years102 has participated in a technology
transfer training week organised by the Knowledge Transfer group at CERN
(CERN website, 2012-04-12). Another example is Swedish physics summer
schools that have been arranged by Swedish universities and CERN in collaboration, and which have been aimed at Swedish undergraduate physics
students.
Before this chapter is concluded, some of the arguments concerning
whether CERN should be actively pursuing a technology transfer policy or
not will be presented.

Should CERN Be Focusing on Technology Transfer?
At the Basic Science and Technology Transfer workshop in 1997, it was
stated that; ‘Technology transfer cannot be left to its own devices, it does not
101

The seven career paths were research, teaching, computing and simulation, management,
business, high technology and graduate school.
102
The fourth event took place in between 13 and 17 of February, 2012.
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occur naturally. It has to be organized, in a professional way and it has to be
communicated’ (Bourgeois, 1997:21). Organising and communicating technology transfer, however, will require time and resources. The question is;
should CERN be using resources on actively pursuing technology transfer?
According to Abragam et al. (1987b:34),
‘the relations between CERN and industry have been extensively discussed over the last few years. Awareness of their importance derives partly from new difficulties associated with
award-of-contract procedures but mainly from the growing
conviction that CERN should strive to collaborate more effectively with European industry.’
In the Abragam study (1987b), two ways of attaining closer cooperation
were identified. The first one mentioned was increased transfer of specialised technical know-how from CERN staff to industry, and the second way
was to redistribute more advanced work from CERN teams to industry
(ibid.). In the study in is underlined, however, that ‘the impact of possible
spin-off of an improved industrial policy should not be overestimated’
(Abragam et al., 1987b:34). The value of contracts that could be considered
‘technically interesting’ was ‘marginal in terms of European industry as a
whole’, and the number of firms that could actually benefit was rather small
(ibid.).

Difficulties with Technology Transfer
Despite the fact that CERN is publicly funded, and that the general opinion
seems to be that technology transfer is a good way for the tax payers in the
member states to get their money’s worth, there are also some difficulties
mentioned.
From CERN’s point of view, it has been stressed by many people, and on
numerous occasions, that industry is essential for most activities at the laboratory. In the Proceedings from the first Workshop on Basic Science and
Technology Transfer at CERN,it is stated that ‘CERN’s success has been to
a large extent based on excellent collaboration between our Member States’
(Bourgeois, 1997:4). But even though this collaboration is vital, it also entails difficulties. The first difficulty concerns fairness between the member
states; ‘If a new technology is transferred to and developed in only one or a
few of our Member States then the other countries can justifiably protest
“Just a minute, we also paid for this development”’ (ibid.). How CERN
should handle this question about fair distribution of the benefits of technological innovation between the member states is a problem that has to be
acknowledged.
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The second difficulty concerns the fact that technology transfer is not part
of CERN’s core business;
‘The purpose of CERN is not technology transfer. It is basic research. Technology transfer in a basic research environment is
not the same as technology transfer in a technical centre serving
directly small and medium-sized enterprises’ (Bourgeois,
1997:22).
Organising technology transfer in an effective way will therefore be a big
challenge. Furthermore,
‘CERN is a high-energy physics community with a very strong
core culture. And knowledge transfer or external activities are
not part of that culture’ (ibid., p. 23).
It is stated that CERN has a strong ‘research culture’ and that this is likely to
clash with a more ‘business oriented’ culture. CERN wants to do research,
while companies want to make money. Therefore,
‘it is necessary to force CERN to enter into technology transfer.
That is not easy. Because the experience I have with the CERN
culture is a very ambivalent attitude to transfer of technology.
Because CERN is a science-oriented organization. People put
their focus on their core business which is to produce new physics basically. Transfer of technology costs money and time’
(Bourgeois, 1997:23).
The third difficulty lies in the ambiguous roles of the politicians of the member states, and in the fact that they, on the one hand, want to promote technology transfer, but, on the other hand, want to save money. This has been
expressed in the following way;
‘the member countries have also a very ambivalent attitude.
[…] my minister is in favour of technology transfer, as a politician he would like to force CERN to transfer a lot of technology
to the Member States. But, on the other hand, he is very tough
on the budget of CERN. CERN has incurred in the last years
deep cuts in the budget and it will be extremely difficult for the
administration to invest in new areas, such as technology transfer’ (Bourgeois, 1997:24).
Thus, different political aims also tend to clash (and not just cultural differences).
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The fourth difficulty concerns exclusivity. Companies are interested in
‘another method of technology transfer involving the introduction of an active patents policy to exploit the inventions of new processes developed at
CERN’ (Abragam et al., 1987b:39). Abragam et al. (1987b) saw several
problems connected to patents, however. The first one was the CERN convention, stating that results should be made generally available. The second
problem was partly connected to the first one, and dealt with the potential
disappearance of openness between CERN and industry. As it were, companies could come and go more or less as they please. A third problem concerned the difficulties of identifying patentable ideas at CERN (Abragam et
al., 1987b:39). As already mentioned, however, CERN started to apply for
patents in 1996, because it was judged that the advantages outweigh the disadvantages.
Despite all the difficulties, the most common point of view seems to be
that technology transfer is an important endeavour for CERN;
‘The primary role of CERN is to carry out research in particle
physics, but there are secondary benefits. High-energy physics
research at the frontiers of our understanding and technical ability generates a constant need for new devices and techniques
which frequently turn out to have uses in other fields. These are
spin-offs. One example is the World-Wide Web. […] Another
example is the various particle detectors […] which have been
developed at CERN and are now in use in hundreds of hospitals
for medical imaging. These are only two of many other such
technological breakthroughs’ (Bourgeois, 1997:4).
In the quote above, some of the most cited inventions from particle physics
in general, and CERN in particular, are mentioned. CERN’s usefulness to
industry and society is thus stressed.

Concluding Remarks
This chapter has discussed technology transfer at CERN. As chapter five
indicated, technology transfer is a subject which was not much discussed
during the first forty years of CERN’s existence. All the structures and processes set in place for increasing the possibilities for successful technology
transfer are still fairly new. In some cases the importance even seems
slightly exaggerated; for instance, the mentions of patents abound, but so far
there have not been that many patent applications filed.
One aspect that has not been touched upon yet, but that we will come
back to in part III of the thesis, is the question whether technology transfer is
one-directional, or whether it is an interactive process. The theoretical chap168

ter introduced different ways to perceive technology transfer, and the differences in perception will also affect what methods are being used to facilitate
technology transfer. Some of the material in the following empirical chapters
will help to elucidate these discussions further.
The next chapter will introduce CERN’s procurement rules, show how
these have been changed over time, and present some of the effects that they
have on industry. Hopefully the chapter will also help to clarify some of the
aspects only touched upon in the previous chapters and in the current one,
such as the prevalence of the ITLO and the ILOs. In addition, some of the
activities at CERN that could be considered technology transfer activities are
already handled by the procurement services. The reason for this is that procurement is much older than the technology transfer group, and that, historically, the activities handled by the KT group were carried out within the
procurement group (Rubio, interview). There is an ‘overlap between purchasing and technology transfer and of course we are collaborating, because
purchasing is a form of technology transfer’ (Rubio, interview). This overlap
seems to have been acknowledged, since the Knowledge Transfer Group is
claimed to work closer with the procurement group since 2011 (Knowledge
Transfer 2011). Thus, we will now move on to the chapter about procurement at CERN.
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Chapter 7: Procurement at CERN and the
Effects on (Swedish) Industry

A big part of CERN’s interaction with others consists of different contacts
with industry. This chapter will therefore start dealing more specifically with
CERN-industry interaction. The procurement service at CERN may not be
the very first contact with CERN for all companies, but sooner or later most
of them come in contact with it. In this chapter, the procurement service will
be described. After introducing the procurement service at CERN, this chapter presents some of the changes that the procurement process has undergone, as well as some of the effects that these changes have had on industry.
Towards the end of the chapter the situation for the Swedish companies is
presented, including a passage on how to connect CERN and Swedish industry.

The Procurement Service
The procurement service is part of the Procurement and Industrial Services
Group within the Finance and Procurement Department. Thierry Lagrange,
Head of Purchasing at the time of the interview, gives a vivid image of the
purpose and activities of the procurement service;
‘We are in an international organisation doing research, and the
main purpose of this organisation is research. For this research,
scientists need tools, and the tools are in this case quite important, because they are accelerators and detectors. And the accelerators are built in an industrial way, which involves a lot of
money, a lot of high-tech equipment, a lot of follow-up because
it is long-term equipment etc. So this means that we have a
clash between what the normal scientist would like to have – he
dreams of something and it comes from industry – and the fact
that we have member states looking at tax-payers’ money and
trying to reduce, as much as possible, the use of the taxpayers’
money and to make sure it’s used in the best way possible. It is
two conflicting and contradictory things. So in this setting, the
purchasing service, we have a request from the engineers, but
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which comes in fact from the physicists, because the engineers
are only trying to build what the physicists want, and we are
trying to get what they want in the most efficient, economical
and best legal way’ (Lagrange, interview).
Thus, simply put, the overall purpose of procurement at CERN is to structure
and organise purchasing so that the physicists can realise their research. On
CERN’s website, their mandate is described in the following way;
‘The Procurement and Industrial Services group is responsible for the procurement of all goods and services for the Organisation. In close collaboration with the technical staff, it prepares market surveys, invitations to tender and subsequently
negotiates orders and contracts’ (CERN website, 2009-0624).103
After all the necessary documentation has been provided, and bids have been
collected and processed, the contract is then placed. The procurement service
is responsible for placing the order in accordance with the procurement
rules, and it is this group that represents the organisation in its dealings with
industry (CERN website, 2007-07-04)104. The whole procurement process
will be presented more thoroughly throughout this chapter, but before that
presentation some comments on early procurement at CERN will be made.

Early Procurement
The procurement procedures at CERN have undergone changes during the
more than fifty years of the organisation’s existence. In the First Annual
Report (1955:51-52) it can be read that
‘It is CERN’s practice to give preference to the most favourable
offers consistent with quality. Consequently suppliers in distant
countries may in certain cases be handicapped in competing
with Swiss contractors, whose delivery costs are relatively low;
– and this is particularly true of building materials, for which
only Swiss or French contractors operating in the immediate
neighbourhood can quote competitive terms. In the same way it
is generally necessary to obtain from local suppliers materials
urgently required for regular use.’
103
104

http://fp-procurement.web.cern.ch/fp-procurement/mandate/mandate.htm
http://fi-purchasing.web.cern.ch/fi-purchasing/Procedures.htm
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This quote points at several aspects that have later been debated at length
within the organisation – some to the extent that the very existence of CERN
has been in jeopardy. The first, and most important point, is that it is freely
admitted that suppliers in the neighbouring countries have an advantage. The
fact that member states were discriminated against geographically was an
important factor that later would have to be compensated for in the procurement rules.
In the interaction with companies, CERN initially functioned as any other
international institution, taking in offers from several companies and buying
from the least expensive supplier (provided, of course, that technical requirements were met). At the Meeting on Technology Arising from HighEnergy Physics in 1974, Zilverschoon (1974:31) pointed out that
‘contrary to what is generally the rule in international organizations, we do not have a system of what is called “juste retour”
or “fair return”, i.e. if a country contributes 20% of the budget,
it does not insist on getting back 20% of the money. Our rule is
extremely simple: there is no geographical distribution; we have
to accept the lowest offer that meets the technical requirements
and delivery time.’
It was considered a great freedom for CERN to be able to spread orders
throughout the member states with no regard to fair return, and it was believed that this helped in getting low prices. CERN was not the only part
believed to gain from this arrangement, though, because it was believed to
be advantageous for companies that were temporarily not using all their capacity, and therefore being able to reduce the fixed costs on their price calculation (Zilverschoon, 1974:31). This is presented as a win-win scenario;
CERN gets a good price, and the companies get to use all their capacity.
According to Zilverschoon (1974), the fact that CERN did not apply the
principle of fair return was even something that all member states should
appreciate; ‘the Member States, even those who did not get the contract,
ought to be happy because they know that they got good value for their taxpayers’ money’ (ibid. p. 31).
The procurement system, which by many people at CERN was felt to
function rather well (as can be seen from the quotes above), was beginning
to be seriously questioned sometime during the 1980s (Barbalat, interviews).
It became obvious that it had to be adapted to the demands that arose from
the member states’ politicians wanting to get a ‘fair return on investment’. In
addition, the localisation of CERN, on the border between France and Switzerland, was seen by member countries situated on the outskirts of Europe as
favouring companies from especially France and Switzerland. How could
this problem be dealt with in an efficient way?
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In the beginning of the 1990s, discussions about some sort of system that
‘guaranteed’ a fair return, in the form of contracts to national companies,
were raised.105 The outcome of these discussions, the current CERN Procurement rules, is presented at some length below.

The 1994 Procurement Rules
The new procurement rules were decided on in order to alleviate the problems of ‘unfair’ distribution of industrial contracts. According to Lagrange
(interview);
‘There comes something new – new since 1994 – and that is
that there is now also a political aspect. Since it is tax payers’
money, and that it is contributions from the member states according to the gross national product, the member countries
have requested that there would be an industrial return, to the
different countries, in proportion to that contribution. There are
two things to this return; first, it is a kind of financial return, not
taking into account the technological element, not like ESA,
who puts a weight on the return according to the technological
value they give to it, and second it’s a target. So we don’t have
the obligation to completely satisfy that request. But what we
have as an obligation is to change our purchasing rules and procedures, which means that, although it is a target, because of the
purchasing rules and procedures, this target is more or less met
– to a quite large extent.’
The discussion concerning fair returns thus led up to a discussion concerning
new procedures that would also take into account how much money each
member state contributed to versus ‘got back’ from CERN. As Lagrange
points out, however, there is no focus on the actual content of the orders/contracts, something that would perhaps be interesting in the light of the
more recent focus on the importance of technology transfer from CERN.
Nevertheless, the procurement rules were changed in accordance with the
wishes of the member states.

105

See also chapter five.
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The official summary of the procurement rules, as decided by the CERN
Council106 in December 1993107, reads as follows;
In the interests of the Organization, the general procurement policy
shall have the following goals:
• At least three competitive bids shall be sought for any purchase
exceeding 5000 CHF;
• In principle, invitations to tender shall be limited to firms established in the CERN Member States;
• ensure that bids fulfil all the technical, financial and delivery requirements;
• keep overall costs for CERN as low as possible;
• achieve well balanced industrial return coefficients for all Member States.
Source: Abstract of the Purchasing Procedures, 1997 (SPL-DI/RP/ck37530/4/98).

In addition to the new procurement rules, the mandate of the Industrial Liaison Officers (ILOs) was approved at the same time. According to the mandate, ‘Their function is “to ensure contacts and flow of information between CERN and the national firms” and to “have a major role in the identification of potential suppliers”’ (CERN/DG/DA/94-184). The ILOs are
appointed by their respective member state, and by CERN they ‘are considered as representatives of their national industry’ (ibid.). It is important that
they remain fairly ‘neutral’, and they can therefore neither be employed by a
firm with a contract with CERN, nor be a CERN staff member. A wellfunctioning ILO can be of great help to new firms seeking contacts with
CERN, in that he has knowledge of both people and activities there. The ILO
can also add firms to the list of firms available to the procurement service.
How the procurement rules function in practice, and what role the ILO can
play in this, will be presented in the text below.

106

The CERN Council bears the ultimate responsibility for all important decisions affecting
the organisation and its activities (among other functions it determines CERN’s policy in
scientific, technical and administrative matters, approves the programmes of activities, adopts
the budgets and reviews expenditure). Each member state has two official delegates, one
representing his/her government’s administration, and the other representing the national
scientific interests.
107
The purchasing procedures were decided on in December 1993, and came into effect from
the first of January, 1994 (CERN Purchasing Procedures, 1997).
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Procurement in Practice
When someone at CERN – a group or a person – needs to buy something, it
starts with the technical group (that is, the technical staff at the group involved in the procurement) specifying their technical requirements and time
limits. Thereafter, this group is responsible for the technical performance of
the contract, for checking the completion times etc., but the contractual responsibilities lie elsewhere. According to information on CERN’s website;
‘Contracts or orders are awarded to suppliers or service providers following
a selective procurement procedure involving Price Enquiries (contracts
below 200,000 CHF) or Invitations to Tender (contracts above 200,000
CHF)’108. Price enquiries are sent to selected companies; so in order to receive these a company can either register in the supplier database, contact a
procurement officer, or the ILO of their home country. An invitation to tender is preceded by a market survey that every company interested in the contract must fill in, and the market surveys are attained in much the same way
as the price enquiries. The final list of firms is a motley crew of contacts;
some firms that search the website and contact CERN to let them know that
they are interested are registered in the database, others are already registered. In addition, the procurement officers know some firms, the people
responsible at the technical department know some firms, the ILOs may add
some firms – and in the end you come up with a list of firms to contact (Unnervik, interview 2).
The Procurement Service is responsible for placing the order, or the contract, and for ensuring that matters proceed with the regulations in force.
This group is also the sole representative of the organisation in all dealings
with its suppliers when it comes to contractual changes during the execution
of the order or the contract. There is thus a division between the technical
side on the one hand, and the commercial side on the other hand. The procurement rules help to minimise the tension between the two, but the rules
are sometimes seen as a bit of a problem by the technical personnel, something that will be addressed in the following chapter. Leaving that issue for
now, however, the procurement procedures will be discussed in more detail.
As hinted above, the order/contract starts with a technical specification.
The difference between orders and contracts is that the former are used for
requirements below 750,000 CHF, while the latter are used for requirements
above 750,000 CHF, or for requirements that are considered especially complex. Apart from the order/contract difference, there is another one to keep in
mind. For requirements below 200,000 CHF something called price enquiries (PE) are used to get information from the companies, whereas invitations
to tender (IT), or calls for tenders, are used for requirements above 200,000
CHF. In addition, market surveys (MS) precede invitations to tender, partly
108

http://procurement.web.cern.ch/how-to-do-business-with-cern (2012-11-25).
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in order to inform firms about upcoming requirements, and partly to inform
CERN about what firms would be interested and able to make an offer. In
addition, it may function as a ‘reality check’ for CERN, in that it may help
bring technical specifications more in line with what the firms are able to do.
Based on the MS, the Procurement Service decides what firms will receive
an IT. The market survey is an important tool for large contracts. The bigger
the requirement, the more information the MS contains. For requirements
exceeding 200,000 CHF, the MS contains a summary of the technical specification, a list of qualification criteria, and a questionnaire for the firm. No
matter how many orders or contracts a firm has received from CERN, they
still have to fill in this MS for every new requirement. According to Unnervik (interview 2), the reason for this is that each requirement is kept separately, and it helps the procurement officers immensely to have all the information in one place. The firms that have been working with CERN knows
this, and although some may consider this unnecessary work, they also know
how to fill in the forms, so it does not take up that much time (Unnervik,
interview 2).
For all requirements below 1,000 CHF, there is no intervention from the
Procurement Service, and the technical department chooses its preferred
supplier. Any order above 1,000 CHF has to be handled in a more formalised way. In some cases, however, it is possible for a technical department to
request the commercial information directly (and thus not go via the Procurement Service), provided that the purchase does not exceed 5,000 CHF.
At least one written offer should be sought, however, either by the technical
department or by the Procurement Service. For requirements between 5,000
CHF and 10,000 CHF, at least three written offers should be received. The
order can be handled either by the Procurement Service or by the technical
department involved.
All contracts above 10,000 CHF are handled by the Procurement Service,
and the higher the amount of money involved, the more restrictions there are
on how the contract is handled. For instance, a contract concerning sums
above 200,000 CHF will start with an invitation to tender, or a call for tender, with has to be announced in an Invitation to Tender document. Then a
market survey is made to localise all companies in the member countries that
could be interested in the contract. This market survey is based on CERN’s
supplier database, but all the member countries’ industry contact people, the
ILOs, are welcome to add companies to the list (both permanently and specifically for a certain contract). For an overview of the procedures, see figure
7.1 below.
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Figure 7.1 Procedures for Obtaining Offers at CERN
Source: CERN website, Procurement Rules (2009-06-24).
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Depending on how large the requirement is CERN has to invite a certain
amount of firms to tender. For requirements below 200,000 CHF, it is not
necessary with a market survey (MS). CERN can use it if they want, but
normally time is of essence, and if it is not necessary according to the rules,
it is very seldom used (Unnervik, interview 2). In these cases, up to five
firms should be invited to tender. For orders between 200,000 CHF and
750,000 CHF, up to ten firms should be invited to tender, and for contracts
over 750,000 CHF, up to 15 firms should be invited (see also figure 7.1).
The deadline to answer an invitation to tender is at least six weeks, but
this time period can be extended to ten weeks or more. Firms are allowed to
consult CERN until two weeks before the deadline for submission of tenders
if they have questions, but the questions and answers have to be circulated to
all potential bidders so that they can be taken into account in the preparation
of the bids. The firms are invited based on the replies they have given on the
market survey. For some areas, it might even be difficult to find five firms
that are able to deliver, whereas for other areas there is an enormous number
of qualified firms. In these cases,
‘you pick a few firms, from different countries naturally, but
normally firms you know since before. You don’t really want to
waste any invitations, and risk only getting one or two viable
offers back’ (Unnervik, interview 2).
After this selection process, a contract is awarded to one of the bidders. The
procedures concerning the awarding of contracts are described below.

Awarding of Contracts
How, then, is the ‘lucky winner’ selected? The first thing is to single out
technically and financially qualified bidders. To be technically qualified, a
company has to meet the technical requirements stated by CERN, and it is
also important that the order is of reasonable proportion (i.e. it should not be
too large a part of a company’s total turnover). According to the Head of
Purchasing; ‘we don’t want a contract to be too big for a firm, we don’t want
a firm to be dependent on CERN for its survival’ (Lagrange, interview). To
be financially qualified, the bid cannot exceed the lowest bid by more than
20%. A selection among the technically and financially qualified bidders is
based on the following criteria;
‘Where the lowest bid is from a firm offering supplies or services originating in poorly balanced Member States, the contract shall be awarded to that firm, provided that the tender
complies with all stipulated requirements.
179

Where the lowest bid is from a firm offering supplies or services originating in a well balanced Member State, CERN shall
enter into negotiations with the two lowest bidders offering
supplies or services originating in poorly balanced Member
States provided that their bids fall within 20% of that of the
lowest bidder’ (CERN Financial Rules, 2008:39-40).
But what are well balanced and poorly balanced member states? According
to CERN’s definition, a well-balanced member state is one which achieves
‘well balanced industrial return coefficients’. For industrial supplies, this
means that
‘The return coefficient of a Member State for supply contracts
for a given 12 month period starting the 1st of March is the ratio
between that Member State’s percentage share of all purchases
of supplies (excluded purchases funded by non-Member States)
during the preceding four calendar years and that State’s percentage contribution to the budget over the same period.
The target for the return coefficient for supplies is defined as
the mean return, based on the current overall budget expenditure on supply purchases in the Member States accessible to
firms in all Member States over the previous four calendar
years. However the value of the target shall never be lower than
0.8’ (CERN Financial Rules, 2008:39).
To decide whether a country well or poorly balanced, it is simply a matter of
studying its return coefficient. If the return coefficient falls below the target
figure, the country is considered poorly balance, but if it is equal to or above
the target, then the country is well balanced (ibid.). In the quote above the
target is set to 0.8, but in reality this target has varied somewhat over the
years (see table 7.2 for an overview). To further complicate the case, however, the level for a fair rate of return varies with the type of contract. The
return coefficient for industrial services is much lower than the supply return
coefficient (equal to or above 0.4), but there are also many more problems
involved with these contracts for the providing company. In reality, it is easier to move goods than people. Some of the issues concerning service contracts will be discussed in the examples in chapter eight.
The return ratios are calculated, as mentioned above, on the previous four
calendar years, and the information on balanced status is communicated to
firms at the call-for-tenders stage. This implies that companies from wellbalanced countries can enhance their chances of winning a bid by adding
sub-suppliers from poorly balanced countries. This is a fact because if the
value of goods originating from one or more poorly balanced member state
is above 51% of the total amount of the contract, the bid is treated as coming
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from a poorly balanced member state. The subcontracting to companies in
poorly balanced countries has had an unforeseen positive effect, however.
According to the person in charge of big supply contracts, the subcontracting
has had positive effects in that it
‘has resulted in a big increase in technology transfer. There are
examples where the subcontractor has learnt new things, and
then managed to take over the actual contracting. Technology
transfer between companies because of CERN’ (Unnervik, interview 1).
For the smaller orders the winning bidder can now be decided, but before a
large contract is finally approved it has to be adjudicated, i.e. approved, by
the finance committee. This is a requirement for all contracts above 750,000
CHF, but also for contracts between 200,000 CHF and 750,000 CHF if only
one offer was sought (CERN Purchasing Procedures, 1997). The reason for
this is of course so that the contract awarded can be considered fair by all
member states.
Until 2008, ‘every contract wad adjudicated on a “lowest compliant bid”
basis’ (CERN Bulletin, 2011), which meant that only the lowest bids, with
consideration taken to the well-balanced/poorly-balanced criteria, had to be
studied technically. This also meant that a technically superior bid was not
taken into account if it was slightly more expensive. According to Brianti
(interview);
‘The problem is that we never got approved by council a set of
rules concerning the technical advantage of one offer compared
to another. […] In other words, CERN cannot really pay a little
more to get a lot more. If you have two contracts, and one is
few per cent higher in price, but, in fact, a better product technically, so that the ratio “quality to price” is in favour, you still
cannot get this contract.’
This problem was somewhat ameliorated in 2008 when a new adjudication
method, ‘best value for money’, was introduced, which enables bidders to
offer added value, something that improves the quality offered (and purchased) (CERN Bulletin, 2011). Thus, in addition to the financial criteria, the
quality of the technical offers has to be appraised as well:
‘Firms are encouraged to consider the technical aspects of the
future contract as much as the price in their bid. In CERN’s interests, firms have been enabled to change their approach,
which used to be purely financial, and to integrate qualitative
aspects’ (CERN Bulletin, 2011).
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Following this change, the contract or order is ‘awarded to the firm whose
bid meets the technical, financial and delivery requirements and is either the
lowest; or represents the best value for money’ (CERN website, 2011-0916)109. Thus, ‘CERN's Procurement rules define two adjudication principles;
"lowest compliant" or "best-value-for-money" (for service contracts)’
(CERN website, 2011-09-28)110, but (so far) it is only the service contracts
that can be adjudicated according to the ‘best value for money’ practice. The
problem for technically superior supply contracts at a slightly higher cost
therefore still remains.
Having gone through the procurement rules and procedures, we will now
turn to how one member state, Sweden, has handled the relations with
CERN when it comes to procurement.

Procurement Rules and Swedish Industry
Already in September 1954, shortly after the Swedish ratification of the
CERN convention, the Atomic Committee
‘decided to send an official letter to the Government, suggesting
the names of Swedish industries which had been found suitable
by the Federation of Swedish Industries as tenderers to CERN.
When the working party of the Committee met in November
that same year, it was revealed that the Swedish General Electric Co. (ASEA) had pointed out that the details concerning the
terms of delivery for CERN were not in accordance with international usage, and as a result ASEAs offer concerning a synchro-cyclotron for CERN was not given proper treatment in
CERN’ (Nyberg & Zetterberg, 1977:28).
The quote above can of course be seen as a very early example of one member state’s unhappiness with the procurement procedures, but also of an active approach towards gaining contracts from CERN.
Historically, Swedish companies have been doing quite poorly when it
comes to industrial contracts at CERN (Hugnell, discussions). This should
not come as a big surprise, however, because Sweden is a small country at
the outskirts of Europe, and Swedish companies have not been very visible
at CERN. For instance, since 1968, Sweden has only held two industrial
exhibitions at CERN111. Right before the latest of these exhibitions, the so109

http://procurement.web.cern.ch/procurement-strategy-and-policy.
http://procurement.web.cern.ch/how-to-do-business-with-cern.
111
These industrial exhibitions were held between 10 and 14 of June 1974, with eight Swedish companies participating at the exhibition at CERN; and from 17 to 20 of March 1987,
with 19 participating companies.
110
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called ‘Sweden week’ in March 1987, the Managing Director of a high-tech
company was asked if he wanted to exhibit the company’s products at
CERN. He felt that the project was not of any interest to his company, but
for him personally it was. He also though that CERN could be of interest to
other high-tech companies, and in February 1988 the so-called INES-project
was started (Industrial Networking in East Sweden) (Mikaelsson, 1993).
This group comprised a number of high-tech companies in the Linköping
area in Sweden, most of which were spin-off companies from the University
there. The expressed belief was that a group of companies, with different
high-tech competences, would make a greater impression on people at
CERN, and that it would also lower the marketing costs for each company.
The aim of the project was to participate in an exhibition during a ‘Sweden
Day’ at CERN in 1989-90. The interest from some of the companies was not
as big as estimated, however, and some of them dropped out from INES. In
addition, the ‘Sweden Day’ was cancelled, and this pushed INES to its
grave. Although the INES project did not achieve its goals, some of the participating companies were later able to gain small contracts at CERN for
some R&D projects (see chapter eight about the FERMI project).
There have been another few attempts in this direction to make Sweden
more visible at CERN, but in general it was not until the 1990s that industrial returns became a popular topic of discussion in Sweden. In table 7.1, the
Swedish share of CERN purchases during the 1980’s and early 90’s can be
seen, as well the Swedish contribution and return coefficient.
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Table 7.1 CERN and Purchases in Sweden – Share,
Contribution, and Return Coefficient

Year

CERN
purchases
in Sweden
(MCHF)

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992113

1.4
2.0
3.6
3.0
4.6
8.0
5.0
3.4
2.6
5.0
12.1
3.0

Total
purchases
in member
states
(MCHF)
192
236
457
386
436
483
378
331
237
281
415
331

Swedish
share
(%)

Swedish
contribution
(%)

Return
coefficient
for
Sweden112

0.72
0.85
0.78
0.76
1.06
1.66
1.33
1.01
1.11
1.78
2.91
0.90

4.30
4.30
4.26
4.05
4.04
4.03
3.61
3.59
3.43
3.49
3.26
3.34

0.17
0.20
0.18
0.19
0.26
0.41
0.37
0.28
0.32
0.51
0.89
0.27

Source: The Swedish Natural Science Research Council, Report on CERN Purchasing.

The new procurement rules, unanimously agreed upon by the Finance Committee in December 1993, did manage to create a change in the overall trend
already in 1994. Both when it came to supplies contracts and industrial services contracts, there was a shift away from the host countries (France and
Switzerland) in favour of the poorly balanced member states (Report on
Purchasing, 1994). This trend was sustained in 1995 (Report on Purchasing,
1995). During 1996, the last year of the transition period since the introduction of the new purchasing rules, the overall results were considered satisfactory (Report on Purchasing, 1996). For Sweden, there was also a shift towards better industrial returns, especially for supplies (see table 7.2). In the
mid-1990s, Sweden received a number of big industrial supplies contracts,
and a few years later, two important services contracts were signed. Since
then, the results have not been as good, however.

112

The return coefficient is calculated as ‘the Swedish share of purchases in %’ divided by
‘Swedish member state contributions in %’ (i.e. column 4 divided by column 5).
113
The data for 1992 only included the first three quarters of 1992.
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Table 7.2 Swedish Industrial Returns for Supplies and Services
Commitments for
Supplies (in
CHF)

Industrial
return
coefficient
(target
return)114

Commitments for
Industrial
Services
(in CHF)

Industrial
Services
return coefficient115

116

3,483,168

--

26,200

--

1994

3,038,397

26,200117

0.01

1995

4,228,311

43,219

0.02

Hellström/Kjellman

1996

5,489,392

165,541

0.05

Mr J. Gustavsson
Dr A. Hugnell

1997

8,108,144

1,138,778

0.29

Gustavsson/Hugnell

1998

4,326,923

1,431,112

0.37

Gustavsson/Hugnell

1999

3,094,958

2,996,056

0.89

Gustavsson/Hugnell

2000

3,520,766

3,734,240

0.98

Gustavsson/Hugnell

2001

4,285,303

4,024,034

0.95

Dr A. Hugnell

2002

3,249,732

608,221

0.19

Dr A. Hugnell

2003

4,823,551

496,458

0.14

Mr J. Holmberg

2004

6,467,036

647,834

0.15

Mr J. Holmberg

2005

5,704,459

808,639

0.18

Mr J. Holmberg

2006

4,369,415

0.66
(0.80)
0.80
(0.80)
1.00
(0.80)
1.46
(0.80)
0.69
(0.86)
0.50
(0.86)
0.39
(0.87)
0.44
(0.87)
0.32
(0.89)
0.39
(0.90)
0.37
(0.92)
0.30
(0.93)
0.30
(0.94)

814,117

0.16

Mr J. Holmberg

Year

1994

Swedish ILO

Mr. N. Hellström
Dr J. Kjellman
(Hellström/Kjellman)

Sources: Reports on Purchasing from CERN from 1994, 1995, 1996, 1997, 1998,
1999, 2000; and CERN’s Website118 (for the years 2001-2006).

114

The target return coefficient for industrial contracts has changed over the years, and is
given within brackets for each year.
115
The target is ≥ 0.40.
116
From 1994, the new purchasing rules on industrial returns for supply contracts were introduced. The first numbers for 1994 therefore shows all commitments for this year, regardless
of when the contract was signed, whereas the second row for 1994 only shows commitments
for 1994 on orders placed in 1994.
117
Hardly any service contracts were awarded in 1994 for 1994, so there was no differentiation like in the case for supply contracts.
118
http://fi-purchasing.web.cern.ch/fi-purchasing/Statisticspurchreport/index.asp
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As can be seen in table 7.2, Sweden has been a poorly balanced country for
most of the time since the introduction of the new purchasing rules. For supply contracts, Sweden was well balanced during some years in the mid-90s.
An important reason for this was a few big industrial contracts given to,
among others, Fjellman Press AB (see chapter eight). ABB also received a
couple of big orders, moving Sweden into the well balanced group of the
member states. It is interesting to note, however, that since the time when
Sweden was well balanced, the amount of money in the awarded contracts
has not gone down significantly, but the return coefficient has. Thus, Swedish companies have not managed to gain from the increased spending on
supply contracts at CERN during the LHC construction phase. Concerning
the industrial services contracts, it was two fairly important contracts
awarded Kumlins Måleri AB (a painting company) and WM Data AB (an IT
consultancy company) that made Sweden well balanced during a few years
at the end of the 1990s and beginning of the 2000s. The companies in question are presented in chapter eight and in appendix II.
Before the introduction to the Swedish companies in the study, some
pages will be devoted to the problem of connecting CERN and Swedish industry, and the attempts that have been and are made in order to alleviate this
problem.

Connecting CERN and Swedish Industry
Being a small country quite far away from France and Switzerland, it has
been a wide-spread view in Sweden that neither Sweden as a nation, nor
Swedish industry, did benefit from contracts at CERN on a scale correlating
to our annual contributions. In the 1980s, a first attempt at promoting cooperation between CERN and Swedish industry was initiated by three governmental organisations; the Foundation for Technical Development (STU)119,
the Swedish Trade Council, and the Swedish Natural Science Research
Council (NFR)120. It started out on a quite modest basis; purchasing lists,
tenders and other documentation from CERN, covering three years, were
gone through, and meetings between technicians from CERN and Swedish
industrialists were set up. In addition, a man was employed as ILO, and he
had an office at CERN for two and a half years (Kleppestø, 1996). In 1987,

119

The Swedish name for the Foundation for Technical Development was ‘Styrelsen för
teknisk utveckling (STU). It was later renamed Nutek, but on April 1, 2009, Nutek and another governmental body were transformed into‘Tillväxtverket’, or the Swedish Agency for
Economic and Regional Growth.
120
In January 2001, The Natural Research Council (in Swedish ‘Naturvetenskapliga
Forskningsrådet’, NFR) joined with the other Swedish Research Councils to create The Swedish Research Council (in Swedish ‘Vetenskapsrådet’, VR).
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however, he returned to his job at the STU, and it was decided that it was a
bit expensive to keep someone at CERN.
Between 1987 and 1991, two men at NFR shared the responsibilities for
industry liaisons with CERN. In 1991, however, Hellström, then retired from
the industry, was employed as Swedish ILO by the NFR. In addition to his
work, extra money was spent on projects to promote research-industry cooperation, as well as on a man at CERN working on a consultancy basis. This
was only a temporary solution, however, because both men in charge were
retired (Kleppestø, 1996).

The Finnish Example
Finland is, like Sweden, a small country on the outskirts of Europe, and if
anything should have even more difficulties than Sweden in selling to
CERN. When the issue was being discussed in Sweden in the beginning of
the 1990s, however, it turned out that this was not the case. On the contrary,
Finland was doing very well at CERN. Partly based on Finland’s success
with getting industry contracts at CERN, during the mid-90s it was discussed
how Sweden could achieve something similar. Not becoming a member of
CERN until 1991, Finland had already established contacts between CERN
and the Finnish industry. This was achieved through the founding of a company, Cerntech. The initial aim of Cerntech was to get more funding for
Finnish physics research, but it soon became a way to tend to already existing relations between Finnish research and Finnish industry. These relations
were initiated through the participation of Finland in one of the LEP experiments, Delphi (Orava, interview). Cerntech had two or three people constantly present at CERN (although in the beginning there was only one person), and by getting to know CERN and its projects, these people had managed to pair Finnish companies off with suitable projects. This was felt to be
vital to the success, because the Finnish companies did not have the means
to go to CERN themselves; unlike people from French, Swiss, and Italian
companies, for instance, who were perceived to spend much more time at
CERN, and thus getting to know people (interviews with technical staff at
CERN). According to Orava (interview), however, there were two main
reasons for Cerntech’s success. The first was that Cerntech was not built for
academic purposes as a technology transfer organisation – it was built from
real activities. Secondly, it was dependent on the person running the company. For a while they had a very good person in, who knew both the industry and CERN, and this was vital for the success (Orava, interview). When a
Finnish research funding organisation, Fintech, took over the activities of
Cerntech in 1996, it was felt to change the direction of the organisation
somewhat, maybe towards something less successful (ibid.).
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Creation of TTA
When the Swedish situation craved a more permanent solution, advice was
asked from the research community as well, and professor Per Carlson at
The Royal Institute of Technology was one of the people heavily involved.
Carlson had knowledge about the Finnish success, and in his report suggested that Sweden formed a limited company to deal with CERN-industry
liaisons. This company should be owned by public bodies, such as research
councils and universities (Carlson, interview).
However, it was not until the budget year 1995/96 that the Swedish government specifically gave the Swedish Research Council the task of promoting the interaction between Swedish industry and the international research
organisations. An earmarked amount of 1.5 million SEK was put aside for
this very purpose. At approximately the same time, in 1995, TTA Technotransfer AB was founded (and it also received a substantial part of the
earmarked money). It was placed in Uppsala, because Uppsala University
offered the best conditions; the university would pay half a million SEK per
year (for a limited number of years, though). The aim from the beginning
was to aid Swedish organisations, such as industry, universities and university-colleges, to attain increased contacts with (big) international research
organisations. These contacts would then stimulate collaboration that would
eventually lead to an increased number of contracts won and increased technology transfer (TTA Annual Report 1995-1996). In the beginning, one person was employed to deal with, primarily, contacts between CERN and
Swedish industry. In 1999, a second person was employed so that the company would be able to deal with other research organisations as well, specifically within the Biotech area.
After a few years of running the company, it became clear that the idea of
industry financing up to 50% of TTA’s running costs was a bit too optimistic. Some of the initial owners wanted out as well, and in 2002 it was decided that the employees of TTA would buy the company and run it themselves. In 2003, the Swedish Research Council decided to employ someone
on a project basis to deal with CERN-industry relations, instead of using
TTA as a consultancy firm. Despite the lack of interest in financing the
company, the TTA project seems to have been fairly successful. When the
company was at its most active, Sweden rose to number three in the list of
countries getting money back from CERN in the form of industry orders;
only the host countries, France and Switzerland, were doing better. It therefore seems a little bit unfortunate not to use the know-how developed within
the company up to 2003. On the other hand, it has been stated that there was
not enough money from the start to make a real difference, like Cerntech
managed, for instance, because that would have required people stationed at
CERN (meeting at the Swedish Research Council, spring 2004).
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Facilitating Connections after TTA
Although TTA does not exist to facilitate connections between CERN and
Swedish industry anymore, there are still individuals and groups in Sweden
that are there to function as facilitators. The Research Council employs the
current Swedish ILO, and they have also had a CERN work group, which
acted as an advisory board in CERN-specific questions. The work group
primarily consisted of physics professors from the main universities in Sweden. The mission of the group was to promote interaction (and knowledge
transfer) between CERN and Sweden within both physics and industry (The
Swedish Research Council website, 2006-06-13). From a research perspective, this group was very well equipped to both assess CERN activities and
how Swedish research can benefit from these, but from an industrial point of
view it was perhaps more difficult. Before we move on to the industry point
of view in the next chapter, however, some concluding remarks will be
made.

Concluding Remarks
This chapter started out with a presentation of the procurement rules and
procedures at CERN, in order to clarify some of the intricacies of doing
business with CERN. A thorough understanding of these rules is vital in
order to understand what kind of interaction is even possible between CERN
and industry. The procurement rules set the framework for CERN-industry
contracts, something that will also become apparent in the following chapters.
The second part of the chapter aimed at giving an overview of how well
Swedish industry has fared in this game. As pointed out, Sweden is a small
country on the outskirts of Europe, and it is also a fairly small contributor to
CERN’s overall budget. It is therefore not surprising that Swedish industry
has mostly been quite anonymous at CERN.
As has been shown, the procurement procedures are, as well as being a
necessity in order to construct new facilities, a political instrument. But despite the fact that many people have claimed that the ‘fair return’ system was
necessary there are also some drawbacks. One of the problems has been
partly alleviated with the introduction of the ‘best value for money’ criterion,
although the problem still remains with the supply contracts, where it is still
impossible for companies to offer a substantially better product at a slightly
higher cost.
Not having the freedom to select the technically best solution, or the preferred counterpart, are aspects that will be touched upon in the following
chapter, which introduces collaboration between CERN and Swedish industry on a more specific level. Interviews have been made in fifteen Swedish
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companies, and the results from these are presented in chapter eight. The
chapter is initiated, however, with a presentation of CERN-industry collaboration from CERN’s viewpoint.
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Chapter 8: Collaboration between CERN and
(Swedish) Industry

This chapter is devoted to interaction between CERN and industry, with a
main focus on different aspects that the respondents in the Swedish companies have considered relevant. The chapter aims at describing some of the
more general characteristics of interaction between CERN and Swedish industry. In order to highlight the interactive aspect of these relations, the beginning of the chapter focuses on the perspective CERN employees have on
interaction with industry, followed by the companies’ view of said interaction.

Collaborating with Industry – CERN’s Point of View
Despite the fact that industry has been involved substantially since the startup of CERN, something that was already pointed out early in the 70s, the
concept of R&D collaborations did not become widely used until the mid1980s. At that time, the LEP was under construction, a project by far surpassing any of the previous accelerator/detector projects. In addition to the
real need for industry, because of the new accelerator project, the council
was keen to increase collaboration with industry in line with the 1987 Review Committee recommendations (Bourgeois, 1997:31). It has also been
mentioned, that at this time industry was ready to take part in the actual development: ‘there are now firms in Europe which consider themselves capable of carrying out the design and development work currently being done at
CERN’ (Abragam et al., 1987b:38).
Even before the LEP accelerator was up and running in 1989 there were
already discussions about the next accelerator project, the LHC. Since most
resources went into the construction of LEP, there were few resources available for LHC R&D. In addition, many of the supplies needed for LHC were
of an ‘industrial character’, for instance in size, and it was thus deemed appropriate that industry was involved from the beginning (Bourgeois,
1997:31). One of these R&D projects initialised for the LHC will be presented in the next part of the chapter.
The change of heart from CERN’s point of view did not go without problems, however. There were (and still are) some difficulties to overcome. The
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first one concerns the differences between CERN’s academic culture and
industry’s business culture. There are several cultural differences that need
to be reconciled: pursuit of knowledge versus short-term profitability; publication of results and free exchange of ideas versus confidentiality to preserve
competitive advantage; and international cooperation versus concern for
national or company self-interest. In addition, CERN’s financial rules and
the question of intellectual property rights put obstacles in the way (Bourgeois, 1997:32).
Some of the CERN employees expressed doubts as to whether industry is
able to completely substitute CERN development. One opinion is that many
industries are down-sizing in much the same way as CERN is:
‘They say that the industry has developed so much, so that it
surely can make everything we want today. But that is not true
– industry has become better at their specific areas, but they
have also become more and more specialised, and they concentrate their resources more and more effectively. There is no
over-capacity on the engineering level, or the technician level,
in the industry anymore. In addition, there is no will to use the
margins they at least used to have, and let those margins be
used for something that might not be completely focused. To
just let those engineers work with something that they consider
fun, motivating – I think that has disappeared altogether. Today
they are forced to be effective, to produce results, and that
means serial production, that means to work on something directly aimed at producing profits for the company. And it
doesn’t mean participating in this kind of special projects, that
can eventually be turned into something, but it is not certain,
not guaranteed’ (Fernqvist, interview).
Part of the savings programme at CERN has entailed a substantial decrease
in the number of people employed by CERN. This reduction in staff numbers, together with the increase in the size of projects taken on, means that
CERN is more dependent than ever on industry:
‘So now we need more help from industry, and when we do, the
help is not there anymore. So there is more and more of a gap,
where we find fewer and fewer industries that are able to do
what we want to do’ (Fernqvist, interview).
Despite all the difficulties, however, during the last twenty years, there are
more and more stories of successful collaboration between CERN and industry (see e.g. Nordberg, 1997; Hähnle, 1997; Vuola, 2006). The next part of
the chapter introduces an R&D project carried out between CERN and in192

dustry. This R&D project involved mainly Swedish and Italian industry, but
in the presentation only the views of the Swedish firms and CERN are accounted for.

Collaboration between CERN and Industry – The
FERMI Project
Building a new accelerator like the LHC poses challenges on many levels,
not the least on the technical side. In order for the detectors to work and to
register data, there was a substantial development of technologies and apparatus needed. The LHC is different from the LEP for instance in the fact that
it produces a very harsh radiation environment, and therefore a massive
R&D effort was initiated when the decision about LHC was made. This generic R&D programme led to 63 proposals, and involved around 2,300 physics/engineers in over 250 institutes and industries (Goggi, 1998). Among the
technologies developed were; VLSI ASIC121 electronics, high speed computing and data acquisition, fast data selection and transfer, and fibre-optic
links. In addition, radiation hardness of detector parts and electronics was
developed (ibid.).
The research project called ‘the FERMI project’ had number R&D 16,
and aimed at producing ‘a digital Front-end and Readout Microsystem for
calorimetry at LHC’ (Löfstedt, 1998). In short, it is part of a system in a
detector. According to Löfstedt (interview), spokesman of the FERMI project;
‘We initiated this R&D 16 project, Giorgio [Goggi] and I… But
before we suggested anything, we talked to the great experts
within electronics research, and there are really two leading
people in the world […]. We had long conversations with both
of them, and asked if what we had come up with would be possible within a few years, or whether it was completely hopeless.
And everybody answered that, yes, it was possible – not right
now, but within three to four years – then the technology would
be there. At the same time, I spoke to CERN management about
this, and they said that I wouldn’t get a lot of staffing at CERN,
so I immediately contacted industry. We had ABB Hafo, Sicon
and IMC – which at the time was Linköping’s technology transfer company – on board from day one. And we have always
claimed that that was our strength, because industry has been
121

VLSI ASIC – Very-Large-Scale Integration (VLSI) is the process of creating integrated
circuits by combining a large number of circuits into a single chip; an Application-Specific
Integrated Circuit (ASIC) is an integrated circuit that is customised for a specific use.
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full participants rather that suppliers. This has also meant that
we have been able to benefit from their contacts’ (Löfstedt, interview).
The contacts with industry in the Linköping area stemmed from a number of
lectures on spin-offs which Löfstedt had been involved in, which in turn
stemmed from the activities that took part in this area during the 1980s (the
INES-project mentioned in chapter 7). According to Rolf Sundblad, Managing Director of Sicon, an association for spin-off companies from Linköping
University arranged a trip to CERN where presentations were made by a
number of different companies. This resulted in people from CERN coming
to Linköping, among them Bo Löfstedt and professor Goggi, and they asked
whether Sicon were interested in participating in a project. According to
Sundblad (interview), that was the beginning of the direct contacts. For IMC,
the story is similar, in that the company is also one of the spin-off companies
from the University of Linköping, and they got involved at the same time as
Sicon (Bodö, interview).

Technological Development
In order for the FERMI project to succeed, the project leaders believed that
industry collaboration was vital. CERN could not do all the development
themselves, because they lacked the resources to do so. On the other hand, a
firm would have no interest in paying for CERN’s development, no matter
how much it would help their technological development. For the Swedish
firms, their participation in the FERMI project was funded more or less 5050 by CERN and Nutek122. According to Bodö (interview),
‘when it concerns an R&D project, the design costs a certain
amount, and the production costs a certain amount. But then I
know from experience that when you design something for the
first time, and produce something for the first time, you never
get it right that first time. That’s just how it is in this world.
And to cover the complete cost for this R&D project, Nutek is
involved. Normally Nutek pays half and CERN pays half, and
in the best of all worlds, this covers our costs. But in this case it
isn’t going to cover the costs, I know that already’ (Bodö, interview).
122

Nutek, ‘Verket för Näringslivsutveckling’, ceased to exist on April 1, 2009, but most of its
activities were transferred to the new governmental organisation the Swedish Agency for
Economic and Regional Growth (‘Tillväxtverket’). The aim of the organisation was to promote and strengthen industrial development as well as sustainable regional development.
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Bodö claims that it has been worth it, however, because they have learnt
things they can now use in other settings, and they have also been able to
increase the overall competence within the company. For IMC, the project is
much more important for technological development than it is financially
important. According to Bodö, working with CERN is not just product development, it is technology development. A specific example is something
called flip-chip technology, which at the time was front-line technology
when it came to electronics. For the flip-chip assembly, it was quite difficult
for IMC to find a supplier capable of the assembly, and in the beginning the
company was reluctant to do it themselves. Finding a supplier turned out to
be extremely difficult, however, because the quantities were too small for the
experienced suppliers. Time passed, and in the end IMC did everything
themselves, including the development of the technology (Bodö, interview).
The cooperation between CERN and IMC is commented on in the following way by Löfstedt (interview);
‘CERN can probably not be considered to be driving technology anymore. We used to be – about fifteen years ago, we were
driving technologies. But today industry has surpassed us. But
we are still a catalyst, and in that case IMC is a good example.
A lot of the technologies they have developed for assembly are
driven by our demands. We did not know how to do it, but we
knew we needed something like it, and with joint brainstorming we came up with possible solutions. And they have
developed assembly technologies as a direct spin-off from our
work. In these cases we still have an important role to play.’
Thus, the part of the collaboration that involved IMC and CERN is mostly
described in positive terms, but when it comes to Sicon, the picture is not as
rosy. According to Sundblad (interview), there was one crucial factor for the
firm’s collaboration with CERN; ‘Nutek went in with a lot of money, and
that was more or less a prerequisite for our participation. Participating with
our own means was out of the question’.
From one point of view, however, the FERMI project participation has
been very successful for Sicon. It has generated a lot of new knowledge, and
it has contributed to the build-up of knowledge within the company, to the
extent that they would not have been where they are today, had it not been
for CERN (Sundblad, interview). During one point, Sicon had someone
down at CERN every other month, and CERN staff visited the company
regularly as well. According to Sundblad (interview), however, this was to a
large part subsidised by Nutek. Nevertheless, CERN was very important for
Sicon between 1991 and 1996, and at one point they were responsible for
half of the company’s turnover. But it never went further than R&D;
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‘In terms of R&D, we have delivered a lot to CERN, over time
it must be about 10 million SEK, but in terms of products
hardly anything’ (Sundblad, interview).
Having presented some of the views on the collaboration, some comments
made when the project was (nearly) over will be included next.

Wrapping FERMI up
All parties seemed to agree that FERMI was a successful project in that the
end result was a product that was going to work in the CMS detector. Apart
from that, some of the participants seemed a little disappointed. At the end,
the project involved eight universities and firms, but more firms were involved to start with. According to Löfstedt (interview),
‘when we started this R&D project I managed to involve some
Swedish companies, and universities as well, of course. It
started very enthusiastically and nice, but it died out. And now
I’m mainly working with Swiss and Italian industry. Because
they want to participate, and they are prepared to spend some
“risk money”. Swedish industry said that, “if you want us to
come, you have to pay for the trip”. Then I asked; “would you
say that to Saab if they called you?”. And they said “no, but it’s
not the same thing, you can’t compare it”’ (Löfstedt, interview).
Thus, one of Löstedt’s disappointments was that Swedish industry was not
willing to risk any money on the project, and that they treated CERN differently from an ‘industry customer’. Similar comments have been made by
other technicians at CERN concerning Swedish industry, that Swedish firms
are unwilling to spend money without the certainty of winning a contract.
Another of Löfstedt’s disappointments was that a spin-off company from
IMC was supposed to compete for the actual production of one of the modules developed, but this never happened. In addition to that,
‘the only thing that bothers me is that during the last two years
of the R&D 16-project, I was trying to push the industry members to form a consortium or something similar, because it was
completely clear, that when we reach the final stage of the development phase we have a nice publication, and some nice results, but that’s it. And the idea I had was to really try to make a
transfer. To say that, “OK, we have had industry with us, now
you companies go together, you take care of it now, and decide
between yourselves how you are going to share the pie, and you
have full IP rights, so go”. But the Swedes couldn’t make their
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minds up. So nothing came out of it. The Italians were hot to
trot, and tried to make something out of it, but they claimed that
nothing happened’ (Löfstedt, interview).
Sundblad’s (interview) view on the events is that from the beginning the
development project worked very well, but after a while, when other parties
were involved, more and more conflicts arose. He partly blames it on political aspects, in that some countries take an active part in their industry’s interaction with CERN, something Sweden does not do;
‘we participated during the actual project, but when it was about
to be carried out, it all turned into politics, and then it was apparent that we are too small, and that we don’t have the resources for the political aspects of it all, and we were outmanoeuvred by a company that came in much later to get the production. So it can be said that Sweden was fooled. Sweden paid
a lot in the beginning, and then Italy came in much later and
reaped the benefits of the initial work, and got the production.
There is too much politics in the whole thing. Companies that
have focused solely on delivering to particle physics have a big
budget for politics – some of them spend more money on political aspects than our whole turnover’ (Sundblad, interview).
When it comes to IMC, they seemed fairly happy with the project, however.
Within this project, they developed the new construction technique mentioned above, something they thought they would be able to use in the future
(Bodö, interview). After this brief presentation of one of the collaboration
projects, more views on CERN-industry collaboration will be presented in
the next part of the chapter.

CERN and Swedish Industry
As already mentioned, experimental physicists are dependent on enormous
machines that in turn have to be assembled from products from industry.
Thus, the physicists need to have contacts with people in different companies. Most of the physicists interviewed at CERN had some contacts, but
normally they were limited to one, or a few, companies. Depending on
whether an experiment is under construction or not, the need for contacts
with industry will differ. During the development- and construction phases,
companies will in some cases have to be intimately involved in the process.
Several people at CERN mentioned that it was rather difficult to interest
Swedish companies in the development projects that were carried out at
CERN, however. As one researcher put it,
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‘companies from the south of Europe never mention costs the
first thing they do. The first thing a Scandinavian company will
say is “it’s going to be expensive to prepare an offer for this”.
And they are also surprised when we tell them that we will give
maybe fifteen companies the chance to bid: “Why? We are so
good at this”’ (Leistam, interview).
Despite this perceived attitude, there are more than a few Swedish companies that have been awarded contracts at CERN during the years. One of the
aims of this chapter is to describe some of this interaction between CERN
and Swedish industry. In the study, interviews were made at a number of
Swedish companies. Some of these companies, as can be seen from table
8.1, have a long history of interacting with CERN as suppliers and/or partners in different kinds of technological development. Most of these relations
will only be mentioned briefly, but two of them will be discussed more thoroughly in the following two chapters. Table 8.1 below contains the Swedish
companies where interviews have been carried out.
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Table 8.1 Swedish Companies Interviewed
Company

Years of
contact
with
CERN123

Intensity of
contacts

Economic
importance for
the company

Technical
Importance
for the
company

Importance for
CERN

ABB Automation
Products AB
Elektrotryck
AB

>15 years

High

Some importance

Some importance

Ca 10 years

Moderate

Not significant

Not significant

Some
importance
Not significant

Ericsson Network Technologies AB
Fjellman Press
AB

Ca 5 years

High

Not significant

Some importance

Less than 5
years

High for
some years

Important for
some years

High

Habia Cable
AB

Mostly
indirect
contacts
Ca 10 years

Low, and
only for a
year
High in the
beginning

Not significant

Not significant

Important in
the beginning

High

Ca 10 years
(since
1991)
Only indirect contacts
Ca 6 years

Moderate

Important for
some years

Some importance

Some
importance
Not significant

--

--

--

--

High

Limited

>10 years

Low

No contracts

Not significant
--

>20 years

Low

Not significant

Not significant
No contracts
Not significant

>15 years

Variable

Limited

Moderate

Sicon AB

First contact 1990
Ca 12 years

WM-Data

Ca 3 years

High

Development,
but no contract
Important
1991-96
Limited

Not significant
Not significant
High

Not significant
Not significant
Not significant
Not significant

Hemi Heating
AB
IMC
IVP
Kumlins
Måleri AB/SA
Kverner Kamfab AB
Precisionsmekanik i
Studsvik AB
Sabroe Refrigeration AB
Sandvik AB

High 199196

Not significant

Some
importance
Some
importance
Not significant

Not significant

Source: Interviews made in the different companies and at CERN.
123

Years of contact with CERN refers to the number of years the company in question had
been in contact with CERN at the time of the interview. Several of these interviews were
made at the end of 1998, which means that the situation is quite likely to be different today.
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In the table above, all the Swedish companies where interviews were made
are listed. In appendix II the companies are described a bit more, together
with the names and positions of the respondents in each company. The interviews mainly concerned the relations with CERN. Thirteen of the companies
had had some sort of business relations with CERN, one of these companies
had been trying several times to get a CERN contract but failed, while the
last one had been working with a Swedish researcher, with a product that
was aimed for CERN, but the company itself had no contacts with CERN.
The list of companies in table 8.1 is heterogeneous in most aspects. The
number of years of contacts with CERN varies greatly, as does the intensity
of the contacts. In many ways, the companies’ experience of working with
CERN varies greatly, but there are also similarities. Some of the aspects of
interacting with CERN are discussed in the following pages.

Initiating Contact with CERN
The way in which contact was initiated with CERN differs greatly between
the different companies, as does the knowledge about CERN before the contact was initiated. In this part of the chapter, the start-up of the contacts between CERN and some of the companies studied will be discussed.124 In
some of the cases, additional actors were involved in the introduction, and
these will also be presented briefly. The companies that were involved in the
FERMI project have already been presented, so no further presentation of
them will be made here.
It differed between the cases who the initiating party was. Some of the
companies interviewed had played the active role in contacting CERN. At
Ericsson, for instance, one of the employees had seen a research article about
CERN and some technological development, and thought that Ericsson
should be able to deliver to CERN (Arvidsson, interview). Kverner Kamfab
had been trying to get a contract at CERN for many years, but, at the time of
the interview, still without any luck (S. Larsson, interview). For Hemi Heating, the founder of the company was working for an ABB company, and he
was visiting CERN when he got the question about whether they would be
able to supply heating jackets125 for different applications. Kvael (interview)
did not think this would be a problem, since he knew that ABB had about a
thousand suppliers. Back in Sweden again, he realised that the problem did
not have a simple solution, because CERN’s request concerned a completely
124

The fact that some companies have been interacting with CERN for over ten, and sometimes over twenty years, means that the recollections of how contact was initiated are somewhat hazy. I have therefore focused on the companies that were able to give good descriptions
of the initial contacts.
125
A heating jacket is something you put over installations - e.g. pumps, valves, tubes pipes
etc. - that are sensitive to temperature changes, especially when you are working with gas or
liquids.
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new product, something that the suppliers did not know about, so nobody
was prepared to invest in the idea. The result was that Kvael founded his
own company, Hemi Heating (Kvael, interview).
There are also examples of companies that have found out about CERN
through other companies. Sabroe Refrigeration AB first came in contact with
CERN when CERN decided to use superconducting technology with liquid
helium in the LEP accelerator. This was at the end of the 1980s, when the
company won the first contract, which was later followed by four complete
plants for full-scale operation. One of the reasons why Sabroe was able to
deliver what CERN needed was the fact that they had been delivering compressors for liquid helium to Air Liquide, one of CERN’s suppliers of cryogenic facilities. When the actual request arrived, the sender was not CERN
itself, but the three companies that were able to produce cryogenic facilities126. It was not until the first two installations had been delivered that
Sabroe came in direct contact with CERN (Albert, interview).
A slightly different path was taken by Sandvik. The company participated
in a trade fair, where they handed out samples to interested people (Holmberg, interview). A few years later, these samples had found their way to
CERN collaborators, and a Swedish-Finnish research group used their material. It was the success of this research group, which managed to build a very
good prototype for a dipole magnet (one of the kinds of magnets that are
used in the LHC accelerator), that made the company interesting as a supplier. It was also these contacts that introduced Sandvik on the supplier list at
CERN (which, in turn, meant that they got other market surveys etc.) (Nikkarinen, interview).
Individuals sometimes work as the connecting link between CERN and
companies. Precisionsmekanik i Studsvik, used to, as the name indicates, be
situated in the Studsvik area, and they were closely connected to Studsvik
AB, a company that delivers research and consulting within the nuclear industry. People at Studsvik had been working at CERN, and through these
contacts, Precisionsmekanik came in contact with CERN (Nilsson, interview).
For many of the Swedish companies, efforts made by NFR, and later by
TTA, were an important help in getting contacts with CERN. Both the companies that have been awarded service contracts, WM Data and Kumlins,
mentioned TTA, and especially the efforts of Anders Hugnell, as an important factor in getting the contracts (Hanna, interview; M. Larsson, interview).
Another company, Elektrotryck, was contacted by people from NFR, they
were sent papers to fill in, and out of this they won a general agreement with
CERN (Björsell, interview). In the case of Habia Cable, the company had
well established contacts with CERN through their Dutch sales representa126

These three companies were Air Liquide S.A., Linde Kryotechnik A.G. and Sulzer; however, Sulzer’s cryo operations have since been bought by Linde.
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tive, but when TTA started its activities, they tried to move the contacts over
to the Swedish organisation. In the end it was decided, however, that it
worked better to handle the contacts through the already established channels, wherefore the contacts remained with the Dutch representative
(Lindberg, interview).
The last way of initiating contacts that will be mentioned here concerns
the cases where CERN has initiated contacts. In many of these cases, there
have probably been contacts on some level before, e.g. in the way of Swedish representatives making sure that a certain company is listed in the CERN
supplier database. For Fjellman Press, CERN contacted them in the beginning of the 1990s, first with a market survey, and then later on with a call for
tender, for a laboratory press. This first contact later led to the contracts for
three full-scale presses (K. Fjellman, interview). For the Swedish ABB company interviewed, this was also felt to be the case, but of course both Asea
and BBC had been delivering products to CERN for a long time, so both
actors knew about each other before this actual contract.
It is obvious that there are many ways of getting in contact with CERN,
some of which have been presented here. The wide variety stretches from
companies finding out about CERN and initiating contacts themselves, to
contacts being made through other actors, such as other companies, research
groups or organisations put in place to promote interaction – in Sweden’s
case TTA Technotransfer. In some cases, the company has, for one reason or
another, made it onto CERN’s supplier list, and in these cases it has been
presented as CERN making the first move. We will now move on to looking
at cooperation with CERN.

Cooperating with CERN
After the first contacts, most of the companies interviewed have continued
interacting with CERN. This part of the chapter focuses on a few aspects of
cooperating with CERN. The first aspect concerns the properties of the
product delivered, and especially whether it is custom-specific or standardised. The second aspect deals with the question of whether CERN is different from other customers.
Customised vs. Standard Products
Out of the thirteen companies that have had, or have been trying to get, supply contracts, nine of them have delivered (or have made offers for) customer-specific, or mostly customer-specific, products, while three companies
have delivered mostly standard products. In the thirteenth case, it is a mix
between standard and customer-specific. This picture does not completely
correspond with what has actually been delivered from Sweden to CERN,
insofar as a larger percentage of the contracts are for standard products. Most
of the companies delivering standard products, however, are not in direct
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contact with CERN. In these cases, most of the contacts are handled through
agents, like in the case of Habia Cable AB, where their Dutch company handled the contacts with CERN.
The companies seem to deliver to CERN what they deliver to their other
customers; if they are used to customisation, they will do that for CERN as
well and vice versa. In the case of Sabroe, the company’s main product is the
compressor, but the compressor is embedded in a complete unit, containing
things like oil coolers, ventilation systems, steering equipment, pipes and
cables (Albert, interview). To 99 %, the compressors are standardised, because the company will have to be able to provide spare parts for fifteen to
twenty years. This means, that even if it would be worth the money in the
short term to produce specialised equipment, the cost of producing spare
parts for specialised products, and keeping track of these products, would
eventually make customised adaptations bad business. For CERN, some
small changes have been made, but only in the surrounding system, and
these kinds of adaptations are made for other customers as well. CERN’s
demands when it comes to instrumentation, impenetrability etc. differ from
the ‘bread and butter’ installations in the food industry, but are no more demanding that the requirements from the chemical industry (Albert, interview). So even if the company makes some adaptations in the product, similar adaptations can be made for any customer. The same situation can be
depicted for the products that for example ABB delivers to CERN (Bodin,
interview).
In the case of the customer specific goods, the answers received were almost unanimous. It went along the lines of ‘we provide customer specific
solutions for all our customers, so CERN is not a special case’ (e.g. Elektrotryck, Fjellman Press, Habia Cable, Hemi Heating, Kverner Kamfab, Precisionsmekanik). Thus, it seems to be the companies’ modus operandi that
determines the way of working with CERN in this respect.
Is CERN Different from Other Customers?
The instant response to the question of whether CERN is different from
other customers was (in most cases) negative. After thinking about it, however, the respondents were able to pin-point a number of aspects that they
thought were important when interacting with CERN. Some of the companies are not normally in contact with the end customer, so the very fact that
they were, and that the end customer had ideas and requests, was different
(e.g. ABB, Sabroe). Other aspects are presented below.
Effects of the Procurement Rules
Some of the differences between CERN and other customers that the suppliers experience can be attributed to the procurement rules. Starting with the
paperwork, it was described in the following way by one of the respondents;
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‘CERN differs from some of Habia’s other customers – they are
fairly formal, starting with Market Surveys asking a number of
questions, and then, if you get accepted, you get to make an offer. But this does not differ from nuclear and military industry’
(Lindberg, interview).
For the companies familiar with public procurement, the procurement procedures came as no big surprise, but for companies used to only dealing with
industry, CERN was considered somewhat rigid. Another aspect of this inflexibility had to do with the calls for tender. When you make an offer to
CERN, you have to fulfil the specification, and you cannot make an alternative offer, or other suggestions. According to Albert (interview), this took
some time to get used to, because, according to him, you normally arrive at
the solution in the discussions with a customer.
Even if big companies at times work with competing suppliers, the big
difference between CERN and an industrial counterpart is that the call for
tender is exactly the same for all the competing companies. In an industrial
setting this is not always the case. In addition, if a supplier asks CERN a
question, the answer becomes public to all potential suppliers (even though
the question is not), which means that it is possible to read between the lines
and figure out where the problems are. According to Albert (interview), this
is a unique way of working. On the other hand, making an offer that is a
little bit more expensive, but a lot better technically, does not score you any
bonus points at CERN (Albert, interview).
The fact that Sweden was a well-balanced country for a few years made
working with CERN a bit more difficult. In one of the interviews, it was
mentioned that Swedish companies therefore had to think about what subcontractors they used, because this is also calculated in the final offer. Using
suppliers/subcontractors from a poorly balanced country (making up for at
least 51 % of the value of the contract) can help the company win the contract, or at least to get the chance to win it in the adjudication process (K.
Fjellman, interview). The fact that the USA cancelled its Superconducting
Supercollider in the mid-90s in some ways affects the companies of the
member states today. Some of the non-member states make huge contributions, and therefore their industries will have to be considered as well (Albert, interview).
Thus, for some companies the process with market surveys, calls for tender etc. seems overly onerous, while others do not consider this to be a problem. The rule about fair return was also something that many respondents
were aware of, and some even to the point of adjusting for it in their offers.
It has to be pointed out, however, that some of the contracts mentioned in the
interviews were awarded during the time when Sweden was poorly balanced,
or even before this rule was introduced, and were therefore not affected by it.
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We will now continue with different aspects of interacting with a big research organisation.
Interacting with a Research Organisation
For companies not used to working with a research organisation, there are
many things that can be confusing. Some of these aspects were presented in
the previous part and have to do with the procurement procedures, while
others are simply related to CERN being a research organisation. In addition,
the sheer size of CERN tends to be confusing:
‘As in every case, and with all customers, it is people dependent. I think it depends on the person you interact with - how
easy it is to receive information, and what the interest is. But
compared to other customers, it is more complicated to do business with CERN. They seem to have a gigantic organisation’
(Nikkarinen, interview).
The size of the organisation has been commented upon during several interviews, and CERN has also been compared to a multinational company.
Thus, finding out whom to interact with at CERN can be very difficult.
Another aspect of interacting with CERN has to do with commercial considerations. According to one respondent, CERN sometimes expect ‘noncommercial behaviour’ from its counterparts (Albert, interview). Something
that people at CERN found strange was the fact that there was a sharp dividing line between the three cryogenics companies127 that were involved in a
particular problem. They were asking them why they were not cooperating,
and they also had other ‘non-industrial’ demands (Albert, interview).
The most commonly mentioned aspect, however, had to do with technological demands and technological developments. As Lindberg puts it,
‘the only question is if Habia can fulfil CERN’s demands all of
the time, but the question is if anybody can do it. They are in
the fore-front of what can possibly be achieved. So it takes a bit
of imagination and a whole lot of energy to solve it. The reason
why Habia bothers to work with CERN is that the products are
“state-of-the-art”, and that the demands are at the fore-front of
what is possible to do’ (Lindberg, interview).
The technical aspects were thus considered the main reason for working with
CERN. Likewise, the respondents at Fjellman Press mentioned CERN’s
importance in developing their own skills and technologies. It was apparent
127

The three cryogenics companies were Air Liquide, Linde and Sulzer. Sulzer has since been
bought by Linde, so there are now only two big cryogenics companies in Europe.
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that CERN had higher demands on the presses than any other customers had,
and this forced the company to make additional contacts (among others, a
professor at Chalmers University of Technology was involved). The company also had to be more careful with regards to both construction and production. The result, however, was that the company became more secure in
what they told their customers regarding the specifications, and it also led to
a better understanding of how to achieve high precision (B. Fjellman, interview). Furthermore,
‘CERN is more open than other customers, and willing to share
their experience and their knowledge. And they have made a
well-developed call for tender, and thought things through, regarding what they need’ (B. Fjellman, interview).
It is not always just positive with the technical demands from CERN. According to Albert (interview),
‘the installations delivered to CERN require more engineering
than installations to many other customers, which ties up valuable resources. This means that deliveries to CERN are quite
expensive to produce.’
On the other hand, Sabroe can learn from CERN, insofar as CERN is more
open to discuss both technical and commercial aspects in different contexts
(Albert, interview). In addition, CERN is quite consistent and very qualified
as a buyer. They ‘play with open cards’, and it is possible to try new ideas
with CERN, something that can be difficult if you are working with industry
(ibid.). When working with industry, it has happened that Sabroe has made a
detailed proposal to an industrial customer, who then has taken that proposal
to another supplier, which for Sabroe means that all that work was made in
vain. This has never been the case with CERN (Albert, interview).
Albert (interview) stressed that it is important to remember that CERN is
not a commercial company;
‘with some customers, if you have a technical solution that is
unique, then you are pretty sure that it will leak to our competitors. But the competitors’ solutions come to us as well. Customers like this tend to get black-listed, and CERN was not
aware of these unwritten rules. That problem has been solved,
however. Another thing with CERN is that it is completely open
– anybody can go and see the facilities, and this includes
Sabroe’s facilities at CERN, to take photos and so on. So in that
way the technical solutions can become common knowledge.
This is part of CERN’s philosophy, however, to develop tech206

nology in all areas, and in this way CERN contributes to the
general technological development, and not just to physics research. And this is really quite good’ (Albert, interview).
This quote points to the aspect that, even though the openness is not always
beneficial for the specific company, industry in general benefits from it. This
could of course be considered a problem for the individual company, even
though it was not seen in this way by the respondent. The following text,
however, focuses on aspects that have been considered problems by some of
the respondents.

Problems with CERN
The companies that had been working with CERN did not have any major
criticisms of the organisation. Some of them mentioned a few minor difficulties, however. The language can be a bit of a problem, since market surveys,
and later the calls for tender, can arrive in either English or French. Some
companies mentioned this as a problem (e.g. Precisionsmekanik), whereas
others thought that it was less of a problem; ‘you understand the technical
specifications anyway’ (e.g. Kverner Kamfab). In general, the potential language problem was stressed more by other respondents, e.g. people at
CERN, than by the respondents in the companies. For the service companies
working at CERN, however, being able to speak French was mentioned as
an important factor.
The other big problem, or rather a big disappointment, was mentioned by
the company that had not yet received a contract from CERN. The respondent started by telling the story about filling in the market survey, and then
continued;
‘I had filled in all of it, but missed to put a cross in one place or
something like that, and we were eliminated because of this.
This is one of the problems with CERN, it is extremely bureaucratic, and in this case I felt like they were changing the rules,
because they had received a lot of answers. We have never succeeded in our offerings to CERN. Our previous head of sales
went down to CERN for one of the presentations made by
Swedish companies, just after we had lost a contract. When he
saw what CERN had actually got he despaired, because it was a
much simpler product than they had originally asked for. Their
specifications tend to be quite complicated, and Swedish companies tend to take these seriously, and we try to achieve everything in the specifications, which means that we have to adapt
accordingly in the quoted price’ (S. Larsson, interview).
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All in all, there were very few problems mentioned. As the quote above
shows, however, the results could have been very different had more companies without previous contracts at CERN been included.

Industrial Service Contracts
As mentioned in the previous chapter, there is division of contracts into supply contracts and industrial services. The industrial services only have a
target return of 0.4, which means that the divisions into well and poorly balanced countries does not play as important a role. The duration of these contracts may vary; the standard contract used to run for five years (three plus
one plus one), but for contracts
‘covering new outsourcing of CERN activities of a high technical level, entailing an extensive training programme to transfer
the knowledge from CERN to the contractors’ personnel and
where there is a significant initial financial investment for the
contractor, the maximum duration of such industrial service [is
recommended to] be extended from five to seven (five plus one
plus one) years’ (CERN document FI-PI-IS/cb/2.09.04).
The financial value of the service contracts can vary quite substantially, depending on the extent and the duration of the contract in question.
Of the Swedish companies interviewed for this study, two of them fall
into the service category; Kumlins and WM-Data. Both of these companies
mentioned TTA Technotransfer as an important part in gaining the contracts,
and both companies were helped by the fact that Sweden was a poorly balanced member state when it came to service contracts (Hanna, interview; M.
Larsson, interview).
The difficulty with the service contracts, as opposed to supply contracts,
is that the company has to provide the people that provide the service, and in
this case it means bringing Swedish people to CERN, i.e. to Switzerland/France. This also means complying with local regulations concerning
working conditions etc. Kumlins solved this problem by bringing Swedish
painters down for three weeks at a time, with a flight back and the fourth
week off in Sweden. The plan was to try to, over time, have some French
painters working for them as well, but in the end that idea was dropped
(Kumlin’s Local Manager, interview). For WM-Data, the computer consultants, they relocated their staff. The company recommended that only single
people went, because it would be difficult to support a family on one income, seeing that living in the CERN area is quite expensive. It would also
be quite difficult for a spouse to find a job in the area (WM-Data’s Local
Manager, interview).
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For the computer consultants there was one important aspect that was
originally underestimated; the need for the personnel to speak French. It was
believed that English would suffice, but it turned out that French was necessary in order for them to make contacts at work. This problem was partly
helped out by language courses, and partly by an attempt with teams, where
one Swedish person and one Swiss person worked together (WM-Data’s
Local Manager, interview). In the case of the painting company, a French
speaking Swede was employed to handle all the customer contacts at CERN,
and the painters did not necessarily need to speak French (Kumlin’s Local
Manager, interview).
Neither of the companies has gained another contract at CERN, but in
some regards the contracts can be considered successful. For instance, the
painting company used CERN as a reference on their website until they were
bought by another company in 2007; ‘One commission we are especially
proud of is the several years’ commission we had with CERN, the international research organisation in Geneva’ (author’s translation)128. In the case
of WM Data, some of their staff is still working at CERN, even though the
company has left, and, although perhaps not a success for the company, for
Sweden it means that more Swedish people are present at CERN.
Since these service contracts, CERN has introduced an addition to the adjudication process for the supply contracts, the ‘best value for money’ practice. This practice was introduced in 2008, and the reason for this was to
increase the quality of services CERN receives (CERN Bulletin, 2011)129.
Having gone through some of the characteristics of CERN-industry contracts, we will now try to give some answers to the question ‘why CERN?’.

Why CERN?
Although it might be a cliché, there are as many reasons for working with
CERN as there are companies doing it. There are a few recurring themes
when the question is asked, however, such as advanced technology and the
reference value. In the case of the service contracts, aspects such as an interesting challenge for the personnel, and a way to keep good consultants were
also mentioned (M. Larsson, interview).
When discussing the technological value of working with CERN, some of
the companies stressed this factor as being the main reason for working with
CERN. In Sicon’s case, for instance, participating in an R&D project with
CERN contributed to a build-up of knowledge within the company, so from
that point of view working with CERN was very good (Sundblad, interview).
According to Sundblad (interview), Sicon would not be where they are to128

http://www.kumlins.se, ’Ett uppdrag vi är särskilt stolta över är det flerårsuppdrag vi hade
för den internationella forskningsstationen Cern i Genéve.’
129
See also chapter seven.
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day130 were it not for the FERMI project. Several of the other respondents
mentioned technological factors as a reason for the company to work with
CERN (e.g. Ericsson, Fjellman Press, Habia Cable, IMC).
When it concerns the reference value, a fact that is often stressed at
CERN, many of the respondents made affirmative remarks. Lindberg (interview) said that he does not believe Habia Cable makes a lot of money on
CERN,
‘but it is interesting to push the production to its limits, and to
see what the company is able to do. And if you get an order it is
strategically important, and perhaps a matter of prestige. And
this can be important in other cases – it is a good reference.
CERN normally wants very customer-specific products. CERN
is a demanding customer, but at the same time an interesting
customer’ (Lindberg, interview).
Another comment was that
‘CERN definitely has a reference value, but it depends on what
kind of customer it is, and what they know about CERN. CERN
has high technological requirements, so that is a good reference
value, even if it is not “in-you-face” like a mobile phone, for instance. The good thing about the CERN projects is that they are
not especially confidential. This means that you can use and
show your results in a completely different way than if you are
part of an industrial research project. It is not always possible to
use an industrial customer as a reference the way you can use
CERN’ (Bodö, interview).
For Sandvik, CERN never became important as a reference. If the company
had received the special steel contract they were hoping for, however, it
would have been huge business, and also a great reference (Nikkarinen, interview). Another respondent mentioned that not that many people in Sweden know about CERN, so, depending of course on what business you are in,
the value of the CERN reference is rather limited (Björsell, interview).
The reasons for ABB and Ericsson to work with CERN will be further
explored in the next part of the chapter, wherefore they are not discussed
here. After the concluding remarks, however, we will continue exploring the
interaction between CERN and Swedish companies; starting with Ericsson
and CERN in chapter nine, followed by ABB and CERN in chapter ten.
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That is, at the time of the interview.
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Concluding Remarks
This chapter has provided an overview of some aspects that are important for
the interaction between CERN and the companies studied, both from the
view of respondent in the companies and respondents at CERN. In the text
above, a number of companies that have been awarded contracts from CERN
were introduced. Based on the interviews in those fifteen different Swedish
companies, two examples emerged that were considered especially interesting to come back to. In both examples, there seemed to be a certain substance to the interaction with CERN; a number of people from the company
had been in contact with a number of people at CERN, and this interaction
had also resulted in products. Those two examples of interaction between
CERN and industry will be presented in the following chapters. The descriptions follow more or less the same pattern, with an introduction of the company to start with, followed by a fairly chronological account for the interaction over time between CERN and the company.
Chapter nine concerns Ericsson Network Technologies and the development of optical fibres for LHC detectors, and it is a good example of an
R&D collaboration, where Ericsson started out with an R&D contract for
small quantities. Unlike the FERMI collaboration described in the current
chapter, it is a collaboration restricted to one company, one group at CERN,
and a few physicists in Sweden, even though the product has to fit in a bigger setting.
Chapter ten is based on a long-term contract between an ABB company
and CERN, and the products in focus are control systems (used at CERN to
control big cryogenic facilities). The second case is a more mixed example
of long-term collaboration. It has elements of R&D, but these are not the
most important characteristics of the relationship.
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Chapter 9: Ericsson Network Technologies
and CERN

In the previous chapter, a number of Swedish companies that have in one
way or another been interacting with CERN were presented. It is now time
to focus more closely on a couple of these companies. The company that will
be presented in this chapter is a daughter company of Ericsson named Ericsson Network Technologies.
In a document from CERN, the development Ericsson Network Technologies has made for CERN is given as an example of successful technology transfer (Bressan & Streit-Bianchi, 2005:41). Already in 2000, however,
a number of Ericsson employees made a presentation of the company and its
products at CERN, and the cooperation was well on its way. This chapter
will present the interaction between the two parties, with a focus on the development of different optical fibre cables (mainly for LHC detectors).

Introduction
In the construction of the detectors for the LHC accelerator at CERN, a lot of
new suppliers were needed. One of these suppliers is Ericsson Network
Technologies, one of Ericsson’s daughter companies, which is situated in the
forest outside the small town Hudiksvall in northern Sweden. Ericsson Network Technologies provides optical fibre cables for two of the LHC detectors; CMS and ATLAS. Up until mid-2002, they had provided cables for
five different subprojects within the two big detector projects.
Ericsson Network Technologies develops and produces applications and
systems for power utilities- and telecom networks (Medin, 2007; Ericsson
website, 2009-06-28). Although the company name is Ericsson Network
Technologies, it is referred to as Cables & Interconnect within the group131
(ibid.). The company is organised in two different production segments;
Energy and Telecom (Medin, 2007). The production of optical fibre cable,
which will be the focus of this part of the chapter, belongs to the Telecom
business area (Ericsson website, 2009-06-28).
131
It is also under Cables & Interconnect it can be found on the Ericsson website,
www.ericsson.com.
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Ericsson Network Technologies has its roots in the company Sieverts
Kabelverk that was founded in 1888. The company’s core business was production and development of copper cables for telecom and power networks.
Ericsson acquired Sieverts Kabelverk in the 1920s (Ericsson websitecooperation, 2002-06-06). In the late 1960s, Ericsson Cables (renamed Ericsson
Network Technologies in 2002) built a new factory in Hudiksvall. To start
with, only the cable production (of copper and later optical fibre cables) was
moved there, but later on the headquarters were moved as well. When the
factory was built, copper cables were still the main product (Berglund, interview).
Apart from the headquarters in Hudiksvall, the company has two other offices in Sweden, situated in Stockholm and Falun respectively, and business
unit offices, as well as sales offices, in other parts of the world. Around a
thousand people work for Ericsson Network Technologies worldwide, out of
which some eight hundred in Sweden (interviews; Ericsson Network Technologies’ annual report 2007). Up until early 2009, around five hundred
people worked in Hudiksvall (interviews; annual report 2007), but early that
year one hundred people working there were given notice (Edenholm, 2009).
Today, approximately 300 people work in Hudiksvall (SvD, 2012-11-07).
The Hudiksvall factory takes care of all the production of copper and optical
fibre cables, while the Falun factory handles power cables. In the spring of
2002, these three kinds of cables were each responsible for about one third
of the income (Bäckström, interview).
Traditionally, other Ericsson companies have been among the most important customers (and still are in many respects). According to Lena Larsson (interview), Ericsson Network Technologies produces a special kind of
cable that is used for AXE-switches just for Ericsson companies. Other customers that have been important for a long time are Telia and Banverket, and
with these companies Ericsson Network Technologies also has technology
development projects. According to Bäckström (interview), Telia has driven
the technological development of Ericsson Network Technologies to what it
is today. Customers that could become more important in the future are private telecom companies especially in Europe, but a problem with these is
that ‘they do not know exactly what they want, or what to pay for it’ (ibid.).
Ericsson Network Technologies132 is a small actor on the fibre cable market. Some of the more important competitors are Alcatel, Pirelli, Siemens,
Corning, Drakakabel, Losent, Sumitomo and some other Japanese companies (interviews at Ericsson). Interesting to mention is, that Corning is also
one of Ericsson’s most important suppliers of optical fibre for the fibre cables.
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Ericsson Network Technologies will hereafter be referred to as Ericsson.
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Products and Production
For a long time, copper cables were the only cables produced by Ericsson. In
1978, however, the company produced its first optical fibre cable, and the
first volume deliveries were made during 1985 (Optical Fibre Cables Product Information 2000). The following passage will focus on the optical fibre
cables and the production facilities used to make these cables.

Optical Fibre Cables
Whereas copper cables are, simply put, made from a copper thread covered
by plastic sheaths, optical fibre cables are based on acrylic-covered glass
fibres, bundled around a central strength member and then covered with a
plastic tight coating or loose fitting tube. Even though the optical fibre cable
technology is quite young – the first time optical fibres were used in commercial telecommunication networks was in 1977 (Optical Fibre Cables
Product Information 2000) – the optical fibre cable has already gone through
several major developmental stages. For Ericsson, their products have gone
through several such stages, leaving them with a number of designs of different complexity available today.
The optical fibre as such can be used for many different purposes, but the
cable has to be adapted to where it is to be used. There are many external
factors to be taken into consideration. Some of these are crushing forces,
pulling forces, abrasion, corrosion and aging – not to mention resistance
against rodents and gunfire. At Ericsson there is a group responsible for developing and testing optical fibre. This group is often in contact with customers to discuss technical aspects, cable properties, solutions to problems
etc. (L. Larsson, interview).
Some of the differences between copper cables and optical fibre cables
are that the copper cables can be used over long distances without losing
accuracy in signals, which is not the case with optical fibres, but optical fibres instead have the advantage of being able to transfer more data. Another
difference is the possibility to bend the cable; with a copper cable this can be
done much more than with an optical fibre which relies on reflection of light
(interviews at Ericsson).
The optical fibre itself can be said to consist of two materials; glass and
acrylate coating. Ericsson produces some of the optical fibres that the company needs, and the rest is bought from predominantly one supplier (Arvidsson, interview). The optical fibres have to be further coated with a secondary
coating and sheathed before they are used as cables. The sheathed cable is
now ready for all kinds of indoor applications, as well as outdoor applications in ducts and conduits. For some outdoor applications, however, a reinforcement of some kind is needed to further protect the cable (Optical Fibre
Cables Product Information 2000). The optic fibre group at Ericsson co215

operates quite closely with the suppliers. In relation to the fibre production,
they have two main suppliers; a Japanese company provides the glass, and a
Dutch company provides the acrylate. When it comes to the optical fibre that
is purchased, one of the most important fibre suppliers is the American company Corning. Corning’s main European production is located in Germany.
In addition to these suppliers, Ericsson is also working closely together with
a machine supplier in Finland, where they buy machines that they also further develop (Arvidsson, interview).

The Production Facilities
Ericsson has two main production facilities in Hudiksvall, the fibre factory
and the cable factory. The fibre factory was built in the late 1990s, and the
production of fibre was not up to full speed in 2002 (L. Larsson, interview).
Even when reaching full production, however, Ericsson would still have to
depend on outside producers, because different kinds of fibre are needed for
different kinds of cable. When fully operating, the fibre production was estimated to provide the cable production with about 50 per cent of the fibre
needed (L. Larsson, interview). Ericsson produces more standardised fibre
qualities themselves, and buys specific fibre qualities from their suppliers.
One of the most important fibre suppliers is, as mentioned above, the American company Corning. In addition to Corning, there is a Dutch supplier of
fibres which is important for the supply of some specific fibre qualities (Arvidsson, interview).
In the cable factory, which is located next to the head office (the fibre factory is located a few hundred metres further down the road), anything from
small fibre cables to huge sea cables is produced. Apart from the differences
in cable types, there is also a difference between orders for new cables, the
so-called experiment orders, and orders for more standardised, or already
produced, cables. For the experiment orders, adaptations have to be made in
the machines, the right tools have to be found, and fixtures, and all those
things concerning the production facility (L. Larsson, interview).
In the cable factory, there are also test laboratories, both for materials testing and for the testing of finished cables. When first the optical fibre and
then the whole cable is produced, the cable is tested in this test laboratory.
The cables that undergo the most extensive tests are the experimental orders.
These cables are tested in the experimental test lab before they are sent off to
customers. The tests include pulling, bending and testing at different temperatures.
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Ericsson Network Technologies and CERN
CERN has been on the cards for Ericsson for a long time, but in the beginning it was mainly because of personal ties some employees had with people
at CERN. Some attempts were made to become CERN suppliers quite a few
years ago, and Ericsson also got some invitations to tender. During this period, however, CERN mainly needed less advanced standard products, like
computer cables, so it never became an interesting prospect (NygårdSkalman, interview). For Arvidsson, Ericsson’s fibre expert who also has a
PhD in physics, CERN has of course always been interesting from a research
point of view (Arvidsson, interview).
For the current relations with CERN, the initiative was taken in 1998.
Neither of the parties contacted the other directly. Instead, one of Ericsson’s
main suppliers of optical fibres, the American company Corning, showed
Arvidsson an article during a technical meeting. The article discussed one of
CERN’s detector projects, CMS, and their need for optical fibre cables.
When Arvidsson saw this article, his immediate reaction was that ‘this suits
us perfectly’ (Arvidsson, interview). With the ribbon cable technique that
Ericsson masters, and with the optical fibre that Corning produces, Arvidsson believed that they would be able to produce a product that CERN
needed. Because CERN did not just need the optical fibre – they needed the
cables. So shortly after this meeting with Corning, Larsson and another person from the cable group were also involved in the project. Larsson was then
one of the product developers in the fibre cable group; some time later she
became a technical product manager for fibre cables (L. Larsson, interview).
At CERN, a programme on optoelectronics, and the use of optical fibre to
read out data from detectors, was started in 1994. The aim was to find suitable products for the LHC-environment, and it concerned very generic
know-how, like ‘can we use optoelectronics in LHC detectors?’. In the end,
all experiments bar the CMS experiment left, so the project then became part
of the CMS group.133 To find suitable products within the optical field, close
links were established with a few companies. According to Vasey (interview), you can only handle relations with a few companies during the development phase, because it costs both money and efforts, and Ericsson was not
one of the select few in the beginning. So, from CERN’s point of view, it
133

The ATLAS and the CMS experiments have made different choices when it comes to the
technology of data handling, and these choices were driven by the type of data format they
will be using. The CMS experiment is using an analogue data stream, which basically means
that they put very little processing capability in the front-end, inside the detector, and transmit
raw data as it is. The data can then be processed somewhere else. The other experiments have
decided to put more intelligence inside the detector, so then they don’t need the same sort of
technology to read out all the data. The price they have to pay, however, is that they have
buried the intelligence inside the detector, so afterwards they have to live with it. It is two
different philosophies, and they lead to different technologies for the optical part (Vasey,
interview).
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was not until they started publishing some of their results that they had obtained with other companies that they even found out about Ericsson. And
then only because Ericsson contacted them; ‘it was the perfect situation for
us, because it meant that they had an interest from the start, an interest in this
project’ (Vasey, interview).
While Vasey and his colleagues were working on the optoelectronics for
the CMS experiment, the people working on the ATLAS experiments also
needed to develop optical links. As part of this process, a number of workshops were held – the first one in Stockholm in late 1997. The purpose of the
first workshop was to invite, and to get a good technical contact, with the
companies that were active within the field of optical communications
(Pierce, interview). Among the companies invited were Honeywell (their
Swedish representative), Mitel Semiconductor, JEC Marconi, a Norwegian
company called AMG, Motorola and Hewlett-Packard:
‘All these big companies, they sent their representatives here.
We had a workshop of maybe 50 people, and then the companies gave technical presentations, and that kind of grew naturally. So the expressed purpose of this workshop was in fact to
give us these contacts, so it worked quite well’ (Pierce, interview).
At this point, Ericsson was not yet known to CERN as a cable producer.
The first contacts with CERN were based on investigations made by one
of the marketing people at Ericsson, who at the time was responsible for
sales in Switzerland. In the autumn 1998, Arvidsson, together with two more
people from Ericsson, went to CERN, where they met with, among other
people, Franςois Vasey. The discussions were instantly fruitful, and a number of meetings followed, both at CERN and in Hudiksvall:
‘It was then easy for [Ericsson] to say what they could provide,
whereas for the companies that come really at the beginning,
it’s not so easy, because you don’t know exactly what you need
yourself, and in what form you want to have it and so on. So in
the case of Ericsson, they knew what we wanted and were immediately very forthcoming in helping us achieving that, so in a
sense, even though they came late, they immediately reached
the speed of all the others’ (Vasey, interview).
Shortly after the initial contacts, Mark Pierce from KTH was also involved,
but for the ATLAS detector:
‘We wanted to be able to bend this cable around very sharp
turns, and this we could not find anywhere, and our problem
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was that the quantity we were talking about, the total volume
that we would eventually buy, was too small to really be interesting for a normal company. So if you would not have a company with an upstream interest, it would not work. And Ericsson had this interest. So we started discussing how to develop
the cable together, and then something also happened; it turns
out that the team working on the ATLAS project, doing the
same thing as I’m doing for CMS, it turns out that this team had
a strong base in Sweden. And I guess Ericsson was prospecting
all experiments, so they also got in touch with the team in Sweden, and then we decided to jointly develop the cable with the
ATLAS team, the CMS team and Ericsson. And that was interesting. It is very unusual in this community to reach this level of
agreement. But it worked, and Ericsson developed the cables
and sent samples to us and to ATLAS’ (Vasey, interview).
Together with Vasey and Pierce, the Ericsson development team tried to
develop a product that could be used by both CMS and ATLAS. In the end,
the two projects used different kinds of fibres, but the geometrical cable
dimensions are the same.
At the ‘Second Workshop on Optical Readout Technologies for ATLAS’,
held in Oxford in the beginning of January 1999, ‘we chose the good companies from a year and a half ago and brought in some newer ones, and reinforced the contacts in that respect’ (Pierce, interview). Ericsson took part this
time, and Arvidsson gave a speech. Obviously there were a number of other
companies present at this stage, some of them producing the same type of
products as Ericsson. Ericsson was regarded as one of the more interesting
suppliers, however:
‘It is not as if we had a relationship with Ericsson, we had other
companies, but Ericsson looked the best. We also worked with
another company on this, but basically they never delivered,
and Ericsson did. They were by far the most professional company’ (McLaren, interview).
Ericsson produced the cables for CERN, but there had to be other components attached to the cable; there should be a contact in one end, and a laser
in the other, and all the components had to be compatible. The different projects had different suppliers of the other two components, but in one case
Sumitomo supplied the contacts, and an Italian company provided the lasers.
In other cases, Sumitomo is one of the main competitors in the optical fibre
field, because the company is a big cable producer. In this case, however,
Sumitomo thus became more of a partner than a competitor (Arvidsson, in219

terview). This could also be beneficial for future cooperation between Ericsson and Sumitomo (ibid.).
When the technological development work done with CERN increased, a
CERN project group with its own cost centre and project leader was introduced at Ericsson. Other people (than the project leader) were of course
keeping their old contacts, but it was good to have someone responsible for
new contacts (Larsson, interview).

Initiating Development – CERN’s Requirements
When Ericsson had decided to try to develop new cables for CERN, an intensive range of activities followed to realise the product. What CERN
wanted differed from Ericsson’s standard production in some ways. First of
all, the cables had to be resistant to different kinds of radiation, gamma radiation being one of them. Another issue was that the cables were to be installed in particle detectors, where the bending of the cables becomes an
important issue. This is, as mentioned earlier, not a problem for a copper
cable, but the amounts of data that need to be handled made a copper cable
solution impossible. Since the detectors are sending and receiving vast
amounts of data, only optical fibres are able to handle this. A third issue was
the diameter of the cable; again, CERN’s requirements differed somewhat
from those of other customers (in that they wanted a smaller diameter). How
did Ericsson go about to develop the cables required and to match the requirements?

Developing the Product
During 1999, several test cables were produced. Normally the time from idea
to product is quite long for Ericsson. Depending on the circumstances, it can
take up to two years to deliver a test product. In this case, the process was
much quicker; from the time that the decisions were made, to the delivery of
two test samples only six months passed. These samples were both tested
extensively at Ericsson and sent to CERN for evaluation (Arvidsson, interview).
The cable that has been produced for CERN can be divided into three
parts, or links (L. Larsson, interview), all consisting of different kinds of
cable. The first link is developed especially for CERN, and it is in the fibre
that the big development was done. CERN demanded that it would be possible to scale down to a certain diameter around the fibre, and this was something no other customer had demanded before. In order to achieve this, new
materials had to be tested before the fibre group found an acrylate concept
that would work. This concept has already been used in new applications for
other customers (ibid.). With the second link Ericsson experimented with a
customer-specific solution, but in the end they got equally good results with
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a standard cable. Thus a standard cable is used. Concerning the third link this
is again a customer-specific product, and so far it has not been used for any
other applications. In the third link, the development lies in the construction
of the cable. The cable is designed to fulfil the specific needs of CMS, and
the ribbons are packed very tightly together. This is development on the
edge, both for what Ericsson’s machines can produce and for what the cables
should be able to endure. And all technological development on the edge
increases Ericsson’s knowledge about fibres and cables, which is useful even
if the cable cannot be used for other applications. In addition, advanced
technical requirements also teach the personnel more about their own production facilities, which, according to Larsson (interview), is an important
lesson to be learnt in itself.
CERN has taken an active part in the development of this new cable, and
for Arvidsson’s group this has been an interesting experience. Since this
group handles fibre issues and fibre development, they usually have more
contacts with suppliers than with customers. Their work includes a lot of
chemistry and physics issues, something that most customers know little
about. On the other hand, the situation has been reversed for Larsson and the
people she works with. Dealing with cable development and customisations,
this group is more used to customer contacts, but in the CERN case, they
were playing second fiddle to the fibre people (L. Larsson, interview). In this
particular case, Arvidsson and his team had most of the contacts with the
CERN people, and the cable group was involved when judged useful (ibid.).

Solutions to the Requirements
As mentioned above, CERN had a number of specific requirements on the
cables. These concerned, among other things, radiation, bending, and, which
was discovered at a later stage, installation. Concerning the resistance to
radiation, the radiation tests CERN required were new for Ericsson. As
Ericsson did not have the facilities to carry out these tests, they were carried
out by the CERN people themselves (L. Larsson, interview). According to
Vasey (interview), the radiation tests were actually carried out in other research facilities in Great Britain, Belgium and France, because the radiation
has to come from a source that is well calibrated, and this is not the main
focus of the laboratory (and thus such a facility does not exist at CERN). The
analyses were made at CERN, however. Ericsson employees received continuous updates on the results, and now know a great deal more about how
their products react to radiation. As it were, no new radiation resistant materials had to be developed, because the ones already used worked well. This
radiation testing is now considered an interesting spin-off effect; if CERN’s
requirements can be handled, then the product should be suitable for nuclear
power plants, for instance (Arvidsson, interview).
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In order to manage the requirements on bending of the cable, Ericsson
developed a new kind of optical fibre cable that tolerates bending better. A
side effect of this change is that the loss of information becomes too big for
long distances, so this new cable cannot be used for such applications. Up to
a couple of hundred meters of cable, however, this is not a problem. At
Ericsson, this cable is seen not only as a new product, which will hopefully
have other interesting uses in the future, but also as another interesting spinoff effect (Arvidsson, interview). The increased possibility to bend the optical fibre can be very useful. In many places, such as houses and office buildings, a lot of installations need to be made in a small area, and there the new
products could be useful.
As the detectors at CERN (CMS and ATLAS) were being built, other
questions and problems arose about the optical fibre cables, questions that
had to do with the installation. The fact that a huge amount of cables had to
be installed in a limited space and that the cables also had to be bent in special ways so as not to lose the signals, made the installations tricky. When
the installations started, and people at CERN realised that questions like
‘the cable is supposed to be laid from here, it has to go through
this area, around the bend here, which is a sharp turn, more than
180 degrees, which makes this radius, and the cable has to be
fastened on the outside of the detector in this way – how do we
solve this?’ (L. Larsson, interview).
became important, contacts with Ericsson intensified (L. Larsson, interview).
Ericsson had a special installation expert working with CERN, and this was
interesting for both parties, although, according to both Larsson and Arvidsson (interviews), CERN was probably learning more from Ericsson about
installations than the other way around. Ericsson also worked with another
company, Kabelschlepp, to test a kind of shelves to support the cables for
ATLAS, which also had to do with installations.

Cooperating with CERN
By the technical staff at Ericsson, CERN was described as a very interesting
customer. The relationship was described more in terms of technical cooperation than buying-selling (interviews at Ericsson). In addition, the technical cooperation was said to allow for ideas, objections and solutions from
both sides (L. Larsson, interview). According to Arvidsson (interview),
‘this is not big business for us; it is more about the technological challenges. We are not losing money, but it is not important
for our turnover. However, it is technically interesting and
could have interesting spin-offs.’
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Another sign of CERN being more technically than economically interesting
in a direct sense is the fact that the account was handled by the technical
staff, and not by the marketing and sales side like ‘normal’ customers.
Decades ago, big telecom companies like Televerket (now Telia) were the
customers driving development, but their technical departments are not as
big as they used to be (Bäckström, interview). Therefore, technically interesting customers like CERN are more important now (Arvidsson and Bäckström, interviews). Another difference between CERN and Telia, for instance, is how the cooperation is carried out: ‘If I describe Telia and Ericsson as big brother and little brother, then Ericsson and CERN are more like
equal siblings’ (L. Larsson, interview). CERN is felt to be more open to suggestions, which is possibly a result of it being a research organisation rather
than a company.
Apart from the technical differences between CERN and other customers,
there are also other differences. One difference, according to Arvidsson (interview), is that it is obvious that CERN is full of scientists. The cooperation
therefore becomes deeper and more detailed, and it is important to be able to
give concrete answers to detailed questions. Another difference, which can
also be a problem, is that CERN is very big, and that one hand does not
know what the other one is doing. There are groups at CERN dealing with
the same sort of products and problems as Vasey for CMS and Pierce for
ATLAS, but they do not know about each other. According to Vasey (interview), this is
‘a difficulty when we have to deal with companies, because
they always want to know what CERN represents as a global
market. And they are always very frustrated when I tell them
that I don’t have the full picture myself.’
In addition, it gets even more complicated when the companies deal with the
experiments, because the experiments are not run by CERN itself. Vasey
continues;
‘it’s actually one of our main difficulties when we deal with
companies, to make them understand that we are so heterogeneous, but still can be interesting to them. Quite a few companies
tend to run away when they see the mess inside. Because in
terms of structure, it is messy’ (Vasey, interview).
On the other hand, large companies can have the same problem, and Ericsson is a good example. Vasey at one point tried to get several Ericsson companies to come together;
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‘I was very naïve, probably, at the time. Once I asked them all
to come together, because for me it was all an Ericsson box, and
it was so complex, and they didn’t know each other, and…
They eventually all came together, but they were definitely not
speaking the same language. So it’s like different companies’134
(Vasey, interview).
In addition to the initial two CERN projects, with Vasey at CMS and Pierce
at ATLAS, Ericsson also managed to get involved in another three subprojects within ATLAS and CMS (Arvidsson, interview). According to Arvidsson (interview), he makes the first contacts when the opportunity arises. For
instance, one of Ericsson’s fibre suppliers heard someone at CERN ask for
ribbon cable, and told him that Ericsson in Hudiksvall had it. In other cases,
trips to CERN bring in new business. For the projects running, there are
project meetings several times per year, but a lot of work is handled via email (Arvidsson, interview).

Why CERN?
Several of the interviews at Ericsson stressed that technical development is
important for long-term survival of the company (Arvidsson, Bäckström, L.
Larsson; interviews); ‘to find applications outside the normal area, and to
have some leading edge competence, I think that is important for our survival in the future’ (Arvidsson, interview). It was felt that CERN can contribute to the technical development, by pushing the limits and demanding
new properties of fibres and cables (Arvidsson and Larsson, interviews).
From the CERN point of view, the interaction was commented on in the
following way;
‘And I think this is what I see from all my industrial interactions, we don’t really transfer know-how, in a sense that we
don’t tell them what the trick is to this or that. But our requirements are a bit over the edge, and usually they can meet these
requirements by simply anticipating what they would have done
in any case. So they gain maybe one or two years in respect to
the competition. That’s how I would see it, it’s what I would see
as transfer of something, which is not know-how, but something
else’ (Vasey, interview).
According to Arvidsson (interview), a benefit from working with CERN is
that Ericsson’s supplier relations are tested; CERN is something of a ‘worst
134

An interesting point to make is that this is exactly the way CERN was described in interviews, i.e. not as one organisation, but like different organisations.
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case’, and if things work at CERN, they will work everywhere. However,
Ericsson has not found any new suppliers, nor any new customers, by working with CERN (Arvidsson, interview).
When it comes to the marketing aspects of working with CERN, it was
stated that ‘it’s a good reference, if something happens, if we develop something, it might be used, perhaps not the product, but the reference’ (Berglund, interview). CERN has been used in Ericsson’s marketing as a reference customer, where it has been showed that ‘we have been chosen by
CERN’ (Arvidsson, interview). In some cases it has to be explained, however, what CERN is (ibid.), whereas in other cases it is not necessary. Or, as
Berglund (interview) puts it; ‘There aren’t that many CERNs in the world’.
In different areas of the world, different reference customers are more or less
important, however. For business in Southeast Asia, big contracts in the
same area are the most important references (Berglund, interview), whereas
Telia still seems to be the most important reference customer in many places,
even outside Sweden (Arvidsson, interview). Potential and/or existing customers are told about the reference customers, but how important this is, is
not completely clear (L. Larsson, interview).
What becomes clear when talking to technicians at Ericsson is that they
all seem to enjoy working in development projects with CERN. A frequent
comment is that it is fun to work with CERN, and that the cooperation is
quite close in order to solve technical problems. According to Vasey (interview), all the industrial partners he has been working with tend to say the
same things about working with CERN;
‘it’s like salt and pepper on a manufacturing line, which is always working on volume. The quantities are not very low, so it
makes sense to do some development for us, the money will not
be huge compared to others, but it is spicy, technically speaking, and I think this is what triggers them. It is technically challenging and interesting, and that’s where they learn, because
they have to push the limits a little bit. And they push their limits for an application that is interesting, for a customer which is
nice, because we are not treating them badly, so they see this as
an opportunity. But they certainly do not come for money reasons’ (Vasey, interview).
Even though Ericsson has had other technological development projects for
a long time with other customers, such as Telia and Banverket, working with
CERN generally seems to be regarded as freer and more innovative (interviews at Ericsson).
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Epilogue
As an example of successful technology transfer, the products developed by
Ericsson for CERN, are presented in the following way;
‘Optical links are required to exchange data between the detector front ends and the control rooms of ATLAS and CMS. The
ribbon concept with single-mode or multimode optical fibres
has been accepted for an installation in the harsh environment.
The ATLAS experiment will use approximately 25,000 digital
optical links based on 50 µm-fibre and 850 nm VCSEL emitters
while the CMS experiment will operate with about 150,000 optical links. A novel ribbon cable with eight 12-fibre ribbons has
been designed and tested. The 12-fibre ribbon is of the encapsulated type with a thin outer layer, the ribbon matrix. The pictures show two examples where Ericsson has benefited from the
knowledge acquired from CERN purchases. There are other examples as well. In work with CERN during the last few years,
ERICSSON has learnt about material properties in general and
for harsh environments in particular’ (Bressan & StreitBianchi, 2005:41).
As can be seen from the quote above, the focus on technical details is apparent, but the pictures referred to show, apart from the structure of two kinds
of cables, different kinds of testing situations.
The Ericsson cable example is one of many examples given in this document (Bressan & Streit-Bianchi, 2005) about (successful) technology transfer to industry and society, and it describes quite clearly where the product
fits in at CERN, even though it shows none of the interactive process behind
developing the products. But from both parties’ side, this collaboration is
described as successful. Hopefully, this chapter has provided the reader with
a few more insights into the interactive nature of the collaboration than the
quote above is capable of. Before the discussing and concluding part of the
thesis is presented, the second more extended example of CERN-industry
interaction will be described in the next chapter.
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Chapter 10: ABB Automation Products and
CERN

Like the previous chapter, this chapter focuses on the relationship between
CERN and one specific company, in this case ABB Automation Products.
The LEP accelerator at CERN, which was briefly described in chapter four,
was in need of an enormous cryogenic system to function properly. For a
long time, ABB Automation Products supplied CERN with control systems
to manage the cryogenic systems. It is the long-term contract for these control systems that will be the main focus of this chapter.

Introduction
ABB Automation Products AB in Västerås was part of ABB’s automation
segment, one of the world-leading producers of automation systems. Their
main task was to ‘deliver quality, save energy, solve environmental problems, increase profitability, improve work environments…’ (ABB website,
2000-01-25). The company developed and produced products that steer,
supervise, control, and protect different types of processes within industry
and in power plants. Since the end of 2004, the ABB company structure has
undergone some major changes in Sweden, but automation products still
exist today. The products constitute a platform for automation solutions provided by ABB companies all over the world (ABB website 2009-07-21;
interviews at ABB).
ABB was founded in 1988 through a merger between the Swedish company Asea and the Swiss company BBC Brown Boveri (ABB website, 201109-15). The ABB company described in this chapter stems from ABB Electronics AB, which was then divided into ABB Industrial Products AB and
ABB Network Systems AB. ABB Industrial Products AB later changed the
name to ABB Automation Products AB, which is the company name that will
be used throughout this presentation.
The automation systems can be divided into two kinds of systems; instrumentation and PLC. Instrumentation, run by instrument makers, was
traditionally more highly regarded than PLC, which was run by electricians.
ABB Automation Products has been dealing with both kinds of systems,
although perhaps a bit more with instrumentation. Due to the fact that Auto227

mation Products’ system came out late on the market it had certain advantages; it was possible to see what other companies were doing and to adapt
the system accordingly, so that the system covered both instrumentation, the
current ‘Distributive Control System’, DCS system, and PLC (which is still
called PLC today) (Bodin, interview 1). The control system that will be described more thoroughly in this chapter is a so-called Open Control System
(OCS).

Products and Production
In a paper mill or in a refinery the production is carried out in a never-ending
process. This continuous production needs constant management and supervision – it requires a system for industrial automation. The automation system supervises the process so that the right quality is achieved, as well as
high productivity and minimal waste of raw materials (ABB Automation
Products’ website, 1999-10-29). Thus, ABB Automation Products develops
and produces control systems for other companies’ industrial processes.

The Automation Control System
If we take a process factory135 as an example, the factory is full of different
production devices (see figure 10.1 for an illustration). Every device has to
be managed, and this is achieved through so-called I/O modules; I/Os (input/output). These modules are there to send and receive signals, so that it is
possible to start up a machine, or turn it off, and to get information from it.
The I/Os do not contain any programmes, so there is no ‘intelligence’. There
are four main types of I/Os; digital input, digital output, analogue input and
analogue output. If you want to measure the level in a tank, for instance, you
get an analogue measure, whereas an alarm is based on digital signals
(Bodin, interview 2).
If the I/O is like an on/off switch, the controller is where the programme
running your processes can be found. The controllers are mainly PC-based and they can even be on laptops. This is the actual ‘tool box’ that is steering
the process, but it has to be adapted to the special process it is meant to control. Thus, a controller consists of both hardware and software. Different
kinds of engineering tools are used to program the controller. This programme then controls the signals in and out, and manages the whole process
according to the indications it is getting (Bodin, interview 2).
The system cannot run by itself, however, which means that people must
be able to affect it. This is done at an operator station (OS). The operator
station also controls the process, but it is done manually. At this station,
135

This description is of course a generalisation, but fits with many of ABB’s customers.
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pictures of the machines and processes controlled facilitate the operator’s
work. An operator station generally oversees several controllers. In addition
to these modules (I/Os, controllers with engineering tools and operator stations), field buses (‘smart cables’) and communication systems must be
added for the system to function. Figure 10.1 below shows how these components fit together in the system (Bodin, interview 2).

Figure 10.1 The Structure of the ABB Automation System 136
Source: Jörgen Bodin (interview 2).

The components inside the dotted line are the ones supplied by ABB Automation Products. At the bottom of the picture an imaginary factory with
different (electrical) machines is drawn. These machines need to be controlled in some way in order to function in the production process. The I/O
modules (input/output) send signals to and receive signals from the machines. Each machine is controlled by one or more I/O modules. To control
the process in the factory, i.e. to control the different machines, a controller
is installed. This controller contains engineering tools. The operator stations,

136

ABB Automation Products’ components can be found within the dotted line.
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in turn, are managed by people and control one or several controllers (Bodin,
interview 2).
The I/O modules, the controllers and the operator stations are all developed and produced in Västerås. For the operator stations, however, ABB
Automation Products only develops the software, while the hardware is
bought wherever ABB Automation Products can get a good price, as they use
standard PCs. The engineering tools are produced in Sweden and Germany,
and the communication systems are developed at several ABB sites over the
world, depending on where the competence can be found (Bodin, interview
2). In addition to the modules described quite summarily above, there are
several other modules that can be added.

The Production Facilities
The open control systems that are described above have to fit into a bigger
context. ABB Automation Products is of course connected to other actors in
different ways, because, among other things, they must have both suppliers
and customers. Many of these connections exist within ABB; most of ABB
Automation Products’ customers can be found among other ABB companies.
ABB Automation Products is one of ABB’s development companies.
They develop and produce, as already mentioned, automation products that
function as a platform for further customised automation systems. The platforms, which consist of several components, are then delivered either to
internal system integrators, for example ABB Chemical SE, or to ABB
Laboratories, that do the actual job of adapting the system to the specific
customer. If the people at the lab need specific knowledge to adapt the system, it is the internal integrator that is the specialist within the field who
provides this expertise. These people are the ones who know the final customers’ specific industry. As can be seen from figure 10.2, ABB Automation
Products normally does not have any contact with the end customer. As will
be seen later, however, CERN is a special case in this respect.
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Figure 10.2 The ABB Production Structure
Source: Jörgen Bodin (interview 2).

Figure 10.2 gives a very simplified picture of how ABB Automation Products (in the picture called Aut. P) connects to other ABB companies and
customers. The microchip factory used to belong to ABB Automation Products, but this activity was outsourced in July 1999. The microchip production
facility was bought by Flextronics, a company specialised in producing microchips. The outsourcing was made because it was decided that ABB Automation Products had to focus on their core activities. Flextronics is a very
big producer of microchips, and something that is considered an advantage,
from ABB Automation Products’ point of view, is that Ericsson is another
very important customer for Flextronics.
ABB Automation Products receives a lot of components from a number of
suppliers. According to several informants in the company, however, they
have no crucially important suppliers. An exception to the rule is Flextronics, because the facilities that they use to produce the microchips demanded
by ABB Automation Products used to be a part of the latter company (as
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depicted in picture 10.2 and discussed above). The production still takes
place in the same building where ABB Automation Products is located.
Another supplier that ABB Automation Products uses is Hewlett-Packard
(HP). This company was mentioned in an early interview, because CERN
demanded that ABB Automation Products would use HP components. These
components are then assembled together with components that are made inhouse. After some testing, some products (i.e. control systems) are delivered
directly to customers, while most of the products are first sold to other ABB
companies for further adding of software. At the customer’s facility, the
control system is installed.
To summarise, ABB Automation Products is a development company
producing open control systems for other industries’ processes. To facilitate
things for the reader, they can be said to produce a tool box. It can be compared to Microsoft’s products; Microsoft delivers a tool box with Word,
Excel and so on. As a Microsoft customer, you get all the programmes, but
you have to put you own data into the Excel sheet, for instance. This service,
i.e. putting company specific data into the equivalent of the Excel sheet, is
the only thing that is customer specific, and this is done by the ABB company that is delivering the system to the end customer (Bodin, interviews).

ABB Automation Products and CERN
The cooperation between ABB and CERN has been going on for a rather
long time. During this time, both parties have used this cooperation as a
good example of a working relationship. Or as it was presented in one of
ABB’s pamphlets (produced co-operatively between one person from CERN
and one person from ABB Power Automation AG in Switzerland):
‘CERN’s laboratory for particle physics near Geneva, Switzerland, is among the most innovative R&D centers in the world.
This approach to research is also reflected in the way it works
with its control system suppliers. ABB’s Advant Open Control
System (OCS), which makes use of object-oriented programming, was chosen to perform one of the most complex automation tasks ever specified: processing 10,000 signals in order to
keep the temperature of the world’s largest particle accelerating
system close to absolute zero’ (Kuhn & Pellin, 1999).
This is the official picture that both CERN and ABB wanted to give of the
relationship between the two parties. For ABB, CERN is pointed out as a
high-tech customer, i.e. as an organisation with very high quality demands
and which is highly advanced in many ways. For the LHC/IAS group at
232

CERN, on the other hand, it is a way to emphasise the significance of interaction with industrial companies.

Initiating Cooperation
CERN has, throughout its history, constantly upgraded its particle accelerators in order to always be at the forefront of physics research. This has resulted in an ever-increasing use of liquefied helium, requiring the construction of standardised on-site liquefaction plants. All these liquefiers, however,
arrived with their own industrial controls equipment. In an attempt to standardise these controls interfaces at least in the cryogenics systems, in 1985
CERN called for tenders for such equipment in order to include both hardware and software engineering. Asea AG/AB won, as the lowest bidder,
against eight competitors. The contract called for the supply of a complete
pre-configured controls system, with an option permitting the delivery of
additional equipment as seen needed by CERN. The software programming
of the hardware was done in-house by CERN employees, with the training
and some support provided by Asea (Kuhn et al., CERN report).

Developing the Cooperation
Most of the equipment that was initially bought was in regular use until the
LEP shut down at the end of the year 2000. As most of these experiments
were planned to end by the year 2001, no efforts were made to upgrade neither the software nor the hardware in these installations. There are, however,
always some exceptions to the rule, and these are discussed below.
In 1990, the planning was started for LEP phase 2, which meant the doubling of the particle energies. This also meant that the old conventional copper cavities had to be replaced by super-conducting cavities. To provide for
the enormous increase in the amount of liquefied helium needed, new liquefaction plants were planned to be installed. In connection to this, integral
controls hardware and software were put out for tender. The contract would
run over at least five years, through 1996, with a CERN option to extend it
another four years, through the year 2000. Finally, CERN would be able to
specify, via ‘Release Orders’, the delivery of whatever goods were required
within this time frame. ABB again won this contract on the basis of being
the lowest acceptable bidder. According to CERN, this form of contract
proved to be very beneficial to the organisation; one of their main problems
was that the helium plants were, due to their size, comparable to prototypes.
The contract allowed them to change and adapt the hard- and software to the
evolution of the project. In addition, the contract made it possible to develop
a relationship between the parties, something that normally is difficult for
CERN because of the procurement rules;
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‘We decided not to base it only on the contract; that is to buy
and then be finished. We decided to have a long-term commitment with ABB. We wanted to develop a partnership, because
the needs of CERN are sometimes peculiar, and we wanted to
be able to have some sort of “web”, to be linked together, so
that if there are problems they will be prepared, because we
know each other, so they will be more prepared to help us, because they understand us. We have a very good relationship
with ABB, and my opinion is that this is definitely the way to
work with industry – between CERN and industry’ (Rabany, interview).
During the course of the years, ABB Automation Products and CERN have
had regular meetings when installations, problems with installations and new
products have been discussed. A result of these meetings is that CERN became a Beta test partner in 1994. This meant that new ABB products were
tested at CERN before they were released. For ABB, this meant that they got
a reliable and interested test partner, and for CERN it meant that they could
get hold of the latest products, while at the same time being assured of close
follow-up and instant help if there were problems. When CERN became a
Beta test partner, one of the old controllers was replaced – with surprisingly
few problems. This positive experience encouraged CERN to continue testing and installing Beta products (interviews at ABB and CERN).
When it came to actual delivery, most of the products went directly from
ABB Automation Products in Sweden to CERN (as mentioned earlier, the
normal modus operandi would be for a local ABB company to deliver both
the goods and the services). There was also one person at ABB Automation
Products who was responsible for maintenance, and he was called in when
the IAS group at CERN was having problems with the equipment. Some of
the equipment, however, went through ABB Power Automation AG in Switzerland. Here many of the special adaptations were made. As there is no
ABB Automation Products organisation in Switzerland, this ABB production
area was placed in another ABB company. From the beginning, it was not
Power Automation that was responsible, but CERN demanded that a big
company should be responsible for the contract, so it was decided that (at
least) this contract was to be placed within Power Automation. This group
also had most of the daily contacts, and, up to the end of the year 2000, two
people at Power Automation were working with the CERN contract
(Hessler, interview).
Even though many European ABB companies deliver goods to CERN, it
is only ABB Automation Products in Västerås that has had this type of interactive relation with CERN. For CERN, this way of acting is used on big
contracts, such as the superconducting magnets, but for ABB it was the only
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contract of this kind, where a confidentiality agreement had been signed and
so on (Hessler, interview).
There have been other attempts on CERN’s part to interact with ABB, but
they have not always been successful. One example of this was when an
employee of CERN went to Västerås to discuss a low-voltage distribution
plant, and the person at ABB Västerås was extremely fired up by the prospect of making an offer. He was later told by a Swiss ABB company, however, that they were going to deal with the offer. When the CERN employee
came back to the Swedish ABB employee he was told that the Swiss were
going to handle the offer. Unfortunately, it was the product and the knowledge from ABB in Västerås that was needed, and in the end ABB did not get
the contract. According to CERN employees, this has happened a few times,
but with one ABB person in charge of all ABB contracts with CERN, this
problem was alleviated (Fernqvist, interview).

ABB Control Systems at CERN
Over the last 30 years, CERN has started to use more and more superconducting materials, for instance magnets, both in the accelerators and in the
big experiments (detectors). For this a lot of liquid helium is needed, and to
produce liquid helium, a whole infrastructure is needed behind it; with compressors, cold-boxes etc. This infrastructure, a helium liquefier plant (CERN
had ten of these plants in 2000), has between 2,500 and 3,000 input-output
points, depending on the complexity of it. And all these input-output points
have to be controlled. That is where the ABB control systems come in. In the
late 80s it was Master units, and since 1994 the Advant series was gradually
introduced (Kuhn, interview).
On the one hand, there are controllers in the field, at the different experiment sites, where there are local control rooms and each point can be controlled independently. On the other hand, there is a central control room at
the Swiss CERN site, where the operator stations are. This equipment, everything included, is worth about 15 million Swiss francs, out of which software constitutes about 9 MCHF and hardware 6 MCHF. This material has to
be extremely reliable, because loss of cryogenics immediately means costs.
If the helium liquefier plant drops out, it is an expensive loss, not only in
beam time, which is the product, but also in material. If for instance the
compressors are lost, then in about ten seconds helium starts leaking, and in
about six to eight hours this means that about 50,000 CHF worth of helium is
gone. This also means that before any test material is introduced in normal
operations, it has to be made sure that it is reliable. According to Kuhn (interview), there have only been four or five incidents where ABB equipment
was blamed for loss of beam time in all the years that LEP was running. At
the end of year 2000, before the LEP was shut down, ABB equipment was
controlling 100 per cent of the superconducting radiofrequency cavities (that
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were used to accelerate the beam) and about 95 per cent of the magnets;
‘Unfortunately it will be different for LHC’ (Kuhn, interview).

No more Cooperation?
The LEP accelerator was, as already mentioned, shut down permanently at
the beginning of November 2000, and the preparations for the LHC intensified. As it had been planned for a long time that this event would actually
take place, it has all the time been necessary for CERN to upgrade their systems. At full capacity, eight cryogenics plants, producing at triple the LEP
capacity, are needed for the LHC. This was yet another incentive to Beta test
the control products from ABB. As it turned out, however, ABB lost the
contract for the control systems in the LHC cryogenics plants. ABB was
simply not the lowest technically acceptable bidder (cf. CERN Procurement
Procedures, chapter seven). This was, of course, a big drawback for both
CERN and Automation Products, who had gotten used to and appreciated
working with each other. Throughout the year 2000, as long as the old contract was running, CERN continued to buy ABB control systems’ material,
but then they had to switch suppliers.

Cooperating with CERN
In practical terms, the cooperation between ABB and CERN has been carried out on several levels and in several ways. There have been two meetings
per year between the parties, one in Sweden and one at CERN. In addition to
these recurring meetings, ABB has used on of its CERN contacts, Mr. Kuhn,
as a key-note speaker on one of their summits, i.e. their customer conferences. On the management level, the two meetings per year have been the
times to meet and discuss the cooperation. On other levels, in development
and production, the interaction has been much more intense, however, with
weekly, or sometimes daily, phone calls, faxes and e-mails during certain
periods. Technical personnel from both sides have also met to discuss the
systems or specific aspects of them.
From the CERN perspective, the cooperation with ABB is described in
very positive terms. It took a while for the people from the different organisations to adjust to each other, however;
‘at the beginning, both had a pretty tough life. ABB wants to
sell their stuff and we want to do basic research. And these are
two totally different sets of mind. They want to make money,
and we want to find something exotic. These two are sometimes
like fire and water… It was a learning process between ABB
and CERN, for both sides, and I think that one of the most important points, because why we got into such a good, close rela236

tionship, which is unfortunately ending now, is that, on both
sides, there was no big change of people involved.’ (Kuhn, interview)
The importance of personal relationships was further stressed;
‘Because they were not only salesmen, but they were also interested in what we were doing. They took a personal interest in it.
And as soon as you go across this line of becoming emotionally
involved in the other one, then some barriers break down, then a
relationship like this can develop. So it’s a lot of things, but I
would say that the personal factor was very important too’
(Kuhn, interview).
One of the points made over and over again by ABB personnel is that they
do not adapt to customers’ requirements – all products are standardised. In
CERN’s case, however, this is not entirely true. Because of pressure from
CERN, ABB Automation Products decided to add some functions that CERN
wanted to a field bus. This was considered to be a great advantage for ABB
as well, however, because it meant that ABB gear could be used together
with Siemens gear – and Siemens is the market leader on the PLC market,
with approximately 25% of that market (ABB is the market leader on the
DCS market, and the two markets are of a similar size). The function wanted
was described in the following way;
‘You have a master unit, which ties to a bus [a cable] and then
you have slaves, and the slaves are controlled by this master.
Only the master can tell the slaves the settings, regularly asks
for data and so on. If you want to ask for data from only one
slave, there are different ways to do it. Either, you are the owner
of the master, and then you have to go with very complicated
software through the master to get this one value. There is a
possibility around it: you can extend the function. Then you can
come with your own master, which is a cheap module more or
less, with which you hang on to the line, and with which you
can get occasional values from each of the slaves. But you cannot do it on a cyclical basis, and you cannot change any ranges
or settings etc.’ (Kuhn, interview).
In practice this means that an ABB I/O can ‘talk to’ a Siemens controller,
and vice versa.
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Why CERN?
From ABB’s point of view, CERN is an interesting customer in many different ways. According to the respondents at ABB, the people at CERN are
good at what they do, they are interested in their work, and thus in the control systems as well. The main advantages of having CERN as a customer
can be summarised in two areas; testing of the product and marketing of the
product.
Between CERN and ABB Automation Products there was a contract resulting in CERN getting more information, and getting information earlier,
than other test partners (Jönsson, interview). This is because they had proved
to be trustworthy, and that no information was released before ABB decided
to release it. It was said to be easier to have CERN, rather than another company, as a Beta tester. Firstly, CERN has its own lab, where they test the new
products before they are actually installed in production. There is therefore
no risk of interrupting production if ABB’s product would fail to work at
first. Secondly, since CERN is a research organisation instead of a profitmaximising company, they were felt to have more time to evaluate the products, and also more time to write good reports. Thirdly, the long-term relationship was considered to be an asset in the testing of a new product;
‘We have a long-term relationship with CERN, so they know
our products. Having CERN as a customer is an advantage in
testing, for instance, where they are fairly thorough in testing
our products, they have continuity and they write good reports,
much better reports than many others, and this is appreciated’
(Bodin, interview 1).
When it came to product performance, the relevant people at ABB Automation Products were told by people at CERN when the company was not
competitive, and when there were better products on the market (Jönsson,
interview). CERN was considered an important customer, because they
pushed ABB Automation Products to deliver faster, and thereby decreasing
time-to-market for their products; ‘So they are pushing us in both development and marketing – they simply let us know when we are not good
enough’ (Bodin, interview 1). One example that was given concerned the
relation to Hewlett-Packard (HP), and how HP products were used by ABB
Automation Products: ‘CERN is also a big HP customer, so they know HP
products. Therefore, they can tell us when HP is releasing a new product,
and they expect us to adapt accordingly’ (Bodin, interview 1). In this specific case, CERN did not think that ABB Automation Products were quick
enough to integrate HP’s new products. These issues were summed up by a
respondent when he said; ‘CERN has helped us develop a more marketoriented approach’ (Bodin, interview 1).
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Epilogue and Concluding Remarks
One of the problems facing both companies interacting with CERN and
CERN staff wanting continuity is the procurement rules. This is clear from
the example in this chapter, when a more that fifteen-year-long relationship
ends, not because either of the parties is discontent, but because there is another company with a lower bid. On the other hand, as was pointed out by
the Head of Purchasing at CERN, it is the only way to make the system fair
to all companies in the member states.
This final empirical chapter has presented a collaboration based on a
long-term contract where the company made some adaptations in the product
to better suit the customer. No specific customer adaptations were made,
however, because the adaptations included in the products instead became
the new standard for all customers. This is thus a good example of product
development, which will be discussed further in the following part of the
thesis. There are, however, a few points to be made concerning the relationship between CERN and ABB before moving on to the discussion.
The first point concerns the presentation of the relationship rather than the
content of it. For both parties, marketing of the relationship was of interest,
and there were even joint projects to produce pamphlets etc. ABB used
CERN as a reference and an example of successful interaction with a hightech customer, whereas CERN used the relationship as an example of successful long-term interaction with industry.
A specific contract was used, which made it possible for CERN to specify
what they needed over time. In addition to being convenient for this kind of
development, this contract also made long-term interaction possible. This
was also commented on from CERN’s perspective; ‘this is definitely the way
to work with industry – between CERN and industry’ (Rabany, interview).
In addition, personal involvement and personal interest are important factors
in a well-functioning relationship (Kuhn, interview), especially since ‘science and industry are like fire and water’ (Kuhn), meaning that the cultures
differ considerably.
Apart from the aforementioned reasons, CERN was an important customer for two reasons; for the testing of the product, and for the marketing of
the product. As a customer, CERN pushed ABB in several ways. They let
the company know when there were better products on the market, and they
also pushed them to decrease time-to-market for the products (Bodin, interview 1). This also involved the knowledge of other suppliers’ products, like
HP for example. In the next part of the thesis, we will revisit the ABB –
CERN interaction, but first part II of the thesis will be concluded with a
summary, and then part III is introduced.
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Summary of Part II – Recapitulating the
CERN Story

We have now come to the end of the empirical part of the thesis. What you
have just read is an attempt to join different empirical fragments to a coherent story. It is obvious that if other fragments had been used, the outcome
would also have been different. The aim has been to not just tell a story
about a number of companies and their contracts at CERN, but instead take
a closer look at the interaction taking place on different levels. During the
journey, this approach has taken us first to CERN, where we have been introduced to the organisation, their big machines, and some of the people
working there. Having found out about CERN today, we were then faced
with a presentation of the history of CERN, including the perspective of one
of its small member states, namely Sweden. Specific attention was paid to
political and economic arguments used to justify CERN’s existence. Chapter
six introduced a topic that has been promoted heavily at CERN since the late
1990s; i.e. technology transfer. Technology transfer has been a part of
CERN activities since the start, but more recently it has become more formalised. In chapter seven CERN’s procurement rules were presented and a
discussion about how these affect industry was held. In addition, the Swedish
perspective was again given some consideration. Chapter eight continued
this path, in that it introduced collaboration between CERN and (mainly)
Swedish companies. Finally, chapter nine and ten presented two Swedish
companies that have interacted with CERN on a long-term basis. Having
come to the end of our journey in the CERN interaction story, the next part
of the thesis aims at highlighting some of the aspects we have seen. Part III
therefore contains a discussion of different aspects of CERN’s interaction
with its counterparts, including how CERN can function as a resource, plus
a final chapter with conclusions and implications.
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PART III

Part III of the thesis consists of two chapters discussing central
themes in the case, i.e. aspects of interaction and CERN as a resource. Following these chapters, the thesis is concluded with a
final chapter containing conclusions and implications.
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Chapter 11: Aspects of Interaction

A substantial part of the empirical account focused on CERN-industry interaction, with a specific emphasis on Swedish industry. This account will now
be further discussed to show what these examples of interaction consist of.
The chapter aims at providing an insight into the first part of the purpose of
the thesis, i.e. to gain an understanding of how CERN, as a specific type of
research organisation, interacts with industry. The specific companies that
are used as examples are (some of) the companies that were presented in part
II of the thesis.
In the presentation of IMP research in chapter two, a part of it was devoted to the development of the interaction concept. It was pointed out that
interaction between companies develops over long periods of time; that this
interaction is largely based on ‘business as usual’; and that it nearly always
has to do with the survival of the individual company. From an IMP perspective, it is evident that all actors have unique features. Despite every actor’s
‘uniqueness’, however, it is likely that an international research organisation,
with a completely different purpose than a company, is going to differ from
a company in several dimensions or aspects. This chapter will provide a first
insight into some of the specificities of interaction between CERN and industry.
In chapter two, some issues concerning interaction were introduced; time,
interdependence, relativity, jointness and subjective interpretation (Ford &
Håkansson, 2006a). Interesting as it would be to analyse a single relationship
based on these issues, here they will be used on a more aggregate level to
study CERN on the one side and industry on the other, with examples given
from different relationships. This choice emanates from the characteristics of
the data collected; because in order to get an overview of the problem area
selected, a number of companies interacting with CERN were included. As
pointed out earlier in the thesis, most companies interacting with CERN do
so in the role of suppliers, since the output from CERN consists of physics
research which is not immediately of use in companies. The outcome of the
interaction between CERN and industry can be useful to industry, however,
which is why we now move to take a closer look at that topic.
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CERN – Industry Interaction
As presented in the case, CERN has always bought goods and services from
industry. Zilverschoon (1974) even states that CERN would not survive
without industry, because as much as 95 % of the products used at CERN
come from industry. Thinking about it, it is quite obvious that CERN needs
industry, as does any research facility, because their main purpose is of
course to do research, not to develop industrial products. And even if they
were developing everything in-house, they would still require raw materials
for their facilities as well as their activities. Some form of interaction with
industry is thus always needed.
The overarching goal of CERN is to further the particle physics research
through new discoveries, and this goal will affect the interaction with all
actors. In order to achieve the scientific goals, however, more ‘industrialtype’ problems have to be solved, like building the accelerators and detectors, and, not least, to do so with a limited budget. This means that before
CERN starts interacting with anyone, there is already a clash, within CERN
itself, between the wishes for the pursuit of knowledge, and the possibilities
of constructing the instruments and the infrastructure to do so. Taking this a
step further, this clash will also affect the interaction between CERN and
industry, and can perhaps explain some of the contradicting demands made
on companies interacting with CERN. What the physicists want, what they
can afford, and what is industrially feasible may not always coincide. Let us
now start by looking at the time dimension of CERN-industry interaction.

The Time Dimension of CERN – Industry Interaction
As presented in the theory chapter, the time dimension is perhaps the most
important one in business-to-business interaction (Ford & Håkansson,
2006a), and it is through interaction over time that actors can access necessary resources (Snehota, 2004). The reason for time being the most important interaction dimension is because it defines interaction as a process of
sequentially related events, and it thus affects all other dimensions of interaction (Ford & Håkansson, 2006a). When it comes to CERN-industry interaction, the possibility to interact over time is restricted by several factors.
But what are these restrictions, and how do they affect the interaction?
Project Structures
The first restriction on interaction over time has to do with the nature of
CERN’s activities. Every time there is a new accelerator being built, this
entails a massive increase in construction activities at CERN, and these activities also lead to an increased need for interaction with industry. When the
accelerator, with its detectors, has been built, however, the ‘construction
projects’ end, and so does the need for a high level of interaction.
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The project structure of the construction of CERN infrastructure means
that a company can interact quite closely with people and groups at CERN,
but for a limited period of time. In a business-to-business setting, this is also
true for a number of companies and situations. For instance, the construction
industry is claimed to work in a project-based manner; including tendering
procedures and standardised supplier offerings (Bengtson, 2003; Dubois &
Gadde, 2002b; Kadefors, 1995). In fact, it has been stated that ‘the construction industry is characterized by few inter-firm adaptations beyond the scope
of the individual projects, and firms tend to rely on short term market based
exchange’ (Dubois & Gadde, 2002b:626) – a situation that resembles the one
at CERN in many ways.
Despite the characteristics of the construction industry, voices have been
raised in favour of the development of close relationships in order to improve performance within the industry (Egan, 1998; Dubois & Gadde,
2002b). It has also been discussed that companies within the construction
industry tend to ‘reuse’ contacts from previous projects, thus creating a relationship that survives the end of the project (see e.g. Bengtson, Havila &
Åberg, 2001; 2011). This is more likely to happen, however, if the interaction is part of both actors’ day-to-day activities, so that there is a natural
reason to resume contacts. In the CERN case, this is more rarely the case.
First of all, the construction of a new accelerator is quite a rare event, so that
every project tends to be new and unique. Secondly, for a company involved
with CERN, it also tends to be something outside ‘business-as-usual’; either
in terms of quantities, customisation, or some other feature. It was pointed
out by CERN staff that for big companies, the quantities needed by CERN
were too small to make any adjustments interesting from an economic standpoint. For small companies it could be equally problematic; CERN requires
that the contract is not too important for the company in question (see chapter seven), and adaptations could be too costly for a one-off contract.
Procurement Rules
The second factor restricting CERN-industry interaction over time arises
from the procurement rules. Since most of CERN’s activities are financed by
the European member states, it would be politically impossible to only benefit industry in some of the member states, and ignore the others. This has led
to the development of the procurement rules, which any company interacting
with CERN will have to take into account, and which also limit the interaction possibilities. According to Vasey (interview),
‘You must know that it’s possible, doable and affordable, but
you must still survey a wide spectrum of the industry so that
you know that you have competition. It’s tricky. […] CERN is
different in that respect. I think that if you are in a standard industry, you will look for competition up to a certain point, but
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after this you will sit together with potential suppliers and you
will start discussing and agreeing on specifications and so on.
But this you cannot do at CERN. It is a very strict procedure’
(Vasey, interview).
As the quote above shows, people at CERN also notice that the procurement
rules put up restraints, but as has been pointed out, there are no easy solutions to this problem. Companies in all member states have to be treated
equally.
Broadly, public procurement can be divided into two types, one standard
product based and the other one being ‘public technology procurement’, or
procurement involving new technologies and innovative products (Aschoff
& Sofka, 2009). According to Edquist and Hommen (2000:5), regular product procurement involves things as simple as pens and paper, while
‘Public technology procurement (PTP) occurs when a public
agency places an order for a product or system which does not
exist at the time, but which could (probably) be developed
within a reasonable period. Additional or new technological development work is required to fulfil the demands of the buyer’
(Edquist & Hommen, 2000:5).
For the company, the type of procurement is likely to affect its actions vis-àvis CERN. It is also clear that the restraints procurement imposes on interaction, and the possibilities to engage in a relationship, will be more noticeable
for technology procurement than standard procurement – although companies delivering standard products could still benefit from the possibility of
long-term relationships (for instance in adaptation of delivery-, order-, and
payment systems and so on).
For many companies, the procurement rules will have the effect that they
will perhaps make a tender, in order to ‘try CERN out’ as a customer, and to,
if they get the contract, get the reference from having been a supplier to
CERN. But, as pointed out by one respondent, all you have to do to get the
reference is to make a delivery once. Another effect is that many companies
will only deliver standard products at their standard price to CERN – thus
refraining from investing in something that hardly could develop into a relationship anyhow. For these companies, business with CERN is thus purely
transaction based.
Interaction despite ‘Time Restrictions’
Despite the limitations on long-term relationships, the interactive aspect of
collaborating with industry has been stressed in several of the interviews
made at CERN;
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‘I think that what CERN was in the past – an institution developing everything by itself – then all the needs we covered right
here, but we are not able to do that in the future. Now we have
switched, we have evolved, towards a situation where the number of people will decrease with one third, and still we have to
provide accelerators. Larger accelerators, huge accelerators, so
something must be done, and that’s one of the incentives for me
to think; “we have to change something, but what should be
changed?” And buying from industry, just buy from industry –
it seems to me an extreme just to buy. Because when you buy
today, you install it, but as there is no partnership tomorrow
when you will need it, and you will look into the market, you
will realise that everything has changed, because there are not
links that keep you informed… When you know the evolution,
you can resist, you can do things, you can act. If you don’t do
that, I think that to switch from all home-made systems to all
industry-made systems will be a disaster. Or at least not satisfy
CERN’s needs’ (Rabany, interview).
The quote above stresses a number of important issues for CERN. The first
one is that CERN used to produce a lot of the high-end technological solutions in-house. As pointed out in part II of the thesis, this is not possible
anymore; partly because the number of staff has decreased continually, and
partly because the research facilities have gotten bigger and more complex.
Therefore there is an increased dependency on industry. On the other hand, it
is not possible to just buy everything off the shelf, partly because you have
to keep in touch with changes, and partly because what you want is not yet
produced. The time aspect in itself thus necessitates interaction, because
over time products change, and counterparts change, and there is a need to
stay aware of these changes, just as you have to interact to influence a counterpart to produce what is not already produced. Thus, the need to collaborate with industry is acknowledged.
If interaction is important, despite the restrictions, are there any ways to
circumvent the time restrictions; or to ‘create time’? The empirical material
has provided some examples of long-term interaction, one of which will be
presented below.
‘Creating Time’ in a Relationship
One of the relationships described in part II, i.e. the one between CERN and
ABB, shows how a long-term perspective can be introduced, despite the
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procurement rules, through a blanket contract137. The advantages of this kind
of contract seem to be significant; instead of several tendering processes, the
group at CERN and the company can work together over a (predefined) period of time, which leads to a greater understanding of each other’s circumstances and problems. In the CERN – ABB case presented in chapter ten,
there was an explicit aim to develop a partnership, with long-term commitment, and it was seen to be working impeccably (Rabany, interview).
Thus, with the blanket contract and the system of release orders138 in
place, other implications follow. The interaction over time leads to people
within the company and the research facility getting to know each other, and
they will therefore find it easier to contact each other, and thus interact more
intensively. This interaction was further reinforced by the bi-annual meetings between the two counterparts whose aim was to present new products
(from ABB) and to give information about how the products functioned in a
production setting (CERN). These meetings therefore served a different purpose from only discussing current deliveries and problems at hand, in that
they were of a more strategic nature for both parties.
Another result from interaction over time concerns individual bonds between people. From CERN’s side, there was a big emphasis on the importance of personal involvement for the development of the relationship, and
the fact that very few key people were changed over the years of the contracts contributed significantly (Kuhn, interview). ABB staff also commented on the personal relationships, and said that the level of personal interaction with the people on the customer side was unusually high (Nyström,
interview). The personal ties in place resulted in the possibility to ‘pick up
the phone’ even if it just concerned minor questions; something that was
regarded as a great advantage.
On the negative side, there is a very real problem with CERN-industry interaction which is in a way related to time; the risk of losing the contract. In
the case of ABB, this happened after a long relationship that both sides
seemed to be very happy with, where the only fly in the ointment was that
another company managed to underbid ABB. In this case, the contract was
terminated after more than fifteen years of interaction.
All in all, through the use of blanket contracts and release orders interaction over time can be created despite the procurement rules, something that
seems to have great advantages for both CERN and the company winning
the contract. On the other hand, demands on fairness make the extensive use
of these kinds of contracts impossible, because companies in all member
states should have similar possibilities (although everyone is free to bid for
137

A blanket contract is a contract for a fixed period of time (for CERN-ABB contracts normally 5 years), where terms and conditions are agreed upon, and where there is an agreement
for CERN to spend a predetermined amount of money.
138
CERN uses release orders to order a product from a (blanket) contract where terms and
conditions are already agreed upon.
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blanket contracts). For the service contracts, more long-term interaction has
been made available, however; partly through contracts for longer periods of
time, and partly through the ‘best value for money’ adjudication criterion.
Summing up the Time Dimension
From the reasoning above, it can be seen that there are restrictions on interaction between CERN and industry, and that these restrictions affect the time
dimension. The project-type activities affect interaction in that once a project
is over there is less need for interaction between CERN and its project counterparts. This is something that is similar for all project-based activities,
however, such as for instance within the construction industry (see e.g.
Bengtson, 2003; Bengtson & Håkansson, 2007). The procurement rules affect the possibilities for long-term planning on both sides. Just as there are
no guarantees for winning a contract based on previous performance, so it is
impossible for CERN staff to plan for having a specific counterpart in future
development, construction, or project. Despite these problems with planning,
however, there are motivations and efforts to create more long-term interaction, provided it is crucial enough. Having had a look at the time dimension
of interaction, and some of its implications, we will now move on to the next
dimension; interdependence.

The Interdependence Dimension of CERN – Industry Interaction
Interdependencies – such as a built-in adaption for a certain material
(Bengtson, 2003) or the use of a certain amount of electricity to achieve certain product specificities (Wedin, 2001) – are created in interaction over
time, and many of the most noticeable ones are of a technological kind and
related to the resource dimension (Ford & Håkansson, 2006a). Relying on
public procurement to a certain level means disregarding the existence of
interdependencies, since interaction over time is restricted. Every new invitation to tender is an event set apart from others, but at the same time, there is
already an existing ‘production facility structure’ at CERN, with built-in
dependencies. This also implies that already existing technological dependencies may entail relationships that are perhaps not wanted, but nevertheless
necessary for CERN’s ‘production facilities’.
Interdependence in the ‘Production Facilities’
What interdependencies can be found at CERN? To answer that question,
the nature of CERN’s resource structure must first be emphasised. The ‘production facilities’ at CERN consist of two main components; the accelerators
and the detectors. While these two components are of course dependent on
each other, the most evident interdependencies can be found within each
component.
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The accelerators are CERN’s main production facility, something that is
clarified in the following statement that;
‘something which is not always obvious to the people who
come to visit CERN is... I tell them that CERN is a factory like
any other factory – it's a factory like BMW producing cars – we
are producing collisions out in the nature, at a very high degree
of precision, and this is our product – collisions of particles.
And if our customers, the physicists, are not happy, then they
complain to our management, and the management complains
to us’ (Kuhn, interview).
Just like in any factory, or any production facility, the machines have to fit
together, and the parts of the machines have to fit together. This naturally
entails a certain path dependency. While each new accelerator adds something new, a lot of the old is still kept. Apart from the ISR, all the previous
accelerators were reused in the accelerator structure for each new accelerator; albeit that in the case of LEP and LHC it was mostly the tunnel that was
kept (see chapter 4). Krige (1992) also describes the large particle accelerators of the mid-20th century and onwards as facilities aimed at serving a
rather large community:
‘The new generation of machines, the machines in the GeV
range […] in contrast to a university accelerator, these machines
became facilities expected to serve a community of physicists
far wider and more numerous than that located inside the institution itself’ (Krige, 1992:168).
In any production facility, the choices made will affect everything that
comes after. When an accelerator is built, everything of course has to fit
together. For the LHC, an obvious example of this is the superconducting
magnets, that were made by different companies, but that had to be exactly
the same. Choosing cryogenics in the first place also entails interdependencies, as there are very few companies that can supply CERN with the parts
needed.
Just like accelerators, detectors are described as facilities:
‘Like an accelerator, it [a detector] became something of a fixture, intended to supply data to physicists from many institutions. Like an accelerator the detector became a facility’ (Krige,
1992:169).
As Krige (1992) describes, the detector is a machine whose aim is to provide
physicists with data, or register the output of the ‘production facility’, i.e. the
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accelerator. Just like the accelerators have built-in interdependencies, so the
detectors have it, albeit to a lower degree. The lower degree of interdependency is based on the detector being more of a project limited in time; within
the project, everything is dependent on everything else, but between projects,
less so (Bengtson, Havila & Åberg, 2011). Within a specific detector, however, the interdependence is likely to be very high. While constructing the
ATLAS detector, for instance, some 1, 800 people from a large number of
universities in some 30 countries were represented139, and these people had
to collaborate in building different parts of the detector. Thus, there are obviously interdependencies in the accelerators and detectors, but how big is
the effect on industry working with CERN?
Lack of Interdependence Caused by the Procurement Rules
The revised procurement rules from 1994 introduced requirements on the
number of competitors included in the tendering process, as well as the new
rules of well-balanced versus poorly balanced member states. Regarding the
number of competitors included, the number required increases with the
budget of the contract. One of the ideas behind a pre-defined requirement for
the number of competitors was that an increased number would give more
companies (and therefore – hopefully – more member states) the opportunity
to bid for important, or at least big, contracts. Another aim was to get the
desired product at as low a cost as possible, because increased competition
was considered to give a lower price. Having a wide range of suppliers for
each product was considered an advantage, and the opposite was even considered a threat to CERN. For instance, within cryogenics, there are currently only two possible suppliers in Europe (Linde Kryotechnik and Air
Liquide S.A.). This was considered a problem, since it was assumed to make
CERN more vulnerable (Barbalat, interview). The argument was that the
more potential suppliers you have in a specific area, the less dependent you
are on any one of them. According to the same line of argument, the lower
the dependence, the higher the likelihood of receiving the industrial goods
CERN needs at a price that is acceptable. This argument is coherent with the
idea that the industrial actors are interchangeable, and thus to some extent
homogenous. This also means that having many suppliers to choose from is
considered better than being dependent on a small number of suppliers.
Apart from the official view, some problems were found with the (new)
procurement rules. A number of CERN staff members mentioned these tendering procedures as a problem, because it made it impossible to make any
decisions about cooperating with companies (Fernqvist, interview; Leistam,
interview). The technicians knew people in different companies that they had
139

In December 2009, the number of participating physicists had increased to 2,900, representing more than 172 universities in 37 countries
(http://public.web.cern.ch/public/en/LHC/ATLAS-en.html 2012-08-31).
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been working with for a long time, but as they could not guarantee that the
company would get the contract, this made cooperation very difficult:
‘The problem at CERN is that we rarely reuse the same company; because of our democratic procurement procedures. And
that is also an enormous drawback. We technicians at CERN
would like to, when we get hold of a good company, be able to
go back a year later and say; “now we have this thing, come and
make it”, but we can’t. […] it is very frustrating when you find
a good company to have to initiate a new tendering procedure,
where this company, which you like, might lose the contract’
(Leistam, inter view).
The concepts of ‘fair return’, and well balanced versus poorly balanced
member states, were also seen as a problem. Many of the technicians interviewed had been working at CERN for a long time, and they were used to
dealing with the same companies. Most of these companies, however, were
situated in the well balanced countries, which put them at a disadvantage in
the tendering process. On the other hand, had these procurement rules not
been introduced, it could have meant that several of the member states had
left CERN – and this at a time when the organisation was facing one of its
biggest investments ever (the new procurement rules were introduced when
CERN was preparing for the decisions regarding the LHC) (Barbalat, interviews; Johnsson, interview).
Under the heading of the time dimension of interaction, the project structure of CERN constructions was discussed. It was mentioned that working
with CERN has different disadvantages for small companies compared to
big companies. The disadvantages for the small companies partly relate to
measures to avoid interdependencies. It was stated in chapter seven that for a
company to win a contract, it is important that the order is not too large a
part of the company’s total turnover. Furthermore, it was stated that the reasoning behind this is that CERN does not want any company to be dependent
on the contract/s for its survival (Lagrange, interview). This policy can be
considered a conscious decision not to incur any important interdependencies between CERN and industry; at least from the business point of view.
Summing up the Interdependence Dimension
Despite the fact that CERN’s production structure is full of dependencies,
there seems to be few (recognised) interdependencies between CERN and
industry. Furthermore, the procurement rules tend to work against the emergence of interdependencies. CERN seems to have a slightly ambiguous attitude towards relationships with industry. On the one hand, it is not allowed
to favour any specific company when contracts are awarded, but, on the
other hand, examples of successful interaction are used when CERN’s value
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to society is pointed out, like in the 2005 publication CERN Technology
Transfers to Industry and Society (Bressan & Streit-Bianchi, 2005), where
specific companies are pointed out as successful recipients of technology
transfer. The technology transfer aspect of CERN will be further addressed
in the following chapter.
Having discussed the interdependence dimension of CERN-industry interaction – and come to the conclusion that it exists, although it is sometimes
neglected, and from a CERN policy perspective not even desirable – we will
now move on to the relativity dimension of CERN-industry interaction.

The Relativity Dimension of CERN – Industry Interaction
The relativity dimension has to do with actors’ propensity to relate in different ways to different counterparts, thereby combining their resources differently with each counterpart. Again, the procurement rules are set in place to
downplay relativity – companies are supposed to be treated the same, and to
have the same possibilities. For instance, the call for tenders is exactly the
same for all competing companies, something that is not always the case for
industrial settings (Albert, interview). Another, and perhaps less positive
effect of treating all counterparts the same, is that it leads to inflexibility in
the tendering process – the product in question is decided beforehand, and it
is impossible to make suggestions for improvements etc. in order to change
that specific contract. Suppliers are encouraged to hand in suggestions for
changes and improvements, but they will be treated separately from the actual contract being processed (see e.g. Vuola, 2006 for examples of this).
Companies are thus not rewarded for offering a technically superior solution
at a slightly higher price140, so there is little incentive to make improvements
in the design, unless, of course, this can be made at the same price.
In the case of the development contracts, there is more room for interaction between CERN and industry. One respondent involved in development
for one of the LHC detectors admitted that
‘we established very close links with a few companies, but only
few, because […] during the development phase you can only
handle a few companies, because it costs some money, it costs
some effort’ (Vasey, interview).
Just like it is impossible for an individual to have a large number of close
relationships, it is also impossible for a company or an organisation, because
of resource constraints. With a small number of counterparts, and involve-
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Which is the case for service contracts, where the ‘best value for money’ criterion was
introduced in 2008.
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ment over time, counterparts will (be allowed to) develop specific characteristics, and they will become ‘special’ for the party they are interacting with.
‘Organisational Relativity’
It is impossible to see any company, or CERN, as a homogenous entity or
organisation. Relativity is thus a dimension that not only influences two
organisations’ interaction with each other, but each organisation consists of
multiple actors, who in turn relate differently to different counterparts. A
vivid image of how the multinational company Ericsson can be perceived
was given by a respondent:
‘But we think Ericsson, which is a big company, there are a lot
of other branches apart from Ericsson cables, and so, yes, we
have established contacts with people making connectors, and
also with people making lasers. And, you know, I was very naïve, probably, at the time, once I asked them all to come together, because for me it was all an Ericsson box, and it was so
complex, and they didn’t know each other and… They eventually all came together, but they were definitely not speaking the
same language. So it’s like different companies’ (Vasey, interview).
In the attempts to getting more parties involved in a development project, but
also in attempt to, perhaps, rationalise the contacts with a certain company,
Ericsson employees were invited together. As can be seen from the quote
above, this attempt was not entirely successful. A similar image is often held
by companies coming to CERN, in that they see CERN as one counterpart,
and think that it should be possible to get an overview of the total needs of
CERN within a certain area:
‘It is always a difficulty we have when we deal with companies,
because they always want to know what CERN represents as a
global market. And not what my group and I represent. And
they are always very frustrated when I tell them that I don’t
have the full picture myself. In the case of the LHC experiments, I know the groups that work in this area, but these people are always very disappointed when they cannot have one
contact person for CERN. And it becomes even more complicated in the case of the experiments, because the experiments
are not run by CERN at all, but this people don’t understand,
because for them it’s on CERN ground, it must be managed by
CERN. But that is certainly not the case. So for them it’s very
hard to understand the situation, and it’s very frustrating, because they think that they come to CERN, and that they will see
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the whole requirement, and they end up talking to me, which is
only a small fraction. […] So it is actually one of our main difficulties when we deal with companies, to make them understand that we are so heterogeneous, but still can be interesting to
them. Quite a few companies tend to run away when they see
the mess inside. Because in terms of structure it is messy’
(Vasey, interview).
This ‘messy structure’, and the uncertainty about whom to contact, has been
mentioned especially by companies that have had few or no contracts at
CERN. It seems like once people within a company get to know the organisation – when they have figured out how CERN works, and gotten to know
some people or groups there – they have an advantage when it comes to
working with it, something which of course makes sense in many ways.
Relativity is thus an important dimension, not just in terms of how different
companies relate to CERN, and are related to in turn; but also in terms of
how different groups within CERN relate to each other and to companies.
Summing up the Relativity Dimension
The restrictions imposed on interaction between CERN and industry does
hinder some of the potential benefits of interaction, but on the other hand, it
makes some things simpler. The first issue of relativity is negated, in that the
problems of determining the level of interaction in a particular setting are
avoided. Very few decisions regarding what interaction is appropriate have
to be made, because they are all handled through the procurement rules.
On the other hand, CERN is not the same organisation for the ‘painting
company’ as it is for a more ‘high-tech’ supplier. In some cases, ‘market
competition’ based on price may work out beautifully, but in other cases
(long-term) interaction is needed. There may thus be a necessity to relate in
different ways to different counterparts, something that is only partly solved
with the development contracts. Furthermore, the heterogeneity within a
large organisation such as CERN means that dealing with one group at
CERN differs from dealing with another group, something that is neglected
by the standardised rules.
If the relativity dimension of interaction relates to different values of resources, depending on who is using them and with whom, then jointness
links interacting actors together. In the next part of the chapter we will take a
closer look at the jointness dimension.

The Jointness Dimension of CERN – Industry Interaction
The jointness dimension could also be seen as a network dimension, in that it
always takes interaction between two or more companies as its starting
point. In practical terms, this has several implications; for instance that the
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outcome of one actor’s actions is affected by others, and that the outcome of
one interaction is always affected by other interactions.
Contrary to many of the other interaction issues, jointness seems to be
something that CERN takes into consideration when addressing its counterparts. As stated by Ford and Håkansson (2006a:13), ‘the interactions of any
two companies together will be affected by their respective interactions with
third parties’, and this particular characteristic has been used by CERN. One
example provided concerns the cryogenics industry, where technicians at
CERN showed signs of what was referred to as ‘non-commercial behaviour’
(Albert, interview), when they were expecting companies within the same
field to cooperate over a design problem. In this particular case, CERN created interaction between companies that saw themselves as competitors in
order to solve specific problems. The same expectations occurred in the
CERN – ABB case, when CERN more or less demanded of ABB to add
functions that would make their solution compatible with a Siemens solution, as well as making ABB adapt to new HP solutions.
The effects of jointness sought by CERN were very specific, however,
and only take into account known interdependencies, like between perceived
competitors (cryogenics; ABB – Siemens). Therefore, the jointness instigated by CERN only exists on a very superficial level. There are no guarantees for interaction continuing past the aforementioned interaction episodes,
although some of the effects will be built into the companies’ resource constellations (like the adaptations in the ABB control systems for instance).
Another effect of jointness is that a certain company’s specific product
designs will ‘leak’ to competitors, because CERN is an open place. This was
considered to be a disadvantage, but it can also become an advantage; other
companies’ solutions are available in a similar fashion – and different technical solutions become common knowledge (Albert, interview).
Two manifestations of jointness are mutuality, where common aims are
explicitly followed, and reciprocity, which refers to cooperation in activities
that are traditionally viewed as individual (Ford & Håkansson, 2006a:14).
Based on these concepts, the development contracts between CERN and
industry can be seen as resulting in a high degree of jointness, where the
contract in itself promotes interaction in favour of finding the solution to a
joint problem, or where the actual aim of the contract is joint technological
development. The problem, however, is that once a solution is found (or the
idea discarded) there is no natural continuation in the interaction, so that the
jointness may exist only temporarily. The standard contracts, on the other
hand, entail a much lesser degree of jointness between the interacting parties
even during the execution of the contract.
Summing up the Jointness Dimension
The jointness dimension of CERN – industry interaction shows some curious
characteristics. On the one hand, jointness between actors has more or less
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been forced in a few cases, in that companies which perceive themselves as
competitors are asked to cooperate. On the other hand, this jointness is limited in time, and is thus unlikely to develop other than superficially, as there
are few incentives to continue interacting once the aim of the cooperation is
achieved. The same goes for all contracts at CERN; some encourage the
development of jointness more than others, but all are limited in time. It is
interesting to note, however, that jointness seems to be encouraged when the
products of a specific company are important for CERN’s core activities,
such as in the cryogenics example.
The final dimension of interaction that is analysed is called subjective interpretation, and it will be discussed in the next part of the chapter, followed
by a summary of all interaction dimensions and how they can be used in
describing CERN – industry interaction.

The Subjective Interpretation Dimension of CERN – Industry
Interaction
Subjective interpretation implies that every actor will act on its own interpretation of the surrounding world, and that this interpretation develops partly
in interaction with others and partly through generally accepted concepts
describing the world (Ford & Håkansson, 2006a). There are at least two
parts to this dimension of interaction:
On the one hand, there are a number of almost taken-for granted concepts
that are present in many interviews made at CERN, like public procurement,
fair return, technology transfer, etc., that shape the ‘CERN view’ of the interaction. The same concepts are, albeit to a slightly lesser extent, used by
the companies interacting with CERN, but in those circumstances they represent a different view of the interaction, or the interaction possibilities. For
many people at CERN, these concepts represent a number of possibilities, or
opportunities, for the companies interacting with CERN: The fair return
should have opened up the possibilities for more companies to deliver to
CERN, especially with regards to a more balanced geographical distribution
(as delivery costs were not included in the bids). The increased focus on
technology transfer should have made it possible for companies to gain
knowledge from CERN. Many of the companies in this study, however, saw
at least the public procurement and fair return as something more of a hindrance than a facilitator. Technology transfer was at CERN considered to be
a valuable contribution to society, whereas companies interacting with
CERN tended to estimate the benefits to be much lower.
On the other hand, there are the interpretations that are formed in interaction, which not only differ from organisation to organisation, and from company to company, but also from individual to individual, and, in the case of
this study, from respondent to respondent. This is coherent with Ford and
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Håkansson’s (2006a:15) statement that there is likely to be a variation in the
subjective interpretation of different actors.
One characteristic of subjective interpretation had to do with differences
in geographical location. Some respondents even indicated that the kind of
interaction CERN could have with a company depended on where that company came from. To begin with, and not surprisingly, there was a general
feeling that companies situated in countries close to CERN (and particularly
in Switzerland and France) were more likely to visit CERN, and also to
show an interest in CERN activities. When Swedish companies were concerned, it was claimed that Swedes, and Swedish companies, were difficult
to get to invest in the relationship before there was any guarantee of getting a
contract (Löfstedt, interview). Another point that was made concerning
Swedish companies was that they may have an exaggerated opinion of their
own knowledge and competencies (Leistam, interview). From the perspective of the Swedish companies, it was suggested, however, that companies
from other countries have ‘political budgets’ that Swedish companies just
cannot match, and that this would explain some of the unwillingness to invest in CERN without any guarantees of getting a contract141 (Sundblad,
interview).
Summing Up the Subjective Interpretation Dimension
The issue of subjective interpretation is perhaps the one that makes the least
difference between company-company interaction and CERN-company interaction. What is interesting to point out is the difference between the benefits from CERN to industry, as conveyed by CERN, by organisations for the
promotion of science, and by physicists; and the potential benefits as perceived (and experienced) by industry. In the next chapter, there will be more
room for developing these ideas when the technology transfer from CERN is
discussed.

Discussing CERN – Industry Interaction
Having gone through the five issues of interaction (Ford & Håkansson,
2006a) one by one, it is now time to summarise the findings. It is obvious
that some of the specificities of CERN differ from those of a company in
several dimensions or aspects (even though all companies also have unique
features). There are some aspects that are often pointed out when it comes to
differences between CERN and industry. The first aspect concerns the pursuit of knowledge versus short-term profitability. The overarching goal of
CERN is of course to further the particle physics research through new discoveries. In order to do so, however, more ‘industrial’ problems have to be
141
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solved, like building the accelerators and detectors, and, not least, to do so
with a limited budget.
The second aspect deals with the differences in handling knowledge. It is
often stated that ‘science’ stands for publication of results and free exchange
of ideas, whereas ‘industry’ keeps to confidentiality in order to preserve
competitive advantage. It is true that CERN tends toward openness, and it
was also pointed out by respondents that it was difficult to keep all trade
secrets when delivering to CERN (Albert, interview; Senn, interview). On
the other hand, it works both ways; it is difficult to keep company secrets,
but it is also possible to learn from competitors. In addition, it has been
pointed out that CERN showed willingness and an ability to provide time
and resources to help companies with technical problems, and the possibility
to try new ideas with them.
A third aspect, which relates quite closely to the previous two, can be
called international cooperation versus national or company self-interest
(Bourgeois, 1997). Not only is CERN considered to be driven by the science
interest of spreading knowledge, but its role as an international research organisation also forces international cooperation. It would be politically impossible to only benefit some of the member states, and ignore the others,
whereas a national research organisation could focus solely on domestic
procurement. In table 11.1 below, all these aspects relating to the characteristics of scientific knowledge (and the handling of it), to the organisation
structure (with the financing from the member states etc.), and to the specificities with the accelerators, detectors, and physics experiments are grouped
together under the heading ‘research structure’. This ‘research structure’ in
some ways restrict interaction between CERN and industry; something that
has been discussed in this chapter and is also outlined in table 11.1.
The procurement rules are yet another aspect that restricts CERN-industry
interaction. Throughout this chapter, the procurement rules have been a recurring theme in the restrictions on interaction; from restrictions in time, to
restrictions in relativity and jointness, to the disregard for interdependence,
and so on. The effects on the procurement rules on the interaction issues are
all briefly accounted for in table 11.1, which summarises some of the main
aspects of the interaction issues; both the theoretical starting points and the
analytical outcomes. After table 11.1 below, this chapter is concluded with
some final remarks.
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Table 11.1 CERN – Industry Interaction
Interaction
issue

Time

Interdependence

Relativity

142

Starting
point for
the issue142

Characteristic(s) and
consequences
of the issue

Restrictions on interaction
(in the CERN case)
Research
Profurther
structure curement
aspects
rules

‘The most
basic issue
in
interaction’
(somewhat
a prerequisite)

‘defines the
nature of
interaction as a
process in
which sequential events are
related to each
other’143
‘Provides an
important link
between technological and
economic dimensions in the
total structure’144

Project
structure,
uncertainty
between
projects

Few
possibilities for
long-term
planning

possibilities
for more
long-term
planning

Interdependences exist
within and
between
accelerators and
detectors

Disregarded by
procurement
rules

1) Resources
are employed
differently in
interaction with
different
counterparts
2) The value of
a resource
differs
depending on
employment
3) What is
‘appropriate’
interaction
therefore
varies145

‘Organisational
relativity’
similar
between
CERN and
large companies.
The
specific
research
structure
not significant for
this issue.

Procurement
rules
stipulate
that all
counterparts
should be
treated
equally
 little
variation
in interaction

Attempts to
avoid interdependence
(dependencies
considered
negative,
e.g.
cryogenics)
Knowledge
about
CERN an
important
resource 
relativity in
interaction
based on
whom at
CERN the
company
interacts
with

Basis in the
surrounding structure

Concerned
with consequences of
interdependencies
(and interaction)

From Ford & Håkansson (2006a:7)
From Ford & Håkansson (2006a:7)
144
From Ford & Håkansson (2006a:10)
145
From Ford & Håkansson (2006a:12)
143
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Table 11.1 (Cont.) CERN – Industry Interaction
Interaction
issue

Jointness

Subjective interpretation

Starting
point for the
issue146

Characteristic(s) and
consequences
of the issue

Restrictions on interaction
(in the CERN case)
Research
Profurther
structure curement
aspects
rules

The interaction between
two or more
actors

1) A company’s
development is
affected by
interaction, and
not just in line
with own
intentions
2) Any two
companies’
interaction is
affected by
their interaction
with others147

Cooperation
between
perceived
competitors
sometimes
asked for

Time
limits on
contracts
also limit
the jointness.
Different
kinds of
contracts
affect
jointness
differently

Perspective
of the single
actor

Actions are
based on
individual
interpretations
of the actions of
others and of
the surrounding
world148

Geographical
differences
affect
subjective
interpretation

Procurement
rules
result in
differing
subj. int.
between
CERN
and companies

Jointness
more
common
when company’s core
activities
are relevant
for
CERN’s
core activities (i.e. the
more
crucial the
activity is
for both
parties, the
more jointness will
appear)
Subj, int.
also
affected by
science &
public
policy
metaphors
(not just
from
business)

Sources: Ford & Håkansson (2006a); analysis of the case.

146

From Ford & Håkansson (2006a:7)
From Ford & Håkansson (2006a:13)
148
From Ford & Håkansson (2006a:15)
147
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Concluding Remarks
This chapter has aimed at showing different aspects of interaction between
CERN and industry. It is clear that ‘science-industry interaction’ differs from
business-to-business interaction, or interaction based on ‘business as usual’.
One of the biggest differences arises from the use of the procurement rules,
in that these affect the possibilities for long-term relationships. Neither
CERN nor a company can actively choose to pursue a relationship, since a
lower bidder has priority (unless the company in question comes from a
poorly balanced country, but even then the bid has to be low enough). A
trade-off therefore has to be made between the value of the relation and the
importance of a profitable bid, something that successful bidders seem to
take into account: comments like ‘we don’t earn a lot from CERN contracts,
but it is valuable to us in other ways’ are quite common among the companies that have had more than one or a few contracts with CERN.
An important factor for CERN’s survival is that the member states continue to find the organisation useful, and therefore continue financing it. The
struggle for usefulness results in a contradiction, however. The market-like
structures that exist, with the procurement rules etc., are necessary to create
‘fairness’ in order to make sure the member states continue to participate. If
the system is not seen to be fair, and all companies in the member states not
equally likely to gain contracts, some countries may leave the organisation.
Threats to that effect have, as has been shown in particularly chapter five,
emerged at different times throughout the life of CERN. On the other hand,
usefulness to society at large is also an important aspect in order for the
member states to continue to participate and this is, as this chapter has
shown, reduced by limiting the potential interaction between CERN and
industry. There is of course no simple solution to this contradiction.
For the individual company, there are different ways of handling interaction with CERN, an interaction that is restricted by the procurement rules.
The first, and most obvious, way of handling the procurement rules, is for a
company to only deliver standard products, and to refuse to make adaptations. In this case, the result would be the market-based transactions the system is set up for. The second way of handling the system is through so-called
blanket contracts, which are contracts that stipulate an amount of money and
a time-period, but not exactly what is going to be delivered. This type of
contract can last for several years, which of course may result in long-term
interaction which has an effect on both counterparts. The third way of handling the system is by developing knowledge and contacts over time through
getting several contracts. This way of working creates a form of relationship
similar to relationships described in IMP literature, because the knowledge
gained will make it easier for the single company to gain a new contract,
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thereby, in a way, turning the tendering system into somewhat of an advantage. It would be interesting to study further how these different ‘strategies’
are applied by companies interacting with CERN.
As the chapter has shown, concerning almost all issues in interaction,
there is a difference between the interaction between two companies and the
interaction between CERN and a company. Interaction between companies
is definitely neither easy nor straightforward, but at least it involves two
actors with a similar raison-d’être. A research organisation such as CERN
has been founded for a completely different reason, and this is naturally reflected in and through its interaction with others. On the other hand, public
procurement is used both within the construction industry and for large public projects, which means that some of the specificities with CERN-industry
interaction are also found elsewhere.
In the next chapter, the focus will be on how, given all the obvious restrictions on CERN-company interaction, CERN may still function as a resource for industry. Chapter twelve thus has a more explicit resource focus.
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Chapter 12: CERN as a Resource

In the previous chapter, the interaction between CERN and some of its business counterparts was outlined, where the focus was on what actors interact
and how they interact. This chapter is devoted to interaction on a resource
level, where CERN is analysed in its capacity as a (potential) resource. As
mentioned in chapter two, the resource dimension of IMP is often used for
technical aspects of interaction, such as technical development. This is no
exception, but some additional aspects related to CERN as a resource will
also be discussed. The aim of the chapter is to gain an understanding of
how CERN, the specific research organisation studied, can become a resource for industry, thereby addressing the second part of the purpose of the
thesis.
In chapter two, it was stated that this chapter would discuss how CERN
can be perceived as a resource for its business counterparts and under what
circumstances it happens. Throughout the empirical part of the thesis, plenty
of examples concerning CERN’s usefulness to industry, put forward by different parties, have been given. In this chapter, these empirical accounts will
be drawn together and discussed. The theoretical tools used to aid this pursuit are concepts related to resource interaction in general, and specifically to
technical development and technology transfer.
What kind of resource could CERN be? In the theoretical chapter, four
types of resources were mentioned149, alongside with the activities they were
related to. Based on this classification, two types of resources are relevant
for characterising CERN; CERN can be seen either as a (production) facility,
which is involved in interaction concerning producing/using; or a (business)
unit, which partakes in interaction concerning cooperation. A production
facility is classified as a physical resource (Håkansson & Waluszewski,
2002b:38), and would here primarily relate to CERN in its capacity as a
technical resource; whereas a business unit is defined as a social resource
(ibid.), which would relate more to the intangible characteristics of CERN as
a resource. The fact that CERN can be considered a facility was touched
upon already in the previous chapter, and this chapter will give further examples of what that may entail. CERN characterised as a (business) unit,

149
The four resource types are products, production facilities, business units and business
relationships (see e.g. Håkansson & Waluszewski, 2002b).
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which cooperates with other business units, can for instance be seen in the
reference value of CERN, which will also be discussed in this chapter.
This chapter has been divided into five parts, which are empirically derived. Each part aims at shedding light upon different aspects of CERN as a
resource. These parts are the following: CERN as a training facility, CERN
as a reference, CERN as a test partner, CERN as a source of technology
transfer, and CERN as a source of technical development. For reasons related to the discussion laid out, the presentation order in this chapter has
been changed compared to the theory chapter in that the issue of technology
transfer will be addressed before that of technical development. The chapter
ends with some concluding remarks.

CERN as a Training Facility
An important aspect of CERN is the number of people passing through the
facility every year. Although not the primary focus of this study150, some of
these people – many of which are young undergraduate students, postgraduate students and post docs who have recently finished their studies –
will pursue a career in industry. Thus, as a training facility CERN can be an
important resource for industry. This characteristic of CERN could specify it
as a production facility, where the ‘products’ delivered are people with specific skill sets.
In many texts that analyse technology transfer from CERN, ‘technology
transfer through people’ is referred to as the most important, or the best way
to transfer technology from CERN (see e.g. Barbalat, 1994a, 1997; Bressan,
2004). It has also been claimed that ‘[p]eople who have been educated and
trained at CERN carry valuable tacit knowledge which they can take with
them and directly apply in industry’ (Bourgeois, 1997:14). The knowledge
these people are considered to have acquired includes ‘experience of teamwork, keeping of tight deadlines and budgets, familiarity with international
cooperation, wide experience of data processing and acquaintance with a
variety of advanced technologies’ (CERN/FC/4126:5). These advantages
have been highlighted again more recently (Knowledge Transfer 2011), and
many researchers also highlight the importance of the mobility of people for
technology transfer (see e.g. Baughn & Osborne, 1989; Corolleur et al.,
2004; Kim, 1997; Leonard-Barton, 1995).
In a study of Swedish technical students (presented in chapter six) it was
found, when asking the employees of these former students, that the experience at CERN was an important contributing factor to them having been
150

A study that focussed more specifically on knowledge transfer through people is Bressan’s
(2004) PhD thesis; A study of the research and development benefits to society resulting from
an international research centre – CERN.
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employed in the first place. What was mentioned as an important factor was
the international experience gained from working at CERN, however, and
not the actual research being done there. This is indicative of the list of skills
acquired at CERN (above); it mentions a number of useful skills, most of
which could have been gained from any big international organisation. In
this case it is thus not specifically CERN that is important for industry, despite the fact that people undoubtedly are able to gain important knowledge
there.
In addition to the people working at CERN and then leaving for industry,
there are also physicists that spend time at CERN and then go back to their
home institutes (or to another university or research facility)151. In a study of
German researchers (Edler et al., 2011), it was found that temporary international mobility of scientists resulted in more knowledge and technology
transfer to industry both home and abroad, and that the likelihood of transfer
was positively related to the length of the stay abroad (ibid.). CERN as a
research facility can thus also benefit industry through interaction between
physicists and companies. Having discussed how CERN can be a resource
for industry through the people that spend time there, we will now move on
to the next aspect of CERN as a resource, which is the use of CERN as a
reference.

CERN as a Reference
References, and reference customers, are used extensively by many companies (see e.g. Jalkala & Salminen, 2010; Salminen & Möller, 2004), and it is
quite common to have the reference customers listed in a prominent place on
the company websites. In the empirical material CERN features as a reference in two different ways; first in its capacity as a reference customer to
show potential customers, ‘we have been chosen by CERN’ (Ericsson); and
secondly as a reference facility where potential customers could be taken.152
When used in the ‘traditional’ way as a reference – i.e. as a widely recognised name on the website, or in printed material, often with nice pictures –
CERN can be described as a social resource that is used by its counterparts
when they interact with others. When used as a reference facility CERN in a
way becomes a hybrid, in that both physical and social aspects are acknowledged. The views on the value of CERN as a reference, however, varied
between the companies included in the study.
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For example Bressan’s (2004) study concerns the physicists at CERN, and how they transfer knowledge.
152
The concepts used here are quite similar to Jalkala’s and Salminen’s (2010) concepts
‘reference lists’ and ‘reference visits’.
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In their study, Jalkala and Salminen (2010) found four ways in which customer references were used in interaction with others;
they were used to ‘(1) gain status-transfer effects from reputable
customers, (2) signal passing a selection process, (3) concretize
and demonstrate complex solutions, and (4) provide indirect
evidence of experience, previous performance, technological
functionality, and delivered customer value’ (Jalkala & Salminen, 2010: 975).
Points (1) and (2) can be sorted under what is here called ‘reference customer’, whereas point (3) carries similarities with the ‘reference facility’,
and point (4) are included in both.

Reference Customer
Something often stated in interviews with personnel at CERN was that it is
advantageous for companies to interact with the organisation, because it
gives them an excellent reference. Several CERN respondents were convinced that if a company could produce a viable solution for CERN, which
involves a (very) high-tech environment, then this would be useful in connection to other customers. This conviction of CERN’s value as a reference
customer was not reflected to the same extent in the company interviews,
however. The (Swedish) companies in the study that had perhaps used
CERN the most as a reference were Ericsson and ABB.
For Ericsson, CERN has been used as a reference in marketing material,
such as pamphlets etc. In some cases it had to be explained what CERN was,
but most customers, at least in Europe, knew about CERN. In other parts of
the world, however, local references were far more important; but it was
stated that, although potential as well as existing customers were told about
reference customers, it was not entirely clear how important is was to use
reference customers. ABB had also used CERN in their brochures, and some
of these were even pieces co-authored by ABB staff and CERN staff, explaining how ABB control systems were used in the CERN environment.153
A third company that commented especially on the reference value of
CERN was Habia Cable, where it was said that ‘if you get an order it is strategically important, and perhaps a matter of prestige. And this can be important in other cases – it is a good reference’ (Lindberg, Habia Cable, interview).
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The same goes for Linde Kryotechnik, a company which has delivered cryoplants to
CERN for a long time. In a number of articles (see e.g. Asakura et al., 2000; Barranco-Luque
et al., 1996; Chromec et al., 1994, 1992; Erdt et al., 1994), co-authored by CERN- and Linde
employees, Linde’s cryoplants at CERN are described.
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Another aspect of reference customers relates to the importance of finding
the first reference customer (Gomez-Arias & Montermoso, 2007). It has
been argued that this is a crucial strategic decision for start-up companies,
and perhaps especially for high technology products (ibid.). This study has
given the example of one such company, Hemi Heating, where CERN was
pivotal for the start-up of the company. For Hemi Heating, CERN was ‘not
simply an immediate source of revenue, but also a source a learning, a technology test bench and a powerful promotional tool’ (Gomez-Arias & Montermoso, 2007:982) in the initial stages – all characteristics of a suitable first
reference customer. When the company grew, however, the importance of
CERN was reduced, which is an aspect that would be interesting to look
further into.
Most of the companies in the study commented on the reference value of
CERN, but not all of them rated it very highly, something that we will come
back to after the description of CERN as a reference facility.

Reference Facility
A fact that was pointed out as an advantage by some companies is CERN’s
openness in comparison to most industrial customers, and the possibility to
use CERN more freely as a reference, in that the company can show exactly
what their product does and how it functions in the CERN environment
(Bodö, IMC, interview). A few companies even use CERN as a reference
site, in that they take potential customers there. This is consistent with findings in another study, where it was pointed out that ‘visits to reference customers’ sites were used to demonstrate how the technology works in a reallife setting’ (Jalkala & Salminen, 2010:979). One of the companies that used
CERN as a reference facility was Linde Kryotechnik; where the company
could take potential customers to CERN to show them the cooling facilities
at the experiment sites of the LEP and how the systems functioned ‘in action’ (Senn, Linde Kryotechnik, interview).
The openness of CERN was considered to be somewhat of a problem by
other respondents, however, in that competitors could find out about your
product, and thus copy it:
‘Another thing with CERN is that it is completely open – anybody can go and see the facilities, and this includes Sabroe’s facilities at CERN, to take photos and so on. So in that way the
technical solutions can become common knowledge’ (Albert,
Sabroe Refrigeration, interview).
This leakage of knowledge concerning technical solutions could become a
problem for some companies, but, on the other hand, it was also acknowledged that;
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‘This is part of CERN’s philosophy, however, to develop technology in all areas, and in this way CERN contributes to the
general technical development, and not just to physics research.
And this is really quite good’ (Albert, Sabroe Refrigeration, interview).
Thus, by being an open facility, CERN can contribute to technical development in areas that are not necessarily closely connected to physics research,
and where CERN may not even have an active (self-)interest in developing
the technologies.

How Important is the Reference?
It has been pointed out that in order to use CERN as a reference you only
have to deliver to CERN once. For the reference, all that matters is that you
deliver; not how much, for how long, or even how well you do it:
‘[The company] observed that they had to lower their price
quite drastically to participate, but once they had made that delivery, they could write about it in their references, and then that
was enough. A lot of suppliers want the CERN reference, and
this isn’t just in Sweden but all over the continent; they want to
be able to say that they have been suppliers for CERN. Because
it is a feather in their cap – but this feather is appreciated very
differently in different countries’ (Fernqvist, interview).
Some respondents were not convinced about the value of CERN as a reference either. It was stated that it depended very much on the character of the
industry and how closely located to CERN the company was. One respondent even claimed that ‘CERN always brags about being such an important
reference customer, but nobody cares about what a bunch of weird physicists
do far away in Switzerland’. This comment came from a person in a rather
small Swedish company, where the majority of the customers had never
heard of CERN. Despite these criticisms, most of the companies in the study
acknowledged that CERN played a certain role as a reference, but not all
respondents were certain it actually influenced their business.
The next aspect of CERN as a resource concerns the use of CERN as a
test partner for testing new products before they are marketed and sold to
other customers.
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CERN as a Test Partner
One of the benefits of interacting with CERN which was mentioned by some
respondents, both at CERN and in the companies, was the use of the research
facility as a test partner. For Ericsson (chapter nine) and ABB (chapter ten)
alike, CERN served as an important means to test products that were later
sold to other customers. In terms of resources, CERN thus functioned as a
facility that, in interaction with the suppliers’ products, helped improve said
products; for the benefit of other actors.
In ABB’s case, it was useful to Beta test control systems in an environment which consisted of ‘live’ production, without risking the loss of production in the process industry. The reason for this possibility was that
CERN had its own test lab, where products were tested before they were put
into production. CERN was described as a reliable and interested test partner, which was also good at analysing results and writing good reports.
One of the characteristics of the CERN-Ericsson interaction was that the
relationship was described more in terms of technical cooperation than buying/selling (these were the actual words used by the respondents). For Ericsson, the use of CERN as a test partner meant that they got different characteristics of their cables tested, such as the ability to withstand radiation. This
was considered to be an important factor, which would be useful in the marketing and sales towards other customers.
This capacity of CERN, to function as a test partner, comes very close to
von Hippel’s (1988) description of a lead user. According to von Hippel
(1988), lead users show both of the following characteristics;
‘1. Lead users face needs that will be general in a marketplace,
but they face them months or years before the bulk of that marketplace encounters them, and
2. Lead users are positioned to benefit significantly by obtaining
a solution to those needs’ (von Hippel, 1988:107).
In the CERN case, both these characteristics are displayed in some of the
relationships, or for some of the products, but not for all. Respondents at
CERN have given voice to the first lead user aspect, when the claim that
they are ‘pushing industry’ to develop something slightly more advanced
than what they normally do, or that they are ‘forecasting’ what can be produced in a few years’ time (Vasey, interview). When it comes to the second
aspect of lead users, and for high-tech development, CERN is not only in a
position to benefit from a specific solution; they need that solution for their
infrastructure to work. Several of the respondents claimed that when a new
research facility is planned, the technology planned for lies beyond what is
possible to construct at that point in time (e.g. Vasey, Åkesson; interviews).
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In the capacity as a test partner, CERN is yet again used as a technical resource. For ABB, it is CERN as a facility that is interesting; a production
facility that can be used for live testing without risking millions and millions
of any currency were the ABB installation to fail. For Ericsson, the production characteristic is not equally important; however, it is the special conditions of the production facility, with the high level of radiation, which makes
CERN an interesting test partner. Another aspect that made CERN an interesting test partner was the documentation; not only were the products tested
in an interesting environment, but these tests were properly documented as
well.
Having gone through three of the ways in which CERN can function as a
resource for industry, it is now time to move on to the more technical aspects
of CERN as a resource. To some extent, of course, the technical dimension
is present in all aspects of CERN as a resource, but in the following two
aspects it is much more pronounced. The first one deals with CERN as a
source of technology transfer, something that was discussed extensively in
the empirical chapters.

CERN as a Source of Technology Transfer
‘By bringing together the creativity of so many scientists from
different nationalities, backgrounds and technical fields of research, CERN has been and continues to be a source of knowledge creation and knowledge transfer’ (Bressan & StreitBianchi, 2005:3).
As mentioned in the empirical chapters, technology transfer is a recurring
argument for why CERN should be funded, and it has been used both by
CERN staff and by physicists outside of CERN. But perhaps there is need
for a clarification of what is meant by technology transfer? This part of the
chapter focuses on the concept of technology transfer; how it is described in
theory and by people at CERN, and what can be deduced from the empirical
study at hand.
CERN is a research laboratory whose primary aim is to do basic research.
According to Sahal,
‘advances in technical know-how generally depend on accumulation of hands-on experience in the design and production activities. Thus, the relevance of technical learning is often
bounded by a particular system of doing. It is context dependent. Unlike pure scientific knowledge, which is freely available
to all, technical know-how is largely product and plant specific.
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Its transmission from one field to the other is inherently uncertain and problematic’ (Sahal, 1982:138-139).
The quote indicates both that technical knowledge is context specific, and
that transfer of this knowledge can be problematic. At the same time, ‘pure
scientific knowledge’ is claimed to be freely available to all. This would
imply that there is a difference between the scientific research done at
CERN, i.e. the ‘pure scientific knowledge’ produced, and the facilities that
produce the scientific knowledge, i.e. the accelerators and detectors (and
other infrastructure). In the previous chapter it was stated that CERN’s accelerators and detectors can be seen as its ‘production facilities’, in that they
produce particle collisions and data concerning these collisions for CERN’s
customers, the physicists (Kuhn, interview). If we translate Sahal’s statement
into CERN’s circumstances, it can be said that the technical knowledge concerning accelerators and detectors is as context specific as any industrial
technical knowledge, and in this case there is little difference between
CERN and industry. So how can this context specific technical knowledge
be of use to industry – either through transfer or by other means?
It is often stated that ‘science’ stands for publication of results and free
exchange of ideas, whereas ‘industry’ keeps to confidentiality in order to
preserve competitive advantage. It is true that CERN tends toward openness,
which was its aim from the very beginning as stated in the convention (see
chapter five). It was also pointed out by respondents that it was difficult to
keep all trade secrets when delivering to CERN (Albert, interview; Senn,
interview). On the other hand, it works both ways; it is difficult to keep
company secrets, but it is also possible to learn from competitors. In addition, it has been pointed out that CERN shows willingness and ability to
provide time and resources to help companies with technical problems, and
the possibility to try new ideas with them (Albert, interview). Thus, interaction between CERN and industry does not seem to be a ‘monogamous’ affair, which may hurt the individual company, but at the same time it may
benefit other actors. Does this interaction result in technology transfer, however?
Recapturing some of the ideas behind technology transfer that were discussed in the theory chapter, a differentiation was made between what was
called ‘traditional’ technology transfer and ‘interactive’ technology transfer.
The former defined the technology in advance, and saw the technology as an
existing product that can be moved from one setting to another; whereas the
latter saw technology as something that is developed in interaction, and that
can only be defined afterwards. Based on the theoretical assumptions, we
therefore end up with two very different outcomes of technology transfer;
one that is intentional, planned beforehand and goal-oriented, and one that
is a result of a process, with unintended consequences. By starting out with
CERN’s technology transfer intentions, and the structures in place to help
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this endeavour, followed by an account for how technology transfer issues
have been experienced from the companies’ perspective, technology transfer
at CERN will now be discussed.

Technology Transfer Intentions
If we look at the technology transfer intentions at CERN, there are structures
and people put in place to facilitate technology transfer. For instance, the
Knowledge Transfer (KT) group154 was organised so that CERN would have
a specific group in charge of technology transfer. Prior to 2000, most CERNindustry contacts went through the Procurement Services, whose main task
obviously is not directly related to technology transfer. The KT group is
responsible for activities concerning assessment, management, promotion,
and dissemination of technology; and in performing these activities their role
is quite clear. The other side of this coin, however, is that a problem with
this structure is that it is not directly related to the most common CERNindustry interaction; which still takes place either through the procurement
services or directly with technical CERN staff. By creating a technology
transfer structure apart from everyday activities, the structure becomes very
clear, but it also loses some of the hands-on knowledge. This problem has
probably been acknowledged by CERN, as the new IP management strategy,
put in place in 2011, aims at cooperation with the Procurement group to
identify technology transfer to industry (Knowledge Transfer 2011; see also
chapter six of this thesis).
Another characteristic of the technology transfer intentions has to do with
the funding of CERN. Since the money to fund CERN comes from the
member states (although, in reality, more and more funding is also acquired
from other participating nations), the member states also have opinions about
how CERN is run. On the one hand, politicians want as much technology
transfer as possible, because this means that their tax payers get return on
their invested tax money. On the other hand, the politicians imposed budget
cuts on CERN, in the middle of the construction of CERN’s hitherto largest
project (the LHC), and this by necessity reduced the amount of money that
could be spent on active technology transfer measures. Furthermore, as was
also hinted at in the previous chapter, the procurement rules affect the interaction between CERN and industry, which in turn affects the transfer possibilities.
As chapter six has already shown, there are conscious efforts and structures put in place to maximise knowledge and technology transfer from
CERN to industry, but there is limited evidence as to whether these efforts
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See chapter six for an overview of the changes in names and organisation structure of
CERN’s knowledge and technology transfer endeavour.
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are successful. Below follows an analysis of the outcome of CERN-industry
interaction, with the focus on (potential) technology transfer.

Technology Transfer in Practice
In most articles written about CERN and technology transfer, technology is
said to be transferred in three different ways; through people, contracts and
collaboration (see chapter six and onwards). Despite being singled out as the
most important vehicle of technology transfer in several studies155, transfer
through people has not been the main topic of study in this thesis. Instead,
the focus has been on different contracts awarded to, as well as collaboration
with, companies.
The previous part of the text described the technology transfer intentions
at CERN, and some of the structures put in place to facilitate transfer. If we
look at technology transfer from the companies’ perspective, however, we
get a slightly different picture. Let us first recapitulate what interaction with
companies was described in the empirical part of the thesis. All fifteen companies described had different ways of working with CERN, and they all
differed concerning how involved they were, how many resources were used
etc. to uphold the interaction.
None of the examples of CERN-industry interaction presented in the empirical part showed any ‘traditional’ technology transfer going on. The first
criterion for technology transfer, that the technology was known and defined
beforehand, did not occur, nor was there a plan or intention for technology
transfer to take place. In addition, none of the respondents in the companies
studied mentioned the interaction in terms of technology transfer. Table 12.1
below presents an overview of the fifteen companies in the study, where the
type of contract; the intensity and duration of interaction; the level of technology/knowledge transfer taking place; and the type of technology/knowledge involved are outlined. In very few cases the interaction can
be described as ‘relevant’ in terms of technology transfer or technical development.
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See e.g. Bressan (2004).
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Table 12.1 CERN – Company Interaction and Technology Transfer
Company

Type of
exchange
(contract)

Level of
interaction

‘Transfer’
of
technology/
knowledge

Type of
technology/
knowledge

ABB Automation
Products AB

Blanket
contract

Elektrotryck AB

Blanket
contract
R&D
contract

Long-term,
partly high
intensity
Low intensity

Some
product
development
No transfer

Market and
product
knowledge
---

High intensity

Technology
development

Short-term,
high intensity

No transfer

Knowledge &
development
new products
Some product
knowledge

Little
interaction
Long-term,
partly high
intensity
High intensity,
relatively
short-term

No transfer

Ericsson Network
Technologies AB
Fjellman Press
AB
Habia Cable AB
Hemi Heating AB

Three contracts, two
major ones
Standard
procurement
Standard
procurement

Some
product
development
Technology
and product
development

--Product
knowledge

IMC

R&D
contract

IVP

No direct
exchange
Service
contract
Only
tendering

No interaction

No transfer

Knowledge &
development
of new
technologies
---

Medium term,
high intensity
Little
interaction

No transfer

---

No transfer

---

Precisionsmekanik i
Studsvik AB
Sabroe Refrigeration AB

Standard
procurement

Short-term,
low intensity

No transfer

---

Standard
procurement

No transfer

Some product
knowledge

Sandvik AB

Tendering
and product
tests
R&D
contract

Medium term,
medium
intensity
Short-term,
low intensity

No transfer

---

Medium term,
medium
intensity
Medium term,
high intensity

Some
technology
development
Personal
(staff) development, but
little company benefit

Kumlins Måleri
AB/SA
Kverner Kamfab
AB

Sicon AB
WM-Data

Service
contract

Source: Interviews (see especially chapter 8).
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Some product
& production
development
Language
skills,
international
experience

As can be seen in table 12.1 on the previous page, out of the fifteen companies involved in the study, only a small number of them thought that they
gained any technical knowledge concerning their products, and in only five
cases was there any technology- or product development going on. In this
case it also has to be highlighted, that the fifteen companies were selected
based on their interaction with CERN; i.e. they were cherry-picked based on
previous contacts with CERN. The companies selected were thus the ones
that were considered to have had the most extensive previous interaction
with CERN, and despite this only a limited amount of previous interaction
was found. These findings seem to be in accordance with the Abragam report (Abragam et al., 1987b), were it is stated that only a very limited number of companies has the possibility of gaining technical knowledge from
CERN.
Even in the two cases were the respondents clearly stated that the CERN
contract had helped in their technical development (IMC and Ericsson), one
of them even used by CERN as an example of successful technology transfer
(Ericsson), there is no (what could be considered) ‘traditional’ technology
transfer. In both cases it is the company that develops a product, but in interaction with CERN, and CERN is the buyer. The interaction between CERN
and Ericsson is based on a development contract, where Ericsson develops
different cable types based on specifications from CERN. These cables are
then tested at CERN, and during the testing Ericsson employees learn more
about the products they partly already have, and partly develop for CERN.
So are we looking at technology transfer?

Is Technology Transferred?
One of the respondents, when asked what companies can gain from interacting with CERN, gave the following answer;
‘I think this is what I see from all my industrial interactions, we
don’t really transfer know-how, in a sense that we don’t tell
them what the trick is to this or that. But our requirements are a
bit over the edge, and usually they can meet these requirements
by simply anticipating what they would have done in any case.
So they gain maybe one or two years in respect to the competition’ (Vasey, interview).
As can be seen from the quote, this person did not want to describe the interaction as transfer (of know-how), but rather as a way to speed up company
development, or to somehow nudge the company in the right direction. Other
counterparts will have an effect on the company as well, but CERN will
provide a small impetus for the company to move in a certain direction and
to perhaps try something slightly different. Again one of CERN’s capacities,
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in this case the capacity to come with requirements that are ahead of what is
currently on offer, comes very close to von Hippel’s (1988) description of a
lead user.
Based on von Hippel’s (1976, 1986, 1988; Urban & von Hippel, 1988) research, it seems clear that both producers and users benefit from the lead
user relationship; the producers get a nudge in the right direction, or even
completely new ideas, whereas the user gets the product needed earlier than
would otherwise be the case. In the data of this thesis, there are examples
where this was the case, perhaps especially for IMC with the development of
new chip technology, but also partly for Sicon. In the case of IMC, CERN
functions as a lead user in that they have more advanced demands than other
customers, and they also help out in the development phase, but the development seems to be based more on joint trial-and-error than technology
transfer from CERN to IMC. The experiences of Sicon are similar to the
ones of IMC.
From table 12.1, it can be deduced that not many of the companies studied would consider their interaction with CERN as mainly providing technology transfer from CERN. In the cases where the benefits were considered
to be substantial, the actual benefit was always something else. In most
cases, the interaction with CERN provided some form of knowledge about
the company’s (existing) product(s) rather than any transfer of technology
from CERN. This is no attempt to belittle the outcomes of the interaction
between CERN and industry, however, but rather to be more precise about
what these outcomes tend to be. There is no doubt that the combination of
science and industry can lead to positive benefits. For instance, it has been
stated that interaction between different types of actors can create new
knowledge through the combination of different kinds of knowledge
(Håkansson, 1987).
Through interacting with CERN, knowledge about how a product can be
used in slightly different settings than tried before, or knowledge about
product properties not previously recognised, can be gained; and this knowledge is important for the companies in question. This also relates back to the
discussion concerning technical development, where it was stated that development often consists of, among other things, ‘using the old in a new
setting’, and ‘combining and re-combining pieces of (‘old’) knowledge’
(Håkansson et al., 1993; Håkansson & Waluszewski, 2007). Thus, perhaps it
would be more rewarding to study interaction between CERN not as an example of ‘technology transfer from science to industry’, but as a source of
technical development?

Technology Transfer vs. Technical Development
In a substantial part of the empirical material presented in the thesis, there is
a focus on technology transfer. This analysis chapter also partly focuses on
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technology transfer. An important point to make is that ‘interactive’ technology transfer (as presented in chapter two) has a lot in common with technical
development from an IMP perspective. It can therefore be questioned
whether it is relevant at all to discuss technology transfer within the IMP
approach, because from an interactive perspective, all successful technology
transfer includes aspects of technical development.
An overarching question is thus whether it is useful to talk about technology transfer at all if an interactive perspective is applied. If we accept the
theories concerning interaction as the base for science’s usefulness to industry, then we have to revisit the concept of technology transfer. The concept
of technology transfer builds on the notion that technology, or technical
knowledge, can somehow be bundled up, packaged and moved. Provided
that technical knowledge is not ‘transferred’ but shared in interaction, then
the very concept of technology transfer becomes less useful. When interacting, the knowledge shared will be developed and adapted to the new situation, and both parties will contribute to this development. This also means
that it becomes unnecessary to distinguish between technology transfer and
technical development – because there will be no transfer without development. How does this relate to the empirical story? For instance, Ericsson is
used by CERN as an example of successful technology transfer, but it is
probably better to say that it is a case of technical development. The same
goes for all the companies that were part of the study, in that there are no
examples of ‘traditional’ technology transfer.
Apart from this study, there are a number of examples of technology
transfer taking place in interaction. Krige (2000) states, that in the two cases
that are the most popular examples of technology transfer used at CERN,
ultra-high-vacuum and superconducting magnets, industry had already
solved problems that were critical for the success of the technology, and, if
anything, technology transfer then went in the opposite direction156 (see also
Price (1963, 1986) for similar arguments).
Technology transfer, as a concept, contains the inherent meaning of something being moved (transferred) from one place to another. Nevertheless, one
description of what was considered to be successful technology transfer
highlights the give-and-take of a development process (Löfstedt, interview).
It was described as technology transfer, however, but in both directions,
from CERN to industry and from industry to CERN:
‘We had developed a prototype, but the company involved told
us that “this profile will cost a lot to produce, we could do it
slightly differently for a song”. They changed the whole system
156

It is probably too simplistic to say, however, that in this case technology transfer went
purely in the opposite direction, from industry to science – just as the more common view of
technology transfer from science to industry is too simplistic.
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for assembly, and reduced the production cost to a fraction of
the original cost. That’s where I see the big advantage of working with industry. We can develop an idea, but we have no experience with production methods, existing machinery, or the
tolerances needed to be able to use automated machinery – and
there we need help from industry. In exchange we contributed
with knowledge about programmable electronics; how to program it, where to buy it from and how to handle it – something
that the company knew very little about’ (Löfstedt, interview).
If CERN is not the source of technology transfer it has been made out to be,
and if the examples of successful ‘technology transfer’ would gain more by
being described as examples of technical development; then perhaps we
should take a closer look at how we can describe interaction between CERN
and industry in terms of technical development? The process described in the
quote above (Löfstedt, interview) shows how different kinds of resources,
including knowledge about production methods and facilities as well as
knowledge about product features, can be combined through interaction and
result in technical development. This leads us to the final aspect of CERN as
a resource, i.e. CERN as a source of technical development.

CERN as a Source of Technical Development
If we consider the possibilities of CERN being a technical resource for industry, we first have to dwell upon potential benefits for industry. Technical
development is an important aspect for companies, and CERN has often
been named a source of high-tech inventions. Could CERN thereby be considered a source of technical development? Throughout the history of
CERN, as the empirical story has aimed to show, there has been constant
technical development in order to carry out more and more advanced physics
research. In the theoretical chapter, a number of characteristics of technical
development were presented, many of which are relevant when it comes to
CERN, even though it is often referred to as a ‘special’ case. But where
does this development actually come from?
The first characteristic of technical development concerns the level of
novelty of the so-called new technology; where it has been claimed that new
technology often consists of pieces of knowledge and partial solutions from
different places, contexts and eras, thus making it highly complex (Håkansson et al., 1993:9). For CERN, the technology used builds on previous solutions, but at the same time there are many references to the novelty of the
technology in use. Particle physics research is generally being considered
front-end research, and this rubs off on the machines as well. A popular argument at CERN is that technology needed there is at the forefront of what
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is technically possible to achieve, and that this pushes industry further than
what would otherwise be the case. If this is the case, CERN would function
as the igniting spark in the development process, by asking for increasingly
advanced technology. Is that a correct picture?
It is true that the complexity of accelerators and detectors at CERN is
very high. There are many different technical areas needed for an accelerator
complex to work, and from many of those areas the input needed is at the
forefront of what can be produced (Löfstedt, interview; Åkesson, interview
2). This means that technology development can occur in a wide variety of
areas. Of course there are facilities with a similar level of complexity in industry, but it is not a run-of-the-mill facility. That being said, according to
Abragam et al. (1987b), only a small amount of the contracts from CERN
are technically interesting to industry, and the value of these contracts is
nominal compared to the overall value of European industrial contracts. In
the empirical evidence presented, it is more often than not a case of ‘improving the old’ rather than ‘inventing the revolutionary’. In addition, CERN
tries as far as possible to make do with what can be bought off the shelf:
‘we spend a lot of time testing existing products, trying to understand why they meet or don’t exactly meet our requirements,
but we try to avoid customising as much as possible. […] This
is an attempt to minimise the cost. And it is the same thing for
all other components that we purchase; we try to test as much as
we can of what already exists’ (Vasey, interview).
This quote contradicts a previous quote from Rabany (interview), when he
claimed that it is absolutely necessary for CERN to have relationships (see
chapter 11); but it also depends on the kind of product in question. While
Rabany is talking about cryogenic systems vital for the functioning of the
accelerators, Vasey is describing optic cables that, while of great importance
to the detector, once developed can be produced by a number of different
companies. It is thus crucial to differentiate between requirements, and different relationships, instead of answering the question with a simple ‘yes’ or
‘no’.
The second characteristic of technical development is that the existing resource structures will always inflict boundaries on what is feasible for a new
technology to work (Håkansson et al., 1993:11). For the people in charge of
the cryogenic facilities, not interacting with the suppliers, and thus not being
aware of developments in the field, would lead to a disaster when parts of
the accelerator structure have to be updated or changed (Rabany, interview).
Thus, in cases where a technology is crucial for the functioning of a facility,
there is a need for interaction with the supplier. This also implies, that for
technical change to be successful, there is a need for stability in the relationship; as stability and change are each other’s prerequisite (Håkansson et al.,
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1993:11). For the cryogenics group at CERN, keeping up the interaction
with the suppliers, thereby creating some form of stability in the relationships, will facilitate changes that perhaps have to be made to the product/technology. Keeping in contact with the suppliers also has the potential
benefits of being able to influence change; or at the very least gradually
adapt, before the change has become more dramatic. Of course, this kind of
interaction is only feasible in cases where it is important enough; for CERN,
cryogenics would be such an example, whereas for instance optic cables are
not equally important.
The third characteristic of technical development is that there are many
solutions developed that are never tried, or are tried but fail (Håkansson et
al., 1993). Technical development can thus be seen as a process where some
ideas become viable, whereas others are forgotten. An example from the
empirical material of such a solution is the Sandvik special steel, which was
first developed for one purpose, then ‘discovered’ by CERN people at a
trade fair. Tests on the material were promising, but the contract eventually
went to a Japanese company, and the particular product was never developed
into more than prototypes. However, such ‘old’ solutions may become tomorrow’s ‘new’ solutions when used in another context. Regardless of
whether this solution will be used or not, the source of technical development in this case would be industry rather than CERN.
A fourth characteristic of technical development is that any solution is
connected to, as well as dependent on, other solutions. Furthermore, social
and/or political processes affect technical development within the focal
company, as do indirect relationships (Håkansson et al., 1993:12). There is
thus some level of interdependency between the technical development in
one company, the development made by its counterparts, and social and/or
political processes affecting the interacting companies. The idea of CERN as
a source of technical development, or a source of knowledge creation, where
companies can gain (knowledge about) the new technology seems to contradict this fourth development characteristic. While the former is based on the
notion that technical development takes place inside one organisation and
then can be transferred; the latter relies on the notion that interaction is the
source of development rather than any single actor.
The fifth characteristic is that the success (or failure) of a new technology
has little to do with the solution itself, and a lot to do with how it connects to
existing solutions. A good example of this could be the FERMI project described in chapter eight, where two accelerator projects initially were involved in the R&D project, but only one of them decided to go for the solution developed, while the other went for what was called a more ‘conventional’ solution. There was nothing wrong with the solution as such, but the
choice of solution would affect a much larger part of the detector. In general,
a less radical innovation may be more likely to succeed, because the surrounding structures do not have to be changed as much. In the FERMI case,
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where the detectors were constructed ‘from scratch’, it is quite likely that the
existing structures to a large extent were made up of the participants’ existing knowledge of how to construct detectors; many of the scientists involved
had earlier been involved in the LEP detectors. In this case, when there were
no pre-existing physical structures for the detectors, it is perhaps easier to go
with the more ‘revolutionary’ solution than in a case where a lot of investments have been made in an existing structure; but it is still not evident, as
the example shows. One development group went with the new solution,
whereas the other group chose an older one. Again, this is a case of technical
development taking place in interaction between a (fairly large) number of
actors rather than emanating from a single source, or a single actor.
Before concluding the chapter, let us first summarise what has been said
in this part. Many of the references to particle physics as always dealing with
the latest technology, or even the technology of the future, seem to be only
partially true. When taking a closer look at the technology at CERN, it is
clear that even when a new accelerator is being built (which can be seen as a
new project), there are pre-existing structures that have to be taken into consideration. Moreover, it is not always the most cutting-edge technology that
is chosen, nor is it true that CERN is always the instigator or source of the
new technology. Perhaps it is the need for science to be ‘revolutionary’ (see
e.g. Waluszewski, 2009) that also rubs off on the way technology is depicted
at CERN; since the science is ground-breaking, it is inferred that the technology shows the same characteristics. In addition, the technical development that does take place seems more often than not emanate from interaction between science and industry, or different companies, than have CERN
as its birthplace. Of course there are also examples of the opposite being
true, like the World Wide Web (although a great deal of that development
took place elsewhere, see e.g. Berners-Lee, 1999; Gillies & Cailliau, 2000)
or some of the medical equipment developed from particle accelerators constructed for physics research (Knowledge Transfer 2011).
Having gone through the aspects of CERN as a resource for industry that
were found in the study, only the concluding remarks remain.

Concluding Remarks
This chapter has aimed at showing in what way CERN can be considered to
be – or be used as – a resource for industry. The different topics touched
upon include; CERN as a training facility, CERN as a reference, CERN as a
test partner, CERN as a source of technology transfer, and CERN as a
source of technical development. Some of these topics are quite straightforward, whereas others need a bit more pondering on.
If we start with CERN as a training facility, there is nothing surprising
about a research organisation having an impact on education. What is inter283

esting, however, is that it is not the educational aspects that are highlighted
the most; at least not when it comes to the potential of a high-level physics
education. Stressed are instead the skills that are potentially interesting for
industry and can be acquired at CERN. As a training facility, CERN can thus
have an indirect value as a resource for industry, in that potential employees
can get their training there.
Considering CERN as a reference, it was found that CERN can become a
reference in two ways; either as a reference customer which is used in the
contacts with potential customers, or as a reference facility, where potential
customers can be taken to see the product ‘in action’. There were different
opinions about the reference value of CERN, however.
Moving on to the aspect of CERN as a test partner, it is actually the fact
that CERN is not another company that made it interesting for several of
CERN’s suppliers. As a research facility, there was less risk of testing a prototype there, since there was no risk of interrupting live production. In addition, the environment itself, and the fact that CERN was good at producing
reports, made it an excellent test partner. CERN can also be described as a
lead user (von Hippel, 1988) for some of its suppliers, as they sometimes
demand what will be sought after by others a few years later, and thus are
able to nudge the suppliers in the right direction (both technically and ideawise).
The fourth aspect of CERN as a resource was referred to as CERN as a
source of technology transfer. This part showed that the technology transfer
concept uses very simplified pictures of what goes on between CERN and
industry; to the point where they are too simplified to still be correct. Instead
it was shown, that perhaps it is more useful to talk about the fifth aspect,
CERN as a source of technical development. CERN can be technically important for industry, but it has to be shown in what way, and under what
circumstances this happens. And it is hardly CERN which, on its own, is the
source of technical development that can be useful for industry – for a technology to be useful for industry, industry has to be an active part in the development.
In addition to these aspects of CERN as a resource, there may very well
be others, not touched upon in the study. Just like any interaction, there may
be as many reasons for a company to interact with CERN as there are companies interacting with CERN. What this chapter has shown, however, are
the most commonly used arguments for interacting with CERN; some of
which were given by the respondents in the various companies, while others
were given by CERN staff, or in CERN documents. It is now time to draw
all pieces together in some final conclusions, a task which will be carried out
in the next, and final, chapter.
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Chapter 13: CERN in Business Interaction –
Conclusions and Implications

The final chapter focuses on condensing the message of the thesis and on
discussing it: What conclusions can be drawn from the study, and what are
the implications of these conclusions? It was stated in the introduction that
the aim of the thesis was twofold, i.e. gain an understanding of how CERN,
as a specific type of research organisation, interacts with industry, and gain
an understanding of how CERN, the specific research organisation studied,
can become a resource for industry. It was also stated that the first part of
the purpose focuses on the interaction between CERN and industry, whereas
the second part of the purpose focuses on the resource aspects of CERN, or,
more specifically, how CERN can be useful for its business counterparts.
Following this structure, the previous two chapters focused on one of these
issues per chapter.
The thesis started out with a discussion about the usefulness of science to
society, and specifically about the connection between science, technology,
and industry. It was acknowledged that the view of the connections between
science and industry is often based on an over-simplified view of the world
(see e.g. Cohen et al., 2002; Edquist & Hommen, 1999). The thesis has instead argued for an interactive view on the relationship between science and
industry; where science is of course important for industry, but in a more
complex way than a linear description can appreciate (Autio et al., 2004;
Meyer-Kramer & Schmoch, 1998; Waluszewski, 2009). There now seems to
be a broad consensus among researchers that
‘both public research and industry product and process development progress through complex, intertwined processes, with
public research sometimes driving industry R&D, but also providing knowledge that abets the progress of projects initiated
due to information, needs and opportunities that originate from
buyers, the firm’s own manufacturing operations, and other
sources’ (Cohen et al., 2002:22).
In other words, technical advances within industry may be helped by basic
research, and may therefore be dependent on ‘science’; but the same advances may also arise from customers’ demand (e.g. von Hippel, 1988) or a
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company’s suppliers (e.g. Johnsen & Ford, 2007; Schiele, 2006) – and industry solutions can even influence and direct basic research (Cohen et al.,
2002; Krige, 2000).
In order to answer the question of how CERN can be useful for industry,
we first have to gain an understanding of what CERN is, i.e. what restraints
and possibilities there are for the interaction between a highly specialised
research organisation and industry. We have seen that there are (at least) two
sides to what constitutes CERN – on the one hand, there are people working
at CERN, both with making CERN function (technical staff, managers, administration etc.) and with doing research (physicists etc.); and on the other
hand, there are member states who finance and support the endeavour. With
the ambition to explain how CERN can be useful to industry, these actors
and their context have been presented.
The other aspect which has to be analysed when looking at CERN’s usefulness for industry has to do with the actual interaction between CERN and
different companies. During the course of the study, two issues have been
highlighted with regards to the interaction; public procurement and technology transfer. After having discussed some of the CERN context specificities,
these two issues, and the question of how they affect the interaction between
CERN and industry will be addressed. Each issue discussed closes with a
few remarks on the contributions of the study. The chapter will end with a
discussion on what the findings imply; leading to some final remarks on the
limitations of the study.

The Scene Revisited: The Characteristics of the CERN
Context
A substantial part of both the introduction and the empirical part of the thesis
focused on describing CERN and its context. As an international research
organisation, many of the activities carried out by CERN in respect to other
actors stem from a need for resources. For the organisation to continue to
exist, it is in constant need of political and financial support from its member
states. In order to gain this support, the member states have to be convinced
about CERN’s usefulness; whether it consists of first-class research, education, technology transfer, or something else.
In the early days of CERN, it was mostly scientific and political arguments that were used in order to gain necessary resources. These arguments
have been repeated to the extent that they now can be considered a ‘black
box’157. The arguments that were black-boxed in the first place – that CERN
157

According to Latour (1987:121), ‘two things are needed in order to build a black box: first
it is necessary to enrol others so that so that they believe it, buy it and disseminate it across
time and space; second, it is necessary to control them so that what the borrow and spread
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was necessary both for keeping scientists in Europe and for maintaining
European peace158 – have since been contested, however, perhaps especially
by Pestre and Krige (1992)159. Nevertheless, arguments for CERN’s usefulness are used in a routine fashion, but opening the black box of arguments
may be crucial for a continued support for CERN. It has been pointed out
that several member states have either renegotiated their fees or threatened to
withdraw their membership altogether; the argument being that the money
could be better spent nationally. Thus, in order to gain the financial resources needed, CERN has to show an ability to provide some form of return
on investment in addition to the scientific results.
The fact that CERN is mainly financed by its member states obviously affects how CERN interacts with its counterparts. The member states require
value for their money; but the benefits can be either for the individual country or for (the best of) the research organisation, which causes contradictions.
Another way to describe this situation is as a balancing act, between on the
one hand ‘usefulness to society’, and on the other hand ‘usefulness to the
individual country’.
As all member states pay for CERN, they can therefore expect to get
benefits from their investments. On the other hand, for a company to invest
in a certain product, or technology, it is important that they can protect it in
one way or another. In connection to CERN, this is a problem on two levels;
1) politically, because for the politicians, their own country is the most important, but in order to reap the benefits from CERN, all member states have
to be considered (i.e. benefits locally versus benefits universally), and 2) in
the companies, because CERN is available to all, which means that everyone
can benefit, but it is therefore open to all, which complicates the protection
of products and/or technologies. This also links to the discussion about
whether CERN should apply for patents or not; whether knowledge should
be freely available to all, or whether it should be protected in order to make
it a financially viable technical resource for one or a small number of companies. There are no simple solutions to this dilemma.
Concerning the patenting of public research, it has been found that, at
least for universities,
‘Patents are meaningful for a university insofar that the university is interested in commercial development of a new finding in
remains more or less the same.’ The activities performed at CERN and by promoters of
CERN, in order for the support to continue, could easily be compared to the ANT concept of
enrolment, which implies getting actors to believe and invest in an idea, in order to defend
and spread it (see e.g. Callon 1986; Latour 1987).
158
See also the discussion in chapter five of this thesis.
159
It is the inevitability of the rise of CERN that is the most heavily contested in ‘Some
thoughts on the Early History of CERN’ (Pestre & Krige (1992) in Galison & Hevly (eds.),
Big Science: The Growth of Large-Scale Research).
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collaboration with the private sector. That is, patenting itself
could be a driving force behind university-industry interactions’
(Ponomariov, 2008).
In order to protect valuable technologies for companies in the member states,
and also to increase interaction with industry within fields that are of vital
importance for CERN, protection through patenting may be the way forward. In addition, some researchers have found that patents can function as a
means of gaining both private and public funding (Azagra-Caro et al., 2003).
If CERN can benefit from even modest licence fees, and at the same time
show its member states that they are protecting vital technical knowledge;
then this may become a win-win situation. At the moment however, with the
limited number of patents held, the importance of the patents is likely to be
very limited.
What can be learnt from the specific context of CERN-industry interaction? First of all, the study constitutes a contribution to the on-going debate
about the relationship between science and business that exists within the
IMP field (see e.g. Håkansson & Waluszewski, 2007; Ingemansson, 2010;
Linné, 2012; Shih, 2009; Wagrell & Waluszewski, 2009; Waluszewski,
2009). Within this setting, the study expands on the ideas of science’s usefulness to industry. It contributes by providing an in-depth study of one research organisation and its dealings with industry, where respondents from
‘both sides’ are heard. The focus of some of the aforementioned studies lies
on a specific invention/machine and how it interacts with different contexts
(Ingemansson, 2010); on how a specific national (and political) setting affects the possibilities of using a scientific invention (Linné, 2012); or on how
the context hinders the use of a medically superior method connected to a
specific invention (Wagrell & Waluszewski, 2009). Thus, all these studies
take as their stepping stone an invention, or a machine, that functions well in
the scientific context, but when it travels to other contexts problems arise.
All of these studies are therefore also excellent examples of the problems
with technology transfer, although that is not their main aim. This study contributes with a slightly different focus, where the context plays an important
role, but where no specific invention is being followed. Instead, the focus is
on the interaction between different actors, and how this interaction affects
the resource dimension. In addition, this study contributes with a different
‘science context’; instead of biotechnology, high-energy physics is studied160. It therefore alleviated the problem mentioned in the introductory
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Elzinga (2004:298) states that biotechnology is one of the scientific fields that are most
likely to result in commercial profits, but the author also gives microelectronics and advanced
industrial materials as examples; two areas of great importance in the construction of accelerators and detectors.
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chapter; that ‘science’ is often used as a generic term. In this thesis, ‘science’
has been contextualised as high-energy physics.
We will now move on to the second area addressed in this chapter, which
deals with public procurement and its effects.

Public Procurement – A Necessary Evil or a Source of
Innovation?
A substantial part of the thesis has focused on CERN’s procurement rules
and the effects of these rules on CERN-industry interaction. The discussion
in chapter eleven underlined that the procurement rules restrict the interaction, but it also pointed out that the rules are there for a reason; to create an
acceptable system for all member states. To summarise, some of the effects
that were found were the following: The procurement rules affect the possibilities for planning for both CERN and companies, and also discount differences between companies. For CERN, it means that a previously reliable
supplier cannot be chosen to be reused, as it is decided through the procurement process. For the specific company the same restrictions apply, which
means that there is little incentive for making adaptations for CERN.
A centralization of the purchasing function is, at least to some extent,
necessary if public procurement rules and regulations are used. These rules
and regulations are put in place to create a fairness concerning the spending
of ‘public money’. In chapter eleven, the concepts of ‘regular product procurement’ and ‘public technology procurement’ were introduced (Edquist &
Hommen, 2000). When applied to CERN-industry interaction, the regular
product procurement is used for off-the-shelf products like standard cables
(Habia Cable), printed circuit boards (Elektrotryck), or painting (Kumlins);
whereas public technology procurement is used for special cables (Ericsson)
or control systems (ABB). This is also reflected in the stories told by the
company representatives; where CERN is described very differently depending on what product or service the company is supplying. Depending on the
context of the individual company, the reactions on CERN’s procurement
rules differ widely. In one case, the company was used to public procurement, and therefore did not see this as a problem at all. Instead, they would
point to the benefits of working with CERN which gave them the advantage
of learning more about their product. In another case, the company representative was almost despairing about the rigidity of the procurement rules, and
also claimed that depending on how thoroughly you adhered to the technical
specifications, you could come up with solutions of varying complexity,
which was then reflected in the price of the product.
Throughout the thesis, the message is that the procurement rules are set in
place to create and maintain fairness vis-á-vis the member states. That being
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said, and as seen from the analysis, the procurement rules restrict long-term
interaction, which in turn restricts the possibilities of joint technical development. In some of the literature on public procurement, however, it is stated
that, apart from creating a fair system, there are other objectives behind public procurement. It has been claimed that ‘Public procurement follows multiple objectives with promoting innovation being potentially one of them’
(Aschoff & Sofka, 2009:1235), and the effect of public procurement on innovation seems to be a current topic (see e.g. Brammer & Walker, 2011;
Caloghirou et al., 2001; Edler & Georghiou, 2007; Lööf & Broström, 2008).
When it comes to innovation policy, public procurement is mentioned as
one among several instruments: ‘Public procurement has been revitalized as
an innovation policy instrument on both European and national levels’
(Aschoff & Sofka, 2009:1235). The justification for this seems to lie in the
fact that (government) demand acts as ‘a major potential source of innovation’ (Edler & Georghiou, 2007:949), and that state procurement has resulted
in innovation in more areas than R&D subsidies (Edler & Georghiou, 2007;
Geroski, 1990). One of the arguments in favour of public procurement as an
innovation policy instrument is that ‘the government specifies a desired output and leaves it to the creativity of private businesses to achieve this result
with the most effective and efficient technologies’ (Aschoff & Sofka,
2009:1236) rather than using public funds in specific grants etc.
Before finishing this part of the chapter, I would like to discuss some of
the statements above; namely that public procurement can be beneficial for
innovation, and that it can be used as an innovation policy instrument. Expanding on this argument, it seems like the reasoning behind it is that, rather
than investing government money in projects that are supposed to stimulate
innovation, it is more beneficial to create real demand through public procurement. Although I can understand the reasoning behind that statement,
after having completed this study I still believe that public procurement as
such has severe limitations when it comes to technical development. In addition to the claims about public procurement’s possible benefits to innovation,
it has also been stated that ‘Not only demand as such, but also the interaction
between demand and supply has crucial implications for innovation dynamics’ (Edler & Georghiou, 2007:949). This study shows that public procurement can indeed result in innovation – but it is more despite public procurement than anything else. The different aims of public procurement tend to be
contradictory, and not being able to choose or maintain a preferred supplier
will quite likely end in less innovation, not more. One aspect from the case
regarding the problems with not being able to choose you supplier was highlighted by several people at CERN, when they stated that it was difficult to
motivate companies to develop something for them and then bid for the contract, when there was no guarantee of the company winning the bid and thus
regaining the money invested. The insecurity of winning a future contract
therefore resulted in fewer adaptations and also less product development.
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What lessons can be learnt from the public procurement discussion? I believe that the study contributes to the understanding of the limitations that
public procurement in general and the CERN procurement rules in particular, put on interaction. Based on previous IMP studies161, it can be concluded
that interaction in the form of long-term relationships can create essential
advantages and benefits for industry. The understanding of the implications
of restricting interaction, but also the understanding of the reasons why these
rules are put into place, and the dilemmas that follow are all important contributions.

Technology Transfer – An Argument for Survival or
Contribution to Industry?
As noted already in the beginning of the thesis, over the years CERN has
experienced a more restricted budget from its member states, at the same
time as the experiments have increased in size and therefore in cost (Barbalat, interviews). It has been shown, that in the beginning of this century the
message communicated from CERN (in, among other forums, the annual
reports) changed to include aspects of knowledge and technology transfer to
industry in addition to the scientific content (Andersen & Åberg, 2012).
CERN is not the only research organisation conveying this message:
‘To build political support for their institutions, university leaders frequently cite the role of technology transfer in stimulating
local economic development. Facing tighter budgets, these administrators often promise to deliver more “bang for the buck”
in technology transfer’ (Siegel et al., 2003:27-28).
The concept of technology transfer becomes more and more prevalent in
material from CERN from the beginning of the 21st century (which is also
when the first official technology transfer structures are introduced). This
thesis has shown that, starting with the utility studies in the 1970s (Schmied,
1975) and 1980s (Bianchi-Streit et al., 1984), technology transfer issues
were introduced early and grew rapidly after the turn of the century.
One aspect of technology transfer that was introduced in the theory chapter and then revisited in chapter twelve has to do with the difference between
technology transfer and technical development. It has been argued that to
successfully transfer a technology, i.e. to successfully implement it in a new
setting, some form of adaptation to the new setting is required, which, in
turn, implies some form of development. In addition, for the technology to
161

See www.impgroup.org for articles, dissertations, books, and references.
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be transferred successfully, a certain amount of teaching and learning is
likely to be involved in the process. In addition, it has been claimed that
‘most studies tracking the impact of public research institutions on growth
have treated these institutions more or less as a black box’ and that there is
‘relatively little research on how public sector institutions function as learning environments for industrial companies’ (Autio et al., 2004:107). Therefore, in order to take a closer look at the technology transfer argument, we
will start by taking a detour to the concept of learning.
Håkansson, Havila and Pedersen (1999) discuss company learning within
business relationships, and they claim that within the relationship two sets of
factors influencing learning can be found. The first one involves how the
interacting parties fit together, including interest, preparation both to teach
and learn, and to what extent their competencies are complementary
(Håkansson, Havila & Pedersen, 1999:444). It is clear that there are several
factors that differentiate CERN from a company (see also chapter eleven).
Does this affect how well the different actors fit together? From this perspective, interacting with CERN may actually be easier (as well as more rewarding) than interacting with another company. At least when it comes to products within the ‘technology procurement’ segment, there is a great incentive
for people at CERN to take an active part in the interaction; and thus be both
interested and willing to teach and/or learn. From the study it can be deduced
that the competencies of CERN staff tend to be complementary rather than
similar; and in the cases where they are somewhat overlapping, or at least
adjoining, there is great potential for learning. One good example of joint
learning has been related earlier, where CERN technicians knew what they
wanted, and had technical expertise that exceeded that of the company, but
where the company could contribute with commercial knowledge, including
how to produce the artefact in question at a much lower price. There are
many examples like this, including CERNs ability to document how different products work in the CERN setting; thus giving companies the opportunity to learn more about their own products.
The second set of factors relates to the type of relationship, and especially
to what is exchanged between the actors (Håkansson, Havila & Pedersen,
1999:444). CERN interacts with a wide range of companies, and a wide
range of products are exchanged, so the learning possibilities of course vary
widely. For CERN and industry alike, what can be a standard product without significant strategic value for one part may be crucial within the other
party’s resource collection. One example of this could be ABB’s control
system – a standard product for ABB, but a specific product of great importance to CERN. Specific features within CERN’s resource collection, however, and especially the test facility, made CERN important to ABB.
In addition to the two sets of factors mentioned above, the authors discuss
a third set of factors which involves the context of the relationship (Håkansson, Havila & Pedersen, 1999:445). The relationship context is defined as
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‘the set of directly connected business relationships’ (ibid.), and it is unique
for each relationship. It is claimed that the more connections a relationship
has, the higher are the chances of relationship learning; the reason being that
there are more places where learning can occur (Håkansson, Havila &
Pedersen, 1999:445). One example of the importance of relationship context
can be found within the cryogenics field; where CERN more or less demanded cooperation between companies active within this area. It was referred to (by one respondent) as ‘un-business-like behaviour’, but he also
confessed that it increased the likelihood of learning for all parties involved.
Moving from the learning process, it is not far-fetched to also say something about what is learnt, or about the knowledge that is shared. Within the
technology transfer literature, there is a debate about whether it is meaningful to make a distinction between the ‘technology’ and the ‘knowledge about
the technology’ (see e.g. Bozeman, 2000). Bozeman (2000:629) claims that
‘the physical entity cannot be put to use’ without relevant knowledge about
it. If we look at transfer from an IMP perspective, this also implies that
‘the use of knowledge in a business setting, always demands a
certain knowledge production because anything new must be related to the existing resource combinations. And this relating
implies that new knowledge must be created to use any new
knowledge The fact that knowledge must be made specific to be
embedded into resource combinations means that using new
knowledge is interwoven with the creation of new knowledge’
(Håkansson & Waluszewski, 2007:148).
Thus, in order to use a new resource, knowledge about how to use this resource in a new setting needs to be developed, and this knowledge is context
specific. Therefore, according to this line of reasoning, the simple transfer of
technologies is impossible, something that was also discussed in chapter
twelve.
When it comes to technology transfer, this study contributes to the discussion concerning technology transfer, and especially to how this discussion
relates to the IMP approach. It was stated in chapter twelve that, from an
IMP perspective, the concept of technology transfer may be redundant. If a
technology is properly transferred there will have to be interaction, and because of this interaction the technology exchanged is likely to encapsulate
new features; which in fact implies technical development. It would then be
difficult to differentiate between the concepts of technology transfer and
technical development. That being said, it is still important to be able to relate to the concept of technology transfer, and I believe that there is still
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much work to be done concerning the notion of ‘interactive technology
transfer’162.

Concluding Discussion
The main findings of the thesis have now been presented, which deal mainly
with interaction between CERN and specific counterparts. Before our journey ends, however, I will reconnect to one of the issues in the first chapter,
namely the usefulness of science to society. The wider context of CERNcompany relationships has been discussed indirectly by Krige (2000). The
author states that
‘the mutual exchange of technical knowledge and new ideas between the laboratory and the firm has a wider economic impact
when the knowledge involved and its products are developed
within a pre-existing industry whose market extends beyond
high-energy physics laboratories’ (Krige, 2000:12).
According to this quote, CERN will be more useful to society when the
technology in question has been developed within a company that does not
have CERN, and/or other HEP laboratories, as its main customer/s. The interaction thus increases the societal value of technical development, especially when products are developed in industry, and improved through use in
science. This of course makes sense, because first of all, the ‘high-energy
physics market’ is limited to a handful big laboratories worldwide; and secondly, it also relates back to other researchers’ findings about overlapping
knowledge areas’ (Håkansson, 1989; Håkansson & Waluszewski, 2007) or
weak ties’ (Granovetter, 1973, 1983) relevance for knowledge development.
This also means that it would be interesting, albeit difficult, to look at indirect effects of CERN-industry interaction; for instance interaction between
companies where one of the actors is interacting with CERN.
There are certainly many aspects of CERN-industry interaction that have
not been covered in this thesis. One of these aspects concerns individual
scientists’ or engineers’ interaction with specific companies. Individual scientists’ propensity to engage in interaction with industry has been studied by
a number of researchers (see e.g. Bozeman & Gaughan, 2007; Debackere &
Veugelers, 2005; Ponomariov, 2008), and a few researchers have even studied informal contacts between scientists and industry (see e.g. Ponomariov &
Boardman, 2008). What these studies have in common, however, is that they
do not address the situation when interaction is restricted. Of course there is
interaction between CERN individuals and different companies’ personnel
162

See also Autio et al. (2004).
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(something that was specifically mentioned by ABB staff), but to what extent is there informal interaction between CERN and industry?
Ponomariov and Boardman (2008:331) state that ‘involvement in informal interaction is associated with higher probability of undertaking collaborative research with industry as well as with a higher allocation of research
time to collaborative research with industry’. They therefore draw the conclusion that ‘informal interaction between university and industry scientists
has impacts beyond serving as channels to transfer and exchange information, but can result in tangible outcomes such as collaborative research’ (Ponomariov & Boardman, 2008:311-312). So far, informal interaction between
CERN and industry is an area that has not been sufficiently studied, although
some of the interviews at CERN point at the problem with insufficient resources both at CERN and in industry. CERN’s reduction in staff numbers,
as well as increased focus on short-term goals and reduced slack in industry
may have reduced the possibilities for informal interaction leading to collaboration.
One of the aspects of differences between science and industry resides in
the people within the different organisations. It has been stated that ‘academic and industrial researchers belong to distinctly different social systems,
and, linked to this, to different organisational cultures’ (Meyer-Kramer &
Schmoch, 1998:839). Nevertheless, joint interests may help alleviate these
institutional differences, which would also explain the growth in scienceindustry interaction (Meyer-Kramer & Schmoch, 1998:839). This effect
could potentially counteract the effect that reduction in resources may have
had on informal interaction between CERN and industry.
Another aspect that would be interesting to pursue further concerns policy
aspects of science-industry interaction. There is a lot of research available on
science-industry interaction, although most of the literature seems to focus
on research within (national) universities and their relations to companies
within the same country (predominantly the USA). What is acknowledged,
however, is the need for models depicting two-way interaction (MeyerKramer & Schmoch, 1998); or in some cases, depending on the number of
actors included in the analysis, a multi-way concept (ibid.). A viable ‘multiway concept’ to analyse links between public research, policy agencies and
industry would be an IMP network analysis. Throughout the thesis it has
been implied that the interaction between science and policy is an important
one, but as it has not been the main focus of the study, this line of enquiry
has not been followed to a sufficient degree. In the future, however, it would
be interesting to develop that part of the study more, and thus study the science – policy – industry network in the CERN setting.
In addition, there is a strong international (business) aspect to the material, in that the organisation answers to its member states, and interacts with
companies - not only from the member states – but from all over the world.
This study has not focused on the international aspect, and there is much
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more research to be done about this issue. This also includes the aspect of
culture, where there is a plethora of aspects still to uncover.

Some Final Thoughts
The main aspect throughout the whole thesis has been interaction. The theoretical lenses through which the empirical material was viewed thus focused
on interaction between specific counterparts in long-term relationships. One
of the main underpinnings of the study therefore concerned (long-term) relationships; and some disheartening first results pointed towards the existence
of very few relationships between CERN and industry. Hence, what happens
when these relationships are discouraged? Are there still relationships being
formed, or does exchange purely take place through market-like transactions? If anything, this study has shown that there is a wide variety of ways
through which exchange takes place; depending on the importance of the
exchange to the actors involved, and on the complexity of the exchange – for
instance whether it involves a technology that is widely known or still in its
infancy – and on a number of other aspects. As been stated elsewhere in the
thesis, the public procurement situation at CERN does not differ widely from
other public procurement situations, wherefore a more extensive comparison
would be interesting to make.
One final question before the end: What is so specific about CERN? The
empirical part of the thesis has presented CERN at length, and there is no
doubt that CERN is unique in many ways. Or as many physicists would say;
‘there is only one CERN’. On the other hand, the way CERN interacts with
other actors shows many similarities with interaction between companies.
All actors are unique in their own way, but they also share characteristics
with others. Within the specific setting of CERN-industry interaction, more
general aspects, such as public procurement and technology transfer can, and
have been, studied.
While we are still focusing on the general relevance of the study, another
clarification could be made. A substantial part of the data collection took
place during one of the busiest periods in CERN history – when the final
data collection in LEP took place, with the following discussions concerning
whether or not to close it down (some promising results concerning the
Higgs boson were found already in 2000). At the same time, the LHC constructions were well on their way, and the procurement for the LHC was
intense. This of course affects the science-industry interaction at the time,
and, in turn, the data I was able to obtain. This could be both a strength and a
limitation. On the one hand, I have been able to partake in all the activities
preceding the construction of the largest particle accelerator to date, but, on
the other hand, the situation before and during the construction phase differs
from a maintenance phase. Keeping that in mind, however, I have been very
fortunate to conduct the study at this particular time, because I believe that it
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has given me the possibility to study characteristics of interaction that would
have been black-boxed during other periods.
So, this is it. I hope that the aspects of science in business interaction this
study has contributed with have caught your interest. The insights of the
study only represent a small fraction of what can be studied, which means
that, fortunately, there is still much work to be done.
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Appendices

APPENDIX I: Lists of Informants and Respondents
Important Informants (meetings, e-mail correspondance etc.)
Name

Workplace

Information on:

Bressan, Beatrice

CERN

Gidefeldt, Lars

The Swedish Research Council

Gustavsson, John

The Swedish Natural Science Research Council,
retired
The Swedish Natural Science Research Council,
retired
TTA
Technotransfer AB

CERN; CERN –
Industry relations
Sweden – CERN
relations; research
and (research)politics
Sweden – CERN
relations; research
and (research)politics
Sweden – CERN
relations; political
and industrial

Hellström, Nils

Hugnell, Anders
Nordberg,
Markus
Streit-Bianchi,
Marilena

298

CERN
CERN

Sweden – CERN
relations; mainly
industrial
CERN; CERN –
Industry relations
CERN; CERN –
Industry relations

Time of Meeting(s) etc.
2000 – 2004
Autumn 2001,
spring 2004
1999 – 2001

Autumn 1999,
spring 2004
Summer 1998 –
spring 2004
March 1999 –
1999 – 2001

Interviews: Respondents at CERN
Name
Angerth, Bo
Autin, Bruno
Barbalat, Oscar
Benvenuti,
Christoforo
Bourgeois,
François
Brianti, Giorgio

Division, Group
etc.
Retired
Accelerators and
Beams
Retired
Vacuum technology, superconducting
cavities.
Industry and Technology Liaison
Office
Retired

Clement, Michel

SL Division, EA
group,

Danielsson, Hans

EP Division, ATLAS

Ducimetiere,
Laurent

SL Division, SL &
LHC Fast Pulsed
Magnets, Beam
Transfer Group
SL Division
IT Division
MS Group (magnets)
Experimental Physics (EP) Division
EA group, SL Division
SPL Division
Helsinki Institute of
Technology (professor)
ATLAS

Fernqvist, Gunnar
Foster, David
Goddard, Brennan
Goggi, Giorgio
Grafström, Per
Gregorio, Dante
Hameri, AriPekka
Hoffmann, Hans

Position; Area of
expertise
Former Head of
Personnel

Date of Interview
1999-03-11
1999-03-08

Former Head of
ITLO
Group Leader, (also
on the Technology
Advisory Board)
Head of ITLO

1999-03-10,
1999-03-15
1999-07-05

Former Technical
Director (1980-89)
Section leader,
Engineering and
Installation (EA
group)
Detector development (ATLAS &
CMS)
Electrical Engineer

1999-03-09

Group leader
Deputy Leader

1999-03-23
1999-03-08
1999-07-09

Division Leader

1999-03-12

Group leader EA
group
Procurement Officer
Program Director

1999-03-19

Technical Coordinator of ATLAS
(Technical Director
from mid-1999)

1999-03-09

1999-03-09

1999-03-19

1999-07-06
1999-07-09

1999-03-09
1999-03-15
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Name
Jansson, Urban
Jensen, Fredrik
Jirdén, Lennart

Division, Group
etc.
SL Division
CME Group, EP
Division
SPL Division

Kotamaki, Miikka
Kuhn, Hans-Karl
Lagrange, Thierry
Leistam, Lars

CMS
LHC-IAS Group
SPL Division
ALICE (experiment)

Lindroos, Mats
Lobmeier, Ivo
Löfstedt, Bo

PS Division
SPL Division
CME Group, EP
Division
Data Acquisition
Section, ECP Division
IT Division
Surface and materials technology
SL Division
SPL Division

McLaren, Robert
Möller, Mats
Neil, Kenneth
Olsfors, Jan
Perin, Romeo
Perini, Diego
Pettersson, Thomas
Rabany, Michel
Rubio, Juan Antonio
Sgobba, Stefano

EST Division, Information Systems
Support (ISS)
Group
LHC-IAS group
ETT Division
EST Division

Position; Area of
expertise
Division and Safety
Officer
Optical fibres and
links for CMS
Head of Logistics &
Stores
Head of Purchasing
Engineering and
integration coordinator
Physicist
Procurement Officer
Head of CMS electronics
Section Leader

Deputy Group
Leader
Electrical Engineer
Head of SPL Division
Supraconducting
magnets
Group Leader

Head of ETT Division
Materials Engineer

Unnervik, Anders

SPL Division

Vice Deputy of
Purchasing

Vasey, François
Vlogaert, Jos

LHC experiments
LHC Division

Optical fibre cables
LHC magnets
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Date of Interview
1999-03-30
1999-03-22
1999-03-10,
1999-07-01
1999-06-30
2000-10-20
1999-03-08
1999-07-07
1999-06-29
1999-07-08
1999-03-09
1999-03-11
1999-06-30
1999-03-24
1999-06-30
1999-03-12
1999-07-02,
1999-07-06
1999-03-22

1999-07-06
2000-11-14
1999-06-30,
1999-07-09
1999-03-08
(interview 1),
1999-03-08
(interview 2)
2000-12-13
1999-07-07

Name
Weilhammer,
Peter
Wenninger, Horst
Widegren, David

Wilhelmsson,
Mats
Williams, Lloyd
R.
Åkesson, Torsten

Division, Group
etc.
ATLAS, LHCb,
Spokesman of Detector Development
Programme
Directorate
EST Division, Information Systems
Support (ISS)
Group
ST Division, Cooling & Ventilation
Group
LHC Division

Position; Area of
expertise
Silicon sensor technology expert, technical development

Date of Interview
1999-03-29

Technical Director
Systems Engineer

1999-03-23
1999-03-10

Group Leader

1999-03-16

Project Engineer

1999-07-07

ATLAS

Deputy Spokesperson

1999-03-05,
2000-12-01
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Interviews: Company Respondents
Company

Name

ABB Automation
Products AB

Bodin, Jörgen

ABB Automation
Products AB
ABB Automation
Products AB

Jönsson, Kjell

ABB Automation
Products AB

Tam, Wa

ABB Automation
Products AB
ABB Enertech SA

de Waal, Mikael

Air Liquide SA
Elektrotryck AB
Ericsson Network
Technologies AB

Nyström, Kent

Hessler, Michel
Camus, JeanMichel
Björsell, Anders
Arvidsson, Bertil

Ericsson Network
Technologies AB
Ericsson Network
Technologies AB

Berglund, Tomas

Ericsson Network
Technologies AB

Larsson, Lena

Ericsson Network
Technologies AB

Nygård-Skalman,
Karin

Fjellman Press AB
Fjellman Press AB

Fjellman, Bo
Fjellman, Kristina

Habia Cable AB

Lindberg, Micael

Hemi Heating AB

Kvael, Henry
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Bäckström,
Håkan

Position, Area of
expertise
Business Development, Product
Sales
Controller Products
Field Buses (links
between controllers and I/Os)
Project Leader
(Operator Stations;
link between operator stations and
controllers)
Controller Products
Key Account
Manager CERN
Sales Manager

Date of Interview
1998-09-08,
2000-03-10

Managing Director
Manager & Expert
Fiber Technology,
Business Segment
Networks
Area Sales Manager
Product Development, Fiber Technology
Product Development, Optical
Cables
General Manager,
Marketing and
Sales
Head Engineer
Head of Finance

1998-09-11
2002-04-05

General Sales
Manager Scandinavia
Managing Director

1998-09-21

2000-03-10
2000-03-10
2000-03-10

2000-03-10

2000-04-05
2000-12-06

2002-04-05
2002-04-05
2002-04-05
2002-04-05
1998-10-19
1998-10-19

1998-10-14

Company

Name

IMC AB (Industrial
Microelectronics
Center)
IVP AB (Integrated
Vision Products)
Kumlins Måleri AB
(Kumlins Peinture
SA)
Kvaerner Kamfab AB
Linde Kryotechnik
AG
Linde Kryotechnik
AG
Precisionsmekanik i
Studsvik AB
Sabroe Refrigeration
AB
Sandvik AB
Sandvik AB

Bodö, Peter

Sicon AB
WEKA AG

Sundblad, Rolf
Holdener, Fridolin
Larsson, Mattias

WM-Data AB

Wasell, Björn
Hanna, Linda
Larsson, Sven
Clausen, Jürgen
J.
Senn, Armin-E.
Nilsson, Dan
Albert, Ludvig
Holmberg, Håkan
Nikkarinen,
Lennart

Position, Area of
expertise
Project Manager
Microsystems
group
Managing Director

Date of Interview
1998-10-22

Local Manager,
France

1999-03-10

Sales and Projects

1998-10-22

1998-10-16
2001-02-26

Manager, Sales
and Projects
Managing Director

2001-02-26

Specialist, Customer advisor

1998-10-15

Ex. Sales Manager
(Marketing Manager, EcoCat AB)
Managing Director
Managing Director
Local Manager

1998-10-13

1998-10-09
1998-10-09
1998-10-07
2000-12-05
1999-03-17
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Interviews: Other Respondents
Name

Workplace

Position

Bengtsson,
Ewert

Uppsala University

Lars
Björkman

Royal School of Technology (KTH), Sweden

Carlson, Per

Royal School of Technology (KTH), Sweden
Royal School of Technology (KTH), Sweden
Uppsala University
Uppsala University

Professor of Computerized Image Analysis
and head of the Centre for Image Analysis
Master student, technical student at CERN
(NFR grant)
Professor, physics

Clément,
Christophe
Ekelöf, Tord
Eklund, Lars
Jansson, Andreas

Date of Interview
2003-06-03

1999-03-18
(interview
made at CERN)
2000-06-29

PhD student

2000-06-29

Professor, HEP
PhD student (AIM
programme)

Delegate at CERN

1999-02-25
1999-03-04
(interview
made at CERN)
1999-07-05
(interview
made at CERN)
2004-05-10

Stockholm University
and CERN (PS Division)
Swedish Ministry of
Education
Uppsala University

PhD student

Professor, HEP

1999-02-18

Bergen University

Professor

Lund-Jensen,
Bengt
Olof Nyqvist

Royal School of Technology (KTH), Sweden
Royal School of Technology (KTH), Sweden

Associate professor

Orava, Risto

Cerntech (the Finnish
equivalent of TTA
Technotransfer AB)
Royal School of Technology (KTH), Sweden

1999-04-16
(interview
made in Norway)
2000-06-29,
2000-08-23
1999-03-22
(interview
made at CERN)
1999-03-16
(interview
made at CERN)
1999-04-21

Johnsson,
Mats
Kullander,
Sven
Lillestøl, Egil

Pearce, Mark
Tegenfeldt,
Fredrik

Uppsala University

Ulvegren,
Carina

Uppsala University/CERN

304

Master student, technical student at CERN
(NFR grant)
(former) Managing
Director
PhD, researcher
Experimental Particle
Physics
PhD student
Technical student

1999-07-08
(interview
made at CERN)
2000-10-17
(interview
made at CERN)

APPENDIX II: A Short Presentation of the Swedish
Companies in the Study
Company Name Type of Company

Type of Prod- Respondent(s)
uct/Service
Sold to CERN
Part of the multination- Control
Sys- Jörgen Bodin, BusiABB Automaal company ABB;
tems
ness Development,
tion Products
focusing on control
Product Sales
AB
systems for the process
Michel Hessler,
industry (for a more
ABB Enertech SA,
detailed description,
Key Account Managsee chapter 10).
er CERN
Kjell Jönsson, Product Development
(Controllers)
Kent Nyström, Service Manager
Wa Tam, Project
Manager (operator
stations)
Mikael de Waal,
Controller (Products)
Printed Circuit Anders Björsell,
Elektrotryck AB Producer of printed
circuit boards. The
Boards
Managing Director
company ceased to
exist in 2005.
Part of the multination- Optical Fibres Dr. Carl Bertil
Ericsson
Arvidsson, Manager
al company Ericsson;
Network
& Expert Fibre Techfocusing on ‘two of the
Technologies
nology, Business
most important comAB
Segment Networks
ponents in modern
Tomas Berglund,
communication netArea Sales Manager
works, cable and netHåkan Bäckström,
work materials repreTechnical Manager
sent a substantial part
Lena Larsson, Prodof a network's total
uct Development
investment.’163 (For a
Optical Cables
more detailed description, see chapter 9).
Karin NygårdSkalman, General
Manager Marketing
and Sales

163

Ericsson’s website:
http://www.ericsson.com/products/hp/Cables_and_Interconnect_Products_pa.shtml
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Company Name Type of Company

Type of Product/Service
Sold to CERN
Hydraulic Presses. The Hydraulic
company had ca 60
Presses
employees at the time
of the interview.

Respondent(s)

Fjellman Press
AB

Bo Fjellman, (Technical) Project Manager
Christina Fjellman,
Financial Manager
Micael Lindberg,
General Sales Manager Scandinavia

Habia Cable AB ‘Habia Cable develops,
manufactures and markets custom designed
cables and cable systems for demanding
industrial applications’164 The company
is present in over 25
countries worldwide,
with almost 90 per cent
of sales outside of
Sweden, and had ca
370 employees in
2006.
‘Hemi Heating producHemi Heating
es and develops surface
AB
heating systems, focusing on quality and high
service level. We offer
a wide range of heating
products for various
manufacturing industries.’165 Had less than
20 employees at the
time of the interview.
The
aim of the compaIMC (Industrial
Microelectronics ny was to work with
market oriented, apCenter) AB
plied research and
development within the
microelectronics area –
a link between university and industry. The
company had ca 80
employees at the time
of the interview.

164
165

Cables

Heating Jackets Henry Kvael, Managing Director

Microelectronic Dr. Peter Bodö,
prototypes (for Project Manager,
the FERMI
Microsystems Group
project) in the
R&D phase of
the CMS detector

Habia Cable’s website: http://www.habia.se/sitepage.asp?showid=6&w=1&lv=1&lang=1
Hemi Heating’s website: http://www.hemiheating.se/
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Company Name Type of Company

Type of Prod- Respondent(s)
uct/Service
Sold to CERN
Cameras for the Björn Wasell, ManIVP (Integrated The product idea was
accelerator
aging Director
Vision Products) to combine image
sensors with processors tunnel (delivAB
ered through a
on ICs. Today the
Uppsala Unicompany ‘provides
industrial vision cam- versity department, not dieras for factory automation’166 The compa- rectly to
ny had 16 employees at CERN)
the time of the interview.
Maintenance
Linda Hanna, MaKumlins Måleri A painting company
AB
(Kumlins with over 1300 emwork at CERN nager of Kumlins
Peinture SA)
ployees in Sweden.
(painting)
Peinture AB
Kumlins Peinture SA
was a small branch
office in France dealing with the CERN
contract. They had 6-8
painters working at
CERN at any given
time, and one local
manager.
The company produces No products
Sven Larsson, TechKvaerner
parts for heavy masold
nical Manager
Kamfab AB
chinery within, among
other things, the pulp
and paper industry.
Precisionsmeka The company designed Custom-made Dan Nilsson, Manand constructed metal metal parts
aging Director
nik i Studsvik
parts (metal work and
AB
welding). At the time
of the interview they
had ca 20 employees.

166

SICK IVP’s website: http://www.sickivp.se/sickivp/en.html
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Company Name Type of Company

Type of Prod- Respondent(s)
uct/Service
Sold to CERN
Screw ComLudvig Albert,
‘Sabroe is an internaSabroe RefrigTechnical Expert,
tional group, develop- pressors (for
eration AB
ing, manufacturing and cooling plants Manager
in the acceleraselling refrigeration
and air treatment plants tor)
for comfort cooling
and the industrial refrigeration market’167
The total group had
nearly 4500 employees
at the time of the interview.
‘Sandvik is a highStainless steel Håkan Holmberg,
Sandvik AB
technology, engineer- with specific
Technical Manager
ing group with adproperties
Lennart
vanced products and a
Nikkarinen, Marketworld-leading position
ing Manager at
within selected areas.
EcoCat, ex. Sales
Worldwide business
Manager at Sandvik
activities are conducted
AB
through representation
in 130 countries’168
At the time of the inIntegrated
Rolf Sundblad,
Sicon AB
terview the company
Circuits
Managing Director
designed (and produced) integrated circuits, and had ca 25
employees.
IT Services. The com- IT-support at
Mattias Larsson,
WM-Data AB
pany is a big consulCERN
Local Manager (WMtancy company, which
Data France)
had ca 8-10 consultants
present at CERN during the period of their
service contract.
Source: Interviews made in the different companies and at CERN, company documents and websites.

167
168

1997 Report and Accounts Sabroe Refrigeration A/S
Sandvik’s website: http://www.sandvik.com/
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Appendix IIIa: Interview Guide – Example of Questions for
Company Respondents
Background information about the company
History
Industry (industry structure – no. of companies, size etc.)
No. of employees, turnover
Type of activity/production, where is the production localised?
Customers (no., size, important ones etc.)
Suppliers (no., size, important ones etc.)
Research and development (importance, where?, who? Etc.)

Background information about the respondent
Your background
Current position in the company
What is your role towards CERN?
How would you describe CERN?

Relationship with CERN
What did you know about CERN before you got the first contract? What
were the initial contacts?
For how long has your company been working with CERN? How many
contracts have you won?
What have you delivered to CERN? (Standard/custom-made
goods/services?)
How much have you delivered to CERN? (As percentage of your turnover?)
What is the direct importance of CERN for this company? (How does the
importance manifest itself?)
Have some people been more important than others for the cooperation?
Here at the company? At CERN?
In what ways have these people been important?
Do you have any long-term contacts with people at CERN?
Has the cooperation with CERN led to the development of any new products
(services)? (Products you would not have developed otherwise? More advanced technology?)
Has your production system been affected in any way because of your contacts with CERN? (Improvements? Complications? Have you made any
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specific investments because of CERN? Something you wouldn’t normally
do for a customer?)
How is the product quality-controlled?
Any new ideas because of you cooperation with CERN?
Has you cooperation affected your relation with existing customers?
Has you cooperation affected your relation with existing suppliers?
Have you received any new customers because of your cooperation with
CERN?
Have you received any new suppliers because of your cooperation with
CERN?
Has the cooperation with CERN led to contacts with other companies?
Within your industry? In other industries?
Do you know of any competitors concerning your cooperation with CERN?
What is your experience of CERN as a collaboration partner?
Has your cooperation with CERN changed in any way during the time you
have been working together?
What parts of your company are involved in the cooperation? Which ones
are the most important?
How many people from your company are involved in the collaboration with
CERN?
How many people at CERN are you in contact with?
How does the collaboration with CERN function in practice? How often are
you in contact with each other? How are these contacts carried out?
How formalised is the collaboration with CERN? Is there any informal collaboration?
Which party is the most active in the collaboration?
Do you adapt any of your administration to CERN requirements? Does
CERN have any specific requirements?
Are there any requirements on technical documentation?
Within what areas have you been collaborating?
Have you in any way collaborated with CERN regarding R&D? If yes, how
are the costs distributed?
What do you think decides whether you get a contract from CERN or not?
Why did you choose to collaborate with CERN?
How durable is your collaboration with CERN (compared to that with other
customers)?
How big are the contracts (compared to those from other customers)?
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Have you had any problems with the collaboration with CERN? How were
these solved? Have these solutions been helpful in the collaboration with
other contacts/parties?
What would you describe as the most critical events during the period you
have collaborated with CERN? (First contact, first contract, fulfilling the
contract, renewing contacts…)
What are your expectations on future collaboration with CERN?
Do you have any collaboration with the Swedish research groups doing research at CERN? If yes, in what ways? How important are these contacts?
Have you received any support from the (Swedish) state to (be able to) collaborate with CERN? If yes, what kind of support?

Final questions
Is there anybody else here at the company that I should talk to?
Who would you recommend me to talk to at CERN?
Is there anything you would like to add?
Concerning your own work?
Concerning the collaboration with CERN?
Can I contact you again with further questions?
THANK YOU!

311

Appendix IIIb: Interview Guide – Example of questions for
a second company interview, in this case ABB (less about
CERN, more about the specific company)
Information about the Respondent
What is you role here at ABB?
For how long have you been working here? Within the company? In this
position? Which product/s do you work with?
Former education? Company training?
What contacts do you normally have with other companies (customers, suppliers, other ABB companies, others)?

Information about the Company
What are the activities here at ABB Automation Products in Västerås? What
is produced?
How are you linked to other ABB-companies?
How are you connected to the ABB group?

The Västerås Production
What is produced – what are the products? How many different kinds of
products?
Are different components used for different products?
How many components are needed for the different products?
How often do you introduce new products?
How would you describe your product development?
Could you describe the machines you use for your production? Different
machines for different products/customers?

Suppliers
What components are bought? From where (which companies)?
Number of suppliers? Who delivers what?
Standard products? Do any of your suppliers make adaptations in the products they sell to you? If yes, how? And why?
To what extent can you influecnce your suppliers? Is this important (whether
you can or you can’t)?
How much do you know about your suppliers (production, other customers,
adaptations etc.)?

Customers
What kind of customers do you have?
What kind of products do the (different) customers buy?
What kind of customer contacts do you have (personally)?
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Do you sell standard products or do you make any adaptations for your customers?
Are you able to affect your customers’ demands (or even their production)?
If yes, how?
Other ABB-companies: what connections exist? Do they develop your products further? How?
Do you have any customers within the ABB group?

Other Actors
What actors are important to you: 1) from a production perspective? 2) From
a sales perspective?
Who are your competitors? Within what areas? With regards to CERN?

Miscellaneous
Has your way of working changed during the time you’ve been with the
company? If yes, in what ways? Within the company? Towards suppliers?
Towards customers?

CERN
Is CERN a special customer in any way? If yes, how?
Have you (personally) had any contacts with CERN in their role as customer? In any other way?
Do your contacts with CERN affect any other relations? If yes, how?

Final questions
Is there anybody else here at the company that I should talk to?
Who would you recommend me to talk to at CERN?
Is there anything you would like to add?
Concerning your own work?
Concerning the collaboration with CERN?
Can I contact you again with further questions?
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Appendix IIIc: Interview Guide – Example of Questions for
CERN Respondents
Background information about the respondent
Your background (nationality, education, other jobs, history at CERN)
How long have you been working at CERN?
Why did you start to work here?
What did you do before you came here?
Current position (where at CERN, what does it entail etc.)
What is your position here at CERN?
Within what division, section and so on?
What does your work contain/imply (in terms of tasks, contacts with researchers and industry etc.)?

Interaction with Industry
How do CERNs contacts with industry generally work? (in what way does
CERN use industry?)
Your industry contacts (history of contacts, what kind, extent of contacts)
Do you have any industry contacts because of your work at
CERN?
If yes; what contacts, how often etc.?
A specific example of working with industry (incl. history, technical specifications, working arrangements, extent of contacts, milestones/critical incidents, outcome)
Procurement procedures? (Effects on contacts with industry? Effects on what
you want to buy?)
Problems with industry contacts? (Examples?)
Any experience with Swedish companies? (which ones, examples of interaction etc.)
Cultural differences between CERN and industry?
Cultural differences between companies from different nationalities?
Do you think that the contacts are affected by the home country of the company in question, i.e. is the contact dependent upon what country the company is located in?

Technology Transfer
What kind of company can benefit from working with CERN? (size, characteristics, industry?) - i.e. what is needed from the companies?
What can CERN contribute to the companies, i.e. what do the companies get
out of interacting with CERN? (What are the potential benefits? Under
what circumstances?)
What can a company learn from (working with) CERN?
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Is there any transfer of knowledge between CERN and the companies? In
what way? What kind of knowledge? How can it be transferred?
Examples of technology transfer? (Your personal experiences? What happened? How? Etc.)
What can CERN contribute to the companies, i.e. what do the companies get
out of interacting with CERN?
Could there be any negative consequences for the company from interacting
with CERN? Why/why not?

Why CERN?
In your opinion, what is the incentive for a company to work with CERN?
(Why would a company choose to work with CERN?)
What is the difference between working with CERN and working with a
company?
If a company wants to deliver to CERN, what are the difficulties?
Are there any drawbacks to working with CERN?
Could you give an example of successful cooperation between CERN and
one or several companies?
Example of unsuccessful cooperation?

CERN and Sweden
Do you know any Swedish companies that have contacts with CERN?
Do you know any Swedish people (besides the ones working here) that have
contacts with CERN?

CERN Projects
Have you ever been involved in one of CERNs projects?
If yes, which one/ones?
Would you like to tell me a little about the project/projects?
Were any companies involved in the project(s)? Which one(s)?
Were any Swedish companies involved?
Why were the Swedish companies involved/not involved?

Questions for e.g. Technical Staff
Do you have any contacts with the research groups (physicists)? (How?
When? Content of interaction? Etc.)
Do you have any contacts with Swedish physicists?
Do the physicists affect your contacts with industry in any way?

Miscellaneous
How would you describe CERN? (What does ‘your’ CERN look like?)
Is CERN one organisation (in any practical sense)?
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Can a company see CERN as one entity, or is it really like doing business with different organisations?
What is essential for CERN, for its ‘survival’?
Is CERN dependent on any companies? If yes, which one(s)?
Are there any companies (that you know of) that are dependent on CERN for
their survival?

Final questions
Who else do you recommend that I talk to?
Is there anything you would like to add?
Concerning your work at CERN?
Concerning relations between CERN and industry?
Can I contact you again with further questions?
THANK YOU!
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Appendix IIId: Interview Questions for Technical Students
Background
What university do you study at? Which programme?
How did you find out about the ‘Technical Student’ programme?
Why did you apply?
In your opinion, how is the selection carried out for the programme?

At CERN
Where are you working here at CERN?
What are your tasks? Are they relevant in connection to your education/future degree?
What is the most important thing you have learnt at CERN; i.e. what knowledge are you taking with you when you leave?
Have you had any industry contacts during your time at CERN?
Have you had any contacts with Swedish researchers/research groups?

Summing up
Is there anything in particular you would like to mention about you stay and
work here at CERN?
Do you have any recommendations or suggestions for future technical students?
Is there anything you would like to add?
THANK YOU!
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Appendix IV: The Technical Student Survey
1: Description of the Survey
For a number of years, the former Swedish Natural Science Research Council169 (NFR) and TTA Technotransfer AB granted scholarships to students
from various technical fields for doing their degree projects for their different Master of Science-degrees170 at one of the five large European research
facilities CERN, ESO, ESRF, EMBL or JET. A number of students took this
opportunity to get experience abroad while doing their degree projects. For
the years 1998 and 1999, 33 Swedish students received these grants.
In the beginning of 2000, a questionnaire was sent out to these 33 students. All in all, 32 students and former students answered the questionnaire
(all of them have had some sort of grant to do their degree projects at the
facilities). In addition, some of the employers of former students have answered another questionnaire. The purpose of the study was partly to put
together some of the experience of the students doing grant-financed degree
projects at the research facilities mentioned and partly to start mapping out
where these people were in the year 2000. Unfortunately, there has been no
follow-up on this initial survey.
The result of the study is presented in chapter six, and it is based on two
different questionnaires (see below)171. The first questionnaire was sent to all
students that were given grants from either NFR or TTA Technotransfer AB,
and that had at least started their degree projects. All 33 respondents replied,
although one person declined to answer the survey. The results in this study
are thus based on 32 answers. In four cases the questionnaire was answered
by mail, while the answers in the remaining cases were collected via e-mail.
The second questionnaire was sent to employers that have employed any of
the 32 students. Out of 32 students and former students, only 13 were working in industry at the time. These 13 people were asked if they would allow
that their employers were sent a questionnaire (see appendix ii). In those
cases the respondent permitted this, the employer was contacted via e-mail.
All six employers I was allowed to contact answered the survey.
The aim of this survey was to capture a small part of the research community at the student level. Summer students and technical students are quite

169

Since January 2001, the Swedish Natural Science Research Council, or Naturvetenskapliga
forskningsrådet (NFR), is a part of the Swedish Research Council.
170
In Sweden, there is a special degree in various engineering-related subjects, called
”civilingenjör”. This title cannot be translated into civil engineer, instead these students get a
Master of Science. The Swedish programme is, however, more extensive than an ordinary
master’s degree.
171
Please note that the original surveys were both written in Swedish, and that the appendices
only are translations of the original surveys.
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a large proportion of the Swedish people going to CERN every year, and it
therefore seemed appropriate to find out about their experiences.

2: Questions to Degree Project Workers at CERN and
Other European Research Institutes
NAME:
THE DEGREE PROJECT
• At which university/college did you take your exam?
•

Which programme did you study?

•

What was your reason for doing your degree project abroad?

•

What was the reaction of others on your decision to do the degree project abroad?

•

What is your opinion of the organisation where you did your degree
project? Comments?

•

In which division/group etc. did you do your degree project?

•

How did the supervision work?

•

What is the biggest difference between doing the degree project in Sweden compared to doing it abroad?
(Are there other demands on the student; language-wise, culturally, regarding the supervision, socially etc.? Was there anything you felt was
missing?)

•

Have you ever regretted choosing to do your project degree at
CERN/ESO/JET/ESRF? (If yes, please explain why.)

•

Would you recommend other people to apply for a similar scholarship?

PRESENT OCCUPATION
• Present address and email, if available:
•

What do you do today?

•

Did the degree project affect your choice of work place?
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•

What did you learn while doing the degree project that you think might
be useful while working in the future?

•

How do you rank your knowledge and expertise compared to an international level?

•

Would you consider working abroad? Why/why not?

•

Additional comments/addendum:

3: Questions to employers who have employed people who
did their degree project at CERN/ESO/JET/ESRF
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•

How many employees does your company/department have?

•

How many people on an average do you recruit every year?

•

How many applicants did you get for the position that XXX now
has?

•

Was the fact that XXX had done his/her degree project at
CERN/ESO/JET/ESRF something that you took into account when
he/she was employed?

•

If yes, would you please summarily describe your line of reasoning?

•

Do you believe that the experience XXX got from
CERN/ESO/JET/ESRF is of any importance in his/her work?

•

If you were to employ a person today, has the importance of having
done a degree project at CERN/ESO/JET/ESRF changed? Please describe your line of reasoning. (Would it be more or less of importance, would it be more or less positive etc.?)
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