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Abstract 

This report discusses aspects of the transformation of the economy in the wake of the 
development of information and communication technology (ICT) using a case study of 
Stockholm. This study is conducted as a part of a Nordic research project titled ‘Regional 
Trajectories to the Knowledge Economy—Nordic-European Comparisons’ (REKENE). 
REKENE involves seven regional teams from Sweden, Denmark, Finland and Iceland, with 
each team made up of both researchers and practitioners. 

The objective of REKENE and the Stockholm case study is to identify activities and processes 
that generate knowledge development and innovations. REKENE involves a conceptual 
framework, which particularly stresses the concepts of knowledge dynamics, of different types 
of knowledge, gender aspects, multilocal networks and the processes of anchoring resources to 
the region. 

The different regional teams in REKENE study different industrial sectors. For Stockholm, our 
point of departure is knowledge-intensive business services (KIBS) with a particular focus on 
computer services/ICT expertise and medical technicians and technologists (medtech). 

The report describes the development of knowledge from the point of departure from a small 
firm engaged in medtech. This description illustrates how interactions between sectors and 
knowledge domains are distinctive for KIBS, wherein firms work closely with their clients and 
usually adopt the roles of co-creators and co-producers. Important developments are then 
generated through composite knowledge whereby policies may facilitate the integration of a 
range of competencies, skills and experiences in networks. Indeed, it is difficult to discern any 
outer boundary delimiting the skills that are most relevant for the development of ICT 
applications. Although the establishment of strong relationships among local actors in the 
Stockholm region is an important resource for knowledge dynamics to be effective, wider 
international connections are needed for sustainable development. 
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Introduction 

According to the theory that economic growth occurs in a series of long waves, referred to as 
‘Kondratiev waves’, and that each of these is associated with an evolving and dominant 
technology, the world economy is now experiencing the fifth wave. This has been termed the 
information and communication Kondratiev wave. The development and application of 
information and communication technology (ICT) have many implications for the organization 
of production and the everyday life of individuals. Digital networks and satellites form the main 
infrastructure of this new technology. Geographically, the ‘space-shrinking’ effects of the 
application and employment of ICT are particularly interesting. It is also important to stress that 
technological change does not just happen—technological changes develop and are used in 
particular ways depending on the choices that individuals and organizations make (Dicken 
2003). 

This report looks at aspects of the transformation of the economy in the wake of the 
development of ICT. Our objective is to identify activities and processes that generate 
knowledge development and innovations in and through ICT. The discussion aims to identify 
resources, organizations and actors that are involved in and generate this development. One 
important purpose of this analysis is the development of policy recommendations.  

This working paper presents the results of a case study in Stockholm conducted as part of a 
Nordic research project titled ‘Regional Trajectories to the Knowledge Economy—Nordic-
European Comparisons’ (REKENE).1 REKENE involves seven regional teams from Sweden, 
Denmark, Finland and Iceland, with each team made up of both researchers and practitioners.  

REKENE was developed as a spin-off project from a sixth framework programme project of the 
European Union (EU) titled ‘Regional Trajectories to the Knowledge Economy’ (EURODITE). 
The conceptual framework and methodology in REKENE resemble the models developed in 
EURODITE. One difference between these projects is that REKENE is on a smaller scale: this 
means its output will be less extensive than the dissemination from EURODITE. Another 
distinction is that REKENE is designed to consider policy aspects throughout the project. This 
has entailed the involvement of practitioners in the regional teams from the beginning, and the 
project work has involved several meetings to discuss policy implications and tools. 

The stated aim of REKENE is: 

[T]o understand the role and development of knowledge in the regional economies of Nordic 

and European regions in order to inform policies and policymakers, and develop 

recommendations on regional innovation policy development in the Nordic countries. (Project 

proposal for REKENE, unpublished) 

The seven regional teams in REKENE conducted similar empirical studies in their regions 
drawing on a given set of conceptual terms, at the centre of which is ‘knowledge dynamics’. In 
this paper, we present the case study for Stockholm. 

                                                      
1 The lead partner for REKENE is Nordregio. Funding for the project is from the Nordisk Innovations 

Centre or Nordic Innovations Centre (NICe) and the project partners. In the Stockholm case study, the 

partner is Stockholm County Council through its Office of Regional Planning. 
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EURODITE defined a number of sectors from which the regional case studies could take their 
point of departure. These are automotive, biotechnology, new media, food and drink, ICT, 
knowledge-intensive business services (KIBS) and tourism. The work for our Stockholm case 
study started in KIBS with a focus on computer services (NACE Code 72), which is a major 
subsector of KIBS.2 As noted earlier, computer services (or IT/ICT services) are the main 
activities in the transformation to the 5th Kondratiev wave. The design for the studies in 
REKENE involves taking a starting point in a sector, but with the idea of not restricting the 
study to defined sectors in industrial categorizations. The case studies are developed through 
explorative research work. In the case of KIBS in Stockholm, our explorative research led us to 
focus on computer services and to consider ICT more widely, including both services and 
manufacturing (Brossard and Vicente, unpublished). 

We studied computer services/ICT services, keeping in mind the main research question defined 
in REKENE which is: ‘How is knowledge generated, developed and transferred within firms 
and between firms and their regional contexts?’ This question is about identifying process, 
which is the focus for EURODITE and REKENE, or more specifically, the processes of 
knowledge dynamics. As the computer services and ICT services involve knowledge dynamics 
that are important for most industrial sectors, studies of such activities may lead to a wide range 
of very different economic sectors. Our study led us to the development of ICT for products and 
solutions in the health sector, particularly in the context of medical technicians and 
technologists (medtech). 

Following this introduction, the report is organized into five main sections. Section 1 introduces 
the perspectives and concepts we have adapted from EURODITE to REKENE and applied to 
the case study of Stockholm. The research procedure for the regional case studies is organized 
into three steps. The first step, presented in Section 2, is a description of the regional context of 
the Stockholm region. This section also describes the industrial sectors that have been our point 
of departure, namely, KIBS and ICT, and the development of these sectors in the region. 
Section 3 describes the second phase in the case study in terms of territorial knowledge 
dynamics (TKD). TKD refers to a wide understanding of the process of knowledge 
development in a territory. This concept is developed from the argument that it is important to 
understand TKD in terms of multilocal networks and connections (Crevoisier & Jeannerat 
2008). The analysis of TKD is also meant to lead the regional case study to the third step being 
the analysis of firm-level knowledge dynamics (FKD), referring to the study of knowledge 
development from the perspective of a particular firm or organization. In Section 4, we present 
the FKD for the case of Stockholm, describing the development of knowledge in product 
development in the medtech sector. Section 5 summarizes and concludes the report. 

                                                      
2 KIBS includes the following subsectors: technical/IT services, research and development (R&D) 

services, economic services, and marketing/advertising (Strambach 2008; p. 159). 
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The perspective 

EURODITE is an abbreviation for ‘Regional Trajectories to the Knowledge Economy—A 
Dynamic Model’. This project examines knowledge structures and flows and how knowledge is 
developed and applied to economic development. The results from the project are relevant for 
informing ‘...policies in these regions towards a knowledge-based economy with enhanced 
social cohesion’ (EURODITE 2010, online). As discussed, REKENE, as the background project 
for this report, was formulated through the perspectives and research questions of EURODITE. 

Research teams in EURODITE have developed conceptual frameworks and tools including 
interview guides. These are adopted for use in REKENE and, therefore, for the regional case 
study in Stockholm. Three pairs of concepts and empirical questions that were particularly 
fundamental for the empirical study in Stockholm are presented below. A fourth question about 
policy is also included as this is particularly important in REKENE. 

Knowledge dynamics and the ‘what question’ 

The first pair of concepts and empirical questions comprises the focal term in EURODITE: 
knowledge dynamics. EURODITE was developed as part of the discourse in the EU (and 
beyond) on economic growth. On one hand, this discourse stresses the relationships between the 
development of knowledge and innovations and, on the other hand, increased productivity and 
economic wealth. EURODITE aims to contribute new perspective to this debate by taking the 
position that it is more relevant to stress knowledge and knowledge dynamics as the crucial 
factor underlying economic development than to accept the conventional proposition that 
‘innovation’ is the key. The project’s guidelines argue that ‘[knowledge dynamics] are not 
“innovations” even if they are related concepts’ (REKENE 2007, unpublished). 

One distinction between innovations and knowledge that the REKENE guidelines make 
(adopted from EURODITE) is that ‘innovation’ refers to changes and ‘knowledge’ refers to 
resources. Knowledge dynamics, then, should refer to the dynamics of the knowledge resources; 
the expression indicates perspectives that stress processes, in contrast to perspectives that stress 
systems or structures. Knowledge dynamics is much broader than just technological 
development.  

We understand ‘dynamics’ in ‘knowledge dynamics’ to mean the processes of development; as 
such, it also includes acting. Knowledge dynamics then refers to: 

[I]nteractions of individual actors or groups of actors that are directed to learn, to search for, 

to diffuse new knowledge, and to apply old and new knowledge in the economy. This includes 

many activities, e.g., employment of knowledge workers, education, training, consulting, in- 

and outsourcing and other activities. (REKENE 2007, unpublished, italics added). 

Here we have stressed interactions, actors and activities as key aspects of knowledge dynamics. 

EURODITE also develops definitions and categorizations of knowledge. Figure 1 distinguishes 
between different types of knowledge and phases in knowledge dynamics. In addition to this 
typology of knowledge, EURODITE terminology differentiates between cumulative knowledge, 
in the sense of ‘adding on’, and composite knowledge, referring to new combinations. 



 

 4

 
 Analytical Synthetic Symbolic 

Exploration 

Search and 
research 

Basic physics, 
chemistry 
– Thermodynamics 
– Acoustics 
– Metallurgy 

Product related and 
process related 
– Systems design 
– Market research 

Research about how 
people might value 
an object or brand 

Examination 

Trialling, testing, 
standard setting, 
benchmarking 

Test/trial e.g., 
– Safety/crash 
– Noise, vibration 
– Catalysts 
– Emissions 

Product and process 
trialling 
– Safety 
– Production methods 
– Logistics 

Styling and concepts 
– Aesthetic  
– Interaction with 
dealers and 
customers 

Exploitation 

Commercializing 
Use of specialist 
firms 
– e.g., engine, 
chassis, body 
 

Commercialization 
– Product mix 
– Supply matrix and 
logistics 
– Patenting 

Branding, brand 
values 
– Communication, 
PR 
– Dealerships 
– Presentation 

Figure 1: Definition and categories of knowledge and phases in knowledge dynamics 

Source: EURODITE 2008, unpublished. Summarized by authors.  

The research design for REKENE involved identifying and describing knowledge dynamics and 
understanding what type of knowledge is being developed. To ask ‘what’ is to ask about the 
content and the character of knowledge explored, examined or exploited in the phases of 
knowledge dynamics. Thus, in our case study, we are attempting to describe the type and 
content of the knowledge we are able to identify. 

Actors and the ‘who question’ 

In the above section, we stress interactions, actors and activities as key aspects of knowledge 
dynamics, with the main consideration given to the third of these (i.e., activities) which is 
targeted through the ‘what question’ in the empirical study. In this section, we discuss acting, 
which relates foremost to the first two aspects, namely, interactions and actors. Actors relates to 
the ‘who question’ in the empirical studies for EURODITE and REKENE. The ‘who question’ 
guides us towards identifying the individuals, institutions, firms and networks involved in and 
generating knowledge dynamics. 

One important issue in the ‘who question’ relates to gender. Guidelines developed in 
EURODITE encourage researchers to consider four aspects of gender: gender segregation, 
gendered knowledge context, work–life balance and gender roles, and gendered networks and 
social capital. Figure 2 explores each of these aspects (Gender issues, unpublished). 
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Gender Segregation 

Where are women located in the knowledge 

dynamics processes? Is there horizontal 

segregation (different kinds of jobs), vertical 

segregation (higher or lower in the hierarchy), or 

contractual segregation (part-time/full-time, 

permanent/contract)? 

Are women associated with different kinds of 

knowledge or different phases? 

What roles do women fulfil within 

teams/networks?  

Are their ideas heard and incorporated? 

Is diversity encouraged and what is the impact on 

participation, communication and innovation? 

Gendered Knowledge Contexts 

Governance: Is gender mainstreamed by regional 

policymakers? Do policy documents and practice 

match up? What kinds of economic activities are 

supported/considered ‘innovative’? What is the 

gender balance of key regional players? Do 

female entrepreneurs find it more difficult to 

obtain finance? 

Education and Science: How do gender 

differences in subjects studied and numbers 

undertaking higher degrees, as well as vertical 

segregation in academia, affect labour supply, 

knowledge networks, etc.? 

Markets: Are consumers/markets differentiated by 

gender? Has the shift to ‘active’ consumers, who 

are part of innovation processes, increased the 

role of women? 

Work–Life Balance and Gender Roles  

Considering the impact of caring roles 

(recognizing that these are usually, though not 

exclusively, taken on by women): 

How is the work organized in time and space? 

(e.g., long/irregular hours, peaks and troughs, 

travel abroad, 9–5, etc.) 

How is the organization structured? (e.g., 

teamwork, hierarchy, dominated by particular 

occupations/disciplines) 

What is the impact on women’s ability to 

undertake certain roles/kinds of work in the 

knowledge biography? 

Can different groups of women be differentiated 

(e.g., according to stage in the lifecycle)? 

Gendered Networks and Social Capital 

Do men and women participate in different kinds 

of networks/interactions? What are the 

implications for the transfer of tacit/codified 

knowledge? 

Are there chill factors that constrain women’s 

participation (e.g., are these social networks)? Do 

people meet outside working hours or in places 

that are less women-friendly (e.g., golf clubs)? 

What kinds of networks are supported by regional 

policy, and who participates in them? 

Do women have different mobility patterns and 

what is the impact on knowledge transfer (e.g., 

more or less frequent job moves; more local or 

over greater distances)? 

Between different sectors (e.g., as ‘trailing 

spouse’, i.e., moving for partner’s job rather than 

own career, which may make upward mobility 

more difficult but may bring knowledge of 

different areas)? 

Figure 2: Gender issues 

Source: Gender issues, unpublished (unpublished paper in EURODITE) 
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Multilocality and the ‘where question’ 

Knowledge dynamics is defined above in terms of processes generated by interactions between 
actors and activities involving knowledge resources. The concept of territorial knowledge 
dynamics (TKD), adds a spatial perspective. The ‘territorial’ in TKD incorporates the 
(administrative) region but it also has a wider abstract meaning that implies that the study 
directs interest towards spatial knowledge dynamics processes. The study of TKD in the 
regional case studies takes its point of departure in a region but is not restricted to that region. 
On the contrary, in EURODITE, the studies aim to understand relationships and interactions 
between actors in close and distant locations. 

This leads us to EURODITE’s second main conceptual statement; that that the networks of 
knowledge dynamics processes are multilocal.3 This provides a challenge to what may be 
perceived as the dominant mainstream conception that proximity is a requirement, or at least a 
strong advantage, for ‘rich, multifunctional learning’ and generating innovations (Crevoisier & 
Jeannerat 2009, p. 1224). 

The conceptual papers for EURODITE do not define the concept of multilocal very strictly. 
However, the term is frequently used in the context of networks of individuals, organizations 
and firms. The claim is that it is important to understand how these networks are multilocal, i.e., 
involving actors and activities at different locations which in turn may be geographically 
remote. This concept of multilocal also involves the discussion about mobility and anchoring. 
Anchoring refers to the capacity of a place to ‘catch’ resources through integration in multilocal 
networks. It is then not about stability but about the ability to reproduce, reuse and reorient 
resources for knowledge development. Underlying the potential for regional development is 
‘...the local capacity to formulate entrepreneurial projects and also the ability to mobilize 
knowledge and competences at medium and long distances’ (Crevoisier & Jeannerat 2009, p. 
1225). Interaction and knowledge dynamics in networks develop in interactions between actors 
and between places rather than at a particular place or in a particular organization. The 
anchoring ability relies on the qualities of multilocal networks and the ability of the actors 
integrated in these networks. 

Thus, the analysis of TKD aims to identify the important resources, organizations and actors in 
the region and how these are integrated in multilocal networks. The ‘where question’ guides the 
empirical study to map the geography of these multilocal networks. 

The ‘what policy’ question 

The ‘what policy’ question, which is the fourth question guiding the empirical work for the case 
studies, is not explicitly based in a theoretical background as for the questions about what, who 
and where. The ‘what policy’ question is important in leading the research process towards 
policy-relevant results and conclusions. 

                                                      
3 The first statement is discussed in terms of the argument that it is more relevant to stress 

knowledge and knowledge dynamics as the crucial factor behind economic development than to 

accept the conventional proposition that ‘innovation’ is the key.  
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The regional portrait: KIBS and 

ICT in the Stockholm region 

As developed above, the research design in EURODITE/REKENE involves three steps for the 
empirical studies. The first step is the regional portrait. This presents the region selected as the 
point of departure for the regional case, as well as the selected industrial sector in this region. 
As stated above, each regional study takes its point of departure in a territory and in a sector. 
However, the case studies are not restricted to these regional studies. Rather, the conceptual 
background in terms of knowledge dynamics and multilocal networks means that we are 
interested in studying how knowledge dynamics transcends territorial distance and sector 
divides. Our regional study took its point of departure in the territorial frame of the Stockholm 
region and KIBS with a focus on ICT or computer services. 

Figure 3: Stockholm County 

The ‘Stockholm region’ may refer to different territorial delimitations. Frequently, it means 
Stockholm County, which is the region administered by Stockholm’s County Administrative 
Board and the political jurisdiction for Stockholm’s County Council. Stockholm County is the 
capital region of Sweden and comprises 26 municipalities (see Figure 3). 

‘Stockholm region’ may also refer to wider territories beyond the boundaries of Stockholm 
County. This can be the functional region of daily commuting to work, and as such comprises 
additional municipalities in counties that border Stockholm County. The Stockholm–Mälar 
region is a wide region consolidated through network co-operation among five counties and 
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many municipalities in an area extending north, west and south of Stockholm County. ‘Mälar’ 
in the Stockholm–Mälar region refers to Lake Mälaren. Historically, Stockholm developed 
concurrently with important water transportation links in the Baltic Sea and Lake Mälaren. 
Mälaren is the geographical feature symbolizing the joining of the Stockholm–Mälar region.  

The population in Stockholm County has increased more quickly than other regions in Sweden. 
From 1968 to 2008, more than 40 per cent of Sweden’s total population growth was in 
Stockholm County, where the population increased by 40 per cent to close to 2 million, 
corresponding to some 21 per cent of Sweden’s population. A quarter of that population has a 
foreign background. 

The County comprises areas of dense urban milieus and more sparsely populated areas. The 
more densely built areas account for 10 per cent of the total territory of the County and 96 per 
cent of the population. The most populated areas in Stockholm include the central core of 
Stockholm city and the commercial and residential areas in smaller urban settings along radial 
corridors spreading out from Stockholm. Stockholm Municipality is Sweden’s capital city. This 
central municipality is home to 40 per cent of the population in Stockholm County. More than 
50 percent of employment in Stockholm County is in Stockholm municipality.  

Economic development and profile 

The relatively high population growth in Stockholm has been accompanied by greater economic 
growth than elsewhere in Sweden. In total, 23 per cent of Sweden’s workforce is employed in 
the Stockholm region and contributes to 28 per cent of the country’s GNP. Stockholm’s 
economy is based on service industries, with the main employment sectors being business 
services, wholesale trade, construction, health care and retail services. 

Figure 4 compares the percentage change in the working population in Stockholm County with 
the rest of Sweden. The diagram covers the development from 1990 to 2007 and clearly 
illustrates the severe consequences of the economic recession in Sweden and Stockholm in the 
early 1990s. The public sector experienced major employment loss in Stockholm (Hermelin 
2004). Following this economic slump, Stockholm recovered better than the rest of the country. 
Furthermore, the economic downturn in early 2000 as part of the IT bubble is visibly stronger in 
Stockholm than in the rest of the country. ICT is an important sector in Stockholm and the 
economic downturn, during which ICT experienced particularly difficult problems, 
consequently hit Stockholm hard. The diagram is based on data up to 2007, so the consequences 
of the economic recession that began in 2008 are not discernible. However, this recent crisis has 
had particularly difficult consequences for the manufacturing sector, which is relatively small in 
Stockholm. A preliminary analysis indicates that Stockholm during this recession has been 
relatively mildly affected (RTK 2010, forthcoming). 

It is interesting to note that from 1990 to 2007, overall employment growth was weak reflecting 
the general increase in the unemployment rate. During this time, the Stockholm region’s 
working population increased by less than 10 per cent while the population as a whole increased 
by 18 per cent. 
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Figure 4: Employment change in Stockholm County and the rest of Sweden, 1990–2007. 

Source: Statistics Sweden (SCB) online (employment data). 

During the past several decades, the corridors leading north from central Stockholm towards the 
international airport of Arlanda and the ICT-technopole of Kista have experienced more 
substantial economic growth than the south. The E4 Corridor north from Stockholm has 
developed through the growth of ICT and the new economy. The southern parts of Stockholm, 
which have a stronger manufacturing tradition, have been more vulnerable to the de-
industrialization trend. Over time, economic activities with extensive use of land and those that 
generate negative environmental effects have been successively closed down or pushed out from 
the central parts of the Stockholm region. Relocations were made first to the outskirts of 
Stockholm Municipality and, more recently, to the outer parts of Stockholm County or beyond 
(Hermelin 2010, forthcoming).  

This tendency for relocation from central urban locations or the closure of manufacturing 
production and other activities associated with extensive land use and those that may be 
detrimental to the environment is a process common to larger cities. The general trend of urban 
growth means increasing demand and prices for land and increasing rents and costs for central 
locations (cf. Drejer and Lund Vinding 2005). High-cost locations in central city districts are 
primarily available for economic activities with high revenues and households with the ability to 
manage high housing costs. 

Although all regions in Sweden today are service economies—implying that the majority of the 
working population is employed in services—a closer look at the economic and employment 
structure in various regions reveals that the composition of services varies. A service society has 
different meanings in the various parts of Sweden. Figure 5 illustrates the percentage share of 
total employment in various sectors in Stockholm County and the rest of Sweden. Stockholm 
differs from other regions in that only a small proportion of its workforce is employed in 
agriculture, manufacturing and health and social care. A large share of employees in Stockholm 
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are in retail and communication, personal and cultural services, and financial and business 
services. 

 

Figure 5: Proportion of total employment in various industrial sectors in Stockholm and the rest of 

Sweden, 2007 

Source: Statistics Sweden (SCB) online (employment data) 

 

Figure 6: Employment structure in Stockholm, 2007 

Source: Statistics Sweden (SCB) online (employment data) 

Figure 6 illustrates the composition of the economy in Stockholm in 2007 in terms of the 
employment structure in different industries. Finance, business services and personal and 
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cultural services are central and growing industries in the post-industrial and postmodern 
economy. In Stockholm, these sectors employed 350 000 people in 2007. This represents one-
third of the total working population in the County. During the period 2004–07, the growth in 
these sectors corresponded to more than half of total employment growth in the Stockholm 
region. Lundquist et al. (2006) argue that producer services comprise the major engine of 
economic growth in Stockholm. These figures on the sector profile in Stockholm strongly 
indicate that the sectors investigated in this case study, with its focus on computer services/ICT, 
encompass a ‘base industry’ for the region. 

Through its economic structure and political status, the Stockholm region also has a role in a 
wider context. Stockholm is an important national centre, particularly in politics, economics, 
finance, trade, transport, research and higher education. Stockholm also has an international role 
with the presence of many international firms (Hermelin 2010, forthcoming).  

Government, governance and policy 

In Sweden’s governmental system, political power is divided across a number of levels. This 
system means that the central state (i.e., parliament, government and central state bodies) and 
the municipalities (i.e., city councils and the municipal executive boards) have strong formal 
positions. The municipalities have wide responsibilities for the supply of welfare and 
infrastructure and they hold the authority to make decisions about land-use planning. In 
contrast, the regional bodies have a relatively weak position in the political and administrative 
system (cf. Hårsman & Olsson 2003).  

Currently, three major organizations have administrative and political responsibility for 
Stockholm County as a whole and they are important partners together with the municipalities 
and local representatives of national organizations in regional governance. These regional 
bodies are the Stockholm Administrative Board (the regional organization of the central state), 
the Stockholm County Council (SLL) (the elected body at the regional level) and the Stockholm 
County Association of Local Authorities (in which the 26 municipalities are partners). All three 
organizations are, through various projects and initiatives, involved in the support of knowledge 
development and the development of ICT in Stockholm. 

The regional governance of Stockholm, particularly its lack of efficiency and strength, is a 
widely discussed issue. In its 2006 territorial review, the OECD found the forms and structures 
of governance in Stockholm to be outdated and inappropriate for meeting present-day 
challenges in politics and administration. The review suggested merging regional bodies and 
recommended that Stockholm merge with bordering regions. The report also called for a policy 
for the development of the metropolitan region of Stockholm and argued that economic growth 
in Stockholm would bring growth to Sweden as a whole (OECD 2006). Although the details in 
the OECD’s recommendations and the statements about their benefits for Sweden as a whole 
are controversial, there is wide agreement on the conclusion that Stockholm lacks a regional 
organization with a strong mandate to pursue regional governance. 

The programme for the EU’s structural funds in Stockholm (and which has been processed in 
wider partnership in Stockholm) defines the strengths, weaknesses, opportunities and threats 
(SWOT) for the Stockholm region, as shown in Figure 7. In the context of this report, it is 
interesting to note that knowledge and innovation are included in the strengths and that 
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innovation is considered among the opportunities. However, a stated weakness is ‘too few 
innovations’. ‘Innovation’, rather than ‘knowledge’, is a key term in this SWOT analysis; as 
such, this may serve as an example of the main discourse for regional development, which 
stresses innovation as a main factor. As noted above, EURODITE’s position is not that 
innovation lacks importance, rather that the concept of the factors beyond development must be 
widened by replacing innovation with knowledge as the focus. 

 
Strengths 
– Sweden’s growth engine 
– Ample supply of knowledge and skills 
– Diversified economy and strong clusters 
– Strong attractiveness, innovative power and 
development potential 
– Relatively favourable population structures 
– A good environment and competitive 
advantages 

Weaknesses 
– Lacks capacity in infrastructure, housing 
and transport 
– Too few growth firms and innovations 
– Weak structures for the support and 
financing of firms 
– Weak co-operation and partnerships 
– Discrimination and weak ethnic integration 
– Segregated labour market 

Opportunities 
– Increasing co-operation between places and 
between organizations 
– Regional enlargement 
– Innovative development through integration 
of different growth sectors 
– Public sector support for innovation and 
development 
– Increasing entrepreneurship in different 
groups 

Threats 
– Insufficient resources to meet population 
growth 
– Outsourcing and moving out of economic 
activities 
– Divided education structure among the 
population 
– Decreasing share of the working age 
population 

Figure 7: SWOT analysis for Stockholm County 

Source: Regionalt strukturfondsprogram för konkurrenskraft och sysselsättning i Stockholms län 

2007–2013 [Regional structural funds programme for competitiveness and employment in 

Stockholm County 2007–2013]  

KIBS and ICT 

EURODITE defined a number of sectors that the different regional studies could use as their 
point of departure. For the study in Stockholm, we chose KIBS with a focus on computer 
services; this overlaps with ICT. 

Although KIBS and ICT are widely discussed and researched sectors, there is no general 
agreement about the operational definitions for empirical studies. Neither KIBS nor ICT exists 
as a sector in industrial definitions for official statistical data. The sector paper for KIBS in 
EURODITE defined KIBS as comprising computer services, research and development, 
economic services and management, technical services, and advertising (Strambach 2008). 
Research and studies on similar categories of service industries may interchangeably use the 
denomination of KIBS, knowledge-intensive service or advanced producer services. Typically, 
such services are characterized by business-to-business (B2B) transactions, customization and 
staff with high formal qualifications. These types of activities develop through the competence 
and skills of their personnel and through dynamic and trusting relationships with their clients. 
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A search of two databases (Web of Science and GeoBase) for journal articles published in 
English after 2000 using ‘knowledge-intensive business service’ or ‘knowledge-intensive 
services’ in the title, key words or abstracts identified more than 50 articles. Among the many 
different questions developed in these articles, we found five themes that were particularly 
interesting from the perspective of economic geography and regional development. These 
themes were location/regional development, innovation and knowledge, client–supplier 
interaction/management, policy and globalization/internationalization. Several articles discuss 
more than one theme. The theme ‘innovation and knowledge’, which is particularly relevant for 
our work on knowledge dynamics in the Stockholm region, was one of the more frequently 
discussed themes. Importantly, several articles argue that KIBS has a critical role in the 
knowledge development of client firms and regions.  

Figure 8 sets out various subsectors of KIBS in relation to different knowledge categories and 
phases (as presented in Figure 1). This illustrates that KIBS are involved in the development of 
a range of knowledge types, although the stress is on synthetic knowledge, defined in 
EURODITE as a: 

[C]ombination of analytical and (perhaps) symbolic knowledge. Engineering knowledge is 

said to be synthetic since it derives from application as well as from the original (scientific) 

research. … [I]t might be said that all synthetic knowledge is also composite. (EURODITE 

2008, unpublished) 

Of the phases for knowledge dynamics, KIBS are particularly involved in examination and 
exploitation. The position of IT services in the figure is primarily in the sphere of synthetic 
knowledge and in the different phases for knowledge development.  

 

 

 
 

Figure 8: The focal points of KIBS subsectors by knowledge categories and phases 

Source: Strambach, Oswald & Dieterich 2007 (unpublished) 

KIBS and ICT are sectors with structural employment growth over several decades. The 
Swedish trade organization for firms in ICT and telecommunications conducts surveys of its 
members each quarter (IT & Telekomföretagen/Almega 2008). It divides its member firms into 
five sectors: (1) consultancy, including system development/system integration, operation and 
support, (2) telecommunications and data services, (3) software development and support 
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services, including sales, installation and education, (4) hardware development and support 
services, including sales, installation and education, and (5) other. In the period from 2003 to 
the third quarter of 2008, the subsector that included software and consultancy had the strongest 
growth of all ICT sectors according to this categorization. These data also indicate that the 
consultancy sector is more vulnerable to economic downturn (IT & Telekomföretagen/Almega 
2008). For example, the economic recession during the second half of 2008 led to a decrease in 
both demand and employment in 2009 (Kista Science City 2010). However, there are reasons to 
expect this decrease to cease and for there to be renewed growth in ICT with changing business 
cycles. Experience of the growth period ending with the 2008 recession suggests that a shortage 
of skilled ICT experts was the major factor hindering firm growth. 

KIBS and ICT in Stockholm 

KIBS and ICT are dynamic and growing sectors. Figure 9 illustrates how the importance of 
employment in KIBS has grown since 1993. In the Stockholm region in 2007, for example, this 
sector accounted for about 14 per cent of total employment in the region. 

 

Figure 9: Proportion of employment in KIBS in wider metropolitan regions in Sweden from 1993 to 

2007. Wider metropolitan region are FA-regions (functional regions) as defined by Tillväxtverket 

(online)  

Source: RTK (2010, forthcoming) 

Figure 10 compares employment in the various subsectors of KIBS in the three major urban 
regions in Sweden. In this figure, the dominance of Stockholm in most sectors becomes evident. 
This dominance is particularly strong in ICT, juridical services, management and advertising, 
with almost 50 per cent or more of total employment in Sweden being concentrated in 
Stockholm. 
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Figure 10: Share of national employment in various KIBS industries in the wider Stockholm region 

in 2007. Wider Stockholm region is FA-regions (functional regions) as defined by Tillväxtverket 

(online)  

Source: RTK (2010, forthcoming) 

In 2005, there were 1 230 workplaces in the ICT sector in Sweden. Of these, more than 40 per 
cent of ICT services workplaces and more than 25 per cent of ICT manufacturers were located 
in Stockholm County (ITPS 2007). 

In 2006, almost 83 000 employees in Stockholm County were in the ICT sector. This 
represented 8 per cent of the County’s total workforce and 45 per cent of the employees in this 
sector in the country: the County’s share of all employment in Sweden was 23 per cent. 
Stockholm County is particularly dominant in wholesale and IT consultancy, with more than 50 
per cent of Sweden’s total employees in this area. More than 40 per cent of the employees in 
system and program development and in communication services are also employed in 
Stockholm.  

Close to 70 per cent of the employment in ICT in Stockholm County is located in Stockholm 
Municipality, with an additional 20 per cent located in the bordering central municipalities. In 
these seven centrally located municipalities, 10–12 per cent of full-time employees are 
employed in ICT. Thus, the ICT sector constitutes a major labour market for central Stockholm. 
Kista in the north of Stockholm Municipality provides up a particularly dense location for ICT 
firms. Kista’s development and concentration of ICT activities are outlined below. 

The comparison of employment in ICT across the capital regions in the Nordic countries shown 
in Table 1 illustrates that ICT is a particularly important sector for these regions in Finland and 
Sweden. Manufacturing industries in ICT are the most important in the Helsinki region and 
business services in ICT are the most important in the Stockholm region. 

The ICT sector clearly exhibits a strong gender imbalance. As shown in the table, men dominate 
the sector across all Nordic capital regions and in all ICT subsectors. According to employment 
statistics, in Sweden 79 per cent of engineers and 77 per cent of data specialists are men; the 
percentage of men in these two occupations in Stockholm is 76 per cent (Statistics Sweden, 
kommunfakta yrken, online).  
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   Denmark Finland Iceland Norway Sweden 

    Hoved-

staden 

Uusimaa 

– Nyland 

Reykjavík 

region 

Oslo og 

Akershus 

Stock-

holms 

län 

Whole sector            

Total Number 62 082 64 999 4 447 45 206 92 521 

 % 6.9 9.3 3.3 7.1 9.5 

Male % 72 69   76 72 

Electronics            

Total Number 5 072 15 811 64 2 942 16 116 

 % 0.6 2.3 0.0 0.5 1.7 

Male % 69 69   81 74 

ICT/Wholesale            

Total Number 20 035 16 306 168 12 818 22 029 

 % 2.2 2.3 0.1 2.0 2.3 

Male % 73 72   78 73 

Telecommuni-

cations 

           

Total Number 9 758 8 737 1 644 6 833 10 990 

 % 1.1 1.2 0.0 1.1 1.1 

Male % 62 58   72 66 

ICT/Business 

services 

           

Total Number 27 217 24 145 2 571 22 613 43 386 

 % 3.0 3.5 1.9 3.6 4.5 

Male % 77 70   76 73 

Table 1: Employees in ICT in the Nordic capital regions in 2005 

Source: Nordregio 

The development of Kista: Political bodies, economic activities and 

universities in co-operation 

Kista, located on the northern outskirts of Stockholm Municipality, has become a major location 
for ICT firms. The development of this workplace area goes back to the early 1960s. The initial 
intention of the regional and local politics was to enable the establishment of companies outside 
the Stockholm city centre. Kista was designed with the aim of being functionally integrated, 
including residential areas, workplace areas and commercial areas. The plan also included 
development of a major shopping mall. The location of residential areas and workplaces was 
planned to ensure that the workplaces sited in residential areas would be clean and 
environmentally friendly. However, policy and planning for Kista did not initially involve a 
focus on the ICT sector (Larsson and Lundmark 1991). The later development towards 
specialization in ICT was more a secondary effect of the structural growth of such activities 
during this period. 

Initially, it was difficult to attract firms to Kista as the early 1970s was a period of weak growth 
for the Stockholm region in general. However, the decision in the mid-1970s by three major 
ICT firms already established in the Stockholm region to build new premises in Kista had a 
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major influence on the development of the area. These three firms—SRA (Svenska Radio 
Aktiebolaget), RIFA (later Ericsson Microelectronics and now Infineon Technologies) and 
IBM—relocated to Kista between 1976 and 1978. They provided excellent examples for 
Stockholm Municipality to use to market leasehold land for companies, and so the municipality 
began to market Kista as a workplace area for ICT (Björklind Bengtsson 2003; Larsson and 
Lundmark 1991). 

The Kista shopping mall, featuring a 250 metre indoor boulevard, opened in March 1977. The 
number of companies setting up in Kista began to increase, and the Kista Trade Association 
(Kista företagsgrupp) was established in 1978 (Björklind Bengtsson 2003). 

At the beginning of the 1980s, Stockholm Municipality, supported by the Royal Institute of 
Technology (KTH) and Ericsson, advanced a programme for a centre for electronics 
technology. The resulting Electrum Foundation has among its stakeholders the municipality, 
universities and companies, hence creating a triple-helix formation (engaging private 
companies, political bodies and universities). After the Electrum premises (Electrumhuset) were 
opened in 1988, Kista became known as ‘Sweden’s Silicon Valley’ (Sandberg et al. 2004, p. 6). 

The first SRA and RIFA establishments located in Kista as early as the 1970s produced 
semiconductors. However, it was not possible to maintain production in Kista and the plants 
closed by the beginning of 2000. During the 1990s, wireless networks, mobile Internet, 
development of GSM technology (so-called 2G) and the development of third-generation 
mobile phones (3G) became major specializations among the firms in Kista. The intensive 
research and development activities also attracted international companies, including Siemens, 
Intel, Compaq and Microsoft, that located development divisions in ‘wireless solutions’. Such 
establishments transformed the profile of the ICT sector in Kista from hardware to software. 
Ericsson dominated both Kista and the world market (Bienkowska 2007, p. 61), and many of 
the local firms were connected to Ericsson’s work through mobile phones and mobile systems. 

Descriptions of the recent development of the ICT sector across the world and in Sweden and 
Kista tend to be divided into the periods before and after the dot.com bubble or the IT bubble 
that from March 2000 plunged the ICT sector into crisis. By the turn of the new millennium, 
Ericsson’s major problems were having a severe effect on Kista. Globally, Ericsson nearly 
halved the number of its employees to approximately 50 000. Ericsson’s workforce in Kista fell 
from 15 000 employees in 2000 to 6 000 employees (KSC 2008, interview). In 2001, Ericsson’s 
mobile production division merged with Sony to become Sony Ericsson. The number of the 
company’s employees in Kista then increased because of Ericsson’s recovery and growth and 
because the company had chosen to concentrate more of its workplaces and employees in the 
Stockholm region, specifically in Kista. Ericsson has had its headquarters in Kista since 2003. 
Since Ericsson’s headquarters were moved from a site south of Stockholm to Kista, the 
company’s activities in Stockholm have been concentrated there. Offices in the former 
headquarters that belong to Ericsson are to be relocated to Kista in a few years. In 2009, 
approximately 2 500 employees are working at this site south of Stockholm city (Jakobsson 
2009) and approximately 9 000 employees are in Kista. 

The crisis in the ICT sector in early 2000 also led to a process of creative destruction when 
premises and skilled personnel began to be offered on the open market (Bienkowska 2007, p. 
61). The decrease in employment in ICT in Kista as a whole was relatively modest because 
firms moved to Kista when there was an abundant supply of office space and a number of those 
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who lost their jobs with Ericsson established their own companies. At the time of the interviews 
conducted for this case study (in early 2008), the vacancy rate for offices in Kista was 8 per 
cent, compared with 39 per cent when the crisis was at its height. When Kista’s Science Tower, 
a 30-storey office building that is now a major landmark, opened for tenants in 2002 the demand 
from ICT firms for office space was very low. Today, 90 per cent of the office space in the 
tower is occupied (KSC 2008, interview). The statistics for economic activities in Kista for the 
period 2004–08, presented in Table 2, illustrate the continuous growth of firms and employees 
in ICT and in the economy as a whole.  

 2004 (index) 2006 (index) 2007 (index) 2008 (index) 

ICT companies 399 (100) 523 (131) 525 (132) 501 (126) 

Employees in 
ICT 

18 449 (100) 19 381 (105) 20 187 (109) 20 646 (112) 

All companies 4 018 (100) 4 618 (115) 4 731 (118) 4 282 (107) 

All employees 54 928 (100) 59 853 (109) 62 248 (113) 63 749 (116) 

Table 2: Number and indexes of companies and employees in Kista, 2004–2008. These statistics 

are compiled by the City of Stockholm’s Office of Research and Statistics and are updated 

quarterly. 

Source: Kista Science City 2010, online 

The development of Kista has enjoyed continuous political support. In 2000, a new vision for 
the development of Kista was developed and signed by the municipality, the vice-chancellor of 
the KTH and the deputy director for Ericsson (at the time Telefonaktiebolaget LM Ericsson). 
The name of the area also changed from Kista Science Park to Kista Science City. The vision 
defined the direction for physical planning, including the development of infrastructure, support 
programmes for economic activities in ICT and the development of universities through co-
operation under the umbrella of the IT University brand (Stadsledningskontoret Stockholms 
Stad, unpublished). 

Much of the ‘science’ in Kista Science City is conducted through the universities and their 
research and education programmes. There are now 1 100 researchers in Kista and 4 000 
students (including large numbers of international students). To live up to the term ‘city’ in 
Science City, it is important that the area be populated around the clock. The newly-built 
student residential complexes have contributed to this, and decisions have been made to build 
yet other residential accommodation in the area (Campus Kista 2008, interview). 

Thus, various indicators suggest Kista is a successful growth pole. The marketing director for 
Kista Science City promotes Kista as one of the leading ICT clusters in Europe that is at least 
among the top five globally. Accordingly, there is substantial international interest in Kista as 
an attractive site for the location of ICT firms (KSC 2008, interview). 

A summary of the major rubrics in the newsletter from Kista Science City from November 2009 
demonstrates the types of activities and visions of this organization (Figure 11). These activities 
signal that Kista wants to take a role in the international context for development of ICT. It also 
signals that Kista Science City supports interactions between partners from various fields of 
expertise and with different resources in order to support the development of economic 
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activities in growing fields such as cleantech and medtech. These may be understood as fields 
for composite knowledge (in contrast to cumulative knowledge) according to the EURODITE 
terminology discussed above. The activities are aimed towards international and national firms 
and organizations and towards students with the aim of encouraging them to apply for an 
education programme in ICT. There is strong concern in this area as education programmes in 
ICT have attracted very few students since early 2000. 

 

Kista Science City will be present at the world exhibition in Shanghai in 2010. 

The EUROCITIES 2009 conference took place in Stockholm. This conference explored how 
economic growth could be combined with climate-friendly solutions. Kista City hosted a half-
day visit from the conference. 

Stockholm and Kista Science City participate in the Living Labs Global Showcase Award. 

The Korean company, LG, visited Kista to locate innovation and start-up partners. 

A meeting of 40 members of the European Business Angel Network (EBAN) in Stockholm 
visited Kista. 

Two new members joined the Stockholm Cleantech Business Network. 

Stockholm Cleantech Venture Day attracted many investors and clean technology (cleantech) 
companies. 

Stockholm MedTech Growth will host the 2010 MedTech Investment Day 

High school students are taking classes at the University in Kista alongside university students. 

Stockholm Municipality is monitoring a pilot project for start-up support for high school 
students through meeting with entrepreneurs, students, researchers and local companies. 

Figure 11: Activities of Kista Science City (authors’ translation and summary) 

Source: Kista Science City, Newsletter November 2009. Translated and summarized by authors. 

Territorial knowledge dynamics 

As explained above, the regional case studies in EURODITE and REKENE were organized into 
three steps. The first task was to produce a regional portrait, as outlined in Section 2. The 
second task was to identify territorial knowledge dynamics (TKD). The third task was the 
identification and description of firm-based knowledge dynamics (FKD). These phases of 
research work build on each other. Accordingly, this section outlines TKD against the backdrop 
of the regional portrait presented above. The exploration of TKD is guided by the use of the 
questions presented in Section 1: that is, the What, Who, Where and What policies. 
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The ‘What question’ 

The exploration of TKD in Stockholm starts with the ‘what question’. We asked a number of 
interviewees about which development projects they were involved in and which of these 
projects employed expertise in ICT. At the time this study was introduced in early 2008, Kista 
Science City presented the growth areas for ICT in Kista under three headings: broadband 
systems, mobile services, and multimedia and wireless systems (Kista Science City 2008, 
online). These areas included a wide range of techniques, applications and services that are 
aimed at the various markets of firms, health care and consumers (KSC 2008, interview). 

The termination of the industrial production of semiconductors in Kista, approximately a decade 
ago, is symptomatic of an international trend, whereby there is now very little industrial 
production of semiconductors in Europe as a whole. This is why ICT activity in countries such 
as Sweden is primarily concerned with the design, development, research and sale of products, 
and hardware and software development, i.e., what is frequently categorized as computer or ICT 
services. Present in Kista are activities related to all parts of the value chain in the mobile and 
broadband sector, as well as the computer game industry and firms in ICT security (KMB 2008, 
interview).  

There are 500 ICT firms in Kista with a total of more than 20 000 employees. As such, a 
comprehensive outline of the activities in ICT in Kista would require much more space than 
available in this report. Because the aim here is to identify examples of interesting 
developmental trajectories in ICT, we focus on how the interviewees present current knowledge 
trajectories that produce commodities for the market. 

Ericsson is a major global firm in ICT and a major employer in Kista. In 2008, Ericsson was 
organized into three divisions: networks, multimedia and global services. Networks comprise 
the major part, while multimedia and global services are development fields. Networks relate to 
telecommunications infrastructure and comprise a field in which international agreements on 
standardization are vital. Therefore, it is important for Ericsson to engage in a range of joint 
development programmes. The interviewee for this paper is working in Ericsson Research, 
which has approximately 200 employees in Kista. Ericsson’s research concentrates on the 
architecture of networks and systems development. Major hardware parts are purchased from 
external suppliers. One key technological development in ICT and for Ericsson is mobile 
broadband, wherein communication is routed through the mobile phone network. The capacity 
for such mobile communication is currently limited and there is a need to develop this 
infrastructure. This is now a prime business for Ericsson, involving development, construction, 
building, operating and supporting the network for information technology communications 
(Ericsson 2008, interview). 

Ericsson Research is a partner in ‘Forward’, a project in the seventh framework programme in 
the EU that is looking at the Internet and its future technology. This project, which involves 35 
partners in Europe comprising firms and research institutes, aims to define common standards. 
Such co-operative projects between competing organizations involve a difficult balance between 
contributing knowledge and keeping knowledge within one’s own organization (Ericsson 2008, 
interview). 

Other organizations and firms are involved in development with the aim of finding ways to 
enable switching between different wireless communication modes. The trend is that mobile and 
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fixed communication systems are merging. Cell phones are being developed with greater 
capacity and an increasing number of applications. This enhances the possibilities for being 
mobile, and so increases flexibility, for example, in terms of workplace and working hours 
(KMB 2008, interview). 

The Kista Mobile & Broadband Showcase is a project developed at Kista Science City for 
professional users. Visitors to the Showcase are firms in Kista, their clients and their business 
partners. The Showcase can be used for seminars and workshops and enables the testing of 
applications and services. Users have the opportunity to experience the use and functionality of 
certain ICT techniques in a range of applications. In turn, this improves understanding of how 
different solutions and applications may be employed and developed. The main challenge for 
the industry is not to increase capacity, but to find new combinations and applications. This is 
what the Showcase principally aims to achieve. A new solution might be a fibre optic solution, a 
gateway, a firewall, a service platform or a graphical interface. There are different suppliers for 
the different techniques required to develop these examples of new solutions. The combination 
of an array of applications and techniques is interesting (KMB 2008, interview). 

In the winter of 2007/08, Kista Showcase, together with the University College of Arts, Crafts 
and Design in Stockholm, organized a seminar. The idea behind this event came from one of the 
partners in the Kista Showcase (KMB 2008, interview). The following quote from the interview 
may help illustrate the prevailing attitude towards new ideas and products: ‘We do anyone’s 
good ideas. An increasing number of things happening contributes to good things being 
produced’ (KMB 2008, interview). 

The development of a navigation system for visually-impaired persons is one development 
project that Kista Science City frequently cites as an example. This project aims to develop 
services in mobile phones that can describe the location and environment for visually-impaired 
persons. This is possible through satellite GPS, which stores the entire Stockholm area in a data 
bank. Another example relates to development projects for the monitoring of heart patients 
(KSC 2008, interview). 

SICS is a major research institute in Kista. Most of its staff are ICT experts, but it also has 
researchers in the fields of linguistics, physics, electronics, mechanics and mathematics (SICS 
2008, interview). An example of the fields of interest of this institute is the development of what 
is called an ‘affective diary’. This electronic diary (carried in a sensor belt) registers daily 
events, such as the receipt of a SMS or telephone call, and shows the stress symptoms, such as a 
rapid pulse or sweating, that the various communications elicit. The aim of the affective diary is 
to help individuals avoid stressful situations (SICS 2008, interview). 

SICS is also involved in designs aimed at developing applications and products that interact 
with users. In co-operation with the Swedish Energy Agency, research projects have 
investigated designing products that alert consumers to their energy use. An example is a water 
heater that is more difficult to turn on when the aggregate demand and consumption of 
electricity is high (SICS 2008, interview). The interviewee suggested the ICT industry needs to 
involve expertise and knowledge in behavioural studies. The industry also faces ethical 
questions about individual privacy. For example, one important question relates to the trade-off 
between privacy and security. To investigate such questions requires skills that are outside the 
major expertise field of engineering in ICT (SICS 2008, interview). 



 

 22

These discussions with the interviewees and their examples of interesting and challenging 
development projects led to an investigation of the need to integrate knowledge fields with the 
aim of keeping track of the international development of new commodities. The Showcase, the 
Interactive Institute and research projects such as the affective diary all contribute illustrations 
and examples of how different knowledge fields are integrated into the development of new 
commodities that use ICT knowledge alongside other knowledge.  

In the dual category of composite and cumulative knowledge, Kista appears to have its own 
tradition in building up cumulative knowledge, although obviously this is a very difficult 
generalization to make. Ericsson’s domination in Kista and focus on infrastructure development 
may also support this preliminary conclusion. Nevertheless, the interviews brought interesting 
examples of composite knowledge, several of which are at the intersection of ICT and health.  

Medtech/ICT 

When we began our study of computer services/ICT in Stockholm in early 2008, several 
interviewees commented on and gave us examples of knowledge dynamics in ICT for health 
and social care. The focus was the development of composite, rather than cumulative, 
knowledge. We found various indicators that this is a vibrant development field with potential 
for inventing many new products and services. Many of the given examples on interesting and 
innovative applications and services through ICT techniques are related to health care.  

Thus, through our desk study and interview study in early 2008 we gathered that medtech was 
an interesting development path for the TKD. When we revisited Kista Science City’s website 
in October 2008 to continue our research work, we noticed medtech was one of three headings 
that had been newly added to the list of growth areas as a major area for ICT activities along 
with cleantech and nanotechnology. Medtech is defined on the web site as involving all types of 
products and services related to health, excluding pharmaceuticals (Kista Science City 2008, 
online). This involves expertise in ICT and other areas. In general, the medtech industry more or 
less includes all medical equipment, apart from pharmaceuticals, as there are significant 
differences between the medtech sector and the pharmaceutical industry with regard to 
structure, products and regulations (Wilkinson 2009, online). Medtech is an expanding sector in 
Sweden with approximately 10 000 workers and an annual turnover of 60 billion SEK in 2007 
(Swedish Medtech 2010, online). 

We decided to follow up these indicators and research the intersection between computer 
services/ICT and health as our TKD and more precisely to study how ICT is employed or 
developed in health products and services. Thus, our TKD is about composite knowledge, 
integrating knowledge from ICT and from the health sector. We are interested in activities in 
medtech in which computer and ICT expertise play a prime role and we believe that 
medtech/ICT may prove relevant to our TKD study aims. 

Traditionally health and social care have primarily been considered as a sector generating costs 
for the public sector. More recently, however, the idea has been proposed that health and social 
services may generate income and growth, as exemplified by the following quote. 

Health and social care can have strong implications for regional development and can be a 

motor for the development of new products and services. It is unfortunate that this sector 

today is primarily regarded as a cost. Health and social care is a highly qualified service sector 

with strong possibilities to develop collaborations with other knowledge firms and with 
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research institutions and such collaborations have the potential to generate growth. (Norén 

2008, pp. 374–5, authors’ translation) 

New ideas have been developed about the generating potential of the health sector and about 
how the health sector interacts with a number of industries and activities, including 
IT/telecommunications. ICT is playing an increasingly important part in the medical sector 
(Norén 2008). 

In analysing the scheme for knowledge categories and phases of knowledge in our TKD, 
analytical and synthetic knowledge are both very strong elements (see Figure 1) and are 
important. Our interest involves fields and products such as journals for patients, ICT systems, 
consumables and durable goods, devices and machines. Our research engages large 
transnational firms and small companies (STING/medtech 2008, interview).  

Among the different examples of medtech/ICT in Stockholm one case relates to development 
projects for the monitoring of heart patients (KSC 2008, interview). This is the case which we 
chose to study for our FKD. The focus for our FKD is the Zenicor ECG, a device developed by 
Zenicor Medical Systems, a small entrepreneurial firm. The Zenicor ECG is essentially a user-
friendly handheld echocardiogram (ECG) device that enables distant monitoring and analysis of 
heart arrhythmia. The development of this device has been managed by a small firm, Zenicor 
Medical Systems. This firm and the development project are described in more detail in the next 
section. 

The ‘Who question’ 

Although the supply of various types of resources is a prerequisite for development processes, it 
is not sufficient alone. Innovation processes and knowledge dynamics require that individuals 
and organizations take decisions and act. Activities and the actors contributing to knowledge 
dynamics are of central interest in this paper. The ‘who question’ that leads the discussion in 
this section adopts a wide interpretation, in which ‘who’ refers to organizations and individuals 
involved in policymaking, projects, firms, partnerships and associations. The indicator is that 
the individuals and organizations should be related to knowledge dynamics in computer 
services/ICT expertise. Our interviewees are mainly, but not exclusively, based in Kista. 

The Electrum Foundation, based in Kista, represents a partnership between political bodies, the 
universities and private enterprises that aim to support development of ICT. As discussed, the 
Electrum Foundation is a triple helix organization. The universities are primarily represented by 
KTH. The enterprise partners are dominated by the larger technology-based firms, namely, 
Ericsson, IBM and Microsoft. Real estate companies also have an important role in triple helix 
co-operation. The third party is the public sector. This is primarily the Stockholm Municipality, 
but also includes the bordering municipalities of Järfälla, Sundbyberg and Sollentuna (KSC 
2008, interview). 

Kista Science City is one of two companies owned by the Electrum Foundation. The main task 
of this organization is the marketing and promotion of Kista as an attractive site to locate ICT 
firms. The promotion activities target possible partners and firms, both within Sweden and 
internationally, with the objectives of increasing the number of firms and activities in Kista, 
developing networks between parties in Kista and providing contacts with public policymakers. 
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Kista Mobile & Broadband Showcase, discussed above, is owned and monitored by Kista 
Science City and has 70 partners (KSC 2008, interview). 

The second company the Electrum Foundation owns is Stockholm Innovation and Growth 
(STING), which has an incubator function for Kista as a technopole (KSC 2008, interview). 
STING has four development programmes, a network with 27 business angels, and a venture 
capital fund. For the financial support of its incubator activities, STING collaborates with 
external investors and financial organizations. Various actors apply to STING to be involved in 
an incubator programme. For example, if researchers have a project or research results that they 
would like to commercialize through a company, they can come to STING for consultation. 
Two universities in Stockholm, KTH and Karolinska Institutet (KI), have outsourced to STING 
their support to researchers who want to develop companies. STING also receives applications 
from the Department of Computer and Systems Sciences at Stockholm University, which is 
located in Kista, and from the local research institutes including SICS, as mentioned above. 
Approximately 50 per cent of those with STING contacts come from research environments. 
These researchers have skills and talents in a range of technical fields. The remainder of 
STING’s projects are generated by individuals working in the private sector (STING 2008, 
interview). Those who contact STING usually have employment experience of 10–15 years; 
they may have also established and managed companies. 

A project must meet a number of criteria for STING to adopt it in any of its programmes. The 
main idea behind a firm should be that it offers a solution to a problem that someone is willing 
to pay for. This solution should be based on an innovation that is not easy to copy: for example, 
it could be a patent, but this is not always the case. It should be possible to ‘productify’ the 
solution to the problem, i.e., to design a product that can be produced on some scale (STING 
does not work with service or consulting firms). The problem that the product solves should be 
such that a national and international market is potentially available. The aim is to support the 
establishment of upcoming exporting firms (STING 2008, interview). 

STING works exclusively with projects leading to the formation of firms in Stockholm: the 
owners of this incubator want growth in Stockholm. STING sets up teams for firm-formation 
projects. The project leaders at STING are business coaches who have wide competences and 
extensive business experience, including experience as a CEO. For team formation, a large 
network of possible partners has been developed. This involves nearly 3 000 individuals, 
approximately 300 of whom are entrepreneurs. This database is being developed incrementally 
as the business coaches meet new contacts in their work. The support programmes for firms run 
for two to three years; the target is to create 12 new export-based companies per year (STING 
2008, interview). 

Since its foundation five years ago, STING has supported 45 firms that are now active, all 
located in the Stockholm region. One of these companies is registered on the stock market and a 
few companies have 20–30 employees. Nevertheless, most of the start-up firms supported by 
STING are still small organizations with seven to 10 employees and with fairly low turnover. 
Typically, it takes several years for such advanced technology-based firms to develop products 
that are competitive in the market. It also takes six to 10 years to make a reasonably secure 
judgement about whether a firm has developed into a stable and growing export company 
(STING 2008, interview). 
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Stockholm Municipality is one partner in Electrum and through this a contributor to the Kista 
Science City, its project Kista Mobile & Broadband Showcase, and to STING. Stockholm 
Municipality also has other roles and projects that have implications for the regional 
development of ICT. The Stockholm Business Region in Stockholm Municipality is the lead 
partner in the Stockholm IT Region. Other partners are Ericsson, TeliaSonera, IBM, WM-data, 
Microsoft, IT & Telekomföretagen, and various organizations belonging to the Stockholm 
Municipality and Stockholm County Council (SLL). The Stockholm IT Region was initiated by 
Stockholm Municipality to support the development and proliferation of ICT firms in the 
Stockholm region (SBR 2008, interview).  

Departments and schools in the ICT and belonging to the two universities, KTH and Stockholm 
University, are located in Kista. In the 1990s, an umbrella organization under the IT University 
brand was developed to strengthen co-operation between these universities. However, this 
approach did not prove very successful and has been largely abandoned. Attention is now 
directed towards less substantial co-operation and primarily concerns the geographical co-
location of the universities in Kista; the name has been changed from IT University to Campus 
Kista (Campus Kista 2008, interview). 

The students at Campus Kista come from within and outside Sweden. International students 
dominate at the master’s level with more than 90 per cent of enrolments in the master’s 
programmes at KTH being international students (Campus Kista 2008, interview). 

Many research institutes are based in Kista, including Swedish ICT Research AB (SICT), 
Acreo, Swedish Institute of Computer Science (SICS), Interactive Institute, Mobile Life Center 
and FOI. These are typically partnership organizations including private firms, universities and 
state research institutes. These institutes receive resources from universities, Swedish research 
funds, EU research funds and private firms. Many of the researchers working on their projects 
are affiliated with universities, primarily KTH and Stockholm University. 

SICS, which has been located in Kista for more than 20 years, is an example of one such 
research institute. It was established through initiatives from Ericsson and the Swedish 
Telecommunications Administration. Over the years, there have been some organizational 
changes but the activities have continuously worked with software, systems and applications 
(SICS, interview).  

Ericsson is the major company in Kista and currently employs more than one-third of the 
workers in ICT in this area (Ericsson AB 2008, interview). 

Gender 

As the ICT sector and its various support organizations rely on the continuous development of 
ideas for new products and solutions, it is critically important to recruit competent persons and 
teams. In this context, the question of gender becomes relevant. The engineering and ICT 
professions are dominated by men; indeed, they have the greatest gender imbalance among 
professions that require an extensive university education. 

All the interviewees were asked about the gender structure and the strong under-representation 
of women in ICT. It was estimated that 85 per cent of the innovators in STING projects are 
men; this reflects the structure of researchers at KTH and in similar milieus from which most 
innovators are sourced. The experience at STING also was that women frequently presented 
more design-based ideas and were less innovation intensive. Women also present more service-
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based ideas, which do not match STING’s criteria for its projects (STING 2008, interview). 
Although ICT is generally strongly dominated by men, the gender structure differs across 
specializations. In SICS, while men dominate the area that focuses on technique and 
infrastructure, the area for industrial applications, including telecommunications and systems 
for diagnosing and monitoring, engages a substantial number of women. The third area of 
interactive design and mobile applications engages the largest number of women (SICS 2008, 
interview). At Ericsson Research, the proportion of women is approximately 10 per cent 
(Ericsson AB 2008, interview). 

Although the interviewees were all well aware of the markedly uneven gender structure, this 
question did not lead to more extensive discussions or considerations. The impression was that 
the organizations could not see any ways of influencing this situation. Rather, it was taken as a 
given. The exception was the interviewee at Campus Kista, perhaps because this biased gender 
structure in ICT presents the most concrete problem in this organization. This respondent also 
had a more qualitative appreciation of the underlying causes of this situation. One factor 
considered was the male traditions in technical education programmes. She expressed surprise 
that the question about the uneven recruitment of women to the education programmes did not 
engage the debate that it should. She envisaged a future solution to attracting women to 
technical education programmes by developing integrated programmes and recruiting students 
from backgrounds other than a technical upper secondary school (gymnasium) (Campus Kista 
2008, interview). 

This discussion about the gender structure and the associated ideas may be related to the wider 
question about the discourse on the role of engineers that has taken place since the beginning of 
industrialization in Sweden. Since the early 20th century, Sweden has fostered an ideal of 
developing through individual genius, education programmes in technology and industrial 
entrepreneurs. The concept of the ‘genius industries’ has been the symbol of Sweden’s 
development from a poor agrarian economy to a modern industrial welfare society 
(Wennerholm 2007, pp. 66–7). This remains a dominant discourse in which the ‘heroes’ are 
men. 

However, from a political ideal of ‘gender mainstreaming’, this strongly uneven gender 
structure is problematic. Hence, policy initiatives and regulations have been formulated to 
adjust the gender structure in the labour market. EU projects have an obligation to write reports 
on gender structures and initiatives to redress any imbalance (Ericsson 2008, interview). 
Because the Swedish government views the uneven gender structure in ICT as problematic, it 
commissioned KTH to design an action programme with recommendations to contribute to the 
development of a more even gender structure in the ICT sector (KTH 2006). 

There are examples of the gender issue being a concern to companies. For example, Capgemini 
has initiated a network for women in the ICT sector. The aim of this network is to establish new 
contacts and supportive relations among women in ICT (Pettersson 2008). Similar projects are, 
no doubt, found elsewhere and in other companies. 

According to the state employment agency, ICT competence is in the greatest demand in the 
labour market (Andersson 2008). Given this, the low number of students choosing education 
programmes in ICT is problematic, and an expansion of the recruitment market to attract more 
women would obviously be a valuable contribution. 
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Medtech/ICT 

A closer look at the TKD of medtech/ICT reveals a number of key actors, listed and organized 
according to category/type in Figure 12. Medtech/ICT involves researchers in research institutes 
in medicine and in technology that may develop their projects through public funding for 
research. The two most prominent and internationally established research institutes in these 
fields in Stockholm and Sweden are the Karolinska Institutet (KI) and the Royal Technical 
University (KTH). The examination phase in the knowledge dynamics of medtech/ICT requires 
good contacts and access to clinical environments, which is available at Karolinska University 
Hospital (KI’s clinical counterpart). 

KI has established Karolinska Institutet Holding AB (KIAB). This organization leads and 
manages major parts of KI’s innovation system with the aim of developing and commercializing 
interesting findings in the life sciences and in medical technology. The various divisions in 
KIAB support ideas to be developed into companies (with the support of Karolinska Institutet 
Innovation), offer premises and networks in the form of a science park (supplied by Karolinska 
Institutet Science Park), and offer investment/venture capital (through Karolinska Development) 
(Karolinska Institutet Holding 2008, online; KISP 2008, interview). 

The majority of the firms in the Karolinska Institutet Science Park and in firms where 
Karolinska Development is involved are in pharmaceuticals. However, some firms in this 
network are in medtech and are examples of the composite knowledge and competence of 
medicine and ICT. Two examples are given here. First, Cogmed Systems AB provides 
scientifically developed and clinically verified software that aims to support memory training 
for people with attention deficit disorders (Cogmed Systems AB 2010, online). Second, 
Pronexus Analytical AB, founded in 2003 by scientists at the Karolinska Institutet, is a spin-off 
from a firm with connections to Karolinska Science Park in Stockholm. It offers services to 
pharmaceutical companies and research organizations in in vivo monitoring and allied bio-
analytical techniques (Pronexus Analytical AB 2009, online). 

The strong growth in interest in medtech, as an important growth factor and market, generated 
in summer 2007 an additional network in the Stockholm region: the Centre for Technology in 
Medicine and Health (CTMH). This is a collaborative project between KI, KTH and Stockholm 
County Council (SLL). CTMH’s main goal is the creation of a dynamic medical technology 
network in Stockholm as a way to develop Stockholm as a world-class medical technology 
cluster. The network includes researchers and students from KI and KTH, physicians from the 
region’s health-care sector and industry representatives (CTMH 2008, online). 

Products for health care, including care for elderly and disabled persons, come under the 
responsibility of Stockholm County Council and Stockholm Municipality, which are engaged in 
this issue through a number of organizations; CTMH and the Stockholm IT Region are just two 
examples. 

The public sector, in the form of hospitals and governmental institutions, is thus a consumer of 
medtech products and services and a financier/supporting organization for various development 
projects. There are also other supporting networks and incubators to establish firms in 
medtech/ICT, including organizations such as KIAB and STING. Because Stockholm is the 
national capital, many national and international actors and organizations are present in this 
local milieu. 
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Swedish Medtech is a business association for medical technology in Sweden whose aim is to 
support firms in this sector. This involves conventional work for business organizations, such as 
gaining political support and increased resources for research, innovation and investments, as 
well as working on such issues internationally. That medtech firms work in association with the 
health sector means that these firms are exposed to particular challenges connected to the 
regulatory framework of the security systems for patients in health care. Consequently, medtech 
firms must acquire knowledge of these regulations, both nationally while working in a Swedish 
context and internationally, if firms are expanding to international markets and in international 
co-operation (Swedish Medtech 2009, online; STING/medtech 2008, interview).  

 

 Name of organizations Categories/types 

1 * Kista Science City 

* Center for Technology in Medicine 

and Health (CTMH) 

* Stockholm IT Region 

Triple helix organizations 

2 * Stockholm innovation and growth 

(STING) 

* Karolinska Institutet Holding AB 

(KIAB) 

Incubators and innovation systems 

and systems promoting 

internationalization of firms 

3 * Stockholm County Council (SLL) 

* Stockholm Business Region (SBR) 

County and municipal organizations 

4 * The Royal Institute of Technology 

(KTH) 

* Karolinska Institute (KI) 

* Stockholm University (SU) 

* Swedish Institute of Computer 

Science (SICS) and several more 

research institutes 

Universities and research institutes 

5 * Innovationsbron 

* Vinnova 

* ALMI 

National funding for innovation, 

research and financial means 

6 * Swedish Medtech 

* IT & Telekomföretagen 

* Företagsförening i Kista 

National and local business 

associations 

7 * Many Firms 

Figure 12: Central actors in Stockholm identified in the territorial knowledge dynamics of 

medtech/ICT 

The ‘Where question’: The situation in 

networks 

The ‘where question’ leads us to the spatiality of organizations and their relationships and 
communications. This also directs attention towards fundamental concepts for the projects: 
namely, multilocal networks and anchoring. As discussed in the introduction, the theoretical 
perspective for EURODITE was developed as a critique of what has been argued to be the 
overstatement of proximity in economic networks and innovation processes. 
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Most of the contacts of the marketing director for Kista Science City are outside Sweden in 
Europe. This organization also hosts approximately 200 visiting groups each year. To promote 
internationalization, the Swedish Trade Council has formed an important co-operative 
partnership with Kista Science City (KBM 2008, interview). 

Helsinki is both the main competitor and the main co-operative partner of Kista Science City, 
principally because of Nokia’s presence in Helsinki. Culminatum, located in Helsinki, is a sister 
organization to the Electrum Foundation and an important contact partner (KSC 2008, 
interview). Both Stockholm and Helsinki have representation in St. Petersburg, which is a major 
city in northern Europe with some six million inhabitants. Kista Science City’s main competitor 
and co-operation partner outside Norden is Sofia Antopolis in France (KSC 2008, interview). 
Promotional work through Kista Science City has focused on Europe, partly because resources 
for more geographically widespread marketing have been scarce. However, Kista Science City’s 
contacts are not exclusively in Europe, and interviewees mentioned contacts in the US and India 
(KSC 2008, interview). 

Since its establishment in Kista in early 2000, STING has expanded, with offices at additional 
sites in Stockholm and near the universities with which it co-operates. Most applications to 
STING come from individuals who reside in the Stockholm area (STING 2008, interview). 

The political support for the development of Kista and its concentration of ICT firms and 
activities has come from a range of levels in the political system (local, national and the EU) 
and from a range of organizations. Local support is through the Stockholm Municipality and 
from the bordering municipalities. National support is through a multiplicity of sources, some 
more direct than others. These include co-operation with the government, activities in the 
Swedish Export Council and in the Invest in Sweden Agency, financial support from Vinnova 
and other national research funding to research projects and research institutes, and resources to 
the universities (KSC 2008, interview). As Kista is dominant in Sweden, it is also the national 
example, and has as one of its aims that all foreign state visits to Sweden include a visit to Kista 
(KSC 2008, interview). The EU organization for research funding has stimulated increasing co-
operation among researchers in Europe. 

Our interview data from this study give us more information on networks for public sector 
organizations and research institutes than on networks for companies. Although our interviews 
yielded little data on the spatiality of ICT companies’ networks, it is safe to state that these 
companies are often international, through ownership, organization, supply or market. Kista 
Science City co-operates with the Invest in Sweden Agency and with the Stockholm Business 
Region (i.e., Stockholm Municipality) to attract companies to locate in Kista (KSC 2008, 
interview). 

Large Swedish transnational companies have a tradition of working internationally and have 
become adept at this. For a variety of reasons, this is more difficult for smaller start-up firms. 
Smaller and younger firms lack the image and background of continuity and safety in their 
deliveries, qualities that are required in the international market. STING was involved in 
discussions with Ericsson to support small and new companies in their internationalization 
(STING 2008, interview). 

Looking back at Figure 8 with its breakdown of knowledge categories and phases of knowledge, 
we note that exploration in medtech/ICT is often developed in research milieus and thereby may 
involve analytical and synthetic knowledge. These milieus may be at research institutes or 
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universities and through these institutions’ international networks. Any examination of products 
in medtech/ICT must also include milieus for use such as hospitals, social care institutions, etc.  

Medical experts at the region’s research hospitals are frequently involved both in medical 
treatment and in research. International networks and relationships are a major characteristic of 
research; this characteristic permeates universities and research activities. It follows that 
medtech/ICT products and firms that develop from researchers and research milieus already 
have international networks. 

The Karolinska Institutet’s innovation system has an international network with other Nordic 
countries, which means both that projects may come from other Nordic countries and that the 
institute’s projects may be located outside Stockholm (KISP 2008, interview). 

Thus, a conclusion may be that there are strong institutions and substantial milieus in Stockholm 
able to anchor interaction with local and distant partners for developing new solutions and 
products in medtech/ICT. The region houses institutions that may take leading roles in such 
processes of knowledge development. The vulnerability is at the point of expanding the market 
and sale for firms outside Stockholm and Sweden. This requires a number of skills including 
knowledge about regulations in relation to the health sector in other countries (STING/medtech 
2009, interview). 

The geography of the establishment and development of firms in medtech/ICT is difficult to 
map both because of rapid changes and because this is not a sector recognized in statistical 
databases or in more extensive firm directories. Swedish Medtech (a business association for 
medical technology in Sweden, as mentioned above) includes 150 member companies in its 
directory. Swedish Medtech appreciates that its member companies correspond to nearly 90 per 
cent of the total turnover of the medical technology market in Sweden (Swedish Medtech 2008, 
online). Swedish Medtech’s office is in Stockholm. In the member directory, 26 firms are 
categorized as IT firms in health and social care. The principal addresses for 15 of these firms 
are in Stockholm, and an additional three are in the wider Stockholm region; this means that the 
Stockholm firms account for about 70 per cent of all medtech firms. Three of the 15 firms in 
Stockholm have their postal addresses in Kista. 

Many Swedish firms in medtech/ICT have taken English names and some present themselves 
on the web only in English; they also present their international networks. Ortivus, a member 
firm in Swedish Medtech, provides an example of this view of the environment as international. 
The following quotation from this company’s web site exemplifies how firms in this sector 
choose to stress their international character and network. 

Ortivus offers unique solutions by combining expertise in wireless, IT and medical technology 

with clinical knowledge. Ortivus solutions secure that the patient get accurate medical 

treatment and expertise instantly throughout the care process. … Ortivus is a listed company 

on NASDAQ OMX and was founded in 1985. It is based in Danderyd, Sweden. Ortivus has 

100 employees in Sweden, US, Canada and Great Britain. (Ortivus 2009, online, italics 

added) 

Figure 13 illustrates the spatial focal point and scopes of a selection of the organizations in 
Figure 12. This figure is a stylized illustration which aims to demonstrate that some 
organizations have the local or regional context as their focus, whereas others are primarily 
national institutions. A third version of geographical reach in the stylized figure captures 
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organizations that have a regional base in Stockholm and relationships with international 
partners, while other Swedish contacts are less significant. The fourth type, represented by SICS 
and companies in the sector, has a more continuous network with regional, national and 
international interactions. 

Local/regional National International

Local/regional Stockholm IT-region
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Council
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Figure 13: Spatial focus and reach of actors/organization in the TKD of medtech/ICT in Stockholm 

The effects of belonging to international networks may vary depending on the organization’s 
position in such relationships. An international network may lead to vulnerability or may be a 
source that strengthens the local base and anchoring of processes that generate knowledge 
development. It is important to have resources that enable actors to be proactive and to take 
initiatives in network relationships on a range of geographical scales. For the development and 
consolidation of medtech/ICT activities, important resources include high competency, strong 
research milieus and financial capital. In this context, the co-operation efforts between various 
partners in Stockholm as the innovations systems and incubators in Kista and at KI and between 
KI, KTH and Stockholm County Council (SLL) in CTMH (The Centre for Technology in 
Medicine and Health discussed above) are interesting initiatives. 

The ‘What policy’ question 

As REKENE stresses the productions of results and recommendations relevant to policymaking, 
the empirical study in Stockholm has continuously followed relevant issues to assist policy 
understanding. The ‘what policy’ question involves actors at various levels in the political 
structure. This section starts from the international level and then discusses policy initiatives on 
the national, regional and local levels. 

At the international scale, we consider the EU. Several interviewees stressed the importance of 
the EU’s financial support for research and development projects and its influence on the 
geography of co-operative networks and contacts. Interviewees recognized the EU’s strategy to 
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‘take up the competition with the US’ in future ICT development and, sometimes, expressed 
their scepticism about this strategy. The organizations did not recognize such geographical 
delimitations in their spheres for co-operation and contacts. 

At the national scale for Sweden, interviewees mentioned a number of actors, among them 
Vinnova, other national research funds, Swedish Export Council and Invest in Sweden Agency, 
as discussed above. These organizations fund research and development and support the 
internationalization of firms and their markets. In 2009, Vinnova (Swedish Governmental 
Agency for Innovation Systems) was tasked by the government to support co-operation milieus 
for the commercialization of innovations in health and social care (Vinnova 2009, online). This 
has generated a programme that rewards actors with financial grants for such projects. 

At the regional scale, all three main political organizations for Stockholm County—the 
Stockholm Administrative Board, the Stockholm County Council and the Stockholm County 
Association of Local Authorities—support ICT in Stockholm through various projects and 
initiatives. The IT Forum is a committee that coordinates questions about the development of 
ICT across the municipalities in Stockholm County. 

At the local scale, the Stockholm Municipality has also undertaken a range of initiatives. Every 
three years, its political assembly approves a three-year grant, currently 10 million SEK per 
year, for the Electrum Foundation. This political support has been stable throughout the history 
of the Electrum Foundation, and the Municipality views Kista as one of its ‘crown jewels’ (KSC 
2008, interview). 

Stockholm Municipality recently launched a policy to use 650 SEK million in a programme to 
make Stockholm a leading ICT city. This programme aims to increase the efficiency and 
functionality of public sector services, and those services organized on a municipal level, by 
developing support and services for disabled and elderly people (SBR 2008, interview; 
Stockholms Stad 2008, interview). 

The Stockholm IT Region has working groups for infrastructure, the development of 
competence and human capital, and marketing and promotion. A number of ideas promoted 
with relevance for health and social care are to be identified (SBR 2008, interview). One of the 
goals of the Stockholm IT Region is to identify infrastructure questions that focus on health and 
social services (Stockholm IT Region 2008, unpublished, pp. 4–5). 

Karolinska Institutet’s (KIs) incubator is located in Huddinge in the south of Stockholm region; 
the Huddinge municipality is very supportive of the development of KI and its related activities 
in KIAB. This situation should be understood in the context that the southern parts of 
Stockholm have long lagged behind the northern parts in economic development. 

The interviewee at KI presented a scheme setting out the various phases for a dynamic 
knowledge process leading to new products and firms. The stages were milieu, inspiration, 
verification, evaluation, commercialization and expansion. Different supportive policy networks 
and organizations have different targets within this cycle. Network organizations such as CTMH 
and Stockholm IT Region mostly aim to support the milieu and give inspiration. Incubators may 
concentrate on different phases: KIAB primarily supports verification and evaluation, whereas 
STING supports commercialization and expansion (KISP 2008, interview). Karolinska Institutet 
Science Park may support firms in all of these phases. 
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KIAB and STING are examples of regional organizations supported by policy and that aim to 
support spin-off companies from universities and other knowledge-intensive organizations. It is 
interesting to contrast the ideas for these two incubators. The KI incubator focuses on the early 
stages in the knowledge process, as discussed above. The early-stage knowledge dynamics of 
research-intensive firms developing a product or solution for patent and/or licensing (IPR; 
intellectual property rights) may involve small working teams in short-lived firms. Once at the 
stage of commercialization and expansion, these may be incorporated into larger firms with the 
capacity to operate in an international market. Researchers may become serial entrepreneurs by 
repeatedly developing new ideas into patents and/or licensing and then selling their shares/firms 
to larger companies with resources to market the products. The regional context of the presence 
of major international universities with research in relevant areas is the major prerequisite for 
such repetitive cycles of innovation, firm set-ups and incorporations in large firms (KISP 2008, 
interview).  

The perspective of STING is both similar and contrasting to that of KIAB. The similarity is that 
STING also is interested in ideas that can lead to a patent and/or licensing. By contrast, 
however, STING wants projects with ‘technological height’ and wants to support companies to 
consolidate, grow and develop into exporting companies (STING 2008, interview).  

From a wider national perspective, Stockholm has long been the major growth pole in Sweden, 
even though it is a region that lacks a tradition of managing regional policy development 
projects. We argue that the development of medtech/ICT in Stockholm depends at least as much 
on national policies as on regional policies. Stockholm’s role as a capital region involves close 
access to national resources and national networks. In the case of medtech/ICT, universities and 
national research funds contribute main resources.  

Thus, ‘regional’ policy in Stockholm supporting knowledge dynamics in medtech/ICT involves 
local, regional, national and international (EU) organizations and programmes. Political support 
for technology development is traditionally strong and, in principle, uncontroversial. More 
recently, increasing numbers of initiatives to support the commercialization of knowledge 
dynamics in health and social care have emerged on all political levels. 

Firm-based Knowledge 

Dynamics (FKD) 

The third step in the case study of Stockholm, developed against the backdrop of TKD as 
explored above, is the analysis of FKD. The FKD in the Stockholm case analyses the 
knowledge dynamics behind the innovation, development and dissemination of Zenicor ECG, 
which is a medtech device for monitoring and analysing heart arrhythmia from a distance. 
Zenicor Medical Systems AB is the host firm for the product, which was developed through a 
network of actors. The main contributors to the knowledge dynamics are medical experts from 
Karolinska University Hospital Huddinge, Södersjukhuset and Karolinska Institutet. Zenicor 
also received technical support from an external software developer and a hardware 
manufacturer. Various governmental institutions and policies also were crucial in establishing 
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the company and its financial support. All key actors are located in the Stockholm region, 
except the hardware manufacturer, which is an international medtech corporation with regional 
head offices in Canada and Italy. 

Three business partners founded the small entrepreneurial host firm, Zenicor Medical Systems 
AB, in 2003. Its activities are in research and development in natural sciences and engineering, 
and fall into the KIBS sector, as defined in the REKENE research project. 

The product this firm has developed, Zenicor ECG, is essentially a user-friendly handheld 
electrocardiogram (ECG) device that enables distant monitoring and analysis of heart 
arrhythmia. It is a medtech system containing both a physical product and an integrated IT 
system and services. The firm’s motto, Closeness at a Distance (Närhet på distans), captures the 
core of the product system and its benefits and potential. The product has been a success and in 
six years the firm has become ‘...one of Sweden’s leading medical technology companies within 
distance diagnostic within cardiology’ (Zenicor Medical System 2009, online). It has also been 
the subject of international attention, as the following quote from the UK’s BBC shows: 

Last, but not least, Mats Palerius, from Zenicor Medical Systems, showed us a simple device 

that detects one, often undetectable, cause of stroke – an irregular heartbeat. No ECG needed. 

All you need to do is press your thumbs on a keypad for 10 seconds so it can read your heart’s 

electrical signals. I did. Fortunately, it was tick-tock perfect. (Nelson 2008, online) 

This product is clearly an example of complex and integrated knowledge dynamics in 
medtech/KIBS and of how ICT can be used within the clinical medical care sector. It also 
illustrates how ICT can facilitate change and develop the organization of clinical care and the 
importance of composite knowledge. In the development of the product, medical and technical 
expertise were both crucial elements, as were financial and entrepreneurial skills, that is, 
knowledge from a range of knowledge domains. The case furthermore illustrates how a product 
creates spin-offs and how new areas of application are created through the development, use and 
dissemination of a product. 

Zenicor ECG is the key product for Zenicor Medical Systems AB and was critical for the 
development and establishment of the firm. Zenicor Medical Systems has two other products in 
its range: Zenicor AED-Zoll and Zenicor Personal SMS (Zenicor Medical Systems 2009, 
online). Zenicor AED-Zoll is a defibrillation package for treating critical cardiac emergencies in 
public places. Zenicor Personal SMS is an SMS service for business organizations and staff 
administrations. 

Zenicor ECG knowledge biography 

The knowledge biography of Zenicor ECG is closely related to the establishment and 
development of the host firm, Zenicor Medical Systems. Its biography does, however, expand 
outside the firm, particularly into the medical sector and clinical research. The product has, for 
example, generated a range of medical research projects and new areas of application have been 
identified and explored through the usage and testing of the product. Five distinct phases in the 
knowledge biography have been identified. Several of these phases coincide in time and the 
actors involved overlap but they are all distinctive with regard to knowledge dynamics, types of 
knowledge, networks and collaborations. 
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Phase 1. From idea to prototype 

The three founding partners met in 1999 when an insurance company, Skandia, and a 
telecommunications company, Ericsson, began a joint venture in collaboration with Karolinska 
University Hospital (ZMS 2008, interview; Karolinska 2008, interview). The premise behind 
the collaboration was to apply and use Ericsson’s ICT competence within the health care and 
medical sector. Skandia had an interest in creating new insurance solutions. The focus was on 
elderly care and technology. This was at the height of the dot.com era, when there were many 
ideas and visions but results were not concrete. Most problematic was the financing and funding 
for the various projects that emerged (Karolinska 2008, interview). 

At the end of 2002, the three partners decided to start their own firm as they thought they might 
develop similar solutions and applications more efficiently on their own while focusing on 
medical technology. At that time, they were employed in the Ericsson/Skandia company. The 
partners had different work life experiences; one came from Ericsson and had a background in 
civil engineering, and the other two came from Skandia, with backgrounds in business economy 
and IT technology, respectively. Their objective in establishing the firm was clear from the 
beginning; they wanted to focus on distant monitoring and diagnostics. The partners had an idea 
at a ‘PowerPoint level’ about how technology could be used in the medical sector and what they 
wanted to do, but they did not have a readymade product. All partners had previous experience 
of working in projects but none of the partners had any medical expertise or education and they 
recognized early, as indicated above, the need for medical competence (ZMS 2008, interview). 

While employed in the joint Ericsson/Skandia company, the partners had established contact 
with a medical doctor and chief physician at the Karolinska University Hospital Huddinge. The 
doctor was enthusiastic about their ideas and immediately saw a market for the proposed 
product (Karolinska 2008, interview). Early in 2003, they established contact with a professor 
and chief physician in cardiology at Södersjukhuset (Södersjukhuset 2008, interview). The 
partners immediately felt a connection with the doctors and received approval and 
encouragement of their project (ZMS 2008, interview). Both doctors are involved in research 
and affiliated with KI but are also engaged in practical clinical care at the two hospitals. The 
professor from Södersjukhuset contributed to the collaborative effort mainly as a researcher; the 
doctor from Karolinska University Hospital Huddinge had more of a supporting and advisory 
role. 

The initial meetings with the medical experts were held in early spring 2003. The doctors had 
many ideas and recognized the need for the solutions that Zenicor offered. Nurses became 
involved in the discussions early on, together with the doctors. This involvement was perceived 
as vital because the nurses operate the products in practice. Their contributions to the discussion 
surrounding the user interface and flow of patients proved very useful throughout the 
development of the product. The first half of 2003 was an intensive period of discussions where 
the firm tried to meet the requirements of the medical experts and develop a prototype of the 
product (ZMS 2008, interview). 

Towards the end of summer 2003, Zenicor had developed a functional product, the Zenicor 
ECG. The product was displayed and launched at Riksstämman, the exhibition and annual 
meeting of the Swedish Society of Medicine, at the Stockholm Fair in November 2003. 
Södersjukhuset and KI had already begun clinical trials of the medical system and gave a 
presentation at the congress about the usage of the product. At the same time, Zenicor ECG won 
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a contest held by the magazine DagensMedicin for the best IT solution in the health care sector. 
The product thus received good attention and verification from the medical sector during its first 
very intensive year. Zenicor has since regularly attended Rikstämman and has displayed the 
product and presented new research in collaboration with medical expertise (see Phase 3). 

Phase 2. Business establishment 

At the same time they were developing the prototype the Zenicor partners were developing a 
business plan and securing financing. This did not involve any direct contact with medical 
experts, but the partners used their knowledge and experience from the medical sector in 
developing their business strategy. The firm’s partners recognized early on the need to 
strategically focus the business and position the product in a niche because of the scope and 
scale of the medical sector. This was especially important because their company was a small 
newly-founded entrepreneurial firm seeking to establish itself in a rather conservative market 
(i.e., the medical sector, which is dominated by public institutions). In a market with lengthy 
procurement procedures, rigorous verification processes and extensive research requirements, 
success required a clear focus, good personal contacts and knowledge about the sector. The 
focus was narrowed to heart cardiology and, even more specifically, heart arrhythmia (i.e., 
irregularities of the heart rhythm) (ZMS 2008, interview). 

In 2003, during the business establishment phase, the partners discussed different locations for 
their business. They explored options to locate within a business cluster provided by the 
Stockholm School of Economics and KTH and in Kista, but rejected these alternatives because 
of either unsuitable financial arrangements or the local milieu. Zenicor instead accepted an offer 
from a business hotel in Mörby, a suburb north of Stockholm City, which offered a trial rent-
free period of six months. After the trial period, the partners decided the rent was too high and 
the location unsuitable, and relocated the firm to Stockholm City, close to the central business 
district. Their main software consultancy partner (see Phase 3) invited Zenicor to lease part of 
its office space. This arrangement gave Zenicor proximity to and potential daily contact with the 
IT consultancy that had developed their software, even when they are between formal contracts. 
This arrangement lasted for three and a half years until the software company expanded and 
needed all of their office space (ZMS 2008, interview). 

None of the partners in the firm had any previous entrepreneurial experience of running a 
business. Through ALMI Företagspartner Stockholm AB, the firm received financial support in 
the form of loans and business advice. ALMI is a state-owned company whose objective is to 
promote economic growth, entrepreneurialism and innovation through financial support and 
business advice. ALMI offered a programme called Stockholm Innovation that featured an 
innovation loan constructed so that firms or individuals with an innovative idea could get a loan 
which they did not have to repay if the project failed (see ALMI 2009, online). Zenicor received 
total loans of around 600 000 SEK from ALMI (400 000 SEK as an innovation loan and 200 
000 SEK as a business loan) (ZMS 2008, interview; see also Affärsdata 2009, online). Since 
then, there have been repeated contacts between ALMI and Zenicor. 

Phase 3. Product development 

Zenicor ECG is a holistic solution or product system, aimed at solving actual and concrete 
problems, which was developed mainly within the firm. The partners made a strategic and 
conscious decision to establish a product-based company rather than work as consultants, but 
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financing and developing the hardware within the firm was seen as strategically and practically 
impossible. Their goal was to find a rather simple product, to which functions could be added 
and which had a unique product system. By achieving this, the firm could also avoid becoming 
a mere distributor of an existing or similar product. 

Although the firm developed the solution, the software was developed in co-operation with a 
software company on a consultancy basis and the hardware was licensed from an external 
manufacturing company. The host firm specified the requirements of the product in 
collaboration with the medical experts who offered a range of ideas regarding design and the 
product’s fit within the medical organization, as mentioned above (ZMS 2008, interview). 

The firm identified three potential hardware-manufacturing candidates through the Internet and 
contacted them by mail. Only one of the companies responded and a meeting was set up. The 
company, ET Medical Devices SpA, is an international medtech corporation with offices in 
Canada and Italy and hardware manufacturing located in Canada. The hardware was adapted 
and developed specifically for and by Zenicor. Significant amounts of the initial financial 
investment were used to fly the three partners and the cardiologist from the Karolinska 
University Hospital Huddinge to Canada on a week-long trip to meet the manufacturer in person 
(ZMS 2008, interview). The two companies reached an agreement and signed contracts, 
confirming Zenicor would have sole licence to use the hardware in northern Europe. Although 
ET Medical Devices SpA was similar to Zenicor in many ways, it was not a competitor as it was 
about five years ahead and its focus was on the consumer market (ZMS 2008, interview). In 
concrete terms, a buyer–supplier relationship was established. The personal contact through 
face-to-face communication and interaction was seen as necessary to initiate and establish the 
buyer–supplier arrangement. 

As Zenicor was a small firm, it also required support to develop and maintain the software 
system. Zenicor regularly subcontracted IT consultancy firm Bluefish, which became Cygni in 
2006, to develop substantial parts of the software for the ECG system. Zenicor stood for all the 
application knowledge and detailed demand specification. The consultants, whom the partners 
knew from previous work, worked on a project basis, which meant they spent a few months 
developing a system or application that they then delivered. As Zenicor used the same software 
consultancy throughout the development process, the consultants developed specific 
competence in the product. The collaboration was mainly in the form of a client–supplier 
relationship, but with informal contact between projects. 

During the development of Zenicor ECG, there were also two other technical collaborations. 
The first of these involved long-term management support with external partner in Sundbyberg, 
a small municipality adjacent to Stockholm. They operated and managed the servers for the 
ECG system and had the capacity to handle 24-hour back-up systems and safe storage of 
machinery and data. The second collaboration was with two master’s students from the 
Department of Biomedical Engineering at Linköping University developed a module for the 
software system (Anderson & Wintersteller 2005, unpublished). Developing an algorithm for 
the ECG signal required specific technical competence. 

A different type of collaboration was a short-term research and development project. This 
project took place mostly within the field of clinical medical research and explored the 
application and usage of the product, but did not involve research in the field of medical 
technology. The Zenicor partners expressed a belief that there probably could have been more 
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collaboration with scientific research within the field of medical technology (ZMS 2008, 
interview). 

Phase 4. Marketing and testing 

Developing and selling medical technology for the professional market requires clinical trials 
and medical verification of the functions of the product and its system. The Zenicor partners 
learned about this requirement through their intensive contact with medical experts, especially 
through researchers at Södersjukhuset. Demand for medical technology also increases if a 
research report that verifies its benefits, usage and application is published. The medical experts 
therefore have a double function in the process. On the one hand, they test and verify the 
product but, on the other hand, they also market and promote the product. One of the doctors, 
also a member of the firm’s board, recognized this complex and potentially conflicting 
relationship (Karolinska 2008, interview; Affärdata 2009, online). 

Zenicor initiated the first studies of Zenicor ECG. To invest a large amount of capital in clinical 
trials to get clinical verification of the product was a significant initial strategic decision that 
proved to be absolutely necessary. It also involved an issue of trust in relation to the medical 
partners and for the future marketing of the product. The collaboration with researchers and 
medical experts was very important and was a significant part in the ongoing product 
development (ZMS 2008, interview). The research projects also identified new and alternative 
applications for the product that generated further research projects and product development 
(Södersjukhuset 2008, interview). 

Otherwise, the research projects were funded through traditional channels. Zenicor, however, 
through the founders’ competences and backgrounds, transferred information and knowledge 
about alternative funding resources to the medical experts. For example, the professor at 
Södersjukhuset, affiliated with Karolinska Institutet, applied, in collaboration with Zenicor, for 
a project within the research programme, ICT for health care at home (IT för sjukvård i 
hemmet) funded by Vinnova, after being made aware of that funding opportunity through 
Zenicor. The project, which began in 2005, was presented at the Euroscience Festival in 2008 
(see Vinnova 2007, online; Nelson 2008, online; Zenicor Medical System 2009, online). 

In 2008, Vinnova gave funding to another research project into IT support for stroke prevention. 
This was a collaborative project between Zenicor, KI and pensioner organizations PRO and SPF 
(Vinnova 2008, online). These projects strengthened the collaboration between Zenicor and the 
medical researchers, based on mutual benefits. One strength or distinguishing feature of the 
grant application was the connection between the company and clinical research, as much of 
Vinnova’s funding was directed towards medical technology and not towards clinical 
applications (ZMS 2008, interview). 

The clinical research projects involve both doctors and nurses who thus take part in the creation 
of knowledge dynamics and provide the company with important information for product 
development. The nurses’ practical knowledge about how products are used proved as important 
as the medical and theoretical competence of the research doctors. Although feedback from 
patients is crucial, it raises ethical issues. All issues regarding the patients must go through the 
hospitals and the company has no direct contact with them, even if technical matters are 
concerned. On a few occasions, product malfunctioning made direct contact necessary, which 
researchers and medical staff had to approve. User evaluations of the product were an essential 
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and integral element in the research projects. Although Zenicor collaborated with the 
researchers in formulating the questions regarding usage, only the researchers administered the 
questionnaires; Zenicor had access to the final evaluations (ZMS 2008, interview). 

Initially, the firm strategically focused on the Swedish market to establish itself and build 
stability before expanding to foreign markets. Research institutions proved to be crucial in the 
product development, and the geographical proximity to the hospitals in Stockholm and 
Huddinge probably contributed to the success of the process. However, even more important 
than the proximity was probably the association with a globally established and renowned 
research institute (ZMS 2008, interview; Södersjukhuset 2008, interview). It is difficult to 
appreciate how a different location might have affected the project. The clinical competence 
especially was crucial, as the researchers worked patiently to realize the application of the 
product (ZMS 2008, interview). 

Phase 5. Product and knowledge diffusion 

By spring 2008, Zenicor ECG was in clinical use at more than 40 hospitals in Sweden. During 
autumn 2008, the firm expanded into Norway and in winter 2009 into Finland (Zenicor Medical 
System 2009, online). By spring 2009, Zenicor ECG was in use at 50 hospitals in Sweden, four 
in Norway and two in Finland (ZMS 2009, interview). The product was being developed 
continuously with new packets of functions added successively; adding these functions was 
relatively easy because the system is Internet-based. Approximately one new packet of 
functions has been added each year. The new functions are developed in response to demands 
from the clients, that is, medical staff and patients, and from research projects. The partners 
have also had ideas about ways to improve and further develop the product; these ideas have 
always been discussed and tested by medical experts (ZMS 2008, interview). 

What has changed since 2003 is where and how the device is used. New application areas have 
been developed from ideas from the medical experts that were not foreseen by the firm’s 
founders at the beginning of the project. Often, a new research project set up to test an 
application of the device in a new area led to further studies that in turn generated new ideas 
related to the function or application of the product. New application areas have also meant new 
markets, for example, in preventive health care (ZMS 2008, interview, Södersjukhuset 2008, 
online). 

The diffusion of the product has been highly dependent on the close collaboration with partners 
(i.e., the medical experts) at the hospitals, which offer good opportunities for clinical testing of 
the product. Results from clinical trials of the product have frequently been presented at medical 
conferences and congresses. By 2008, the results of three different studies had been presented. 
For marketing purposes, Zenicor has had a display stall and showcase at the Rikstämma each 
year since its establishment (ZMS 2008, interview). 

The main research collaboration partners have been Södersjukhuset and Karolinska Institutet. 
Since 2003, the research has spread to other university hospitals such as Umeå University 
Hospital and Danderydssjukhus through a range of research collaborations and with the usage 
and diffusion of the product. Karolinska Institutet is the hub in the expanding research network 
around the product system, especially because it collaborates closely with Karolinska University 
Hospital Huddinge, Danderydssjukhus and Södersjukhuset. 
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For the past two years, Zenicor has had its own premises in the financial and business quarters 
in central Stockholm, just a block from its previous location. For its own office, Zenicor sought 
a central location for both social and economic considerations. The central location would place 
the company near its software partners; furthermore, Zenicor’s other main partners were at 
opposite sides of the city. Rent is lower at their current central location than in the business 
hotel in Mörby outside the city. What was even more important was that the central city area is 
accessible from most residential areas in and around Stockholm (ZMS 2008, interview). 

Concluding discussion of the knowledge 

biography 

Two main types of collaboration and knowledge dynamics stem from the development of the 
Zenicor ECG. The first type is the collaboration and intersection with medical expertise and 
research into developing, improving, diffusing and verifying the product system. This has been 
a two-way communication and knowledge transfer involving analytical, synthetic and symbolic 
knowledge shared through exploration, examination and exploitation. The second type was the 
collaboration and transfer of technical knowledge with software developers (and the hardware 
manufacturer) into developing functions and applications of and within the system. This has 
mainly taken the form of exploitation of analytical knowledge. 

The interaction between the Zenicor partners and actors in the two sectors, medical and 
engineering, ultimately succeeded because of respectful and open communication between all 
parties. Because the firm’s founders lacked the requisite medical knowledge, they had to keep 
an open attitude (ZMS 2008, interview). A broader issue was the hierarchal system of the public 
medical sector with its conservative structure and organizational relationship between doctors 
and nurses, especially in the clinical sphere, which differs considerably from the private 
entrepreneurial sector. 

Zenicor chose to work in a network model, which means that they acquire competencies and 
support through their partners. The network core has remained unchanged since 2003, although 
the network has expanded to encompass new research partners and clients, i.e., hospitals 
throughout Sweden and the other Nordic countries. It is evident that personal contact and social 
networks were crucial throughout the process and in the knowledge dynamics. 

Gender aspects 

Regarding the gender structure, the three founders of the firm are men, as are the two doctors, at 
Södersjukhuset and at Karolinska University Hospital Huddinge, and the contact person at the 
software development firm. The core network is thus exclusively male. The various research 
projects and product testing and evaluation within the medical sector involved both female and 
male doctors and nurses. Nevertheless, more men were involved in the projects, which reflects 
the way men dominate senior positions in medical research (Södersjukhuset 2008, interview). 
Guidelines developed in EURODITE define four aspects related to gender (cf. Figure 2 above), 
as itemized below. 

1. Gender segregation is related to horizontal and vertical segregation of women in sectors 
and firms. As Zenicor is a small firm with only a few employees, it is not possible to 
draw any general conclusions other than that women are absent from the firm. The 
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knowledge network includes women in a range of positions: some of the doctors and 
researchers are women and there are both male and female nurses. The core network 
around the production of the device is, however, exclusively male. 

2. The gendered knowledge context concerns the governance and market as well as 
educational and scientific aspects. Medical education programmes now have more 
women than men and woman dominate health-care education programmes (HSV 2008). 
However, men continue to dominate at higher positions within both hospitals and 
research. Medtech is a combinatorial sector that includes both medical expertise and 
ICT competence; the latter is male dominated, as discussed in the section above on the 
TKD. The market for medtech products in general and Zenicor in particular comprises 
hospitals and other health and medical institutions that are female dominated on an 
aggregated level. 

3. Work–life balance and gender roles refer to how the work is organized and structured 
within the sector and firm. Work in KIBS has a reputation for involving long and 
irregular working hours with multilocal networks requiring travelling to meet partners. 
In the Zenicor case, which is not multilocal, gendering of time and space is not obvious. 
The work is, however, project- and network-based, which can create gender imbalances. 
Interestingly, work–life balance was a consideration in the location of the firm’s offices, 
although the firm consists of men only. 

4. Gendered networks and social capital is perhaps the most interesting aspect in this case. 
In the Zenicor case, social networks have been crucial in the knowledge dynamics and 
for the innovation, development and dissemination of the product. Men dominate the 
network core. This situation might indicate unconscious ideas and perceptions about 
gender relations, but also tendencies of path-dependency and trust, that is, people tend 
to work with people they know from previous encounters and experiences. This can also 
be related to the concept of embeddedness, which emphasises that knowledge 
transactions are socially situated and constituted (Granovetter 1985). 

Concluding discussion of the FKD 

The Zenicor case shows how deeply integrated various knowledge types and phases are in the 
contemporary knowledge-intensive economy and within KIBS. The knowledge dynamics that 
the firm uses and manages in its ongoing development of Zenicor ECG is representative of how 
firms in KIBS operate, as discussed above for the TKD. Interactions between sectors and 
knowledge domains are distinctive for KIBS; firms work closely with their clients and usually 
take a role as co-creators and co-producers. The companies themselves are, as previously 
argued, mediators in the contextualization of knowledge, and in its de-contextualization and re-
contextualization (Strambach 2008). 

The micro knowledge dynamics of Zenicor has been concentrated both temporally and spatially. 
The first year was crucial in the development of the product. All necessary contacts were 
established and formalized during the first six months. During this period, the three founding 
partners established working relationships with the medical experts, the software consultancy 
and the hardware manufacturer. At the same time, the firm was established with financial 
support through policy incentives. It should be recognized, however, that the collaboration with 
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the software consultancy and with one of the doctors built on previous experiences of working 
together. The collaborations were local in Stockholm, except for the collaboration with the 
hardware manufacturer. 

Zenicor is a small firm that can be considered the project manager for the development of 
Zenicor ECG. The founders’ competence in ICT means that the suppliers of ICT are vertically 
related to Zenicor. The medical experts, by contrast, are horizontally related to Zenicor, 
meaning that knowledge is generated outside Zenicor and used within the firm. Zenicor ECG 
has generated both tacit and formal knowledge. 

The knowledge generated and used through Zenicor ECG is anchored in the firm-based 
network. Many of the actors involved in the project have multiple affiliations. There is also a 
mobility dimension in the project through the generation of formal knowledge, dissemination of 
the research project and diffusion of the product. 

The innovation, development and dissemination of Zenicor ECG have been highly dependent on 
composite knowledge, i.e., using knowledge primarily from the health and medical sector in 
combination with ICT knowledge. The proximity to medical experts and testing milieus is 
almost a prerequisite. Large milieus, i.e., major urban areas, with their larger industrial diversity 
and competence diversity, are strong milieus for development of composite knowledge. 

Zenicor can be regarded as a spin-off from the joint company established by Ericsson, Skandia 
and Karolinska University Hospital Huddinge, situated in proximity to the Kista ICT cluster. 
Through the collaboration, networks were formed that proved crucial in the development of the 
product and through which the knowledge dynamics was created and formed. 

The communication revolution has been fundamental for developing the product, which enables 
the monitoring and analysis of electrocardiograms. The firm has primarily selected and acquired 
knowledge in relation to its strategic objectives and goals. The objectives and goals have also 
been developed and harnessed in conjunction with the appropriated knowledge. The long-range 
network interactions across national borders have concerned formal knowledge while the local 
inter-firm relationships have contained a significant amount of tacit knowledge. 

Various regulatory requirements, such as the strict verification and testing processes of medical 
equipment, had significant impacts on the development of the product. Regional, but also 
national, financial incentives and polices were significant for establishing the firm, developing 
the product and conducting research. Research institutions contributed throughout the 
development of the product and were not restricted to the initial stages. Researchers and 
research reports proved invaluable in the commercialization and marketing of the product. 

The main knowledge type in the project has been synthetic, because the objective of the firm 
was to integrate and combine medical and technological knowledge. However, both analytical 
and symbolic knowledge were crucial at different phases in the project. Interestingly, analytical 
and symbolic knowledge appeared in conjunction with each other because the researchers and 
university hospitals interchangeably tested the product clinically, through which tests it became 
commercialized. 

The examination phase, i.e., the testing and verification of the product, was perhaps the most 
important and intensive for the knowledge dimension. In this particular case, and probably more 
generally within the medtech industry, the examination phase is closely linked with the 
exploitation phase, that is, in the commercialization and marketing of the product. 
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In this project, both tacit and codified knowledge were used and generated. Tacit knowledge, 
which was communicated and transferred through the personal networks, was crucial for both 
establishing the firm and developing the product, as well as for penetrating the hierarchical 
structure of the health and medical sector. Codified knowledge was used in the collaboration 
with the software and hardware technicians, although there were both tacit and codified 
knowledge dynamics in the collaboration with the software consultancy. The various research 
projects generated codified knowledge in the form of research papers and conference 
presentations. 

Three main policies and governmental institutions were important in the project. First, financial 
support from ALMI was crucial for establishing the firm. Second, funding from for example 
Vinnova was essential for conducting research and verifying the product. Third, the firm would 
not have survived without the hospitals’ policies and decisions to use the product. 

The structure of the health and medical sector with its range of large and hierarchal 
organizations—hospitals (Södersjukhuset and Karolinska Universitets Sjukhuset), research 
institutions (Karolinska Institutet) and governmental institutions such as Stockholm County 
Council—does, however, create problems and can be a barrier to efficient business 
relationships. It is difficult for new and small firms to establish themselves and sell their 
products in this context. Increased flexibility in organizations, which could facilitate direct 
contact between the persons involved in clinical work and entrepreneurial firms, would be 
beneficial. 

5. Conclusions and policy 

implications 

The study into KIBS/ICT/medtech in Stockholm that we present in this report takes place in the 
framework of a wider research project, REKENE. The main aim of REKENE is quoted in the 
introduction and repeated here. 

The main aim of the project is to understand the role and development of knowledge in the 

regional economies of Nordic and European regions in order to inform policies and 

policymakers, and develop recommendations on regional innovation policy development in 

the Nordic countries. (Project proposal for REKENE, unpublished). 

Our study was designed according to a number of concepts; of these, knowledge and knowledge 
dynamics, multilocal networks and anchoring may be advanced as the most important. The 
research design also featured taking its point of departure in an economic sector or a 
combination of sectors and in a geographical territory. In keeping with this design, this study 
took its point of departure in KIBS and ICT expertise in the Stockholm region. The research 
procedure involved both narrowing down and widening out, conducted through the steps of 
outlining a regional portrait, identifying a TKD and a FKD. The research procedure throughout 
these three steps required a narrow focus for some parts of the selected sectors, but with 
consideration of activities outside the initial sectors. The spatial perspective of multilocal 



 

 44

networks meant that the study conceptualized wider and discontinuous spaces of knowledge 
networks.  

The search for significant knowledge dynamics narrowed the focus from the sectors of KIBS 
and ICT expertise down to medtech/ICT. We ended up choosing this niche as an example of 
knowledge dynamics in the Stockholm region and it is explored in the sections concerning TKD 
and FKD. Medtech/ICT incorporates competencies from all sub-sectors of KIBS, which are 
technical/IT services, R&D, economic services and marketing; the first of these was the main 
focus. According to the scheme developed in EURODITE for knowledge categories and phases 
of knowledge, our knowledge dynamics, i.e., medtech/ICT, primarily involves analytical and 
synthetic knowledge though all three phases of knowledge are important. Examination and 
exploitation of medtech products form a particular case because the market, the health care 
sector, is strongly regulated in a range of national contexts. 

We can summarize the character of knowledge dynamics identified in this study by drawing on 
the four questions that guided the research. Starting with the ‘what question’ and the 
development of ICT in Kista, we conclude that the tradition in the knowledge dynamics has 
been particularly strong in cumulative knowledge dynamics, i.e., adding on. There are, however, 
many examples of a growing trend for organizations to pursue projects that aim to combine 
competencies from different industries or fields. Medtech is a significant example of a field of 
composite knowledge dynamics. Medtech can be described as a platform rather than an 
industry; the development of products and services in medtech, through the application of ICT, 
involve the development of composite knowledge. 

The second question, the ‘who question’, has a broad meaning that encompasses organizations 
and individuals. Many organizations are involved in the knowledge dynamics of medtech/ICT 
in Stockholm. These organizations are international, national, regional and local, and are in both 
the private and the public sectors. This question about ‘who’ also leads to the observation of 
gender structures and the strong male domination in ICT expertise and medtech/ICT. The 
traditions and value systems in institutions and organizations involved in the ICT in 
Kista/Stockholm marginalize women. Medtech involves health care, which employs both men 
and women. Our FKD, however, pursued through networks between persons in senior positions 
in medicine, almost exclusively involves men. 

The question about ‘where’ and the spatiality of the multilocal networks and the anchoring 
through such networks led to conclusions that indicate that many organizations based in 
Stockholm and involved in ICT and in medtech are involved in multilocal networks. These have 
important partners in close proximity as well as partners outside the region and internationally. 
The FKD is, however, highly concentrated in the Stockholm region in its direct interactions. 
The anchoring of medtech/ICT in Stockholm is through the regional resources of an expert 
workforce, the universities and local co-operative networks, and through the established image 
of Stockholm and Kista as a major global site for ICT activities. 

Many activities involving ICT expertise and medtech are organized through public institutions 
and may be understood as directly or indirectly driven through policy aims. These public or 
semi-public organizations include triple helix constellations, incubators and innovation systems, 
county and municipal organizations, hospitals, universities and research institutes. There is a 
strong tradition in Sweden of wide political support for the development of technology and 
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technological skills. Health care used to be perceived as a public sector cost, but recently this 
sector has come to be viewed as one that may generate income and growth. 

We finish with some conclusions in relation to REKENE’s goal of being able to inform policies 
and policymakers, and to develop recommendations. ICT has already brought major changes to 
economic organizations, households and individuals’ daily lives both within and outside the 
workplace. As many applications are still to be invented, ICT has substantial growth potential. 
Therefore, it is very interesting to understand the drivers behind the knowledge dynamics in ICT 
and its application in various fields. In this case study, we have been able to discern some 
drivers and factors behind knowledge dynamics in computer services and in medtech/ICT.  

Important developments are generated through composite knowledge and policies may facilitate 
the integration of a range of competencies, skills and experiences in networks. Indeed, it is 
difficult to see any outer boundary delimiting which skills are relevant for the development of 
ICT applications. Future developments of ICT will require skills to manage and regulate ‘data 
mining’, integrity, security and many other issues (Ericsson 2008, interview) that will demand 
competency in many fields of expertise, both inside and outside the technology field. Although 
the establishment of strong relationships among local actors in the Stockholm region is an 
important resource for knowledge dynamics to be effective, these need wider international 
connections for sustainable development. Public organizations can play an important role in 
supporting and facilitating actors in establishing and developing multilocal networks. 
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