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Abstract

This study examines what factors are behind a successful establishment of Euro-
pean Spallation Source in Lund, as a growth engine for the entire region in long
term? This paper is also concern about how ESS, with innovation as driving
force will a�ect the economic growth of the region (Skåne) through knowledge
spillover and talent in�ow. This study is also concern about how this investment
contributes to Regional Innovation system and it will a�ect the interaction be-
tween universities, companies and other regional players thus could strengthen
the Regional Innovation System. To answer the research questions, this study
looks at the literatures concerning innovation, innovation system, knowledge-
based economy and role of policy and university, reports on large scale scienti�c
facilities and interviews with local players.

It is conclude that ESS will bring economic growth in the region by pro-
ducing technological innovations and spino�s within foremost materials and life
sciences but to say exactly what it will be, is not possible and it will be much
dependent on how good the regional players are at exploiting the opportunities
that the facility would bring. ESS would employ several high educated and top
scientists, thus relatively highly paid scienti�c and technical workers will stay in
the region. It can also bring new startup companies from spino� research. These
will naturally have an impact on the local and regional economy. But overall, for
the region to bene�t as large as possible, preparation of local innovation system
and need of ESS integration with regional innovation system is essential. How-
ever, there is need for further research to theorize the Scio-economic impacts of
large scale scienti�c facilities, to more support the innovation based-economic
growth.
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Chapter 1

Introduction

1.1 ESS, European Spallation Source, the �rst

completely sustainable large-scale research in-

frastructure

�In 2003, the European Strategy Forum for Research Infrastructure (ESFRI),
set up by 31 European countries, agreed that a new European facility generating
intense, low-energy neutron beams- the European Spallation Source (ESS)-was
needed to advance a wide range of scienti�c research areas of strategic economic
importance. A design for ESS was put forward that would generate neutron
beams 30 times more than achieved by similar sources operational today� [9].

In May 2009, the city of Lund, Southern Sweden, was chosen to host the
European project ESS - European Spallation Source. ESS, the �rst environ-
mentally friendly research center in the world is now in its preparatory phase
and the construction will be beginning in the next year, 2013. ESS as a ma-
terials research facility will use the neutron scattering technique for scienti�c
researches. The �rst neutrons should be produced in 2019 and the ESS will
be fully operational around 2025. Neutrons instead of light will be used in the
installation process, a giant microscope probing into the matter, and will be an
essential addition to the resource base of companies that produce everything
from aeronautic parts to advanced medicine.

The work is undertaken in collaboration with a large number of Swedish and
foreign universities and laboratories. At least 17 European countries supporting
and participating (constructing, �nancing and operation) will contribute to the
development of the region. Thanks to the advantages of this installation as an
instrument that will provide industry with a very important tool that no single
actor itself can a�ord and give European industry a comparative advantage over
competing American and East Asian companies.

The cost of the installation is estimated to be around 1.4 Billion Euros, where
the host country Sweden will provide around 35% of this �gure. But according

9



CHAPTER 1. INTRODUCTION 10

to the estimation, the economic bene�t for the host region would be much
higher than investment costs, since it is hoped to attract high-tech companies
to the region and create thousands of well paid jobs and the accompanying tax
revenues. On the other hand, it has proved that Lund for the host facility would
be the most competitive region that could harvest the most economic bene�ts
from the installation as long with providing easy access for European companies
into its well developed infrastructure, addition to the higher educated workforce.

ESS will bene�t from MAX IV Laboratory, �the national laboratory located
in Lund. From the mid 1980s- this facility has been responsible for a number of
advances in various �elds of research such as environment science, life science and
nanotechnology.� The new MAXIV will be one of the most advanced synchrotron
facilities in the world which could o�er the ESS very powerful tool. MAXIV and
ESS will be ready in 2015 and 2019 respectively and will be used for advanced
materials research, a science from which the whole world will bene�t. Equally
interesting is the impact of ESS establishment on Sweden, Oresund Region and
Skåne in general with respect to growth, jobs and business start-up [9].

What will be focused in this paper is the impacts that the establishment will
have on the region. Regional development and growth as long with employment
opportunities would be the result of sitting ESS in the region. Many interna-
tional companies and researchers will be attracted by the facility; moreover, the
employees of these companies and employee's families will be assimilated into
the region as well. Meanwhile, the region will be international market to the po-
tential suppliers and large corporation as well as institutions. Many visitors will
be attracted from all over the world and physical environment will be created
for innovation and creative venues.

ESS as an innovation catalyst for trade and industry would present lots of
potential for the businesses, academia and people of the Skåne. They should
explore facilities' potential to generate innovative power for the whole region.
Nevertheless, it is di�cult to predict how trade, industries and companies will
bene�t from the development opportunities that the new facilities will o�er. It
is essential to plan for promoting the collaboration between municipalities, busi-
nesses, trade industry and universities besides to make the relevant information
available for the region's business community.

1.2 Objective

What I would like to examine in this thesis is the direct and indirect regional
e�ects of European Spallation Source as an innovative facility and the expected
e�ects on regional development. The study carried out along a qualitative track
includes:

1. Review of relevant literatures and reports,

2. Compile knowledge, experiences and lessons learned from comparable re-
search facilities,
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3. Analysis of interviews.

All of the mentioned points above have resulted in a proposal of how the ESS
would a�ects the development of the region in a number of �elds.

1.3 Research Question

The research questions based on the objectives are: What factors are behind
a successful establishment of European Spallation Source in Lund, as a growth
engine for the entire region in long term? Also how ESS, with innovation as
driving force will a�ect the economic growth of the region (Skåne) through
knowledge spillover and talent in�ow. On the other hand, how this investment
contributes to the regional innovation system in collaboration with universities,
companies and other regional players.

1.4 Aim of the Thesis

This paper will be concerned about the role of unique European Spallation
Source in the regional growth; in the signi�cant respects of sustaining and
strengthening deepening the regional innovation system. In terms of knowledge
spillover and human capital in�ow, it means strengthening regional innovation
systems, maximizing knowledge �ows and spreading the bene�ts of innovation
throughout the entire regional economy.

One of the challenges of this study is providing the forecast information
according to the expectation, therefore it is essential to write the paper without
using the guessing game .To avoid the possible speculation, I looked into the
relevant literatures and conducted interviews with some actors in the project
as well as di�erent regional actors regarding the e�ect of ESS installation into
the Economic development of the region, with focus on Innovation, Innovation
system, Knowledge-based Economy, role of university and policy which could
stimulate growth, strengthen the innovation structure and promote accessibility
and attractiveness of the region.

This study does not intend to quantify the future impact in the region as
a result of the establishment of the facilities (however in the section 5.3, the
quantitative impacts also has been mentioned based on the published report),
while by using the qualitative approach this paper studies the role of advanced
research facility in the regional development. When building large scienti�c
facility which is literally unique, with the ambition of achieving e�ects not having
been seen beforehand in a speci�c regional context, the discussion about the
e�ects of such facilities will always be surrounded by great uncertainty and this
was not ignored by the writer of current paper. However, it is recommended to
develop a long-term strategy and action plan as to how the research facilities can
be integrated in policymaking on industry, innovation, and university, through
the very extensive network of partners. Full �ll this objective it is good to see
the experience of other countries with comparable research facilities to gain a
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thorough and realistic picture of challenges and opportunities related to the
large scale research infrastructure.

1.4.1 What makes the case interesting from a theoretical
point of view

Neoclassical growth theory developed by Robert Solow and T.W. Swan empha-
sizes that technology change has a major in�uence on economic growth, and
that technological advances happen by opportunities. The theory argues that
economic growth will not continue unless there continues to be advances in
technology.

However the marginal utility of newly acquired technological knowledge de-
creases. For instance, in the advanced countries with high level of technology,
the marginal utility of new technology seems proportionately low. Thus to pre-
serve a given rate of growth, more concentration on the knowledge and as a result
increasing amount of technology is essentially needed. Furthermore, according
to the experiences in the international level, the analysis of R&D e�ciency,
input for knowledge economy, demonstrates that R&D su�ers from decreasing
returns and the main result is that R&D is less e�ective in the regions with the
lowest knowledge endowment, witnessing that a certain degree of knowledge is
required to generate new knowledge. USA, followed by Europe, and then by the
two developing economies which have just started the process of investing spe-
ci�c resources in formal innovation activities are the countries which recognized
the necessity of more concentration on the knowledge to create further knowl-
edge in the societies. This calls for speci�c policies, which should target the
regions, in order to support them � not only with additional knowledge but also
provision of organizational and structural assistance that should enable them to
exploit all the potential of their relatively abundant inputs in delivering higher
levels of knowledge output, which in turn is predictable to ensure better long
run economic performance [7].

It might be though ESS as an innovative scienti�c facility through which
new technical knowledge would bene�t the community. But these positives
e�ect will not be guarantee by the ESS itself, while it should be matched with
the appropriate innovation system. In fact, a competent business sector in this
system can harness the knowledge produced by the ESS and converted to the
new products [38, p.22]. Thus ESS as a research facility would contribute to
the growth and create business in the region and surrounding but according to
the Swedish Institute for Growth Policy Studies' report this is highly dependent
upon collaboration with other sectors of the society. In fact, by this project the
knowledge-based economy demonstrates the sign of attentiveness and it would
be a kind of regional nodes which di�erent sectors such as technology, science
and entrepreneurship could meet each other [38, p.6]. Thus it is important to
see the interface between the research and business sector in order to take full
advantage of technological knowledge.



Chapter 2

Methodology and Data

This thesis is foremost a literature study, where I looked into the literature con-
cerning big innovative scienti�c facility and the economic impact from various
sources, as well as local studies of Lund and its surroundings. There have not
been any academic research on the exact topic concerning ESS and Lund, but
Region Skåne (the county authority) have together with PricewaterhouseCoop-
ers before the decision for location of ESS in Sweden put forward a report on
the matter. I will touch upon this report however since this report looks more
in front of other competitors, it might be a bit biased. The paper will be started
by technical introduction to the facility and the reason behind the facility that
why the ESS spallation is used?

As a theoretical framework I will look into the literature concerning eco-
nomic growth and innovation. Thereby a concise background of economic the-
ory will be presented regarding endogenous growth theory and its role in the
development of markets and societies. It would also be interesting to review the
theory of Knowledge Economy (KE) to see, how KE could provide the required
framework for understanding the role of innovation in the economy. Regional
System of Innovation in cooperation with scienti�c facilities like the ESS would
make link between such a facility performance and economic growth. Thereby,
the concept of System of Innovation and more speci�cally, regional innovation
system are the next topic of discussion.

The role of universities and policies in this process will be also discussed in
the theoretical survey. Therefore at the end, this section will result the grounds
for the analysis. Introduction to ESS and then report review are topics that
will be introduced in the following section respectively. Three main subjects
will be covered. First of all the quantitative impact and growth forecasts will
be presented. Basically the result of investment of large amount of money to
establish the large research facilities on the economic growth is more indirect
impact on the climate of innovation. Thereby positive long term indirect e�ect
will be reviewed qualitatively, also a touch upon a bit quantitatively. Afterwards
the international comparison will be presented which is aimed at for evaluating
growth prospect of ESS. As there have been numerous reports and investigations

13



CHAPTER 2. METHODOLOGY AND DATA 14

in Europe as well as other areas of the world regarding to the advanced tech-
nology facilities and projects which is growing in the world, it seems therefore
important to do an International comparison or to review the lessons learned
from similar facilities. At the end of this section, the comparative study between
ESS and MAX IV will be presented. Beside the literature study that will lay the
groundwork for the paper, there would be some information from reports and
also gathered from conducted interviews of local actors, as it will provide crucial
information about the economic impacts of facility from the views of experts
involved in the project. Thus, the result will be based on general background
material, reports, experiences from the same facilities, interviews and my own
analysis work.



Chapter 3

Technical introduction to the
facility

The technical side of the European Spallation Source, ESS, will be presented
in the following section. It is easy to look up objects with the naked eye or a
microscope if there is enough light, but in R&D departments where research is
performed; the study of the smallest components, molecules and atoms needs a
more intensive light. The general rule is that the materials of study cannot be
detected if they are smaller than the wavelength of the light. Atoms are about
0.1 nanometers, which are much smaller than the resolution in the visible light,
which account for around 450 nanometers. This is a problem for scientist who
must be able to see molecules and atoms in order to be aware of the structures in
the materials which is aimed to be developed for new innovative products. For
instance, everything from molecules and medicines to plastics and proteins need
smaller wavelength to be probed. It is necessary that the probing instrument
has a wave length that is half of the material structure size which is desired to
be measured.

The electron microscope is used for observation of smaller structure than one
sees with visible light. However, this instrument is not su�cient for observing
individual atoms; when neutrons are the tools used for this application. These
give the opportunity to observe the internal structure of the material. Since
neutrons do not have any charge, they penetrate easily the atoms and provide
precise information about the individual atoms. The ESS has been designed to
generate these neutrons and to be world leader for material research and life sci-
ence where neutrons will be used to screen a wide range of materials. To apply a
similar research in the past, researchers have used radioactive materials for emis-
sion of neutrons, but in this way low intensity neutrons are emitted. The ESS
will instead accelerate protons with a linear accelerator (LINAC) into a heavy
metal target which will emit intensive pulses of neutrons after the collision.
Afterwards, they are led through beam lines to experimental stations, where
research on materials is done as part of the scienti�c front line in energy, man-

15
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Figure 3.1: Conceptual drawing of the ESS site Source: �The ESS in Lund - its
e�ect on regional development�, p 25.

ufacturing, telecommunications, transportation, information technology, etc.
For many years Europe has been the world leader in neutron research. Many

present facilities in Europe have been in operation for several decades, and they
will be out of operation by around 2020. To be realistic it has lost some of its
advantages now which are basically due to newer and better facility that other
countries have built in the recent decades. Considering to the large number
of neutron sources in Europe, the ESS would be a good choice for European
countries and they can regain their advantages and to be a world leader again,
this time in material researches and life sciences to screen atoms of di�erent
materials from plastics to medicines. As it takes for the ESS around one decade
to be completed it is important to be noticed by European countries that Euro-
pean industries should be competitive in the future while they should imagine
the ESS is already built today.



Chapter 4

Theoretical Framework

4.1 General Theories

4.1.1 Economic Growth

Since 1776, Adam Smith was a person who has started to contemplate the
theoretical correlation between innovation and economic growth. He articulates
the productivity gains from specialization through the division of labor He also
presentes the productivity growth with technological developments to capital
equipment and processes. Interestingly, he even recognized an early version
of technology transfer from suppliers to users and the role of a distinct R&D
function operating in the economy [34].

In 1957 the relationship between innovation and economic growth was intro-
duced into formal economic growth models by Robert Solow [36]. He has de�ned
as GDP growth per hour of labor per unit time, by measuring the fraction of this
growth attributed to increases in machinery investments (capital). Previously,
capital accumulation was determinant of growth which accounted for less than
a quarter of growth. Solow's theory was in attributing the remainder of growth,
the majority share to �technical change�. Thus for the past half century, he
highlighted the role of innovation in economic growth which might be though it
was a sophisticated model than the later advances in this relationship.

Lucas (1988) and Romer (1986, 1990) respectively have emphasized the con-
cepts of human capital and knowledge spillovers, developed by investments in
education and training. Lucas distinguished the concept of human capital from
physical capital thus they modeled human capital with constant rather than
diminishing returns. In fact, through this theory the role of a highly skilled
workforce for long run growth has been highlighted. On the other hand, Romer
by introducing knowledge spillovers modeled the innovation as endogenous fac-
tor contributes to economic growth.

Due to the pro�tability of research and development in aggregate level, the
�rms allocate their funds to them, since returns on R&D investment at marginal
level is higher than other resource allocation. In fact, R&D investment results

17



CHAPTER 4. THEORETICAL FRAMEWORK 18

in the generation of two di�erent types of knowledge. First of all, creating the
knowledge for the �rm that can be utilized by itself which named proprietary;
the second one is non-proprietary knowledge which is non rival knowledge. This
kind of knowledge is a public good since it is both non-excludable and non-
rivalrous while using by one does not preclude use by another and it is not
excludable likewise. Consequently, �rms conduct R&D to apply human capital
to the stock of knowledge and generate pro�ts from.

This theory illustrates the role of knowledge spillover on the boost of human
capital investments contributing to increase of returns to growth. In point of
fact, the more human capital which exists in the economy could receive the more
value from the stock of public knowledge, where this is through the R&D e�orts
and could raise the value of conducting R&D. This result in the economy more
engaged in R&D and further contribution to the stock of public knowledge.
This process and R&D engagement is not just due the sel�sh reasons and pro�t
seeking �rms, while it could be also as a role for the public funding of some
types of R&D. In the �rst state the single �rms could appropriate some of the
knowledge value that they have created. On the second state, some types of
researches are hard for the single �rms to appropriate, and it would lead to
the knowledge spillovers which are valuable for the entire economy, thus public
funding would be active in R&D investment to avoid under investment. After
all, one could draw the conclusion that the concept of knowledge spillovers as
a public good is central to the thinking about the relation between innovation
and growth. While there is a lot of questions in this regards, one could mention
to the concept of knowledge spillover as public good and tendency of nations
to produce it and its' inconsistent with the some economies evidences such as
growth rate . Due to publicity and freely availability of the knowledge spill
over, the convergence towards equal prosperity in the global economy might
be expected. It is while this ambition has not covered thus it seems there are
di�erent dependency reasons which surpass this process.

4.1.2 Knowledge Economy (KE)

Innovation concept is comprehensible by emerging through the interactions of
di�erent actors. Universities, �rms and governmental players have particular
roles in the process of knowledge creation, adaptation, di�usion and incorpo-
ration into a speci�c good and service. This would provide tools for science,
technology and innovation improvement. Thus, in order to cover the robust
analysis of the Innovation role in the economic growth, it is essential to discuss
a Knowledge Economy approach integrated with the Innovation system of the
countries towards economic growth.

The knowledge economy framework describes the trust of economy on the
knowledge and is powered for growth. The role of knowledge in the economy is
increasingly crucial in the process of creation and implication to enhance eco-
nomic development. Thus, knowledge economy emphasizes on the protagonist
role of knowledge in the economy by recognizing it as other economic resources.
Apparently KE concentrates on the appropriate policies to apply this resource
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in the global economic context [15]. From the Knowledge economy approach,
applicable knowledge is produced and �owing within the society which is crucial
for rise of economic output.

4.1.3 Role of Innovation

Since the industrial revolution the role of science and technology has become
signi�cant, going from an economy which was based on craftsmen and draft
animals, to a machine based economy. Innovation has been important for the
economic and social growth in many aspects, such as; the productivity, the ed-
ucation level, the life expectancy, and the living standard etc. The world would
not experience the steam engine, trains, electricity, or the internet without the
implementation of technologies and inventions, which have had a fundamental
impact on the modern economic growth as well as the current economic growth.
One has to distinguish between the terms invention and innovation, and accord-
ing to Fagerberg: �Invention is the �rst occurrence of an idea for a new product
or process while innovation is the �rst attempt to carry it out into practice�
[31, p.4]. In another word, without invention, innovation would not have oc-
curred. Thus, to make the innovation process sustainable, the supports from
complementary knowledge, �nancial resources, and appropriate institutions are
necessary.

Relationship between Innovation and economic growth has been well stud-
ied by many scholars in the recent decades. A key driver of the growth has
been innovation. In fact, the major engine of economic expansion is a creation,
dissemination and application of knowledge. Most sectors and industries have
realized the crucial role of innovation in e�ective competition, of economic de-
velopment and the transformation of societies which interprets the signi�cance
of "Schumpeterian renaissance" in the industries and sectors' activities[41].

It has known by the economies beside the increscent of inputs that goes
to the productivity, the other wised way of gaining the larger number of out-
put from the same number of inputs is Innovation. After Second World War
the estimation of inputs and outputs has occurred for the American economy,
although the size of residual a�ected the reliability of the results but Solow
with di�erent methodology has examined this relationship and persuaded most
economists that technological innovation have a major force in the increscent
of output. However, it is not easy to agree on the single de�nition for innova-
tion, one could mention to the following de�nitions which have proved from the
economical point of view: an e�cient stimulant for building world leading orga-
nization for instance Microsoft and Apple, the other classi�cation is a message
that reinforces a cooperate ambition such as Toyota the last one is a discipline
of creativity that motivate the best people could take an examples of Google.
In the global level, industrialized countries have shaped their economy based on
ideas (technological innovations) as well as labor and capital [26].
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4.1.4 Innovation System

Innovation system is the concept in the �eld of economics which stresses the
role of technology and innovation, according to [14] it provides a speci�c role
for government policy towards the technological catch-up process. The associa-
tion among the actors in the innovation system is a requirement for innovation
and technology development. Thus it contains interaction between innovation
researchers, policy makers, enterprises, institutions, and people to turn the idea
to a product or service on the market. There is also an explanation that in-
novation system labels a planned innovation environment. Freeman (1995)[12]
mentioned to the concept of �National system of innovation� which has applied
to the regions and sectors. According to his de�nition, the national innovation
system is the networks of institutions in the public and private sectors whose
activities and interactions initiate, import, modify and di�use new technologies.
He mentioned to the successful development of Japan with high level of R&D
spending which has widely used national innovation system approach thereby
knowledge has produced and applied in the country. In this regards, one could
mention to the signi�cant role of R&D expenditure on the success of innovation
as long with the links between �rms and other institutions. Thus the importance
of linkage within the innovation system would be noticeable; as the impact of
technological innovations in society depends on how suitable these linkages are
for domestic business, combined with the e�orts developed by �rms[12].

4.2 Speci�c Theories

4.2.1 Role of Policy

We cannot ignore the role of government to promote the production, di�usion,
and use of scienti�c and technological knowledge (according to the national
objectives) which have named Innovation policy. From [31] point of view, In-
novation policy covers a wide range of initiatives which make it essential to
classify this complex concept. The distinction that they used is between science
policy, technology and innovation policy. In fact, by passing from one historical
stage to another is required passing from science policy to technology policy and
then innovation policy.

There are two di�erent versions of innovation policy; the �rst type of in-
novation policy refers to the basic research and general education which they
are representative of the only legitimate public activities. Also it refers to the
intellectual property right protection as the only legitimate �eld for government
regulation. In the more moderate versions of innovation policies, public ini-
tiatives intend to foster �entrepreneurship� and promote a positive approach
towards science and technology. On the other hand, the second version is the
systemic approach of innovation policy which refers to the concept of innovation
system. In this approach, the most major policy �elds require to be considered
in the light of contribution to innovation [31].

Metcalfe and Georghiou (1998) [30] believe that the theoretical foundations



CHAPTER 4. THEORETICAL FRAMEWORK 21

of these two versions of innovation policy are seen as following: �rst, the ap-
plication of standard neoclassical economics on innovation. The second one
is a long-term outcome of research on innovation and economic evolution. It
might be thought, the innovation system approach would provide the most im-
portant stylized facts of innovation together and accordingly it relies on the
empirical material and analytical models developed in innovation research, as
long with evolutionary and institutional economics [29]. According to [31], the
major objectives of innovation policy are economic growth and international
competitiveness. Innovation might also be seen as a way to �nd solutions for
central problems connecting to urbanism, pollution, energy and poverty. But
signi�cantly, it highlights the creation of economic wealth.

It is interesting to mention to the experience of OECD expert group �Free-
man, Svennilsson, and others � in 1961. They have presented a manual for
science policy creation in such a way that it became integrated with economic
policy and provided a real impact on economic growth. They believe that to
generate e�ective national innovation policies, there is no way without analyz-
ing the domestic innovation system. It contains the way it produces knowledge
and competence, and comparing it with others. Moreover, size of the respec-
tive economy as well as the stage of development will a�ect the ensuing plan of
action. Recommendation for the small countries as long with developing coun-
tries is that, they have to be more focus on the structures and institutions that
a�ect absorption and e�cient use of technology. Thus they could understand
and act upon than those promoting the production of the technologies at the
front. But for the big countries, the production of the new technologies is more
important, they also through the absorption and e�cient use of innovations and
new knowledge would have much to gain [31].

4.2.2 Role of University

The role of universities is very important in the �knowledge-based� economies
of modern industrial and industrializing states and are considered as sources of
trained �knowledge workers� and ideas �owing from both basic and more applied
research activities. But for several reasons, conventional economic approaches to
the analysis of institutions are di�cult to apply to universities. First of all, there
is no interuniversity �competition� in most national systems of higher education,
with the exceptions of the US and British university systems. This �selection
environment� was a very important historical in�uence on the evolution of US
universities and their links with industry. Secondly, to analyze universities as
economic institutions, it is required some de�nition of the pursued objectives
by individual universities. The reason is that universities perform multiple roles
in many national systems and that the internal structure of most universities
resembles that of a co-operative organization rather than the hierarchical struc-
ture associated with industrial �rms. The modern university arises from middle
Ages, rather than the Industrial Revolution, and its origins are still in�uencing
its organization and operation [31].

The development of universities is a signi�cant issue to understand the con-
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sequences for academic research of government policies (that seek acceleration
of research transfer), results to industrial �rms. The intensi�ed demands from
governments to raise the (measurable) economic returns to their substantial in-
vestments in academic research and education makes the development of better
tools. Thereby according to [31], there are tensions to put pressure from policy
makers and others on universities to accelerate their production and transfer
to commercial interests of measurable research outputs. It might be though
should more emphasis on the important aspects of university�industry interac-
tions which could have consequences for innovation policy in the industrial and
industrializing world.

There is a conceptual framework for analyzing the changing position of uni-
versities within national innovation systems which is the �Triple Helix�. This
has popularized by Etzkowitz and Leytesdor� (1997) [10] emphasizes the in-
creased interaction among the institutional actors in industrial economies' in-
novation systems. They state that in addition to linkages among institutional
spheres, each sphere takes the role of the other. Therefore, universities presume
entrepreneurial tasks such as marketing knowledge and generating companies
even as �rms take on an academic dimension, sharing knowledge among each
other and training at ever-higher skill levels [10, p.6].

However, the �triple helix� studies devote slight attention to the �transfor-
mations� in industry and government that are asserted to complement those in
universities. The helix's highlights a more �industrial� role for universities, al-
though it exaggerates the extent to which these �industrial� activities are taking
place throughout universities. According to the �Triple Helix� framework, larger
interactions are associated with change in the internal culture and norms of uni-
versities (as noted, this framework much less informing about the change in the
characteristics of industrial and governmental research institutions). What is
lacking in this framework is a clear set of criteria by which to assess the strength
of such linkages and a set of indicators[14].

Overall, the absence of broad longitudinal and cross-nationally comparable
indicators of university�industry interaction re�ects the lack of a stronger an-
alytical framework for understanding the roles of universities within national
innovation systems. More comparative institutional work on the evolution and
roles of research universities, including the contrasting �division of labor� among
universities and other publicly a supported research institution is a crucial ini-
tiative for analysis of the research university position within national innovation
systems [31].

4.2.3 Regional Innovation System

4.2.3.1 Overview

Innovation is a complicated phenomenon, and often refer to an environment
where �all important economic, social, political, organizational, institutional and
other factors that in�uence the development, di�usion and use of innovations�
[5, p.14]. Innovation consists of intensive interactions between both public and
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private actors. This phenomenon is generated and di�used based on a system-
atic nature, with inevitable communication among the participants, like �rms,
universities, research agencies, government and institutions [11, 27, 28, 31, 5, 24].
The interactions between the participants in an innovation system are of major
impotance. This group of participants or actors includes �rms, producer groups,
governments, etc. The core of the institution set up is those actors that pro-
duce, adapt and di�use new knowledge; and on the other hand, the institutional
setting up a�ects the interacting mechanism. Further, the institutional setting
up in�uences the technical changing, �rm and market.

4.2.3.2 Regional Approach

The emergence of region is an essential principle in the theories of economic
growth and innovation. Regionally variations are noted in the quality and types
of systems along with di�erent ways through which these processes and systems
are sustained and developed. Innovation is linked with the regional clustering
of activities and resources. Innovation and advances levels of productivity along
with wealth and competitive power are a result of regional clustering. The
center of attention on regions as the most excellent geographical extent for an
innovation grounded culture economy stresses the signi�cance of regional capital
in motivating the competitiveness of companies and innovation capability [23].

Kallio A., et al, (2009)[25] mentioned to the de�nition of the regional innova-
tion systems which consist on human relations set of connections with di�erent
social associations mainly in the shape of social set of connections. This could
a�ect economic outcomes as set of connections in�uence the quality and �ow of
information. He believes that there are strong and weak ties in social networks
which both are important to innovation [25].

Regional innovation systems could be explain as public and private organi-
zations which function through organizational con�gurations and associations,
they are favorable to the creation, utilization and di�usion of knowledge [4].

According to[13] in his knowledge production function approach, regional
innovation systems could be described through collaboration and competition
among knowledge generating and knowledge di�using. He points out for in-
stance universities, R&D organizations, �rms, training organizations and tech-
nology transfer agencies are among signi�cant players in these systems. Culture
is also another dynamic which could support innovation and enables regional in-
novation systems to develop. In general, regional innovation system encourages
innovative activities in two di�erent ways: Firstly, innovation projects would
be possibly accomplished or even not started in a presence of region, inputs or
other resources but from the Second approach, e�ectiveness and productivity
of innovation development can happen in local atmospheres where a high level
of labor distribution is stimulated [13]. According to [4], there are three key
features of regional innovation systems:

1. Innovation capabilities are continued through regional communities and
innovation in a geographical process. Localized resources and common
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knowledge bases such as local traditions for cooperating and specialized
labor market are shared between these regional communities.

2. Social associations there innovation has its roots, grow with the passage
of time with culturally determined lines. The set of rules, conventions
and standards which form expectations and stipulate behavioral roles are
subsequent by regional framework. Frequently there are casual social as-
sociations which could establish a particular version to increase the lo-
cal capability of innovativeness through cooperative and synergic learning
practice.

3. Innovation occurs in the presence of geographical proximity and aware-
ness. Globalization changes both the extent of innovation and notion of
proximity. Technology, knowledge and industry are di�using worldwide
with agglomeration to make intense handfuls of particular clusters. In-
ternational connections emerge to be an important thing to sustain de-
velopment of an enterprises cluster. Jerome L. W., (1999)[23] mentioned
�Technology transfer, �nancial �ow, interpenetration of business activi-
ties and information �ow, partnership presents prolonged opportunities
for them�. Furthermore it is observed that international associations and
connections increase the regional movements through opportunities for
worldwide knowledge sourcing [23].



Chapter 5

Introduction to European
Spallation Source (ESS)

5.1 Background

The use of neutrons from reactors or so-called spallation sources is considered
as an experimental resource for material science. The reactor based experiment
for this purpose has been in operation since early 1970s at the Institute Laue-
Langevin (ILL) in Grenoble [42]. The European neutron source user community,
has claimed that the great world-leading role of the ILL in neutron based science
will be lost if the next generation neutron source, the ESS is made reality [40].
The plans for the ESS were drafted in early 1990s, but these got political lever-
age almost a decade later, when made part of recommendations for large-scale
scienti�c projects by the

Organization for Economic Cooperation and Development (OECD) together
with similar projects in Japan and the USA (ESS 2002). The Japanese and
American facilities were completed seven years later, but Europe still had not
even reached any decisions. The issue was taken up again at the end of 2008 by
the Competitiveness Council of the Council of the European Union, a cabinet-
level EU body for issues of research, industry, and the internal market. Three
sites for the facility were considered - Lund in Sweden, Bilbao in Spain, and the
Debrecen in Hungary - and the political lobbying of the three was intense. The
European Strategy Forum for Research Infrastructures (ESFRI) undertook an
'independent' review of the three sites, and the review did in a sense `approve' all
three sites and pointed out their relative strengths and weaknesses [3]. A meet-
ing was summoned in Prague on 29 May 2009 with representatives of countries
that had declared interest to participate in the ESS. A majority of the present
delegations expressed support for the Lund site, although no formal agreements
were made [6]. There is an argument that the decision from Prague in May
2009 and the written statements from the supporting countries, means nothing
more than an agreement that the ESS will be built in Lund, if it is build. There

25
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is no decision made by the EU on the matter, and the build of ESS in Lund is
still a negotiation matter between interested countries, some of who have shown
their intent to the Swedish government, without no speci�ed formal pledges of
support or any future �nancial contributions. A �nal decision is to be made
in the current year, 2012, by the collaborating partners, including Sweden, by
which the current overhaul of the technical design, the scienti�c case, and the
cost estimates is expected to be concluded. Very detailed cost estimations and
schedules for commissioning and construction are available, although the ESS
is by no means �nished. The estimated cost in 2008 prices is 1,478 M¿, ex-
cluding built-in �exibility such as opportunity for upgrades [8]. On top of this,
some developments have been done for a number of alternative contributions,
which will be a negotiation subject between the collaborating countries. The
construction at Lund is set to begin in 2013, and if the proposed 'basic design' is
eventually implemented, the ESS expects to be fully operational in 2025, with
22 instruments [1, 2]. The mentioned estimations are based on the assump-
tion that an agreement regarding the �nancing of the ESS is reached before the
�nalization of the technical design. Currently, further countries are involved
in the project; Denmark, Estonia, France, Germany, Hungary, Iceland, Italy,
Latvia, Lithuania, Norway, Poland, Spain, Sweden, and Switzerland [1]. The
pledged contribution from Sweden and Denmark approaches 50 percent of the
construction cost, 12.5 contributed from Denmark and the rest by Sweden. The
project costs are reportedly covered to 90-92 percent of the total cost, although
the assurances from the other collaborating partners are collected.

5.2 ESS and Innovation

The competition between science and nature has been always one of the chal-
lenges in development process of the countries. To build the research facilities
using clean energy and integrating sustainable ecology into the research and
technology has been the desired ambition of politics as well as the economists
during the recent decades. In the past 4 years, European project- ESS- Euro-
pean Spallation Source, initiated to o�er innovative energy solutions to the �rst
fully sustainable research facility in the world. ESS as an example of �triple
helix� model cooperates with E. ON and Lunds Energy to provide sustainable
energy. For building the society, there is need for materials. To build a sus-
tainable society, sustainable materials will be used; hence, material research
is science for society and ESS is a signi�cant large facility to dedicate these
contributions to the society.

It can liaise with European governments and EU to establish a 10-20 year
neutron road-map for Europe. This European project the most probably could
be a remarkable model for future research facilities and a signi�cant contribution
to the overall climate change and Energy E�ciency challenges. Therefore, ESS
as a climate neutral research facility by o�ering the innovative energy solutions
would a�ect the region (Skåne) and surroundings. This innovation and exchange
of idea make the facility e�ective and di�erent, while new opportunities will be
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opened up; it will be followed by imitators, interacting together with other actors
in the region, such as institutions, entrepreneurs, companies and universities.
Thereby after the certain of time the economy will a�ect in terms of employment
rate, service industries, talent in�ow, and knowledge spill over. It is therefore
reasonable to make the assumption that this innovation is the driving factor of
the regional development and growth of economy as well as the society growth.

Material science and research at ESS will lead to improvements and con-
structions of new, more sustainable materials for a sustainable society. Based
on this, the ESS would become the �rst carbon dioxide neutral research facility
in the world and create the most environmentally smart grand scale work place
in Lund. In some extend this facility might be seen as di�erent perspective
on innovation. In this case, non-material forms of technological progress are
surveyed, but it will contribute to the quality improvements, reductions of en-
vironmental damages and reductions of energy consumption. It supposed that
in the case of ESS there is spatial concentration on this soft form of innovation
with particularly high values in which is a �rst completely sustainable large-
scale scienti�c infrastructure in the world. The ESS could reveal the secrets of
materials at the atomic level and enabling research centers and industries to
modify and tailor their properties and performance to satisfy the demands to
an increasingly technological society. Where the major bene�ts will be transfer
to transport, electronics, medicine, energy production, manufacturing and the
environment.

This is a major science facility that will provide the world's most intense
beams of neutrons for the study of the structure and dynamics of materials at
the atomic level. [9] states �It will be one of the most important and prestigious
scienti�c research facilities in the world, enabling developments as diverse and
as signi�cant as drug design, new magnetic materials for data storage, super
strong, super light ceramics for engineering, biocompatible materials for repair-
ing our fragile bodies, hydrogen fuel for clean transport, innovative processes
for capturing carbon, the list is endless� [9] .

This facility will be used by around 1000 of international scientists every
year, thus top class science and top class scientists will come to the region,
better health, more e�cient technology and so many other positive e�ects will be
contributed to the region. Likewise, Skane and Oresund region will be developed
into the best place to work and live [9].

It has predicted during 2011-2018 is about delivering the added value of
ESS performance at all levels that were promised in earlier plans, programs and
visions which is basically in the form of research result as long with the bene�ts
for society. In fact, one could argue this is representative of capability to present
the science-based society of the future which is signi�cantly a dynamic creator
of growth [33].

Total resource in the territory is one of the crucial bases to discuss concept
of growth contributed by a project. According to the classical growth theory,
�nancial capital is one of the signi�cant factors for the growth [21]. We cannot
ignore the necessity of variety types of resources in order to achieve balanced
growth. Environmental and natural resource capital, intellectual capital, in-
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frastructure capitals are all equally important for the sustainable growth and
development in the region. However, there is no doubt for the weight of �nancial
capital which is basic premise for the other type of resources. In fact, the other
types of capital are the creators of the conditions for economic and �nancial
growth. Fig. 5.1 demonstrates the reasoning behind this while other types of
capital are in the frame for the �nancial capital.

Figure 5.1: Variety of resources. Source: �The ESS in Lund - its e�ect on
regional development�, p 19.

Figure 5.2: Geographical perspective. Source: �The ESS in Lund - its e�ect on
regional development�, p 20.

The common regional e�ect is on the Skåne region while it is more suitable to
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take a wider look at the geographical layers which are a�ected by ESS facility.
Thus to see the context should see a deeper perspective in the international
Öresunds Region with Denmark and in wider extend Northern Germany as
natural points of contact. Fig 5.2 illustrate s that ESS located in Lund in the
heart of model and then it comes to Skåne afterwards Sweden and so on. It
is clear that inside layers create conditions for the next layer thus it might be
thought, geographical perspective forms a number of interactive layers. The
principle studies about the e�ect of innovation on the economic growth will be
discussed in the following (with respect to ESS).

Figure 5.3: Cooperation between Sectors and resource. Source: Pricewater-
housecoopers.

According to new growth theory besides the classical input factors capital
and labor, Innovation is often regarded to play a signi�cant role in economic
growth. European Spalation Source is an advanced research facility resulted
from the recent policy actions undertaken in European community with cen-
tralization of Sweden to support innovation. As mentioned before in general
theories, all development assumes changes but each changes doesn't necessar-
ily guarantee development and growth. What make it di�erent and e�ective
is renewal, exchange of idea and innovations. However, the long complex pro-
cess from idea to commercialized `reality' requires interaction between many
di�erent players. Thus ongoing and open processes between the actors in the
society who are involved from the variety types of resources (Fig. 5.1) are deci-
sive. Considering to the di�erent layer from geographical perspective (Fig. 5.2)
involve in the project as well as di�erent players from various strategic types of
resources, could draw attention to Fig. 5.3, which is �exible matrix integration
of Fig. 5.1 and 5.2. It generates a suitable state for the open and ongoing process
of renewal.

In general, for innovation and renewal process to work properly is essential
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to provide the integrated system where the various parts are linked to get-
ter. For instance, one could mention to the proper connection of idea, service,
production, market, development and �nancing which are working together. In-
tegration of various sectors within territorial visions as well as creativity and
transparency is desired to create good conditions for the renewal process. More-
over, great knowledge and relationship capital in the form of intelligent risk
capital and capital with skills should be provided and last but not least, leader-
ship should be more under consideration. Internally and externally leadership
as long with nationally and internationally leadership dare to work together in
new constellations.

It might be thought, Region Skåne commission in its report does not pay
attention to the origins and development of innovation systems extensively. But
it is rather more discussion on signi�cance of upgrading and renewing existing
innovation systems by this commission. Available discussion with in system has
been technically practice of great consensus around the approach of Triple Helix
as long with Helix Lund and consequently enhanced functionality with growth
at the end [20].

5.3 Quantitative Impact and Growth Forecast

5.3.1 Quantitative Impact

In 2009, a report �The ESS in Lund - its e�ects on regional development� car-
ried out by PricewaterhouseCoopers in cooperation with Region Skåne. It was
published regarding to what the impact of placing the ESS might be on Lund
and the broader region. The contents was technically divided into two sections,
a quantitative and a qualitative parts, where so much information was gathered
to make a quali�ed guesstimation on how the future in the region will turn out
with sitting ESS in Lund.

In the quantitative analysis [32, 33] state that achieving growth and devel-
opment in the region depends on how well the regional actors are working to
getter to create the right conditions for that. The direct e�ect of sitting ESS
in Lund and 500 employment opportunities would not be higher than invested
costs, but its spino� e�ects on the region can be enormous. Explaining this
view point, the estimation of the regional impact in the report has classi�ed
into three di�erent scenarios: Base, Vision and Max. The base scenario just
accounts the direct e�ects of the facility for instance salaries and building costs,
then the Max scenario foresees a future where the regional actors have taken
the opportunities that the ESS brings, and where the spino� e�ects have been
remarkable. Last but not least, the Scenario Vision is somewhere in between,
and might be seen as the most plausible one.

There are number of trends for the region; one is that southern Sweden and
the Copenhagen areas are getting more uni�ed, particularly as the opening of
the Öresund Bridge. The growth in one part of this channel would thereby
bene�ts the other side respectively. Growth of population and employment rate
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in the region will thus be distributed between these sides. Employment and
economic growth for the Swedish side has been higher than the Swedish average
for the last decade, and is thought to be at least in par with the Swedish
national growth average in the coming decades. The growth rate for Denmark
has predicated to be roughly the same in the next years, with a highly positive
trend. This signi�es that this region is an attractive and net-expanding region
by now, even without sitting ESS in Lund [32, 33].

5.3.2 Growth Forecast

There is a study carried out by Swedish institute for Growth policy which has
examined the long term economic e�ects from investments on research infras-
tructure. PricewaterhouseCoopers report has cited this study in their report.
Copenhagen business school also has conducted a report on what might be the
result of sitting ESS in terms of growth. Both institutions conclude that the
direct e�ect may be negligible compared to the indirect e�ects that may happen
if it leads to technical developments and high-tech business opportunities[32].
They were cautious that these e�ects are very di�cult to forecast and mea-
sured, and highly dependent on competent regional innovation systems. Based
on another report about the elasticity estimates for R&D and how it relates to
the total productivity factor, it was estimated that the ESS will increase the
R&D capital by one percent a year. Or 1 billion SEK added to the total of 96
Billion SEK invested in Swedish R&D each year. Translated to Total Factor
Productivity (TFP), this would mean an increase of 0,17 percent of TFP per
annum.

There are however three phases that will in�uence in di�erent ways, there
is the pre construction phase that goes between 2008 and 2012. In this phase
there might be a lot of economic activity concerning land acquisition in the
area. The land around ESS will than become more valuable, and may trigger
land purchases in the attractive area surrounding the site. The second phase,
the construction period, will go on from 2012 to 2018. This phase will be of
much value to the region in terms of direct wages to construction workers, their
secondary spending and so on. The building cost has estimated to 13 Billion
SEK, that can be put into perspective where the gross regional product 2005
was 312 Billion SEK. Some of the money spent will not bene�t the region since
much equipment are bought in an international market, but around 30 percent
are estimated to be spent locally.

The long term e�ects, de�ned as 2018 to 2040 are a big deal to quantify.
The running costs each year for the facility will be in the order of 1 Billion
SEK, which is substantial in respect to the Total national expenditure of 96
Billion SEK.12 Shown in Fig. 5.4 below, is the projected investments costs for
the installation over time, where it levels out to around one Billion over time as
the cost to fund the facility.
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Figure 5.4: Capital Spend on the ESS installation. Source: The ESS in Lund -
its e�ect on regional development, Ch 5.

5.3.3 Qualitative impact, comparison with similar facili-
ties

In the qualitative part of Region Skåne's report comparable facilities around
the world are introduced. A pure scienti�c need for these facilities not only
was the reasoning to establish big research installations in the regions, but
rather to act a springboard towards economic growth and to rise of regions
attractiveness and to put the region on the map. The global competition for
talents and business opportunities contributes to the regions' desire to raise
their status. This provides the situation for regions to be on the forefront of
technology and opportunities, and one way to do this is to support and �nance
big research installations. These facilities are usually surrounded by business
cluster that can take part and exploit the opportunities and research that takes
place there. In Japan for instance where the J-park neutron source has built,
there is already a business cluster surrounding it that can do just this. And the
Japanese government has stated as a condition for them to �nance the facility
that at least 25% of the machine time must be given to industry for their applied
R&D.

There are also parallels drawn to the ILL in France, where the facility have
been sponsored by a number of countries, just as the ESS will be, in contrast
to the J-park that is only �nanced by the Japanese. The problem with these
types of facilities is that they can be a cut o� from society, and become an
International enclave that does not bene�t the surrounding in a signi�cant way.
For the region to bene�t from sitting ESS as much as possible, there have to be
an active regional innovation system in place to make use of the opportunities.
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Another science facility with surrounding Research Park that is used as an
example is the ISIS in England. It was built in 1985 close proximity to Oxford
University. Around it there is a large business and science park called Milton
Park, where thousands of workers are producing internationally competitive
companies and innovations. The ISIS in this context is seen as a catalyst for
this science park and business cluster surrounding it, both in providing quali�ed
labor and expertise to the region, but also as a monument that are putting
Milton park on the map. Other parts of the qualitative section in the report
that lay out visions for the ESS, but they are largely speculative and does not
so much say what the e�ect of the ESS will be, but rather what they wish them
to be.

5.3.4 Remarks

Overall, the report states that the ESS will bring economic bene�ts in many
types to the region. Some of the data is speculative, but might still hold sub-
stance since they refer to other installation as well as basing their data on other
investments. There are however big di�erences in the three scenarios that are
laid out, and there is also reason to be a bit skeptic since the report was pro-
duced before the decision to locate the ESS in Lund had taken place, and may
be seen as a bit biased since the purpose of the report may have been to give a
positive viewpoint of the whole project. In forecast of employment growth rate
which has cited in report seems there is an exaggeration, also in the indirect
economic e�ects on the service industries, since the visitor and researchers are
so timid and focus on their experiment. Hence, it is weird to estimate that they
go to theater cinema or playing golf and etc which all have been included in
their calculations. Thus we can't ignore that in some cases there are strange
calculations. One could mention to the �gure proximate and extrapolation in
some part of their estimation which run the research to the risk. But from
qualitative points, this report seems more reliable and applicable.

Hence, on the whole it seems that most of the published reports are largely
towards the pretend ESS as perfect facility for the region. Their conclusions
are in some extend theoretically oriented, very generalized and speculative, and
limit themselves to extrapolation of the experiences from the international case
studies.

5.4 Growth Prospects of ESS

5.4.1 International Comparison

There are several case studies across Europe reviewing the experience of scien-
ti�c facilities. In this respects, it is reasonable to take a look at the international
cases and make an attempt to transfer experiences to the Lund region and the
ESS case. In the quick review of the results of relevant reports issued through
the years, one could return to some points below:
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In general, it seems that there is a sort of unpredictability and contingency to
conceive and establish the similar research facility. Likewise, governments and
policy makers have this problem in order to form the coherent policymaking on
supranational level. In addition, construction, planning, and out comes evalua-
tion are largely unpredictable and contingent for a large scienti�c facility to be
built. On the other hand, there is lack of su�cient historical cases to be com-
pare and utilized in the new experiment , nonetheless there are limited numbers
of similar research facility which all have conceived and established under the
speci�c circumstances. These research facilities are di�erent in size, in contrast
to the ESS as a �rst large spallation facility in Europe where is going to be built
through collaboration with several countries. On the contrary, individual Euro-
pean countries have experienced modest size of research facilities. For instance,
France, Germany, and the UK � have maintained some competitive domestic
large scienti�c facilities in modest size which are dissimilar with ESS as a large
intergovernmental collaboration based facility. These previous experiences have
been basically based on the ad hoc agreements between two or a number of
European countries rather than coherent policy making in international level.
This is mostly due to the reluctant of European Union to collaborate in ba-
sic science and create long-term institutional frameworks in this area. Faced
with Strong competition from North America, European scienti�c communities
have been forced to agree and pay on the collective e�orts regardless of lack
of strong structure or precedent. Likewise, it has created a dynamic system
untouched by institutional inertia; hence it has had strong impact on organiza-
tional structures and the principles for procurement, scienti�c utilization, and
relative contributions of member states[20].

Besides the above critical discuss should be underscored that it is essential
to review the experience of similar facilities and their impacts on the surround-
ing communities from both constructive and critical view point to have the
realistic prediction of economic impacts of ESS facility. Countries such as the
U.S., Switzerland, France, Great Britain and Japan are among the interesting
cases. This is a review of comparative analysis between these similar facilities.
American Oak-ridge, Japans J-Park and science parks in Europe such will be
highlighted since they are very similar to ESS.

European facilities, the American Oak-ridge and Japans J-Park are among
the research facilities which attracted smart people to cutting edge science. Oak
ridge facility very similar to ESS employs Europeans sta�s to reassure future
competitiveness in a globalised world. In order to be a consensus and attract
talented people governments should notice to reassure future competitiveness
in a globalised world thus could remain in the lead. Others facilities such as
science parks in Europe, there is MiltonPark in Oxford shire and Minatech in
Grenoble which are key components to the respective economies. However the
exact economic e�ect is hard to be measured from the spino�s and the knowledge
creation point of view.

In all countries under consideration, it is very hard to attract young people
into the natural sciences and quali�ed labor force seems to be not su�cient
in the developed nations. Interestingly, these facilities and science parks are
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seen as a way to motivate the quali�ed labors from abroad and also inside the
countries could inspire young people to the natural sciences and may alleviate
a part of the expected shortages.

5.4.2 ESS and MAX IV Di�erences and Determinant

The MAX laboratory, commonly referred to as MAX-Iab, is a national syn-
chrotron radiation and nuclear physics, located in Lund in southern Sweden.
First established as a small-scale university project in the late 1970s and then
gradually developed into a national and international user facility, nowadays it
has expanded by approximately 600 synchrotron radiation users annually. It
has recently renamed to MAXIV laboratory (to prepare experiments for the
ongoing ESS.).

The laboratory is located on the campus of the Lund Institute of Technology
(part of Lund University, LU) and has a dual organizational status: it is a
Swedish National Research Facility, under supervision of the Swedish Research
Council (Vetenskapsrådet, VR), and it is a�liated with LU, as a department
under the O�ce of the Vice-Chancellor. Among the many incremental upgrades
in the laboratory's history, the MAX II project stands out as the largest and
most important to date. On the other hand, the European Spallation source
is a partnership of 17 European nations committed to the goal of collectively
building and operating the world's leading facility for research using neutrons
by the 2nd quarter of 21st Century.

MAX IV has grown to its current size and shape through a series of incre-
mental steps and the work of skilled and ambitious individuals in and around the
laboratory, rather than by discontinuous funding or policy decisions. It might
be thought; one could more account for the history of MAX IV and argues that
the dynamic and modular character of synchrotron radiation laboratories makes
such a gradual expansion possible.

MAX-lab (IV) research facility has su�ered from decentralized character of
the Swedish science policy system and especially its lack of aggregation mech-
anisms for strategically important initiatives such as the establishment of large
research infrastructures. While ESS, in the period of 2009-2012 the work has
consisted of strategic development between the players in Skåne and Öresunds
Region from the following perspective:

First of all, process of upgrading the infrastructure and services essential
for the ESS structure have been arranged between ESS, the public sector and
various partners. Secondly, the strategic business planning and implementa-
tion between ESS and its customers and partners have been negotiated, it was
basically in the form of scientists from other universities and the business com-
munity.

Swedish science policy system and its weaknesses have in�uenced MAX-lab
negatively. Decentralization, indecision, and lack of strategic priority are among
the disadvantages of the system. Because it has been the result of maneuvering
by its proponents and advocates through the seemingly unfavorable Swedish
science policy system rather than the consequence of deliberate and coherent
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policymaking, MAX-lab is remarkable when compared to other facilities of its
kind outside of Sweden[19].

Hallonsten (2011) [19] mentioned to the lack of strong central governance
structures which have made Swedish science policy pluralistic and driven from
the bottom up thus it becomes decentralized. Therefore MAX-lab has grown
from the bottom up and step by step and thus it has managed to become a
respected national and international user facility despite the unfavorable condi-
tions of this facility.

One could mention to its MAX-lab's patchy funding model and lack of co-
herent policymaking which has led to underfunding and an opaque organiza-
tional structure. However, we cannot ignore high quality users and ingenuity
of people involved in this laboratory. According to [19] states determination
and adaptively as well as Patience of the laboratory users have compensated
for systematic short comings. Thereby there are experiences and lessons from
MAX-Lab experiences to be learned by ESS spallation which could serve as
inspiration for further work regarding to ESS in Skåne and surroundings.



Chapter 6

Interview

6.1 Set up

The interviews set up in a similar manner, while the interviewees asked a number
of questions. They encouraged to response rather freely, thereby it is represen-
tative of a semi-structured interview, the same questions to Interviewees, but
diverse fairly according to the positions that they represented.

6.2 Scope

ESS European Spallation Source, Di�erent positions in the organization with
di�erent insight were asked about the probable e�ect of ESS on the region.
Interviews conducted with Public Relation and Industrial Liason.

LTH, Engineering Faculty Lund University Interviewee was a PhD can-
didate in the organization with nuclear-conductor insight. He was asked what
he thought that the ESS would mean for the University, and LTH, as well as
thought on the regional impact.

Research Policy Institute A part of Lund University, has investigated the
role of big research installations. Interviewee gave a political viewpoint on the
project, a PhD who was well informed and conducted research of similar themes.

CIRCLE Lund University Centre for Innovation, Research and Compe-
tence in the Learning Economy. A Post-Doctoral researcher who works on the
project concerns social factors of ESS was interviewed.

Region Skåne The county authority, provided a lot of information concerning
infrastructure and initiatives to reap the bene�ts that the ESS would bring
to the region. Two leaders were interviewed, one in charge of a project to
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attract foreign direct investment to the region, and other leader with a vital
role concerning the ESS.

6.3 Results

All the interviewees were asked about the possible impacts of ESS facility on
the region. Among the interviewees there was a consensus that ESS is bene�cial
for the region especially in long term. However, there were di�erent views for
its level of e�ectiveness. A general trend was that the interviewees who were
directly involved in ESS, were more optimistic about the prospects for regional
growth as well as international investments in the region. Details of interviews
have presented in Appendix B.



Chapter 7

Analysis

Analysis of empirical data from the international case studies and conducted
interviews as well as theories is presented below. The results are based on four
thematic areas: ESS with direct and indirect e�ects, the issue of the knowledge
spillover, and need of ESS integration with Regional Innovation system and
Preparation of the local innovation system. This section has started by the
e�ect of ESS on the region, direct and indirect impacts and has continued by
the importance of knowledge spillover to make the most of ESS. Then the need
of ESS integration for inducing knowledge spillover has discussed. At the end,
it has come up with policy suggestions for integrating ESS in order to make the
most of ESS through knowledge spillover.

By emergence of evolutionary growth theory, innovation has turned to the
new approach in economics and politics (policy making). Thereby, technology
and innovation are recognized as the most important factors which generate
economic growth. In this regards, in the recent decades, there is a general
trend in global research and innovation policy towards strategic initiatives and
pro�ling, to reach the performance assessment schemes. Investment on scienti�c
facilities is one of the recent policies towards producing technological innovations
and spino�s within foremost materials and life sciences.

To ful�ll the requirement of Europe for research scattering facility and to
be the world leader in this �eld, in 2009 Sweden as the modern globalized
knowledge-based economy showed its tendencies of concentration to be a hot
region for sitting European Spallation Source in Lund. After the negotiation
it was decided to construct ESS in Lund, in essence meaning that if the ESS
is to be built, it will be built in Lund. Hence according to the plan, in early
2013, it will be clear whether the ESS is going to be built at all, on the basis of
new cost estimation and technical design. The decision to construct this large
scienti�c facility being made with the aim of developing region by bringing large
employers and consumers (both in terms of goods and services) to the region[20].

ESS with Direct and indirect e�ects In the similar scienti�c facilities
around Europe, there is acknowledgment of fair return and functionality, and so
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in principle the normal case is that the host country reaps the greatest, direct
and indirect bene�ts, from the facility. According to the international experi-
ences, DESY in Hamburg, Germany and ILL in Grenoble, France, the dynamics
of long and short run e�ect is expected (in some quanti�able extent). By oper-
ation of the ESS in the region, direct e�ects could diminish or cover its entire
cost of the investment in the facility. �There will be increased tax revenue�,
states the interviewee, which �makes the multiplication e�ects signi�cant�.

On the other hand, indirect e�ect would occur through increased invest-
ments in Sweden as a result of the ESS project's realization. The ESS will
lead to increased knowledge and technological development which will show in,
an increase of the total factor productivity (TFP) at national level. TFP rep-
resents a boost of productivity that has an impact on the productivity of all
production factors and the rise of TFP could be translated to the GDP growth.
Besides, ESS project will mean, interviewee said, a �net increase of the R&D
investments in Sweden�. Thanks to the 4.3 billion SEK investments by Swede
could correspond to �Swedish GDP growth and the creation of several new jobs�,
interviewee said. According to [33], it is assumed that a multiplier e�ect will
also move toward; for instance wages will be paid and bene�t the economies of
other parts of the region. �The later means that the e�ect of the investment in
the facility will be greater than the actual investment sum.�

Hence, European Spallation Source; in general will create opportunities for
the local economic development. There is the potential attraction force of a
future ESS facility in the region which relates to the possibility of a growing
innovation based economy in the region that could counterbalance negative glob-
alization e�ects, but it should be underscored that it is impossible at present
to make a precise estimation and there are di�culties to assess and concretize
quantitatively the direct and indirect Economic e�ects of the facility. Thus to
avoid speculations, it is supposed to focus on qualifying the e�ects rather than
quantifying.

Signi�cance of Knowledge spillover

Need of ESS integration with regional innovation system ESS as user
facility will provide high-tech instrumentation and experimental opportunities
to researchers in competition. Private and public users will have access to the
instruments of the facility and is normally granted through a classic peer re-
view process on basis of open calls. For public users this access is normally free
of charge and provided that results are openly published. On the other hand,
private users may pay for access in order to retain con�dentiality around exper-
iments and results[18]. Hence, this would provide the opportunity of business
sector development in the region. Meanwhile, creation of new �rms and compa-
nies will have a favorable impact on the regional growth. It might be thought
here that the ESS can bring new startup companies from spino� research al-
ready during the building phase when they try to solve the numerous problems
that lies before them. But they must be made sure to have close contact with
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their suppliers and get them as interwoven as possible in order to get the latest
science out to market through these channels.

However, there is an opposite view point that companies would not settle
down in the region to use the ESS instruments, where the located had to do with
other factors. One of the interviewee stated, if the companies wanted to use the
ESS for some experiments, they could just send persons there when they needed.
I believe that this could be probably the case, despite that a few said, otherwise.
In this regards, the interviewee made an example of how LTH cooperation with
industry were conducted; they were contacted a few times a year, and only
when there was a problem, and were pretty much left to themselves to �gure it
out (for compensations of course). If this is the case, there would be no reason
for industry to locate near the facility; they could just contact the ESS sta�
whenever they would need help with looking into a sample, or something else.
It would also be hard for companies to employ sta�s, which were con�dent in
using the ESS instruments since they would not have much to train on. There
might however be other reasons why companies would like to locate near the
ESS, such as numbers of top class scientists and quali�ed labor forces that will be
stayed and/or educated in the region. This resource of human capital is a scarce
and for the same reason that industry wants to cluster around Universities, they
might choose to locate in the proximity to the ESS as well.

Interviewee explicitly mentioned these e�ects �will not be realized by them-
selves� but require the incorporation of the ESS in a �suitable innovation sys-
tem�. Likewise, a key factor for ESS pro�tability and the probable economic
impacts on the region is �integration with regional innovation system�. Sup-
posing it strengthens the innovation structure and promote accessibility and
attractiveness in the region as long with contribution to the regional growth.

This would lead to interactions between partners and companies in ESS con-
struction, as a part of the local innovation system. Likewise, this cooperation
would a�ect the other clusters in the region such as Food cluster and Medicon
Valley Biotech, to in�uence and interact in the face of such a big facility and
they can make use of ESS installation experiments. Hence, overall, positive
economic e�ects of the ESS is very much dependent on how well it managed
to market and integrate it into the regional innovation system and how this
investment contributes to the regional innovation system in collaboration with
industry, universities, companies and other regional players. Incidentally, pol-
icy is �designed so that it facilitates the emergence of the necessary interface
between research, industry, university, companies and etc� cited in [33]. On
the other hand, strategic initiatives and the decisions of various regional and
national stakeholders will be crucial for the region to take advantage of the
opportunities that the presence of world-class research facility o�ers.

Preparation of the local innovation system The indirect, long term
e�ects on the economy of the region are so important; thus comprehensive
preparatory work in the region to reap the bene�ts is required. Since 2009,
ESS is situated in the preparatory phase; during this time comprehensive work
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has been carried out both by the ESS project secretariat as well as by regional
and national government. But there is need for further regional preparation.
For instance to promote companies to locate in the region is essential to train
expertise for the companies to apply relevant researches (conducted in ESS) in
their industries.

In the preparation phase it is essential to recognize and provide the skills
initiatives which are needed for users and suppliers. Furthermore, it should
include initiatives to increase the reception capacity of research results among
knowledge-intensive industries, and to increase their chances of supplying goods
and services to the facilities. Likewise, in the preparation phase, the region has
the responsibility of enhancing the direct and indirect e�ects of the facilities,
and of �ensuring that the investments contribute to the whole innovation system
over the long term�, for which there is great potential, interviewee said. Thus,
in the preparation phase several regional players should be involved. On the
governmental level, region Skåne, municipality and other relevant own state or-
ganization should inform the local companies and public about the opportunities
that the facility can bring to them, as well as provide su�cient infrastructure
(both physical and intellectual). Hence, if they will be involved in initiatives
to inform local enterprises of how they could be part of the ESS and regional
success then the bene�ts to the region could be a lot greater than if they just
sat back and hoped that the facility would bring economic prosperity by itself,
as interviewee said.

In this regards, regional actors agreed that they need to act in order to get as
much bene�t out from the ESS as possible. And at least some actors are working
actively on getting their plans into the action. But it seems there is a gap at
university's sta�, and a little bit of skepticism on how the cooperation will look
like with the ESS. This is something that the administration at the ESS needs
to assure that the universities will be well integrated into the technical faculty
with co-shared employment opportunities. To do so there is a need to get the
university sta� involved in the facility.

Remarks As mentioned before, uncertainty is one of the characteristics of
large research facilities and cutting edge scienti�c project; thereby there is a
self multiplying e�ect of creating contingencies in the most elements of ESS.
For instance this study could mention to its competitiveness in the global level
which could intensify or alleviate according to the level of investment on the
�nancial capital and its expenditure. Meanwhile, it seems there is a need for
more discussion about the crucial issues of su�cient funding to prepare for
scienti�c and technical contingency.

After all, it should be mentioned that there is a major worry about the other
priority that Sweden has rather than spallation source. Numbers of scientists
in Sweden agreed on this, and are afraid that it would drain away resources
from other �elds where Sweden had a comparative advantage, something they
currently not have internationally on spallation science. Thus the money dedi-
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cated to it could be wiser spent somewhere else in science, as interviewee said.
However, it might be thought a basic idea of this critical thought comes from
the lack of su�cient investigation about the nature and performance, e�ects,
opportunities as well as di�culties of such a large scienti�c facility. Likewise,
there is a scienti�c vague spot which is theorization of socio-economic e�ects
of large scale scienti�c facilities to more support the innovation based-economic
growth. Thus it is recommended that further research should be undertaken in
this area thanks to some scholars such as [18, 20], who has already paved the
way.
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Chapter 8

Conclusion

Much evidence points to that the ESS will bring economic growth in the region
and this large scienti�c facility would play the signi�cant role to make practi-
cal contributions to the economy by producing technological innovations and
spino�s within foremost materials and life sciences but to say exactly what it
will be is not possible and depends to a large extent on how well the facility
is managed to the market and integrated into the regional innovation system.
While it makes tight connections between researches, industry, university, and
companies, regional actors should devote more attention on the preparation of
the local innovation system to create reception capacity. Both within the walls
of the laboratory and outside it, signi�cant e�orts are needed to establish the
desired links between technology, science, economy and society.

ESS would employ several dozen of highly educated and top scientists, and
thus relatively highly paid scienti�c and technical workers. These will naturally
have an impact on the local and regional economy. Also where the external
users, will have access to top-class scienti�c users facility and they will stay in
the region and will have interaction with the local economy; thus the physical
environment will be created for innovation and creative venues. Besides, private
and public users will have access to the instruments of the facility. Many inter-
national companies and researchers will be attracted by the facility, while the
employees of these companies and employee's families will be assimilated into
the region as well. Hence, the ESS can bring new startup companies from spino�
research already during the building phase which will have a favorable impact
on the regional growth and will create particularly favorable opportunities for
�rms to agglomerate.

Direct e�ects could diminish or cover its entire cost of the investment in the
facility and there will be increased tax revenue, which makes the multiplica-
tion e�ects signi�cant. Beside, indirect e�ects would occur through increased
investments in the region. Moreover, the ESS leads to increased knowledge
and technological development which shows in, an increase of the total factor
productivity at national level and this could be translated to the GDP growth.
Furthermore, ESS project will mean, net increase of the R&D investments in
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the region which it could be corresponded to the GDP growth and the creation
of several new job opportunities in the region. A multiplier e�ect will also move
toward, where wages will be paid and bene�t the economies of other parts of
the region.
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Appendix A

Sample of Interview

The following questions have been asked in interviews, di�ered somewhat to
better �t the organization that they represented:

1. How do you believe that the sitting of the ESS will a�ect the Lund region
in the future?

2. Do you believe that the sitting of the ESS will be a factor for companies'
decision to establish themselves in Lund?

3. Do you think that Companies in the region are well prepared for the
opportunities that the sitting of the ESS brings?

4. Was the sitting of the ESS in Lund having a factor in AstraZeneca's de-
cision to shut down their operations in Lund?

5. Do you believe that the sitting of the ESS will have an impact for uni-
versities (LU,LTH ) to conduct cutting edge research, and to attracts
international talents!

6. Do you think that the ESS can be useful for your research, and if yes,
how?

7. Do you think that the sitting of the ESS will mean an expansion of LU
and/or LTH?

8. From economic geographer pint of view, How ESS will a�ect regional
economic development?

9. How could get more than `just research' from ESS facility?

10. What will be the direct e�ects of the ESS on the region? (Impact of direct
investments)

11. What will be the multiplier e�ects?
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12. What will be the spill-over e�ects?

13. What indirect and dynamic e�ects can be expected to be seen in a more
general growth perspective?

14. What is required in the future in the coming process?

15. (The conditions could be included the localization and extent of the work
as well as detailed questions)

16. Questions concerning the environment, cooperation, leadership and service

17. What are the possible and likely e�ects on regional development of the
building of the ESS given certain strategic and visionary aims?

18. How surrounding (the Öresund Region) can be strategically included in
the regional process and the impacts?



Appendix B

Result of Conducted
Interviews

The research policy institute The interviewee at the research policy insti-
tute was a bit more critical than the other respondents in the view of ESS and
the bene�ts it may bring for the region. He skeptically thought that although
the installation would bring spillover e�ects to the region (e.g. �ow of scientists
to the region), its e�ects are limited comparing to the estimations existed in the
available reports. He did think that there is an expectation that Lund Univer-
sity and LTH would focus on the neutron research and it might become a boost
to the nano-science research conducted at LTH and Lund University. According
to him, the other spillover e�ects in terms of technology would be much depen-
dent on how good the regional players were at exploiting the opportunities that
the facility would bring.

He though there is an exaggeration for the direct impact of the facility, for
instance big companies wills not necessarily locate in the region. That is because
they conducted mostly too basic researches in ESS, and not many companies
would have expertise to apply that in their industry. (Circuitously he mentioned
that neither companies nor other players in the region are prepared enough for
the opportunities that ESS brings.) He mentioned sitting of ESS in short term
won't be a factor for companies to establish themselves in Lund since they have
the other priority, but in some extend in long term companies will be establish
and expand in the region. However, he thought this is highly dependents on the
establishment of science city around the facility to support new companies. He
brought LTH and its interaction with companies in the region as an example.
He stated that companies only contacted in small projects where they had a
problem that could not be solved by them. He argued that if the same kind of
interaction would occur with the ESS, it would be much limited and not a big
part of the beam time would be devoted to it.

To response the question regarding to the pro�tability of ESS and the prob-
able economic impacts of this facility on the region, he mentioned that the
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positive economic e�ects of the ESS is very much dependent on how well it
managed to market and integrate it into the regional innovation system and
how much money will be invested and how well the money really will be spent.
He pointed out that the project plan must have a �nancial post that will dealt
with uncertainties and new events that could come up well into the building
process, and that actors in charge must be able to change the plan accordingly.

To take the advantage of opportunities that presence of ESS o�ers, he high-
lighted the role of policy and the strategic initiatives and decisions of national
and regional stakeholders which will be crucial for the region. He suggested de-
veloping a long-term strategic action plan to work on how the research facility
can be integrated in policy making in industry, innovation, and education.

Other recommendation was about the use of the experience of international
comparable scienti�c facilities in every level, for instance to know what role
have regional actors played in the construction phase of other research facilities,
how has the distribution of purchasing contracts been, what role has the supply
of skills played? How they act in the administration level? Which leadership
characteristics they have had? Thus according to him through the study of
these issues, it would be obvious what they did right and what they did wrong
and what could be copied from their experience. However, he said that the road
for Lund is longer since there was no preparation from the early experience.

He believed, it is not that simple to plan this project since it is not clear what
the exact nature of ESS is, or what they mean by producing science in 2025 or
when they can deliver the expectation? or how much money will be invested by
the each partner countries, for instance we know there is interest from Germany
and France but there is not clear in what extent each country would provide
�nancial resources. From his view point, ESS is big and Sweden is small for this
project, sitting the ESS in Lund will stop further resource allocation to Skåne
county. Sweden has other strategic priority and by this huge amount of �nancial
resources could do something else more bene�cial for Sweden.

ESS: (Public Relation) The interviewee believed that the main economic
bene�ts for Lund would be in the direct economic form and the trickle down
e�ects. Companies will be established in the region and produce goods and
services for the facility and thereby hire more people and raise wages. The peo-
ple, in turn, will have more money to spend in the economy. Hence, numbers of
people working in the region Skåne and the visiting researchers will be increased
due to the ESS and their salaries would be the main bene�t to the region. They
would in turn use their money in the region and multiply the economic e�ect
by around �ve times, which is the best way to stimulate the economy.

She believed (vision to the years 2019-2022) companies and service industry
will be expanded to provide the services and equipments for the facility, and
therefore service market will grow in the region. For instance, the local sausage
and fast-food vendor around the corner could well be among the bene�ciaries in
the region. This since it was the only one close by that o�ered food 24 hours a
day, and scientists were creatures that saw time as relative, especially regarding
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earthly concepts such as day and night, while conducting their experiments.
She added ESS as multi disciplinary research centre based on the most pow-

erful neutron source, would bring the research opportunities in a variety of
areas, such as new materials, biotechnology, medicine, engineering, physics, en-
ergy and environmental technology. Interviewee mentioned to the automobile
industry such as Rolls Royce, drug and medicine industries, Electronic com-
panies and airplane industry who could study the necessary materials and own
products via ESS spallation. She mentioned to IMB and Philips companies that
have already gauged their interest to invest in Lund. Thereby ESS will attract
many international companies and researchers in the coming years. It means
the establishment of new companies, assimilation of their employers, employees
and their families all come into the region.

Interviewee in the public relation (in ESS) believed that the establishment
of the facility would result in a boost of demand for land in the region, as some
companies already demonstrated their interest for a land registry over available
land for businesses and are looking for the best available geographic locations
for their needs. She also mentioned to land for dwellings, in which the increase
of housing price and some modi�cation in land market in the recent month is a
result of pre-construction of ESS in Lund.

As an end quote, interviewee emphasized on the importance of more col-
laboration between ESS, MAXIV, University and Region Skåne which could
be conceived as an expectation of the facility to the local players. Facilitat-
ing and promoting the collaboration between the municipalities, businesses and
trade and industry players is essentially needed also making relevant information
available to the region's business community.

ESS: (Industry) Interviewee believed that ESS would be very bene�cial for
the region and that it would de�nitely mean that more companies would be
attracted, and set up operations in its proximity. It would also be easier to get
venture capital to the companies that currently resided at the science park, with
the ESS acting as an icon for investors. The companies would both be attracted
by the in�ux of talented people to the installation, and the direct economic
e�ects that will trickle down from the facility.

He did not know of any other big facility being considered for the moment in
Lund beside MAX-lab IV and the ESS, but thought that smaller facilities and
research labs like the nanometer laboratory might be built in increasing numbers
because of the facilities. What was emphasized though were the other science
centers being build in Hamburg, such as PETRA and the XFEL, that would
strengthen the science corridor stretching from Northern Germany to Sweden
and Norway, and that these would raise the regional advantage and perhaps laid
the groundwork for even more science investments in the future.

He mentioned to �Invest in skåne� project which has already used the ESS as
a marketing tool internationally to show o� the region as a hub for science and
cutting edge industries, to attract international companies to the region. They
had already attracted the large Chinese ICT company Huawei (The main com-
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petitor to Ericsson), and had a few other large International corporations that
were looking into the possibility to put up operations in the region. This could
not be directly attributed to the ESS, but it was rather part of a larger web of
attractive resources that resided in the region, such as the well educated work-
force and infrastructure. Furthermore he believed that companies that needed
spallation sources to conduct their research and now did this at the current neu-
tron sources would now have incentives to move some or all of their operations
to Lund instead since it o�ered a superior source for many experiments. In this
regards, a number of events have been planed such as a road show in Germany,
and a special venue at the Shanghai world Expo. Thereby ESS would be an
indicator of the region attractiveness that it i really competitive in a European
perspective since it beat other regions for the location.

CIRCLE Interviewee believed that companies might be created as spin-o�s
from the research, but that it not necessary meant that these spin-o� companies
would locate in the region around Lund. The same reasoning went for large cor-
porations that needed to use the facility, they might not need to have branches
in the region to do this, but could rather come and use it whenever the liked
from another location. What could happen thought was that large corporations
would move close to the ESS just to be near the quali�ed labor pool that were
�produced� there. This could be seen at other sites around the globe, where
branches were set up where the talents were, if talent could be attracted that is.
The ESS is only one of a myriad of reasons that a person might consider mov-
ing to Lund or its surrounding, and other factors such as the generous welfare
state privileges for maternity leave, and the quality of living in the region and
environment might be as, or even more important than that the ESS provided a
world class research facility to work at. She said that one of the most important
uses for the facility could be, not the science made there, but as an icon, a
visible sign for optimism and future prospects in the region, just as the Öresund
Bridge. The bene�ts from incoming talents and other things where believed to
be much in the hands of the regional actors, and it was up to them to build the
infrastructure and institutions needed to reap as much bene�ts from the ESS as
possible.

LTH The research made at the ESS, could bring spino� e�ects and startup
companies. The facility would also be an important icon for the region, where
LTH bene�ts as well as it gains higher status and stature as a centre for science
and research. As a result, the recruitment of top scientists as long with inter-
national students to the LTH and the university could be easier, and become a
boost to the Nano-science research conducted at LTH. The interviewee believes
that the establishment of the ESS would bring a new engineering track, and that
a new program would be devoted to material research and biology with special
focus on how to use spallation. Further, the interviewee added the ESS would
be a boost and a buildup of the Nanometer-consortium in Lund, as well as it
could mean an in�ux of material research companies. The importance of the
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MAX IV facility that lies in conjunction to the ESS, is another thing that was
pointed out by him, but he mentioned that it would be open for operation a lot
sooner. He recognized that Lund had a world leading expertise in synchrotron
light facilities such as the MAX IV Laboratory, but they did not have the same
international stature in spallation sources. The interviewee felt that this new
expertise could be built up by bringing world class scientists to the University,
and also set up educational programs for students and post docs that catered
the new �eld. He also pointed out that hands on training at the facility itself
should also be considered. This is something similar to what they already had
in Lund at the MAX IV Laboratory, and they want to have something similar
setup with the ESS in the future. At the moment in Lund, beside the MAX
IV Laboratory and the ESS, there are no other big facilities being considered,
but smaller facilities and research labs such as the nanometer laboratory might
be built. Moreover, he thought that the construction of ESS would raise the
status of the University, and also recruitment of world leading researchers would
become easier. The interviewee means that in order for the University to bene�t
from the establishment, it is important that bridges be built from the University
to the ESS. He believed that if they are unsuccessful in this, other Universities
with branches set up in Lund would out-compete them in recruiting the skilled
labor. For instance, with the professorship of the ESS secretariat director Colin
Carlile at the University, these bridges have already started to form. Even
though the time-frame for the facilities completion lies almost a decade away,
further e�orts are needed to plan ahead of building more bridges between the
partners.

Region Skåne (In charge of a project to attract FDI to region) In-
terviewee mentioned to the new agenda for TITA project to concentrate on the
moving the companies to the Southern Sweden and invest in Skåne. In cooper-
ation with international actors there is a goal to make a region as a European
leader in material science, life science and ICT and to put the region in the map.
Invest in skåne had already used the ESS as a marketing tool internationally to
show o� the region as a hub for science and cutting edge industries, to attract
international companies to the region. But she said ESS and MAXIV are just a
part of great opportunities to attract the investors, companies and great small
business to the region. She argued the regional growth and development will
generally depend not only on the ESS and its bene�ts to the region, but also on
the several di�erent factors such as competence and infrastructure.

The interviewee in Region Skåne believed still in national level companies
particularly large companies are not well informed about the opportunities
which ESS will bring to the region. She said in Sweden, for the companies
such as Volvo the opportunities should be translated since the facility is not
in the region yet so the job is tougher. She emphasized on the collaboration
between di�erent actors in the region and she believed for ESS to contribute
growth in the regional level, requires the municipality and universities to work
very closely with government.
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Region Skåne (Leader with a vital role concerning the ESS) Intervie-
wee mentioned ESS will contribute to growth in the region and to strengthening
the research and development brand of the Skåne Region. It makes great de-
mands on the community in general to supply the facility with highly skilled
scientists. Since Sweden has a problem in recruiting students to graduate engi-
neering courses, thus it is essential to increase the interest in mathematics, sci-
ence, technology and information and communication technology among young
people. She believed that ESS is of great importance to rise the interest in
technical education and that the country's universities turn out an adequately
large number of engineers and natural scientists. She noted the e�ects of the
new small companies, delivering services and good to the facility which leads to
the increase of high educated labors in the region and higher competences. She
added population growth will be another e�ect of sitting ESS in the region in
long term. She was aware of insu�cient e�orts in the national level to prepare
the region for the opportunities which ESS will bring. So she believed Sweden
is not well prepared at all in compare to Danish actors, which are well prepared
and informed about the nature of the facility and what it is and it means for
the region.

The interviewee noted the signi�cance of making collaboration within the
innovation system, between facility, universities and companies. However she
mentioned to their attempts in Skåne region (for example TITA project and its
sub projects in Region Skåne) which have been initiated since 2008. Analysis
of the similar international facilities experiment and initiation of number of
projects and sub projects are among the large e�orts of this organization. She
believed this indicates a signi�cant feature of their e�orts, since they are thinking
to solve the problems before they come out. Also after all e�orts to have better
cooperation with government, they have better dialog with Swedish government
now.




