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“Los Angeles is a terrific place to live, you know, because it is right on the edge of 

destruction. The ground itself is trembling, the landscape is about to blow apart. 
The social fabric is about to tear and many novelists have documented the 
fragmentation of the psychic. So it is a place where it’s at the edge of things…where 
everything is about to fall apart. It’s a very nourishing place for that reason…I like 
that about that place” 

 
Leonard Cohen on why Los Angeles is a great place for poets to live 
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Abstract 
This doctoral thesis consists of four individual chapters and an introduction to 
the thesis. The common feature of the four separate chapters is their focus on 
the location patterns of creative individuals and firms, the inter-relation 
between those actors and the regional development and how those actors in the 
end shape the wealth of urban regions. 

The first chapter deals with what happens after a new technology is 
introduced with a focus on the geographical location and distribution.  The 
assumption is that new, non-standardized techniques frequently are initiated 
and promoted in large urban regions. In order to leave space for new activities, 
standardized and maturing techniques must gradually be moved to medium 
and small sized regions. 

The second chapter analyzes the occupational distribution within Swedish 
industries, on the basis of characteristics of the individuals they employ. This 
chapter focuses especially on how to best identify so-called creative industries. It 
also examines the location patterns of the different types of industries. 

The third chapter focuses on the role of different types of talent, as well as 
on factors that shape the distribution of talent across regions. A main theme is 
the role of universities, tolerance and service diversity. The chapter also 
examines the economic effect from those factors in combination with talent and 
technology.  

The last essay investigates the relationship between tolerance and openness 
on one hand, and regional housing values on the other. It argues that artists, 
bohemians and gays affect housing values through two kinds of mechanisms: an 
aesthetic-amenity premium and a tolerance or open culture premium. 
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Chapter I 

The Wealth of Urban Regions 

On the Location of Creative  
Individuals and Firms 

Charlotta Mellander 

“A truly independent person – in whom creative thinking is at its best – is 
someone who can accept society without denying himself” 

 R S Crutchfield, in Conformity and Creative Thinking, 1964, page 139 

1.1  Introduction  
Ever since World War II, there has been an extensive long-term growth in 
metropolitan regions. The consequences of this growth have reached beyond 
these regions, with strong impacts also on medium and smaller regions. In the 
wake of this urbanization comes an extensive research on cities, e.g. by Jacobs 
(1961), Andersson (1985), Glaeser et al (2001) and Florida (2002). This thesis 
positions itself along this line of research. The introductory chapter illustrates 
the long tradition of urban region analyses that this post-1960 research builds 
on, as well as the more recent contributions to this field.  

This thesis analyzes the processes in large urban regions and why the change 
happens in these regions and not somewhere else. Basically, the thesis is about 
urban regions and their dynamics – their role in the overall economic 
development and their role as hosts of creative firms and individuals. Even if 
the focus is on the individuals and the firms of the region, the region itself is the 
indirect main character, and the background is its transformed role.  

Several factors have affected the functioning and activity patterns of urban 
regions, and this introduction will dwell on some of them. A major factor is 
globalization. A related factor is the improved infrastructure, and not the least 
new technology, which has made it less costly to transport manufacturing goods. 
In relative terms, the cost for transporting individuals is still high. However, 
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this can partly be outweighed by new communication technology. But even 
though new communication technology has fundamentally decreased the role 
of distances, and creativity and knowledge-based activities (to paraphrase Lucas, 
1988) may seem to have all reasons to “fly apart”, the fact is that they do not. 
Agglomeration forces are still strong. Creative people and economic activity still 
group together in the geography, the role of cities and the qualities the cities 
supply have become increasingly important (e.g. Glaeser et al., 2001; Florida, 
2002), and some regions have managed to perform better than others.  

1.2  The role of creativity 
This thesis puts the role of creativity and knowledge into a spatial context. 
However, let us initially examine the role of creativity without the space 
dimension (Figure 1).  
 

 
 

Figure 1: From the creative process to the market 

Creativity has been defined as the development of new ideas – as embodied in 
products, practices, services, or procedures – that are potentially useful 
(Amabile, 1996). In studies by Smith et al. (1984), creativity is separated from 
intelligence and education, and these three factors are regarded as both 
substitutes and complements in the productive process carried out by 
individuals. In works by Csikszentmihalyi (1996), Weisberg (1999), and Runco 
(2004), creativity is a necessary condition to adopt and react to the constant 
changes around us. On an individual level there is a close relation between 
creativity and productivity (Amabile, 1983), and creative people are even 
proven to be more happy in general, as well as more committed and self-
actualizing (Csikszentmihalyi, 1997). Personality and cognitive characteristics 
are expected to make some individuals more creative than others (Woodman et 
al., 1993; Amabile, 1996), and the level of creativity is often affected by the 
social and organizational context (Rasulzada, 2007).  

 

Creative Process

New Idea

Innovation Diffusion of Idea
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Poincaré (1908) made comparisons between the creativity of a 
mathematician and an artist in his famous work Mathematical Creation. The 
mathematician is described as an artist, rather than a scientist, since: 

his approach to his task, looking for patterns and structures by a combination 
of intuition, judicious selection from an infinitude of possibilities and an 
overdose of that ineffable quality we generally refer to as “taste” (in Casti, 
1997, page 121).  

Halmos (1968) makes a comparison between the creativity in mathematics with 
the creativity within painting (page 380): 

For the professional pure mathematician, mathematics is the logical 
dovetailing of a carefully selected sparse set of assumptions with their 
surprising conclusion via a conceptually elegant proof. Simplicity, intricacy, 
and above all logical analysis are the hallmarks of mathematics”.  

Holmos continues;  

“mathematics is never deductive in its creation” – “perhaps the closest analogy 
is between mathematics and painting…Almost every aspect of the life and of 
the art of a mathematician has its counterpart in painting.  

Sternberg (1999) talks about creativity as the common denominator between 
arts and entrepreneurship (page 3): 

If one wanted to select the best novelist, artist, entrepreneur, or even chief 
executive officer, one would most likely want someone who is creative. 

Florida (2003) talks about three types of creativity: (1) technological creativity 
or innovation, (2) economic creativity or entrepreneurship, and (3) artistic or 
cultural creativity. He argues that these three types are mutually dependent and 
that they simulate and reinforce one another. 

Kanter (1988) highlights that creativity also comes with costs. It is often an 
uncertain process that includes the risk for failure, stress and other negative 
effects. Creative ideas challenge established norms and bring disorder, which 
imply a risk since creative people tend to be met with resistance and skepticism. 
Kuhn (1962) extensively describes how difficult it is to change systematic beliefs 
and explains that the only reason science changes happen is because old 
scientists die. Boden (1997) remarks that similar conditions hold for arts, music 
and poetry, where the orthodoxy works as a constraint on the novelty and the 
individual expression.  

The step from creative process to innovation (or just the diffusion of the 
creative idea itself) is often met with major skepticism, a fact known by many 
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academics. In top academic journals, approximately 90 percent of the 
submissions are rejected.  Perelman (1996) writes extensively about how 
economists are locked in by the ruling path dependency. In order to be 
accepted and appreciated as an economist, there are only two paths to take: (1) 
the development of ever more sophisticated techniques for telling the story, e.g. 
mathematical theorems or statistical procedures – a technical virtuosity for its 
own sake, or (2) the ability to tell a new story or a better version of an old one, 
but the new story will only be credible if it is accompanied with technical 
virtuosity. Over time the level of technical virtuosity has been constantly 
increasing, according to Perelman, on behalf of creativity.  Before the 1970s an 
economics article could be rejected based on too technical mathematics. Gans 
and Shepherd (1994) also illustrate how creative people need to be “in time” 
with their surrounding. Several examples of articles with major impact over 
time that faced numerous rejections before being published are (all examples 
from Gans and Shepherd, 1994);  

 
• Hotelling, Harold “The Economics of Exhaustible Resources”. Finally 

published in Journal of Political Economy in 1931. 
• Friedman, Milton “Professor Pigou’s Method for Measuring Elasticities of 

Demand from Budgetary Data”. Finally published in Quarterly Journal of 
Economics in 1935. 

• Becker, Gary “A Theory of the Allocation of Time”. Finally published in 
Economic Journal in 1965. 

• Akerlof, George “The Market for ‘Lemons”: Quality, Uncertainty and the 
Market Mechanism. Finally published in Quarterly Journal of Economics 
in 1970. 

• Lucas, Robert E “Expectation and the Neutrality of Money”. Finally 
published in Journal of economic Theory in 1972 

• Krugman, Paul R “Increasing Returns, Monopolistic Competition, and 
International Trade”. Finally published in Journal of International 
Economics in 1979. 

 
These academics are generally considered to be highly creative contributors to 
their field of research, but their contributions have not always been in time with 
their academic context. 

Overall, the creative process has been extensively described within 
psychology, social psychology and also within sociology. Within economics, the 
field of entrepreneurship research has provided much knowledge of the 
characteristics and the role of the entrepreneur. Generally speaking, the 
entrepreneur is an individual with the ability to turn a creative idea into 
economic value. To what extent is creativity related to entrepreneurship? 
According to Sternberg and Lubart (1999) entrepreneurship is a form of 
creativity, and new businesses are often original and useful.  
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Schumpeter (1934) was one of the first to highlight the role of the 
individual entrepreneur as an engine for economic growth. The entrepreneur is 
perceived as an innovator, able to identify and introduce new combinations. In 
Kirzner’s perspective the entrepreneur is also someone who better perceives 
opportunities and takes advantage of knowledge that is not possessed by others, 
but not necessarily an innovator. Instead, he is someone who acts upon not yet 
exploited profitable options on the market (1973, 1979). Knight (1921) 
highlighted the entrepreneur as someone with the ability to make decisions 
under genuine uncertainty, and the early work by Say (1845) focused on the 
role of the entrepreneur as a coordinator. While these references are old, they 
have provided a fundament for more recent entrepreneurship research, refining 
the role of these functions of the entrepreneur.  

More recent contributions by Baumol (1993, 2003), argue that 
entrepreneurs exist in all economic systems, but what differs is whether their 
innovations add to the economic growth or not. The system that creates the 
best incentives for growth generating innovations will be the location where 
these activities take place.  In practice, contends Baumol, the capitalistic system 
provides the best setting for growth generating innovation. Another more 
recent contributor is Casson (1982, 2003), who focuses on the role of decision 
making under major uncertainty (judgmental decisions) and how the 
perception of the entrepreneur and his interpretation of the situation will affect 
the decision made. Much research has also focused on the characteristics of 
successful entrepreneurship. Storey (1994) provides an overview of factors such 
as personality, education, and ethnic background, while Armington and Acs 
(2002) focus on the organizational, industrial, and geographic factors. 
Psychology literature provides much knowledge of the creative processes as 
such, while the entrepreneurship research to a large extent focuses on the 
identification of, and the transmission from, the creative process to an 
innovation, its implementations, commercialization, and diffusion.  

The creative process and innovation activities are in many ways the keys to 
economic growth. But there are two sides of creative ideas and entrepreneurship 
– the supply side and the demand side. The region, and especially the urban 
region, plays an important role in affecting both sides. The supply side relates to 
the willingness and perceived ability to become an entrepreneur. Education 
levels and skills are crucial, but there are also historical socio-economic and 
cultural characteristics that come into play. On the demand side, regions will 
differ in their agglomeration of experiment-minded customers with purchasing 
power. Recent research (Florida and Gates, 2001; Florida, 2002) emphasized 
the need for regional tolerance levels as a pre-condition for creativity. Not only 
do openness and tolerance work as a migration attractor for creative people, but 
they influence the frequency of new ideas and combinations of new ideas. This 
research tradition builds on the work by Jacobs (1961, 1969), who showed how 
open and diverse cities attract people with different backgrounds and stimulate 
creativity, which in the end triggers innovation and entrepreneurship. Lucas 
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(1988) highlighted the human capital externalities, which can bring about 
knowledge spillover effects. This is an uncompensated externality, which has 
been identified as a vital factor behind economic growth (Romer, 1986; Lucas, 
1988) and is even considered to be a reason behind the existence of cities (e.g. 
Henderson, 1974; Lucas, 2001; Fujita and Thisse, 2002).  

Not only does the city provide more diversity and openness to new ideas, 
but it facilitates their diffusion. The generation of creative ideas and 
innovations can be attributed to the characteristics of the local environment. 
The thesis explains what separates the urban regions that perform well from 
those who do not.  It is argued that one dividing feature is the distribution of 
creative individuals and firms, which account for a large share of the economic 
growth in the last decades. This thesis aims to highlight what they find 
attractive in a region.  

1.3  On location and agglomeration 
A vast number of theories have explained the forces behind location patterns, 
even though the explanations have partly changed with the move from a 
manufacturing to a knowledge-based society. In the early work by von Thünen 
(1826), the central marketplace is the pivot point of the regional structure, and 
the intensity of land use can be explained by the transportation costs to the 
marketplace. The closer to center, the more intensely the land will be used in 
order to keep transportation costs down.   

Weber (1909) maintains that the firm location is based on the relation 
between transport, input cost, and agglomerative forces, with transportation 
costs being the main driving force.  Transportation costs are also a basic factor 
in the formulation of hierarchies of cities (Christaller, 1933; Lösch, 1940; 
Hendersson, 1974). In this setting, smaller regions are homes to agriculture 
activities and concomitant services, while the larger cities were natural hubs in a 
more global system of trade and homes for manufactured goods activities.   

There is also a strong tradition within the New Urban Economics (NUE) to 
explain agglomeration economies and locational choices through a function of 
transportation costs (Alonso, 1964; Fujita, 1988; Krugman, 1991(a)). Based on 
the tradition of von Thünen (1826), Christaller (1933), and Lösch (1940), the 
NUE provides a micro-fundament for urban spatial structure studies (Alonso, 
1960; 1964; Muth, 1961, 1969; Mills, 1967). The regional structure is seen as 
a flat plain with one well-defined central business district and with 
transportation equally costly in all directions. The structure of the city is 
determined by incomes, tastes, housing, commuting conditions, and the relative 
use and pricing of urban/non-urban land. Based on von Thünen like models, 
the NUE defines the region as a flat plane with one well-defined central 
business district and with transportation equally costly in all directions. From 
this, an optimal level of population or housing density can be derived as a 
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function of the distance from the central business district. This basically implies 
that there is an optimal size of the region, and that the region is monocentric, 
with just one city core.  

Marshall (1890) was one of the first to emphasize the positive effects of co-
location of firms. He was a pioneer in terms of analyzing increasing returns in a 
more sophisticated framework. Marshall distinguishes between three different 
agglomeration forces: (1) the sharing of inputs for internal increasing returns to 
scale, (2) labor market pooling, and (3) knowledge spillovers. These forces 
decrease the risks for all actors involved and enhance productivity. The thick 
labor markets do not only provide the employers with an efficient supply of 
labor but also a reduced risk for unemployment in the case of industry-specific 
shocks. The theories by Marshall have been further developed by Ohlin (1933), 
who makes a distinction between, on the one side, agglomeration economies 
arising from the size of the local industry and, on the other, agglomeration 
effects emanating from the local economy.  

The workers also acquire better bargaining power when there are many 
employers to choose from (Rotemburg and Saloner, 1991). Partly in line with 
Marshall, Duranton and Puga (2003) consider three types of general micro-
foundations for agglomeration economies: (i) sharing, (ii) matching and (iii) 
learning. These mechanisms not only account for the existence of urban 
agglomerations, but provide a micro-founded theoretical rationale for the 
existence of urban areas as well as the continued expansion of large urban 
agglomerations.  

The New Economic Geography (NEG) approach refers to sharing variety 
(Krugman, 1991; Fujita et al., 1999a; Fujita and Thisse, 2002), both from a 
consumption and production perspective. The demand side expresses a 
preference for variety in consumption, and the supply side gains the efficiency 
from increased diversity in intermediate goods. Intermediate product varieties 
are associated with fixed production costs and will be supplied only in places 
where the demand for intermediaries is large enough. This means that the 
number of varieties increase with marketsize. The production function for final 
goods exhibits increasing returns in the number of intermediate product 
varieties. The NEG analyzes the geography of economic activities based on a 
variety of agglomeration forces. Two opposing forces affect the outcome: 
agglomeration (the centripetal force) and dispersion (the centrifugal force). The 
spatial system is constantly affected by changes in technological and 
socioeconomic environments. The dispersion forces can be explained by an 
increased price for land, higher wage levels, congestion, and increased 
competition, among other things. The centrifugal forces have often been 
explained by linkage effects among consumers and industries, but seldom 
among knowledge externalities and information spill-overs. However, there is 
some research within the NEG that has included knowledge linkages in this 
framework. Fujita and Thisse (1996) divide the human activities into 
production and creation activities. Production activities are more routinized 
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and have a higher degree of standardization. Pecuniary assets serve as an 
agglomerative force for this type of activity. Creation activities build more on 
interaction between human beings. Places that facilitate personal 
communication within groups of individuals sharing the same interests can be 
crucial for creativity, and the larger the groups, the more significant the scale. 
These face-to-face interactions are referred to as “communication externalities” 
by Fujita and Thisse (2002). 

With a shift towards a more knowledge-intensive production, the knowledge 
spillover factor has become more significant. One crucial aspect of spillovers is 
that the sharing of it comes with low or no costs at a proper choice of location. 
Jacobs (1969) and Lucas (1988) both highlighted the importance of cities as 
locales for such information and knowledge spillover and sharing, and a factor 
behind economic growth. Jaffe, Trajtenberg and Henderson (1993) show that a 
patent is more likely to cite closely located patents.  They also show how the 
spillovers decrease with geographic distance. This is in line with Johansson and 
Karlsson (2008) who stress knowledge effects on regional growth and 
development. Audretch and Feldman (1996) show the impact of agglomeration 
on innovation. Even after controlling for industry-specific spatial 
concentrations, they acquire results that imply a higher concentration of 
innovative activity within knowledge-intensive industries. Research by Gråsjö 
(2006) has highlighted the importance of accessibility for knowledge spill-over 
and that this could be interpreted in terms of time, rather than physical 
distance, based on estimations of distances sensitivity in connection with 
commuting patterns by Johansson et al. (2002, 2003). 

But urban regions and especially city regions also provide another advantage, 
since they in general host a higher density of amenities which can attract talent 
and creative people (Glaeser et al., 2001; Florida, 2002), which in turn attract 
firms and industries. Modeling with this “turn around” of the perspective shows 
that the production agglomeration forces just tell one side of the story. In the 
work by Rosen (1979) and Roback (1982), quality of life plays a major role for 
migration and re-location patterns. The work by Saxenian (1994) highlights the 
role of local industrial organizations and cultures as they pertain to firm 
performance in her studies of Silicon Valley and Boston’s Route 128, rather 
than the local technological capabilities. But Glaeser et al. (2001) take the 
analysis one step further and contend that in order to understand this new 
urbanization, we can no longer analyze the role of cities based on production, 
but rather based on the consumption side. The improvements in transportation 
systems also decrease the interregional transportation costs, whereas the urban 
environment offers low costs for interpersonal relationships and meetings 
within an urban region. The decreased transportation costs will also reduce the 
regional service access costs, such as live sports, theatre and music, but also a 
diversity of restaurants and cuisine, which all have in common that they 
demand a critical mass of customers and scale economies for specialized retail.   
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Altogether, with the forces of (1) increased education levels, (2) reformation 
of occupational tasks within the growing industries, (3) increased incomes, and 
(4) decreased transportation costs, the role of the regions and the cities is 
changing. We now get a group of skilled people, highly attractive for firms with 
growth potential, in general with a higher income, which needs to decide in 
what region to locate. The “winning” regions will be those that stand out as 
attractive places to live in. Or in Glaeser et al.’s (2001) words: “Attractive cities 
will thrive; unpleasant cities will decay”. 

1.4  Creativity and regional development 
An implication of creativity or knowledge is that the return from either is both 
insecure and non-linear. A certain investment in creativity or knowledge for an 
individual (e.g. through education), for a firm (e.g. through R&D), or for a 
region (e.g. through policy related actions) cannot be based on a certain level of 
return to this investment. Andersson (1985a) shows how the investment is 
based on an individual level while the outcome and return very plausibly affect 
more than just the individual. Often, research in one field will generate 
solutions to problems in another field, and the major breakthroughs will rarely 
occur at all. Based on this, there is not only a need for economies of scale, but a 
horizontal integration of industrial R&D activities.  

Andersson (1985a) illustrates this by the following formulation: we assume 
that the individual firm i will profit maximize based on its investment in 
material (Ki) and knowledge capital (Gi). The gross output (expressed in 
economic value) is denoted Qi, the cost of capital r and the cost of knowledge p 
(all expressed in monetary units). From this we get 

 
profit firm aggregatedpGrK)G,,G,,G,K(Qmax iiniii =−−KK1      (eq 1) 

 
Given competitive input markets, optimization with regard to the allocation of 
capital and knowledge requires 
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But since we know that the return plausibly will generate profits outside of 
the actual firm, we can re-formulate a maximization problem for the sum of 
profits over the total economic system.  

 
profit market aggGpKr)G,,G,,G,K(Qmax
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The new optimizations reveal that the social optimum is not equal to the 
individual firm profit maximization  
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  (eq 6)

While equation 2 and 5 are identical, the difference between equation 3 and 6 
reveals that the aggregated market profit may exceed the aggregated firm profit, 
which, in other words, represents a positive externality. This implies that the 
investment in new knowledge can generate values beyond those that go back to 
the agents within the investment system. It also assumes a plausible under-
estimation of the value of knowledge investments in private profitability 
calculations. Based on this, the role of the institutional system for knowledge 
investments, either by subsidies or promotions, has an important role to play as 
long as there is this conflict between private costs and public revenues from 
knowledge investments. 

Andersson (1985a) also examines the role of the region in this model 
framework, since knowledge is a public good. But, since the value of it also 
includes a spatial restriction, with a decrease in accessibility with longer 
distances, a gravity context is being used. Based on this we get 
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where a denotes the knowledge accessibility in region r, )d(h rs is a 

decreasing function of the distance from region r to region s, where rsd  takes 

on a value equal to or larger than 0, and where sG denotes the knowledge in 
region s. 

From this a regional growth process is formulated: 
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where s is the saving (investment) ratio, τ  denotes the general knowledge 

investment priority ratio (the share invested in knowledge), g is the productivity 
of the knowledge-producing sector, and Q is the rate of production.  

Andersson and Mantsinen (1980) show that the following results hold in a 
linearized version of the system; 

 
1. The balanced rate of growth of all regions is positively affected by any 

distance decrease. 
2. The rate of growth of all regions is affected by any increase of the 

regional rate of savings.  
3. Research priorities and regional investments priorities are changing with 

the structure of production. 
 
The authors also conclude that growth rates tend to increase at a later stage 

in peripheral regions compared to centrally located ones. Further, any increase 
in the general knowledge investment priority ratio ( τ ) can be assumed to lead 
to even larger regional disparities.  

Even more, the lagging behind in peripheral regions can be traced by their 
dependence on small-scale production, and often based on natural resources, 
which both are affected very little by the investments in knowledge.  

1.5  Creativity and Cities 
In practice, the role of creativity for regional development is far from new and 
has always been closely related to the development of cities. Cities are the 
engines behind economic development (e.g. Jacobs, 1984). The density in cities 
allows for frequent contacts between individuals, and information and 
knowledge is easily transferred. The cities are wide markets for input and 
output, which makes up a good foundation for firm productivity and 
innovation capabilities. A vast literature has shown the economics of 
urbanization (e.g. Alonso, 1971; Carlino, 1980; Henderson, 1985; Fujita, 
1985; Fujita et al., 1999b; Mills, 1993; Glaeser, 1998).  

McClelland was one of the first to show the relation between trade and 
creativity (1958). He illustrates the simultaneous expansion and contraction of 
the trade network and creativity in ancient Athens, Florence and Bruges. 
Andersson (1985) describes how the role of trade has been an important factor 
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behind the development of some of the most creative regions and cities (starting 
around the 11th century), such as Venice, Florence, and Genoa. Northern 
regions such as Lübeck, Hamburg, Köln and also Visby in Sweden became 
nodes for trade. Andersson (1985b) also describes the role of the city over time. 
While the main focus of their activities has changed, these creative global cities 
have always been centers for activities, such as regents and their court, public 
and private administration, trade, sub-cultures, finance, hand craft, 
manufacturing and industry, negotiations, services to households and firms, as 
well as knowledge and culture production. 

Concentrating the trade to some points implied a decrease in costs for 
transportation, but also to a certain extent new technical and institutional 
influences. Later, the geographical nodes of trade became focal points for 
finance, banking (12th to 17th century), and not the least manufacturing (18th 
century) based on the two principles; division of labor (based on the theories of 
Adam Smith (1796)), and the use of engines instead of manpower. This was the 
time when cities such as Paris and London were established as the first 
metropolitan regions in Europe, and Great Britain became the leading nation. 
Along the emergences of these new geographical nodes came the development 
of cultural and political ideas.  

The next major societal and economic change took place during the mid-
20th century. Industry experienced stagnation after the two world wars, and 
there was a rise of the service sector, combined with a decrease in costs for 
transportation of manufacturing goods, due to improved transportation 
technology and infrastructure. At the same time, knowledge and creativity as a 
production input became more important than before due to the relative 
increase of the service sector.  

The role of culture production in relation to regional creativity is clear in a 
historic retrospect. Athens (5th century), Florence (13th -14th century), Vienna, as 
well as Paris (beginning of the 20th century) are all examples of cities that have 
fostered creativity, art, and culture. During the 21st century, New York becomes 
the global center for culture and creativity, partly due to the World War II 
effects on Paris and London (Currid, 2007). 

Andersson (1985b) examines what major creative city regions have had in 
common over time, and finds six fundamental conditions for regional creative 
processes (p. 137): 

 

A reasonable financial base without regulations of how the financial 
resources are being used 

Deep and original knowledge and competence 

Unbalance between experienced needs and actual resources 

Environmental diversity 
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Well-functioning internal and external transportation for individuals 
as well as communication 

Structural instability or a genuine insecurity about the future within 
widely defined knowledge and competence fields. 

 
He stresses the particular significance of structural instability as a necessary 

condition for creativity from a micro and macro perspective.  
While not very extensive, some research has been done on the role of 

creativity and development. Park et al. (1925) highlighted the role of cities as 
central places for human creativity. Vernon and Hoover (1959) as well as 
Vernon (1960) are two early works on the role of diversity in the New York 
region and its impact on economic development. The groundbreaking work by 
Jacobs on the role of diversity in cities for economic development stimulated 
the research in the understanding of dynamics and creativity in modern cities of 
today. Already in the 1960s, Jacobs stressed the role of diversity and new 
combinations in cities for economic growth (1961, 1969). She showed the role 
of cities as open places that attract a diversity of people with different 
backgrounds and how creativity was enhanced by the many and new 
combinations. In line with Jacobs, Vernon (1963) and Thompson (1965) 
pointed out the relation between concentration of human capital and 
longstanding economic growth. 

Hall (1966) recognized the role of new urban “elite world cities”, shaped by 
the new division of labor. Thrift (1986) examined how those cities, supported 
by the development of information and communication technology, increased 
their specialization in global finance, as well as in producer and consumer 
services. Batten (1994) examines why some cities have remained central places 
and network cities over time. In line with Hohenberg and Lees (1985), he 
emphasizes the idea of those cities as networks, from a historic perspective based 
on infrastructure and trade (also in Pirenne, 1925; Mees, 1975; Batten and 
Thord, 1994).  

1.6  On globalization and urbanization 
From a global perspective, nations have often been the unit of analysis when 
analyzing economic development and growth. However, the emergence of 
globalization has decreased the role of national boundaries (Ohmae, 1993, 
1995). Also, nations have a highly skewed regional distribution of wealth. With 
the globalization of economic activity, regions no longer compete only on a 
national arena.  

A vast research suggests that regions can be considered even more closely 
integrated with regions in other nations, than related to regions within their 
own national boundaries (e.g. Taylor, 2003, 2005; Sassen, 1991, 2006, 2008). 
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Firms and households in the western world are free to migrate to a large extent 
and so is physical capital. Firms are free to locate where they have access to skills 
and market clusters, people can migrate to the regions with the highest overall 
life satisfaction including job opportunities, and capital can be allocated to the 
regions with the highest returns. This is partly in contrast with the Friedman’s 
(2005) claim that “The World is Flat” and that people in practice can locate 
anywhere and still be innovative and entrepreneurial. Even though this 
statement technically is true, there still seems to be certain regions that tend to 
be more appealing to individuals. Friedman’s statement is contradicted by a vast 
research. Krugman (1991) observes that a basic feature of the modern economy 
is that activities are strongly concentrated in space. Figure 2 is from the work by 
Florida et al. (2008) where they, on a global scale, illustrate the distribution of 
people around the globe: 

 
 

Figure 2: Global Distribution of Population (Florida et al., 2008)  

Clearly, the distribution of people is highly skewed and the concentration of 
people in China and India is striking. In the same work by Florida et al., a 
global measure of regional economic activity is estimated (a light-based regional 
product), based on light emissions seen from space. Figure 3 is an illustration of 
where we find the economic values that are being produced today:  
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Figure 3: Global distribution of economic activity (Florida et al., 2008)  

The distribution of economic values that are produced around the world is even 
more skewed than the distribution of people, and the regions that stood out in 
Figure 2, such as China and India, now become concentrated to a small 
number of regions, e.g. Beijing, Shanghai, and Bangalore. While this thesis will 
focus on the role of regions in western world countries (Sweden and the US), 
the patterns it reveals have a relation to those manufacturing-based and 
increasingly growing regions in e.g. Asia.  

One reason behind the changed role of the region is the transformation of 
the production processes and economic systems in our part of the world. Since 
the latter half of the last century, we have witnessed a rapid change from a 
manufacturing to a service and highly creative production. The expectation of 
the region has changed with it. From having once been the provider of 
resources and good infrastructure for transportation of manufacturing goods, it 
is now also the provider of high quality labor and a good quality of life for the 
very same group. This economic and societal change has been extensively 
described in a number of works (e.g. Andersson, 1985b; Noyelle and Stanback, 
1984; Castells, 1989). At the same time, much of the manufacturing-based 
production has experienced a re-location to low-wage countries, e.g. in Asia.  

During the 1950s and 1960s much of the growth could be credited to the 
service sector, rather than to the traditional manufacturing sector. However, the 
sector tended to be treated as a residual post (Andersson, 1985). One 
fundamental difference between services and traditional manufacturing goods is 
that the former often demanded an interaction with the producer and consumer 
in the same time and locale. Machlup (1962) and Drucker (1969, 1993) 
describe the changed role of the labor force and the increased importance of 
“knowledge workers”. Bell (1973) extensively described the “post-industrial 
society” with a new class structure based on scientists, mangers, administrators, 
and engineers. Andersson (1985b) emphasized a societal change: from the 
manufacturing-based, via the traditional service-based society, into the C-
society, based on creativity, communication, culture, and knowledge. The 
distinction between knowledge-based, service and manufacturing industries is 
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to a certain degree problematic when industry data is being used. The same 
industry codes may imply very different functions and tasks, and those often 
come with a spatial fragmentation. Multinational companies often locate the 
labor-intense low-skilled functions in less developed, low-wage countries, but 
keep the more high-skilled functions in the western world. To best illustrate 
this, one needs to understand the occupational structure within the growing 
creative and knowledge-based industry sectors compared to the one within 
more traditional sectors (Florida, 2002; also in early work by Andersson and 
Johansson, 1984).  

Batten (1994) prescribes the following conditions for a so-called creative 
network system: (1) a merge of various urban living, working, learning and 
playing for all citizens in a creatively diversified environment; (2) a promotion 
of interaction of creative minds through the formation of cultural and 
knowledge “corridors”; (3) international interactions, e.g. through improved 
communications and infrastructure, for global citizens; (4) incubation of new 
business opportunities along with a restructuring of older industrial structures; 
(5) a provision of amenities for the citizens; and (6) a polycentric urban 
structure sophistication. Altogether, there is a strong focus on both social and 
economic diversity for creative network city potential improvements.  

Florida (2002a,b,c) emphasizes the combined role of social and economic 
diversity for regional creativity. One of the major tasks for regions is to lower 
the regional barriers to entry, to facilitate in-migration of creative and talented 
people. Those barriers, in Florida’s view, are not only related to the territorial 
assets in terms of regional assets for life-style activities among these groups. The 
barriers are also related to the regional allowance for self-expression, 
controversially approximated by concentrations of gays and bohemian groups. 
Florida also highlights the role of the university as a talent producer. Being 
located in or close to a university creates an advantage of employing creative 
labor when they “flow out” of the university system, rather than searching for 
those in the stock of already employed. Thus, it stresses the importance of 
interpreting creative individuals as a flow, rather than a stock, also in relation to 
the mobility of these groups. If the regional qualities do not satisfy the demands 
from this group, the region will experience a brain-drain of the produced talent, 
since they will be drawn to more creativity and self-expression-allowing regions 
with a higher level of diversity and creativity.  

Glaeser et al. (2001) describes two major urbanization forces during this 
transition period: (1) increased average incomes (based on the re-allocation of 
labor into more productive sectors), and (2) improved technology for 
transportation of people, goods and ideas. With the rise in incomes, people 
demand more normal and luxury goods, rather than necessity goods, and those 
will mainly be provided in bigger cities. With higher incomes the opportunity 
cost of not working is higher, increasing the cost for commuting. Altogether, 
the increasing incomes and increased cost for commuting create stronger 
incentives to locate in cities. The improvements of technology for 
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transportation of people, goods and ideas, via cars, airline traffic, Internet and 
emails, among other things, could be working in an opposite direction 
(Friedman, 2005), assuming that the role of cities and regions could be 
decreased. With this new, improved technology, individuals could locate 
basically anywhere and still interact. But the fact remains that the attraction of 
some cities and regions tend to outweigh this. Glaeser et al. (2001) suggest that 
this is a result of the relatively lower cost of transportation of the latest ideas and 
information, which tend to be more time-sensitive and in a higher demand of 
face-to-face interaction and urban density. This is in line with Keynes (1972) 
who, in Essays in Persuasion, stressed the need for didactics and persuasion in 
relation to creative processes. Not only should new and innovative ideas be 
presented, they need to overcome the skepticism of the audience, which in 
practice only can be made through a close interaction.  

1.7  Presentation of the thesis chapters 
Quality of life and the importance of it to attract talent has been in focus for 
many years in research, especially in North America (e.g. in work by Jacobs, 
1961, 1969) and within economics (e.g. Roback, 1982). However, European 
policy makers have fully focused on attracting firms, often within 
manufacturing industry, ignoring the importance of also creating an attractive 
environment for the people employed by it. From their point of view, the place 
had still remained solely a place for production. They have based decisions on a 
clear, assumed causality – where the firms go, the people will follow.  

The thesis also strives towards understanding the changed role of regions 
and the economic transition from manufacturing to service and creativity. 
Chapter 2 is a reflection of this. This chapter is probably the one chapter within 
this thesis framework which, at first sight, seems less related to the other ones. 
Chapter 2 is a mapping of the location and diffusion decisions of the Swedish 
Information and Communication Technology (ICT) sector during the 1990s. 
It is based on a telephone interview survey with more than 100 ICT firms, 
analyzing on what grounds their location decisions were made. When asked 
why the firms had chosen that specific place for the start up, more than half of 
the respondents answered “Because this was the place where the founder wanted 
to live” (Chapter 2). While this says little about the survival rate of the firms, 
the regional quality seemed to play a dual role – not only should it supply good 
conditions for firms, it has to be a place where people want to live. It is not the 
main purpose of this paper to analyze this, but it clearly illustrates the 
relationship between the firm as an organizational unit and the people it 
“embodies”, both in terms of ownership and the labor force employed by it. 
Those results are the main reason why this thesis is written to start with. It is 
also the reason why the paper is being included and is let to be the first chapter 
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of this thesis, even though the methodology, as well as the focus of it, is very 
different from the other included papers. 

So - where DO people want to live? Where will a firm be located? 
Obviously, these two questions will have a large impact on our society. The first 
question is raised by households. Some people find their utility being increased 
by the silence far away from cities. They will most probably choose a living in 
the countryside or in a smaller city. The vast majority of the world’s population 
nowadays is attracted to densely populated areas, with a diversified supply of 
products and services and not the least job opportunities. For the first time in 
history more people now live in urban areas (based on the UN definition), 
rather than in rural ones, globally (UNFPA, 2007).   

But the second question is closely related to the first one. When firms 
choose where to locate, they will consider where they can maximize profit, also 
with regard to which regions that may satisfy their demand for production 
resources. For knowledge-intensive firms, the supply of talented, educated, and 
skilled people will be crucial. Those firms will also consider the market size in 
order to be able to reach their consumers.  

The firm’s choice of location to a large extent depends on the processes and 
tasks performed by the firm, and this is the focus in Chapter 3. We can assume 
that the more complex and creative the tasks to be performed within an 
industry are, the higher the demand for a supply of a talented labor force in the 
region. But to be able to analyze the demand for such labor, we need to 
thoroughly define the industries based on their actual processes, not their 
products. Only in this context can we make a proper analysis of these industries 
and their regional context.  

Chapter 3 departs from the notion of “creative industries”. A fundamental 
research question concerns how to best identify and define creative industries. 
Great Britain has been in the forefront of the debate that later spread to the 
European Union. A major attempt is made to identify the industries and 
estimate the value of them in the so called KEA-report (2006). In this report, 
there are strong parallels between cultural industries and creative industries, 
assuming that those two are closely related. However, little has been done to 
statistically define creative industries, and there is a mix-up between creative 
industries and creative products, assuming that those producing creative 
products by default also must involve creative production processes. Also, one 
may question if an industry itself can be creative, or if the creativity is inhabited 
in the individuals that make up the industry.  

In recent years a debate has taken place over how to separate creativity from 
traditional education-based skills. One side argues that an educational measure, 
traditionally the share of the labor force with a BA degree or more alternatively 
the average number of years in education, would be better (e.g. Glaeser, 2004). 
The other side expresses that education will not tell the whole story, but that it 
is of more importance what people do than what they studied for (e.g. Florida, 
2004).  
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Chapter 3 evolves in this context. The empirical analysis in this chapter uses 
the FAD database at Statistics Sweden, which includes all individuals and all 
firms in Sweden with their characteristics, including location, age, educational 
levels, and occupational status. This data offers a real opportunity to check for 
the exact occupational and educational distribution within private firms for all 
Swedish industries. Based on the highest concentrations of creative, service, and 
manufacturing occupations as well as higher education levels in general, the 
relevant industry segments are defined. 

The next step, and in the thesis context a most pivotal one, is to analyze the 
location pattern of different industry segments. The analysis points to the close 
relation between creative, knowledge, and service industries on one side, and 
large local markets on the other. The effect from being located in the main 
urban area within the urban region, as well as within one of the three 
metropolitan regions, is highly significant for all industries, but relatively 
weaker for the manufacturing industries. The results also imply that diversity 
and creativity, in terms of the number of establishments, are more closely 
related to the metropolitan regions. The concentration of activities, in terms of 
the number of employees, is more related to large markets in general. 

These results are interesting from a Swedish perspective. Unlike the US, 
Sweden consists of very few metropolitan regions, and other middle-sized 
regions compete to maintain high levels of competence to attract the creative 
and knowledge based industries. When the development of establishments, 
employees, and wage sums in the different types of industry segments is 
analyzed, the results clearly show that creative and knowledge firms are the 
most potent sectors with the strongest growth.  

So what regional characteristics determine the distribution of talent, the 
most important production resource for these industries after the 
transformation into a knowledge-based and creative society? In 2002, Florida 
published a seminal book, describing how quality of life and low barriers to 
enter the region influence the choice of location for creative and highly 
educated individuals. Florida’s hypothesis is that the wealth of regions depends 
on the presence of three factors: talent, technology, and tolerance (know as the 
3Ts) and that these factors cannot work as substitutes but only as complements. 
Much of the criticism of Florida’s work concerns the role of tolerance as a 
dominant factor for regional development, besides talent and technology. 
Glaeser (2004) also questions whether these three factors would explain 
something that traditional education-based variables could not capture.  

Chapter 4 is written against this background. A path-analysis is applied, 
which allows for establishing the role of the “three Ts” in sequences, but still 
connected, in a kind of regional economic eco-system. The analysis also 
separates the education-based human capital measure from the creative class 
measure, and finally de-constructs the creative class, based on the assumption 
that this is far from a homogenous group. Across the sample of Swedish regions, 
the creative occupational measures are more strongly related to the regional 
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wage levels, which are used as a proxy for the absolute level of regional 
standards of living. The results show that universities have the strongest effect 
on the distribution of talent (both in terms of highly educated and creative 
occupations). However, amenities (i.e. service diversity), and openness and 
tolerance also play a role in the distribution of specific types of human capital. 
Taken together, universities, tolerance and service diversity play complimentary 
roles in explaining the distribution of talent. This thesis chapter was the first of 
this work, but was later was re-written together with Professor Florida as a co-
author, and also tested in other national contexts such as the US, Canada, and 
China (Florida et al., 2007, 2008). 

Along with the economic and societal transformation, with a higher degree 
of urbanization and concentration of creative individuals and firms come 
externalities and inequalities. One outcome is that certain regions have a high 
degree of income inequalities. Another effect is the property boom in certain 
regions, which not only increases the barriers to entry but also pushes out some 
groups that initially were there. Chapter 5 is co-authored with Professor Florida 
and is the only paper in this thesis applied to US metropolitan regions. It dwells 
on the so-called gentrification process, an effect of the experienced economic 
and regional transition. Many regions, what Guyorko et al. (2006) call superstar 
cities - with an inelastic supply of land in combination with an increasing 
number of high-income households - have experienced a strong increase in 
housing values, often disconnected with the regional wages.  

This chapter analyzes the role of bohemian and gay concentrations for this 
process, as an additional factor to explain housing values. It is often conjectured 
in the media that artistic, bohemian, and gay populations increase housing 
values in the neighborhoods and communities they inhabit. But these groups 
are small, and the evidence of their effect on housing prices is anecdotal. 
Inspired by Glaeser et al. (2001) and their equation Regional Income + 
Regional Amenity Premium = Regional Housing Value, the regional amenity 
premium is extended into two kinds of mechanisms: aesthetic- amenity premium 
and a tolerance or open culture premium, both related to the bohemian and gay 
concentrations.  To further examine this, we use a combined measure of 
bohemian and gay concentrations – the Bohemian-Gay Index.  The efficacy 
and performance of this measure is tested besides other variables that are 
expected to affect housing values:  income, wages, technology, and human 
capital.  The findings indicate that the Bohemian-Gay Index has substantial 
effects on housing values and that it remains positive and significant alongside 
variables for regional income, wages, technology, and human capital. 
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1.8  Concepts, definitions, and data 
employed in this thesis 

An extensive amount of data and other material are used in this thesis. The 
second chapter is primarily based on a telephone interview in 2002. 194 
Information and Communication Technology (ICT) firms were selected, 113 
in Stockholm and 81 in Jönköping. Out of these about 20 percent no longer 
existed and about 15 percent declined to participate. Altogether, the number of 
received answers was 68 in Stockholm and 53 in Jönköping.  The database used 
for selection was AffärsData (Eng: BusinessData), which includes firm 
characteristics such as industry code, financial situation, and products. The 
firms were selected according to their stated industry code (SIC) comparable 
with a combination of the OECD and Swedish Business Development Agency’s 
(NUTEK) definition of the Information and Communication Technology 
sector (see appendix 2 for exact industry definition). The selected geographical 
areas were the Stockholm and Jönköping local labor markets. The number of 
firms found was 11,669 and by means of a random selection, the units were 
chosen to be included in the survey. This survey came to cover about all of the 
ICT firms in the Jönköping region because of its more limited market size. The 
location quotients and a map (provided in Chapter 2) were based on industry 
data from Statistics Sweden.  

Chapter 3 is based on the so-called FAD data base from Statistics Sweden. 
This micro-database covers all individuals (between 20-64 years of age), 
establishments and firms in Sweden from 1985 until today. However, the 
included variables for characterizing the three units vary over time, and the first 
year available for occupational data is 2001. Therefore, this year was the starting 
point for the analysis in Chapter 3, where all individuals are merged with the 
private firm establishments, and aggregate over industry to get the total 
occupational distributions within Swedish industries. For each individual we 
check the occupational status as well as his or her education. Occupations are 
categorized according to creative, service, manufacturing blue-collar, and 
fishing/farming occupations. Information is also included about the individual’s 
educational level, and highly educated are defined as someone with a university 
degree of three years or more.  Chapter 3 also uses wage sum data provided 
from Statistics Sweden. This is the total amount of wages paid by industries. 

 Chapters 3, 4, and 5 all employ the creative class definition according to 
Florida (2002), which includes the following occupations: computer and 
mathematical occupations, architecture and engineering, life physical and social 
science, education and training, arts, design, entertainment, sports and media, 
management occupations, business and financial operations, legal occupations, 
healthcare, and finally high-end sales and sales management. This definition has 
been highly discussed, and also criticized.  One objection has been that this is 
nothing else than highly educated individuals and therefore it is better to use a 
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traditional human capital measure based on the education level. Another 
objection has been that it tends to exclude other occupations that may also be 
creative. One needs to keep in mind that the creative class measure has been 
developed in an American context where the occupational structure within 
certain industries may differ from the Swedish example. However, this thesis 
will stick to this definition, basically for two reasons: (1) it is a frequently used 
measure and using it facilitates comparisons with other countries, and (2) using 
an occupational data measure instead of, or as a complementary to, an 
education-based measure is a way to explicitly define what working tasks people 
perform at work.  

There have been similar occupational-based measures in the past. In 1985 
Andersson analyzed the occupational structure in the Stockholm region during 
the years 1960, 1970, and1980. He distinguished between knowledge handling 
(which requires education), data/information handling (lower educational 
requirements), and service and manufacturing occupations. Knowledge 
handling included occupations related to technology, chemistry and physics, 
biology, medicine, pedagogies, law, arts and other technological and science 
based working tasks, in other words very similar to the Florida creative class 
definition.  While the manufacturing occupations constantly decreased during 
these years, the other occupational sectors grew. Andersson also separated 
knowledge from education, but admits a strong correlation between the two.  

Chapter 4 is based on industry and occupational data from Statistics Sweden. 
It also employs a measure for tolerance published by the Swedish Federation for 
Lesbian, Gay, Bisexual, and Transgender Rights (RFSL, 2006). The index is 
based on a ranking from 1-5 and covers all Swedish municipalities. The ranking 
is based on: 

Schools – the extent to which they teach about homo-/bi-/transsexual 
issues 
Municipalities – to what extent are the employees educated about 
discrimination issues?  
Municipality gay infrastructures – are there entertainment, nightlife, 
society activities available for this group?  
Homophobic crime rates – how common are those?  
Attitudes towards homosexuals among the municipality population – 
how do people in general relate to and accept this group? 

The reason behind the use of this tolerance measure is that Florida (2002a, b, c) 
found tolerance, e.g. low barriers to entry for minority groups, to be linked to 
human capital and technology concentrations.  

The same reasoning is behind the variables and data used in Chapter 5. 
While Chapters 2-4 are applied on Swedish regions, the fourth, co-authored 
paper, takes on an American perspective. Chapter 5 uses the 331 US 
metropolitan regions as the unit of analysis. Much of this data has been 
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collected with the help of Dr Kevin Stolarick of the Rotman School of 
Management at the University of Toronto, and is extracted from Census and 
Bureau of Labor Statistics (BLS) for year 2000. The human capital and creative 
class measure is based on the same definitions as in Chapter 3. The Gay-Boho 
Index used in the paper was initially called the “Self-Expression Index”. The 
idea was to use two groups that in some way express who they are; either in 
their way of living or in their everyday work. It is a combination of two 
measures equally weighted, (1) a location quotient for gay and lesbian people, 
and (2) a location quotient for artistically creative people such as authors, 
designers, musicians, actors, and performers. The latter is based on the U.S. 
Decennial Census Public Use Microdata Sample. Both were initially a part of 
Florida’s tolerance index (Florida, 2002a).  

The technology measure is the Milken Institute’s Techpole Index for year 
2000. This index ranks metropolitan areas based on: (1) high-tech industrial 
output as a percentage of total US high-tech industrial output and (2) the 
percentage of the region’s own total economic output that comes from high-
tech industries compared to the nationwide percentage. This is based on SIC 
and has thereafter been transformed into NAICS (see Appendix for exact 
definitions). 

The fifth chapter also makes a point in the differences between wages and 
incomes in relation to housing values. The first is defined as proceeds from 
wages and salaries plus self-employment income: interest, dividends, rents, 
royalties, estates, trusts; social security, or railroad retirement income, 
Supplemental Security Income (SSI), public assistance, welfare payments, 
retirement, survivor, or disability pensions, and all other income, and is based 
on Census data. The latter is defined as total money earnings received for work 
performed as an employee in the region. This measure includes wages, salary, 
armed forces pay, commissions, tips, piece-rate payments, and cash bonuses 
earned before taxes. This data comes from BLS.  

While some of the included analyses in this thesis would have benefited 
from examining changes over time, many variables have not been accessible for 
more than one or a few years, e.g. occupational data in Chapter 3 and 4, the 
tolerance variable in chapter 4, and housing prices based on the same regional 
division in Chapter 5. This has been an overall restriction in the writing of the 
papers and in the analysis of them.  

1.9  Main contributions of the thesis and 
suggestions for future research 

This thesis builds on a research tradition that has developed much during the 
last decades. While the classic location theory has a strong orientation towards 
the firm, later contributions, e.g. the New Urban Economics, have focused on 
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the role of location of households. The main contribution of the thesis, as a 
whole, is that it continues the work with a focus of the analysis on the inter-
relations between firms and households, mainly in a Swedish context, and adds 
to the knowledge on the role of occupations and knowledge of individuals. The 
most important conclusion of this work is that in order to understand the 
location of firms, we need to consider the location of individuals who will be 
employed by the firms. Crucial, creative employees are the labor employed in 
creative occupations. This implies a focus on preference structures of creative 
people. Also, we cannot consider the individuals or firms as isolated units, but 
rather as actors on the regional arena. Neither can these actors be considered as 
pre-located, stationary stocks, but rather flows that will be attracted to regions, 
where their preferences will be the most satisfied. In order to be a leading 
region, the arena needs to develop over time in a way that does not only satisfy 
the decision makers of the firms, but the preferences of the inhabitants.  

While Chapter 2 in this thesis primarily focuses on the introduction of a 
new technology, it also highlights the importance to be a region where 
individuals want to live. This was stressed by a majority of the interviewees as 
the one factor behind firm location decisions. The main contribution of 
Chapter 3 is the characterization of industries based upon their occupational 
and knowledge structure, rather than their final products. This is an attempt to 
raise a discussion about what a creative industry really is. It also shows the 
interrelation between creative and knowledge industries and urban regions. 
Chapter 4 contributes by setting the traditional 3T (technology, talent and 
tolerance) Florida model into a more sophisticated framework, taking both 
direct and indirect effects into account. It also adds to the knowledge of how 
the distribution of different creative occupational groups is affected by regional 
set up of institutions, as well as how they relates to technology and regional 
wage levels. The final chapter, Chapter 5, aims to contribute to our knowledge 
on how the distribution of talent and tolerance relates to the regional housing 
values. It has been a conventional wisdom that artistic, bohemian, and gay 
populations increase housing values in the neighborhoods and communities 
they inhabit. But these groups are small, and the evidence of their effect on 
housing prices is anecdotal. This is an attempt to sort out how the openness 
and tolerance factor is related to the regional housing values, beyond the 
anecdotic stories. 

A task for future research is to consider where we would find an equilibrium 
in the following situation (figure 4): 
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Figure 4: The creative individuals and their choice of job characteristics 

where R is relevance (do the job match the education?), P is the pay (is this a 
well-paid job?), and C is the creativity in the task that is to be performed in the 
job (is the job creative?). 

In the first case (job 1) the job is highly relevant in relation to the 
educational background, and also well-paid, but it offers little creativity in the 
working task for the individual. This may be the engineer, who is being offered 
a routine-based job (e.g. as a machine engineer) in a factory. The second case 
(job 2) offers a less relevant job, but still well-paid and also creative. This can be 
the engineer, who is engaged by a consultancy firm to help developing their 
customer’s marketing of machinery. The last case (job 3) offers a job that is 
relevant in relation to the education, but not well-paid. However, it is highly 
creative. This can be the same engineer, being offered to stay as a doctoral 
student after finishing his degree. What step may we assume this individual to 
take? And, if we believe creativity to be important to creative people, what 
happens to the migration pattern in regions that mainly offer jobs of type 1? In 
the Swedish case we can see such a regional pattern if we compare the two 
metropolitan regions Gothenburg and Stockholm, where the former represents 
job 1 opportunities, and the latter job 2 and 3 opportunities. Individuals who 
start in Gothenburg, and who set creativity high, can either choose to start up 
their own firm or to migrate to Stockholm (given an assumed restriction that 
you can only chose between these two regions). A study of the individual 
decision making, as well as the outcome of the situation, should be a priority 
for future studies within this field.   

Another contribution of the thesis is the decomposition of industries 
according to their occupational structure, a decomposition based on the 
individuals whom they employ and their characteristics. Traditionally, industry 
data are used, reporting on the number of establishments or employees. Often, 
the categorization of firms and industries are based on our pre-supposed 
assumptions of industry, not unusually based on the final products rather than 
the actual processes within the firms. This thesis makes an attempt to go 

Creative Individual 

Job 3 Job 2 Job 1 

P + R - C + P - R +C + P + C - R + 
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beyond this and actually consider the tasks performed by the people within the 
firms.   

Within both those above mentioned fields of research, a lot of work still 
remains. There is still a need to learn a lot more about creative individuals and 
what they want from their regions. Another major field of research is how this 
knowledge later can be used by regions in their policy making, where 
knowledge is turned into practice. We also need to create a better 
understanding of the negative externalities followed by this societal and 
economic transformation, where the leading regions also tend to come with 
large class and income divides. Further, a developed knowledge of the role of 
culture and regional tolerance, for a decrease in the regional barriers to entry, is 
needed, preferably also with a national context to it. The role of tolerance and 
culture is to a large extent depending on the national framework and traditions, 
as well as the variation across regions within the nation. The model in Chapter 
4 in this thesis has later been tested in a US and Chinese context (Florida et al., 
2008a, b). An overall comparison between these works highlights the national 
differences of the role of tolerance and culture.  

On the firm or industry level, there is a need to understand that individuals 
will not be more creative than what they are allowed to be. In a debate, where 
the definition of creative industries is based more on the final product than the 
tasks involved in the production process, the need for a wider discussion is 
extensive. While Chapter 3 in is a first step in this direction, it is important to 
deepen this knowledge in the future. Not only is there a need to understand 
those differences in occupational distributions in firms within different types of 
industries, but to understand differences between regions. The hypothesis is 
that the processes and tasks performed by the firms in a given industry i in a 
metropolitan region will differ from firm located in a smaller region, but still 
within the same industry i, and that much can be learnt about regional 
development from an increased understanding of such differences.  

Also, for future studies it is important to go even further in the analysis of 
firms within creative industries. Based on the knowledge so far, it is reasonable 
to expect a trade-off situation in the short run between knowledge-related 
creativity and often manufacturing -related productivity, and that resources 
have to be spent on research and development in order to increase productivity 
in the long run. These trade-off processes require further research in order to 
understand how such decision-making is made, and how firms can allow for 
creativity at the expense of productivity in the short run.  

Basically, the message of this thesis is that in order to understand regional 
economic development in today’s society, it is essential to consider the 
individuals as well as the firms, and not the least the main actor – the region - 
and its ability to attract and maintain creative individuals and firms. This is the 
key to future development and the wealth of urban regions.  
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Appendix 1: Techpole Definitions and 
Transformation 
Milken Original 
 
SIC 
283 Drugs 
357 Computer & Office Equipment 
366 Communications Equipment 
367 Electronic Components & Accessories 
372 Aircraft & Parts 
376 Guided Missiles, Space Vehicles & Parts 
381 Search, Detection, Navigation, Guidance, Aeronautical Nautical 
 Systems, Instruments, & Equipment 
382 Laboratory Apparatus and Analytical, Optical, Measuring, & 
 Controlling Instruments 
384 Surgical, Medical, & Dental Instruments & Supplies 
 
SIC High-Tech Service Industries 
481 Telephone Communications Services 
737 Computer Programming, Data Processing, & Other Computer Related 
781 Motion Picture Production & Allied Services 
871 Engineering, Architectural, & Surveying Services 
873 Research, Development, & Testing Services 
  
Best approximation using Census provided bridge 
 
NAICS 
 
3254 Pharmaceutical and Medicine Manufacturing 
3341 Computer and Peripheral Equipment Manufacturing 
3342 Communications Equipment Manufacturing 
3344 Semiconductor and Other Electronic Component Manufacturing 
3345 Navigational, Measuring, Electromedical, and Control Instruments 
 Manufacturing 
3364 Aerospace Product and Parts Manufacturing 
3391 Medical Equipment and Supplies Manufacturing 
5112 Software Publishers 
5121 Motion Picture and Video Industries 
5171 Wired Telecommunications Carriers 
5172 Wireless Telecommunications Carriers (except Satellite) 
5173 Telecommunications Resellers 
5181 Internet Service Providers and Web Search Portals 
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5413 Architectural, Engineering, and Related Services 
5415 Computer Systems Design and Related Services 
5417 Scientific Research and Development Services 
5419 Other Professional, Scientific, and Technical Services 
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Chapter II 

Introducing a New Technology 

The Location and Diffusion Process of ICT 

Charlotta Mellander 

Abstract 
This paper studies the Information and Communication Technology (ICT) sector in 
Sweden during its development boom from 1990 - 2000, with a focus on location 
and diffusion, using Stockholm and Jönköping as reference leader and follower 
region. The location and diffusion pattern of firms within the sector is analyzed, 
based on a telephone interview survey. According to theory, new, non-standardized 
techniques are frequently initiated and promoted in leader regions. In order to leave 
space for new activities, standardized and maturing techniques must gradually be 
removed from the leading region to follower regions. Also, non-standardized ICT 
products and ICT services are assumed to be distance sensitive; that is, there is a 
need for close contacts between buyer and seller for production and consumption, 
increasing the importance of the nearby local market. The results show that the ICT 
industry was introduced earlier and faster in the Stockholm region. There was a 
significant difference in the software/hardware ratio between the regions, and 
Stockholm had a significantly larger share of its production within the ICT service 
sector. The Stockholm firms also had considerably more spin-offs and multi-
establishments.  

 
 
 

Key words:  Location, Diffusion, Technology 

JEL: R11 R12 
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2.1  Introduction 
Some countries in the European Union have adopted information technology 
more successfully than others (OECD, 2001). However, within these countries 
a similar diffusion and adoption pattern is revealed. The diffusion of the sector 
has not been evenly spread across regions in the countries, but has developed 
faster in a limited set of geographical areas. The purpose of this paper is to 
further examine the location and diffusion patterns of this industry and at the 
same time analyze what makes these limited geographical areas so attractive.  

This paper studies the location and diffusion processes of the ICT sector in 
Sweden during the 1990s, using Stockholm (metropolitan) and Jönköping 
(medium-sized) as reference regions. What influences the firms’ choice of 
location and diffusion? The reason for choosing these two regions as references 
is that both have been quite successful within the ICT sector during the 1990s. 
However, Stockholm, the capital city of Sweden with close to 2 million 
inhabitants, has a larger nearby market and can also offer a more well-educated 
labour force. 

Initially, the paper presents theories on location and diffusion before 
mapping the concentration of ICT sector in terms of establishments and 
employees, with a special focus on the reference regions. This is followed by the 
findings that emerged from a telephone survey in 2002 with firms in the ICT 
sector in Stockholm and Jönköping, focusing on the location and diffusion of a 
new technology during its introduction stage. 

2.2 Location and Diffusion – Theories and 
Concepts 

2.2.1  Classic location theory 

Classic location theory, going back almost two centuries, was primarily based 
on transportation cost-arguments (von Thünen, 1826), explaining that firms 
will compete for space close to the central market place to reduce their costs. 
The theory was developed during a time when the main produce was food and 
traditional manufacturing goods. The classical Weber (1909) problem concerns 
the location decision of a firm with two different inputs that the firms 
transform into one output. The firm has to consider the location of each of the 
input suppliers, which we assume are in different places. Based on this 
knowledge, the firm has to decide where to locate in relation to those input 
suppliers, while at the same time taking the distance to its final market into 
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account, basically minimizing the sum of the transportation costs associated 
with the two suppliers and their customer market. Beckman and Thisse (1986) 
later extended this problem when they set up a situation with a firm relying on 
several inputs and several market places to deliver the final outputs to.  

Marshall (1890) was one of the first economists to stress the positive effects 
of firm co-location. Increasing returns to scale was analyzed in a more 
sophisticated framework and he distinguished between internal and external 
economies of scale. Further, Marshall shows the cumulative relation between 
the internal economies of scale and the size of the market outlets. Firms will be 
drawn to large markets, and markets will be large since firms are attracted to 
them. This idea was later developed by Ohlin (1933), where he makes a 
distinction between localization economies arising from the size of the local 
industry and agglomeration effects coming from the local economy as a whole. 
A similar contribution to this field was made by Hoover (1937, 1948). In his 
settings, internal returns to scale are firm-specific, while localization economies 
are industry specific and urbanization economies are urban region specific.  

While work based on von Thünen and Weber and their followers illustrated 
classic supply-side theory, Christaller (1933) and Lösch (1940) developed the 
demand-side theory. The basic assumption here is that all firms have identical 
production costs and they sell to a spatially distributed market. The price of the 
good depends on the cost of overcoming distance from the factory. In the 
location decision process the producer should seek to control the largest 
possible market area, though under the influence by consumer behavior and the 
location decision of other firms. As long as the producer can offer the lowest 
price, he will have monopoly control over that specific section. The different 
variation in demand in space will thereby influence the spatial pattern of firm 
location and market areas. In their context a regular pattern of crystal structures 
(hexagonal) will appear, partly reflecting the real-world structure of cities. The 
Central Place Model (CPS), based on the work by Christaller (1933) and Lösch 
(1940), and later developed by Beckmann (1958; 1986) and Tinbergen (1967), 
examines the trade-off between economies of scale and transport costs and 
explains why producers cluster into a hierarchy of cities serving the market 
areas. CPS also takes on a demand perspective and is consistent with the idea 
that regions with a large and dense market will have a richer economic milieu, 
attracting both households and firms. The reason for this is quite intuitive. The 
trade-off between scale economies and transportation costs will lead to 
emerging central places that each serves the surrounding markets. This could be 
applied to towns serving rural markets, but it could as well be applied to 
business districts within a metropolitan area (Fujita, Krugman & Venables, 
1999).  

Altogether much of this work focuses on distance as a friction that needs to 
be minimized. However, the classic location theory is developed within a time 
framework where transport was costly, the infrastructure less developed, and 
means for transportation less innovative than what we see today. Glaeser and 



Jönköping International Business School 

 50

Kohlhase (2004) illustrate the dramatic decrease in transportation costs since 
1890, and for most economic analysis today transportation is being considered 
a factor of far less importance. At the same time there has been a shift in the 
industry structure. The share of manufacturing goods is decreasing and instead 
we experience an increase in service and knowledge production. The results by 
Glaeser and Kohlhase are ambiguous, though. While we have experienced a 
transportation cost decrease for manufacturing goods, the lion’s share of today’s 
production, namely services, is still highly dependent on nearness to the market 
places and involves extensive transportation costs.  

Also, agglomeration theories have shown the positive relationship between 
growth, regional diversity, and market size. Market size can be interpreted as 
the population size in the market region as well as the accessible income in the 
same. So far, theories have mainly focused on the importance of location of 
firms in order to understand and create regional and national economic growth. 
However, through the “creation” of a market place of diversity and size, people 
will be attracted to the place and the demand size of the market will increase, 
stimulating the entry of new firms in the region.  

Additionally, the new economic geography (NEG) can be traced from 
general equilibrium theory and theory on monopolistic competition, with a 
focus on the trade-off between forces of agglomeration and dispersal. Associated 
with NEG are models of endogenous growth (Romer, 1986; 1990), and spatial 
accumulation of human capital (Lucas, 1988). A basic element in NEG is that 
households and firms are stimulated to migrate between regions. The seminal 
core-periphery model by Krugman (1991) is one type of analysis where the 
relationship between rural and urbanized regions is emphasized as well as the 
interplay in a city system.   

2.2.2 Dynamics of location 

Just as Vernon (1963) so insightfully noticed, in the 1950s big cities like New 
York tended to be an attractive place for firms to locate in. Despite the lack of 
natural resource advantages, including the existence of high commuting costs, 
high relative wages and with new transportation systems decreasing the 
importance of ports, firms still chose New York as their point of location. What 
these firms had in common was a limited demand for space. The firms also 
shared an uncertain future and needed a capacity for quick adjustments, relying 
to a larger extent upon face-to-face communication. In other words, emerging 
firms with not yet matured and standardized products face a different kind of 
regional requirements. A few years later Vernon (1966) proposed the product 
life cycle theory: At an early stage of the product’s life cycle, most production 
inputs will come from the region where it was invented. As the product is 
adopted, production will gradually be transferred away from its point of origin 
since the regional location advantage changes. In line with Vernon, Artle (1959) 
made an empirical study of six retail activities in the Stockholm metropolitan 
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region. He emphasized the economies from firm location in proximity to the 
location of the firm’s input suppliers and output purchasers.  Johansson and 
Quigley (2004) extended this reasoning by distinguishing between the 
economies from co-location based on (1) proximity externalities and (2) 
network externalities. While the first implies a cost reduction for distance-
sensitive transactions and interactions, the latter shows how joint links of firms 
can reduce transaction and interaction costs over long distances. The 
establishment of such links is made smoother by location proximity between 
firms.  

In work by Krugman (1991), Markusen (1996) it has been shown that 
entrepreneurial activities are place-dependent in so far that entrepreneurs stick 
to places where they have personal preferences and connections. Even with a 
certain path dependency present, others have shown that more standardized 
products are pushed out from these space limited regions due to cost 
minimization pressure and “congestion effects” (Polenske, 2003). While 
Vernon (1966) introduced the product life cycle, Williamson (1975) proposed 
an industry life cycle, referring to three different stages of industrial life: the 
exploratory, the intermediate development, and the mature stage. The first stage 
is associated with the supply of a new product. The design is still relatively 
primitive and the manufacturing process little specialized. Volume is low and 
the product is marketed via a wide range of exploratory techniques. In the 
intermediate development stage the manufacturing process is more refined and 
output increases rapidly to supply the unsatisfied market demands. This stage is 
typified by less uncertainty and the market definition is sharper. As the industry 
matures, it enters the third stage. The market may continue to grow but with 
about the same rate each year. Manufacturing and marketing is also highly 
refined during this stage.  Most supplier and customer connections are now 
established on the market, and there is a limited change in the market shares. At 
this stage very few innovations take place; rather, there is an improvement in 
variety (Audretch and Feldman, 1996). Klepper et al. (1982; 1990; 1995; 
1996) examined the shakeout stage, when the number of entries decline while 
the exit rates remain steady or rise, leaving the industry with a decline in the 
total number of firms during the mature and declining life cycle stages.  

Based on Williamson’s, Audretch and Feldman’s, and Klepper’s work Kang 
(2006) structures the industry life-cycle in its different stages (Table 1): 

Table 1: The Industry Life Cycle 
 Exploratory 

Stage 
Intermediate 
Development 

Shakeout Mature 

Product Volume Low Rapidly 
Increasing 

Declining Stagnate or Declining 

Uncertainty High Medium Medium Low 
Entry Emerging Expanding Sharp Declining Low 
Exit N/A Low Low-Medium Low-Medium 

Source: Kang (2006)  
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Hayter (1997) introduced an alternative way of categorizing regional 
location characteristics with respect to the demand from “new economy firms”, 
such as the ICT industry firms. Hayter takes into account traditional variables, 
including transportation, materials, markets, labor, and external economies. But 
he also includes aspects such as land/building availability and cost, local 
customers’ taste, amenities to attract labor preferences and regional 
governmental attitude, stability and business climate. 

 Transportation costs for manufacturing goods have decreased over time, 
and so has the importance of being close to materials resources as well (Glaeser 
et al., 2001). Also, energy can be supplied with little variety in cost and quality 
over regions. Instead, the importance of being close to a qualified labor force 
has increased relatively with the shift towards services and knowledge-based 
production. This is related to factors such as amenities, which affect the 
geographical distribution of the qualified labor force, and in turn also influence 
the cost of land rent and housing values (Roback, 1982; Florida and Mellander, 
2007). At the same time, the importance of local customers can be expected to 
have increased. First, some of those play a significant role as early adopters to 
new innovations, but with the shift towards services from traditional 
manufacturing, nearness to the local market becomes more important since 
services, and especially consumer services, are expensive to transport. 

To sum up, new products often require a higher share of knowledge inputs 
than products later in their life cycle. Therefore, the earlier in the life-cycle, the 
higher the demand for a location close to highly educated and more qualified 
individuals. Closeness to a university may be one way of ensuring this. It is also 
important to ensure a demand for those innovative products in a local 
environment of alert customers as early adopters.  

Today, many regions compete in order to attract innovative branches with 
growth potential. The more information channels between regional 
entrepreneurs and the “world economy”, the larger the chance of getting new 
ideas from other creative hubs. With a high variety of education and 
competence profiles, imported novelties and ideas can be taken in, charged and 
developed. However, a geographical closeness to the own regional market place, 
with a wide range of customers and suppliers who are willing to try out new 
products, increases the probability of being in the forefront of a new innovative 
wave and the initial stage of a product or industry life cycle. Later, to give way 
to new activities, the matured products with a more standardized 
manufacturing process are diffused into other, possibly lower skilled regions 
with less cost for land. This outsource process may concern certain routines 
within a firm that have become standardized, while the more innovative 
processes within the firm stay located in the metropolitan region. The outsource 
process may also concern a firm in its entirety. 

A functional region could be identified by the economic-geographical 
properties of its nodes, e.g. the frequency of spatial interaction between actors 
in separate nodes of the region or the infrastructure network, which connects 
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the nodes. One of the more important factors is the local labor market and how 
it is spatially structured. Altogether, a functional economic region is an entity in 
which interplay takes place within established networks. The interplay consists 
of communication, decision-making, and delivery of resources (Fox and 
Kumar, 1965). Both Central Place Model and Life-Cycle Models can 
characterize regions as leaders and followers or senders and receivers. Based on a 
combination of those, Forslund and Johansson outline a spatial dynamics 
model of leader/sender and follower/receiver regions (1995).  

Recognizing that not all products can be assumed to strictly follow a spatial 
life product cycle, Johansson (1998) distinguishes between (1) the routine based 
products, and (2) knowledge-based products. The latter case may never 
experience dispersion from the denser knowledge intensive regions, but instead 
they continuously renew and customize their supply in their initial market 
place. Johansson makes a further distinction between products with high and 
low distance sensitivity. The higher the sensitivity, the larger the fraction of 
deliveries will take place within the same region (demand-based location). If the 
product is less sensitive (demand based location), the firms base their location 
decision more on the location of production inputs (supply based location), 
especially when inputs are distance sensitive.  

In other words, we can expect new technologies to be introduced more 
frequently in the leader/sender region than in the follower/receiver region. In an 
early phase, production will grow faster in the initiating region, while the 
followers can expect to achieve a higher expansion rate in a later phase. Novel 
and young, non-standardized product vintages are frequently initiated and 
promoted in leader regions. In order to leave space for new activities, 
standardized and maturing product vintages must gradually be removed.  
Sectors experiencing fast growth tend to be more concentrated to leader 
regions, but with a decrease in growth rates, the industry is dispersed and 
transferred to follower regions.  

The leader/sender hubs could also be seen from a geographically larger 
perspective, as being smaller parts of an international system. Only a very small 
part of the world’s innovations will be created in a particular region, and the 
number of international innovations will always exceed the number of those 
internally generated. This implies that in order to be a leader/sender region, a 
rich import network is a necessary condition. Whether the region will be able to 
adopt and/or imitate these new influences depends on available resources and 
system properties of the region. The faster the adoption, the more innovative 
products will reach the import centre and also do so at an earlier stage of their 
product cycle. Also, production characteristics are related to the leader/sender 
and follower/receiver relation. A non-standardized production should be 
expected to be hosted more frequently by leader regions than by follower ones. 
Nevertheless, at an early life-cycle stage most innovations tend to be non-
standardized. With a maturing process, production becomes more standardized 
and diffused.  
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The role of cities as leaders has also been in focus in the work by Jacobs 
(1969) and later Florida (2002) as these are centers for diverse economies that 
stimulate innovations. In Jacob’s later work (1984) she questions the causality 
between growth and urbanization. Her argument is that urban economies are 
the force behind the wealth of nations and not the other way around, and she 
also highlights the advantages of being an importer rather than an exporter. The 
importance of urban regions and metropolitans for economic growth was also 
recognized by Lucas (1988). Localized information and knowledge spill-over 
are more likely to appear in urban regions.  

The relation between firms and markets is also affected by the production 
routinization process. The basic assumption is that the less standardized the 
production process, the higher the need for geographical closeness to the 
market, both with regard to suppliers and customers. In Johansson and 
Paulsson (2004) ICT services are shown to be more dependent on the very local 
ICT market and are more distance sensitive than manufacturing products. 
Services differ from traditional manufacturing goods in many ways. First, most 
often they demand an interaction between producer and consumer in the same 
locale. Second, services may vary more and tend to be less standardized than 
traditional manufacturing goods. Consequently, non-standardized production 
is expected to be more frequent in regions with a larger local market, while 
standardized production firms will act on a more urbanized market, but 
hypothetically with more connections to markets outside their very own region.  

2.2.3  Start and location decision of the individual firm 

If we consider the choice of the individual firm, it can decide whether to start a 
business or to spend its time and resources on an alternative activity with a 
higher probability of profit. Given that the firm chooses to start, it also has to 
consider the best place for its location. This can be expressed as follows: 

If all incomes and costs are expected over a period, denoted t, and the 
expected life time of the firm is denoted L, we can define; 

 
A = set up of activities 
R = set up of the regions 
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where tΠ  is the profit gross of overheads (revenues minus variable costs), 
net of taxes, which we assume equal across regions. The production cost is 
thereby separated into fixed (denoted F) and variable costs.  The firm is 
supposed to be risk neutral in this context. We also assume the fixed cost only 
to be related to the actual start up of the firm and thereafter depreciated over 

time. δ is the rate of depreciation and te δ− is the discount factor for future 
incomes and costs. The firm will choose to locate in the region where the 
expected profit is the highest in relation to all other regions, and where no other 
activity would generate a higher profit.  

To what extent are the incomes and costs related to the location in question? 
While we may not expect the average price of goods and services to vary 
considerably between regions, we can assume that the quantity sold, especially 
for services other distance-sensitive products, to be largely dependent on the size 
of the nearby market place. On the cost side we assume the fixed cost to vary to 
a certain extent. Given that households and firms compete for the same land, 
being physically located in an attractive region increases the cost for housing. In 
terms of variable costs, those can be regarded as more variable, especially in 
knowledge intense industries. Not having access to the right knowledge, a 
highly educated labor force, can either restrict the production, q, or drive up 
the price for the labor there is available, since the labor force will demand a 
relative wage increase to compensate for the lack of regional quality and 
attractiveness. Costs, in terms of capital and natural resources, are assumed to 
vary very little between regions due to low transaction and transportation costs. 
We also assume little variation between regions for energy costs related to the 
production. To sum up, we expect the major differences in terms of costs 
between the large and medium/small sized regions to concern costs for labor 
and housing. 

2.3  Hypothesis of the study 
Based on earlier studies, one can assume that firms in innovative phases tend to 
locate in larger, internationally connected regions. In this study, Stockholm, the 
Swedish capital and a metropolitan region, takes on the position as the leading 
region for the ICT sector. It could also be regarded as the “leader” or the 
“sender” of this new technology in the Swedish ICT diffusion process. 
Jönköping, a medium-sized Swedish region, with a fairly good position within 
the ICT sector from a national perspective, represents the “follower” or a 
“receiver”. In relation to this view the following hypotheses will be tested: 
1. The theoretical framework suggests that leader regions with larger market 

places can offer advantages at an introduction stage. Hypothesis 1 suggests 
that the ICT industry was earlier and faster in the Stockholm region than 
elsewhere during 1990 to 2000. 
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2. Theory implies that software and service production are less easy to turn 
into routine activities than hardware and manufacturing production. 
Hypothesis 2 states that the ratio of software/hardware and 
service/manufacturing in the Stockholm region is above the one in the 
Jönköping region.  

3. Based on theory, the less standardized a product, the more distance 
sensitive it is, and therefore the importance of the local market is larger. 
Hypothesis 3 says that distance-sensitive products and services should be 
more frequent in the Stockholm region than in the Jönköping region.  

4. According to theory, multi-establishment firms primarily locate their extra-
regional establishments in other large functional markets. Also, spin-offs in 
the form of new subsidiaries are more frequent in the metropolitan region. 
Hypothesis 4 states that this should be more frequent in the Stockholm 
region than in the Jönköping region. 

2.4 The Reference Regions 
The two reference regions in this paper are the Stockholm and Jönköping local 
labor markets. The former represents the leader or the sender region, while the 
latter is the follower or the receiver region (map available in appendix 1). 
Stockholm, the Swedish capital city, accounts for approximately 20 percent of 
the population, almost 30 percent of the incomes and the highly educated, and 
is considered to be a national economic engine. The city is situated in the 
middle of the largest regional market in the Nordic countries. Few regions 
within the EU have a higher GNP per capita than Stockholm. In the region 
more than 150,000 firms operate, out of which 98 percent are small firms with 
less than 20 employees. In the last 15 years the economic growth has been twice 
as high in Stockholm as in the country at large. The economy has been 
specialized in knowledge-intensive production, with an international cluster of 
development-oriented firms within the information technology and 
telecommunication sector. On the whole, the market is characterized by a 
highly diversified business structure, hosting a great number of firms that do 
not find viable markets in other parts of the country. The regional R&D sector 
is dominated by large firms such as ABB (electrical engineering products), 
Ericsson (communication equipment), Scania (trucks), AstraZenica and Pfizer 
(pharmaceuticals), and Electrolux (household appliances).  

The Jönköping region is of medium-size and its population is about a tenth 
of that of the Stockholm region. As in the Stockholm region, Jönköping is one 
of the few regions in Sweden that has experienced a fast economic growth 
during the last decade (51.2 percent in Stockholm and 45.7 percent in 
Jönköping between the years 1993 and 2000), which makes them two of the 
fastest growing regions in Sweden. Both now hold an increasing share of R&D 
and producers services, but contrary to the Stockholm region, Jönköping has 
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had a strong manufacturing production focus. The region is well- known for its 
concentration of successful small and medium-sized enterprises. The number of 
registered firms is about 9,000, out of which approximately 3,300 are joint-
stock firms. 

At the same time, though, it hosts a cluster of firms in ICT-related 
production, such as electronic road-pricing equipment, computer-based 
learning systems, and aerospace systems. The region has a strong geographical 
advantage being situated in the middle of the three economically strongest 
regions Stockholm, Gothenburg, and Malmö, with relatively close accessibility 
to these markets.            

2.4.1  Regional specialization and concentration of ICT  

Using Stockholm and Jönköping as our reference regions, it is also interesting 
to see the big picture; how has the regional ICT-sector developed here during 
the last decade, also in relation to the rest of the country? A classic illustration 
of industrial concentrations is to use a location quotient1. The advantage of 
using this quotation instead of just looking at the numbers of employees or of 
establishments is that this will be weighted by the share of the total national 
market. A quotient equal to 1 indicates that the regional share of establishments 
or employees in a sector is equal to national average. A quotient exceeding 1 
indicates a higher concentration, while a number below 1 indicates that this 
industry is less concentrated than average.  
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  Figure 1: LQ for ICT Establishments. 
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  Figure 2: LQ for ICT Employees 

 
In terms of establishments (Figure 1) the concentration of ICT in Stockholm 
was initially somewhat above that in the Jönköping region, but over the decade 
this relative position has been changed, leaving them at about the same level. 
Yet, when we compare the LQ for employees in the ICT sector (Figure 2), 
Stockholm has far outperformed Jönköping with a level around 1.5 to 1.75. 
The Jönköping region initially was at a level above the national average, but 
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slowly decreased its share over time and is now around 0.75. This is probably a 
reflection of the size of the ICT firms in these two regions, with Stockholm 
representing a location for all firm sizes including larger ones, while Jönköping 
hosts medium and small sized firms.  

In terms of leader and follower regions, the LQs for establishments from the 
earlier 1990s indicate that the industry may have been introduced earlier in the 
Stockholm region and that this has been “neutralized” over time, with a 
concentration at approximately the same level. However, the relation between 
establishments and employees still holds, with a higher concentration of 
employees in this sector, indicating that the production made by the firms in 
Stockholm may be more labor-intense. This could be a result of, for example, 
more service-related production in Stockholm, which traditionally demands a 
higher share of labor, or it could be a result of less other standardized 
production.   

2.5  The Survey and Findings 

The telephone interview survey was conducted from February to April in 2002 
at Jönköping International Business School on behalf of the Office of Regional 
Planning and Urban Transportation (Swe Region- och Trafikplanenämnden) in 
Stockholm. 194 firms were selected, 113 in Stockholm and 81 in Jönköping. 
Out of these about 20 percent did not exist any longer and approximately 15 
percent declined to participate. Altogether, the number of received answers was 
68 in Stockholm and 53 in Jönköping.  The database used for selection was 
AffärsData and the firms were selected according to their stated industry code 
(SIC) comparable with a combination of the OECD and Swedish Business 
Development Agency (NUTEK) definition of the Information and 
Communication Technology sector (see appendix 2 for exact industry 
definition). The selected geographical areas were the Stockholm and Jönköping 
local labor markets. The number of firms found was 11,669 and by means of a 
random selection the units were chosen to be included in the survey. This 
survey came to cover about all of the ICT firms in the Jönköping region, 
because of its more limited market size. The aim was to analyze if the 
theoretically assumed patterns could be supported empirically. Would there be 
a support for more frequently initiated activity in the Stockholm region that 
later was diffused as the production became more standardized? And would the 
Stockholm firms rely more on their local market than those in the Jönköping 
region? 

The questions also aimed to search for firm characteristics (sales, number of 
employees, their degree of education etc) and revolved around the 
establishment process within the region and the further diffusion of the firm 
into other regions. Basically, the survey aimed to find out what mechanisms 
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that could be considered important when a new technology is being located and 
diffused in a country.  

The survey had certain restrictions. Some of the small firms were no longer 
in business. There is a lag between a firm existing in the market and the de-
registration of the firm, and several of the selected firms did no longer exist. 
Some of the firms were dormant/not active at the moment. Another restriction 
was that a number of ICT registered firms turned out to be active within a 
totally different sector when contacted.  

Finally, one of the first questions concerned the firm’s main activity. The 
purpose was to map the type of production into manufacturing and services, 
hardware and software. However, the answers were often ambiguous. Many 
firms seemed to “cover” all types of manufacturing and services. Some firms did 
not only produce software but did also offer consulting services. There were 
about as many alternative activities as there were interviews.  This made it more 
difficult to separate the firms into groups based on manufacturing or services. 
The categorizing of those results where therefore made together with people 
familiar with the ICT industry. 

2.5.1  The Survey Results 

Categorizing the firms 

To be able to understand the nature of the firms, some basic facts were 
categorized: the number of employees, the turnover, and the degree of 
education within each firm. 

Table 2: Number of employees 
 Stockholm Jönköping Total*: 
 N Share N Share N Share 
1-5 people: 29 0.43 21 0.40 50 0.41 
6-20: 9 0.13 20 0.38 29 0.24 
21-50: 4 0.06 7 0.13 11 0.09 
51-200: 5 0.07 2 0.04 7 0.06 
201-500: 9 0.13 2 0.04 11 0.09 
More than 500:  12 0.18 1 0.02 13 0.11 
Total: 68 1 53 1 121 1 

* Sum of Stockholm and Jönköping observations  
 

Most of the firms were small with only a few numbers of employees (Table 2). 
Still, a somewhat different pattern emerged when comparing the regions, which 
revealed a higher share of larger firms in Stockholm. This was also related to the 
firm turnover in year 2000. 34 percent of the Stockholm ICT firms had a 
turnover exceeding SEK 250 million, while the same figure for Jönköping was 
approximately 18 percent. 
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When mapping the main activity of the firm, the alternatives were divided 
into manufacturing, services or both of those. In fact, many of the firms did 
offer a product as well as consulting services in relation to this.  

Table 4: Hardware-Software ratio 
 Stockholm Jönköping Total 
 N Share N Share N Share 
Manufacturing 13 0.19 10 0.19 23 0.19 
Services 37 0.54 21 0.40 58 0.48 
Both 18 0.26 22 0.42 40 0.33 
Total: 68 1 53 1 121 1 

 
The second hypothesis claimed that the production in Jönköping could be 
expected to be more standardized than in Stockholm. The ratio of 
software/hardware should therefore be higher in the Stockholm region, since 
software and software services are less easy to standardize and turn into routine 
activities. Service related firms were in fact more common in the Stockholm 
region, but a larger share of the Jönköping firms offered a combination of both 
(Table 3). In line with theory, the production in Jönköping tended to be of a 
more standardized character. This could indicate that Stockholm firms depend 
to a higher extent on their local marketplace and that their products are more 
distance sensitive. When following up on the firm’s main products and services, 
the Jönköping firms tended to produce hardware to a larger extent, while the 
Stockholm firms were more concentrated within the software industry 
(significant difference at the 0.1 level).  

Table 4: Hardware-Software ratio 
 Stockholm Jönköping Total 
Main product: N Share N Share N Share 
Hardware 7.5 0.22 14 0.41 21.5 0.32 
Software 21.5 0.63 15 0.44 36.5 0.54 
Both 1 0.03 5 0.15 6 0.09 
Other 4 0.12 0 0 4 0.06 
Main service:       
Net 1 0.02 1 0.02 2 0.02 
Hardware 2 0.04 7.33 0.16 9.33 0.09 
Software 46 0.81 26.33 0.56 72.33 0.70 
Person/ 
Organisation 

 
8 

0.14  
9.33 

0.20  
17.33 

0.17 

Other 0 0 3 0.06 3 0.03 

 
Since the observations are too few for many variables, the full table does not 

allow for an overall 2χ  test. Instead, products vs. services are tested separately, 
as well as software vs. hardware (independent of whether this is a service or 
product). The results show that there is a significant difference at the 0.01 level 
between Stockholm and Jönköping in terms of production of manufacturing 
products vs. service production, while the difference concerning hardware and 
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software is significant only at the 0.1 level. Basically, the second hypothesis 
could not be rejected, especially under the assumption that products are less 
distance sensitive than services.  

The education level among the employees could also be an indicator of the 
standardization degree. The assumption is that the less standardized the 
production, the higher the demand for skilled labor. The results from the 
survey showed some ambiguity. In firms with less than 200 employees, there 
was a higher education level among those located in Stockholm. However, in 
firms with more than 200 employees the result was the opposite. Still, on an 
aggregated level the local labor market in Stockholm does in fact supply a larger 
absolute number and variety of highly skilled labor. 

 
The Location Process  
Based on theory and also in line with the calculated location quotients (see 
section 3), the ICT sector was introduced both earlier and to a larger extent in 
the Stockholm region. The survey firms were asked about the location of the 
first establishment of the firm. Was it more common to have the start up in the 
Stockholm region than in the Jönköping region?  

The results show little difference between the regions. A majority of the 
firms had remained in the same region where they started (91 percent in 
Stockholm and 87 percent in Jönköping). Nevertheless, in the Jönköping case, 
for the firms where the activity had started somewhere else, one third had their 
start-up in the Stockholm region.  

More Jönköping firms had their start-up before 1991, which is prior to the 
real take-off of the sector (51 percent in Jönköping in relation to 28 percent in 
Stockholm). Those results may be somewhat uncertain, since most of the ICT 
firms in the Jönköping region stated that they were traditional manufacturing 
firms that later changed their manufacturing profile to ICT products.  

It is also of importance to understand why a firm decides to locate in a 
certain region. A majority of the firms in Stockholm, as well as in Jönköping, 
had located in the region where the founder wanted to live (approximately 60 
percent). This indicates that regional quality of life could be of importance not 
only for the distributions of households, but for the distribution of firms. More 
than half of the firms in this survey stated that the main reason for choosing that 
very specific location for their firm was based on the owner’s personal 
preference for the region in question – this was a place where he or she wanted 
to live. While this tells little about the survival rate of the firms, it does show 
that the regional quality of life could be of importance in explaining the start up 
frequency of firms.  

Twelve firms (out of the 122) stated that their reason was market potential; 
four firms claimed it was the customer market and five firms said it was the 
supply of competence and capital. Five of the firms had been located in a 
certain region by acquiring another firm, already situated in that area. The 



II. Introducing a New Technology 

 63

stated reasons for choice of location were very similar in Stockholm and 
Jönköping. 

To be able to map the connections to suppliers the firms were asked to what 
extent their sales value was based on their own production. The Jönköping 
firms did rely on production from subcontractors/subconsultants to a larger 
extent than those in Stockholm (table 5). More than twice as many firms in 
Jönköping stated a sales value based on less than 50 percent of their own 
production. This result may indicate that Jönköping firms have more contacts 
outside the local region on the supply side. Given the smaller size of their 
regional market, Jönköping firms probably had to rely on inputs form other 
regions to a larger extent.  

Table 5: Share of the sales value based on own production (in relation to sub-
contractors/sub-consultants) 
Own 
production: 

Stockholm Jönköping Total 

 N Share N Share N Share 
0-25% 3 0.04 4 0.08 7 0.06 
26-50%  4 0.06 9 0.17 13 0.11 
51-60%  2 0.03 4 0.08 6 0.05 
61-70%  1 0.01 4 0.08 5 0.04 
71-80%  4 0.06 3 0.06 7 0.06 
81-90%  6 0.09 4 0.08 10 0.08 
91-95%  3 0.04 1 0.02 4 0.03 
96-100%  40 0.58 20 0.38 60 0.49 
no info 5 0.07 4 0.08 9 0.07 
Total: 69 1 53 1 122 1 

 
The third hypothesis claims that a large share of the ICT firms in the 
metropolitan region has their most important customers in the home region. 
The importance of the size of the local market is assumed to be higher the less 
standardized a product is, because distance sensitivity is generically a declining 
function of standardization.  

Table 6: Location of main customers 
 Stockholm Jönköping Total 

In the same region 43.33 0.64 25.33 0.48 68.66 0.57 
Other regions in  Sweden 15.83 0.23 20.83 0.39 36.66 0.30 
Nordic countries 
(except Sweden) 

5.33 0.08 1.83 0.03 7.16 0.06 

Outside the  
Nordic countries 

3.5 0.05 5 0.09 8.5 0.07 

Total: 68 1 53 1 121 1 

 
The firms in Jönköping had customers located outside the local market to a 
much larger extent than those in the Stockholm region, which is also confirmed 

by a 2χ - test. This is fully in line with the theoretical framework. Since the 
Jönköping firm had a profile with more traditional manufacturing goods, one 
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can expect their products to be less distance-sensitive. Stockholm, on the other 
hand, with higher service production intensity, should have a larger share of 
distance sensitive output. A diversified supply of distance sensitive services 
requires a large regional market place. Altogether, there was support for the 
third hypothesis. 

 
The Diffusion Process 
Once up and running, the firms may come to a point when it is time to 
replicate the activity in other regions. This is related to the fourth and last 
hypothesis, stating that multi-establishment firms tend to locate their extra-
regional establishment in other large functional markets. Also, spin-offs in the 
form of new subsidiaries would be more frequent in the metropolitan region. 

The 2χ - test of the observations showed that the assumptions in hypothesis 4 
could not be rejected. There is a difference in pattern between Stockholm and 
Jönköping in terms of spin-offs. There is also a significant difference between 
the regions in terms of multi-establishments at the 0.1 level. 

When asked whether any firm subsidiaries had been created since 1990, 25 
firms (36 percent) in Stockholm confirmed that this was the case, whereas only 
11 firms (21 percent) in Jönköping had experienced such a development. The 
Stockholm firms had chosen to locate most of their subsidiaries within their 
own regional market place (6 firms), but also in the second largest Swedish 
marketplace, Gothenburg (2 firms). In the Jönköping case 50 percent of the 
new subsidiaries had been located inside the Jönköping region, and the others 
had been located in Stockholm and Linköping, the latter a region with a strong 
technology focus based on its technical university and its aerospace production. 
Altogether though, the large Stockholm market had been the choice of location 
for 7 subsidiaries (32 percent of this sample). In terms of diffusion outside of 
the national Swedish market, two out of the 53 Jönköping firms and 2 out of 
the 68 Stockholm firms had a establishments outside the Nordic countries. 
These establishments were located in other European countries but also in 
North America or in Asia.  

Table 7: Reasons for locating in another region 
 Stockholm Jönköping Total 
 N Share N Share N Share 
Adjust to customer 
demand 

11 0.65 5 0.36 16 0.52 

Increase market shares 2.5 0.15 4 0.29 6.5 0.21 
Increase production 
capacity 

2.5 0.15 1 0.07 3.5 0.11 

Increase of competence 
level 

0 0 2 0.14 2 0.06 

Decrease wage cost 0 0 0 0 1 0.03 
Reach new markets  0 0 1 0.07 1 0.03 
Economies of scale 0 0 1 0.07 1 0.03 
No information 1 0.06 0 0 1 0.03 
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The firms also stated their main reason for expanding their business outside of 
their own marketplace. The Stockholm firms mainly had done so to adjust to 
customers’ demand (11 firms) while the Jönköping firms did so to increase the 
market shares (4 firms), but also to adjust to their customers’ demand (5 firms). 
This result may imply that the regional Jönköping market place is considered 
too limited in size to allow growth to continue. By moving to new and larger 
markets, Jönköping firms could compensate for their smaller local market. The 
need to adjust to customers’ demand indicates that the product in question 
needs a geographical nearness to the customers, which pertains to services as 
well as goods that require customization and offer-sales services. According to 
theory, the probability of finding service production in Stockholm is larger, 
because of the larger market size and the larger amount of diversified customers 
found there. When examining the type of production that had been transferred 
or set up in other regions, the Stockholm firms confirmed that this mainly was 
related to system development, support and consulting besides the already 
running service related activities. In the Jönköping case the transferred or set up 
activity in the new region was somewhat more related to manufacturing, but 
also to support and consulting, sales offices or the same activity as that of the 
parent firm. 

2.6  Conclusions 
This paper aimed to analyze factors of location but also of diffusion of the 
Swedish ICT sector using Stockholm and Jönköping as reference regions, where 
the former represents a leader and the latter a follower region. According to 
theory, new, non-standardized techniques are frequently initiated and 
promoted in leader regions. In order to leave space for new activities, 
standardized and maturing techniques must gradually be removed from the 
leading region to follower regions. Also, an underlying assumption is that non-
standardized ICT products and ICT services are distance-sensitive, that is to say 
there is a need for close contacts between buyer and seller for production and 
consumption, increasing the importance of the nearby local market. 

Hypothesis 1 suggests that the ICT industry was introduced earlier and 
faster in the Stockholm region than elsewhere. The reason for this is that the 
Stockholm market offers local advantages for new products based on size and 
education level among the local labor force. The next hypothesis implies that 
production in the Jönköping region should be more standardized than the 
production in the Stockholm region. As a consequence, the theoretical 
framework implies that the ratio of software/hardware, as well as 
service/manufacturing, should be higher in the Stockholm region, since 
software and service production are less easy to turn into routine activities than 
hardware and manufacturing production. The third hypothesis claims that a 
large share of the ICT firms in the metropolitan region should have their most 
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important customers in their home region. The less standardized a product, the 
more distance sensitive it is, and therefore the importance of the local market is 
larger. Hypothesis four states that multi-establishment firms primarily locate 
their extra-regional establishments in other large functional markets. Also, spin-
offs in the form of new subsidiaries are more frequent in the metropolitan 
region.  

The results show that in the early stage the ICT industries were more 
concentrated to the Stockholm region than elsewhere. The location quotients of 
the ICT sector in Stockholm for both establishments and employees exceeded 
those in the Jönköping region in the beginning of the 1990s. While this was 
maintained throughout the decade in terms of employees, the establishment LQ 
leveled out during this ten year period to end up at approximately the same 
level for both regions. However, the ratio between the two indicates that the 
Stockholm ICT industry relies far more on labor intensive production than the 
Jönköping ICT industry. In other words, there is evidence in favor of 
hypothesis 1. 

Also, there is support for hypothesis 2 saying that the Stockholm region 
should have less standardized products and less routine production than the 
Jönköping region. The results show a significant difference at the 0.1 level in 
relation to the software/hardware ratio the two regions. Nevertheless, Jönköping 
had a significantly (at the 0.01 level) larger share of traditional manufacturing 
goods, while Stockholm was more service based. 

In relation to hypothesis 3 the results indicate that the Stockholm firms had 
a larger share of customers in their own region. In a comparison with the 
Jönköping firms they could be considered more distance sensitive. Altogether, 
there was support for hypothesis 3 as well.  

The results do not contradict hypothesis 4. Clearly, the Stockholm firms 
had more spin-offs than the Jönköping firms. The choice of location was 
mainly in Stockholm and Gothenburg, but they were also to some extent found 
in smaller market places. In the Jönköping case most subsidiaries were located 
within the very same region, but they were also to be found in Stockholm and 
outside the Nordic countries.  

To sum up, the survey results are consistently compatible with the 
theoretical framework outlined in this study. But at the same time the survey is 
very limited. The interpretation must take into account the small sample 
selection of establishments. Moreover, the answers might have shortcomings, 
implying that the results must be treated with some caution. Using more 
follower region examples would make a good complement to this study. Still, it 
is important to increase the knowledge of location and diffusion processes with 
more qualitative information to complete the overall picture of the introduction 
of a new technology and this is an attempt to make such a contribution.  
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Appendix 1: Heat map of the Swedish ICT 
sector 

 
 
Produced by Kevin Stolarick, based on establishment location quotients  
for the Swedish ICT sector in year 2000 
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Appendix 2: Definition of the ICT-sector 
Manufacturing: SIC 
Office, accounting and computing machinery 30 
Manufacturing of office machinery 30 
Manufacturing of computers and other information processing 
equipment 

30 

Insulated wire and cable 3130 
Electronic valves and tubes and other electronic components 3210 
Television and radio transmitters and apparatus for line telephony 
and line telegraphy  

3220 

Television and radio receivers, sound or video recording or 
reproducing apparatus, and associated goods 

3230 

Instruments and appliances for measuring, checking, testing, 
navigating and other purposes, except industrial process equipment 

3312 

Industrial process control equipment 3313 
 
Services: 

 

Wholesaling of machinery, equipment and supplies 5150 
Telecommunications 6420 
Renting of office machinery and equipment (including computers) 7123 
Computer and related activities 72 
Hardware consultancy 72 
Software consultancy 72 
Software supply 72 
Data processing 72 
Database activities 72 
Maintenance and repair of office, accounting and computing 
machinery 

72 

Other computer related activities 72 
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Appendix 3: Questionnaire for the telephone 
survey (English translation) 
 

1. What is the firm’s main activity? 
 

2. What is the firm’s main product/service?  
 

Product: ____________  
Service: ____________  
Alternatively: ____________ 

 
Further comments:    
_________________________________________________ 

 
3. What is the share of the sales value based on own production 

respectively subcontractors/subconsultants?   
 

Own production: ____________ 
Subcontractors/Subconsultants: ____________ 

 
Further comments: 
_________________________________________________ 

 
4. Where is your main customer/customers located?   
 

In the same region:: ____________ 
In other Swedish region/s: ____________ 
In another country/ies: ____________ 

 
Further comments: 
_________________________________________________ 

 
5. Is your firm established in another region?  
 

Only in the region in question: ____________ 
Also in other regions (where?): ____________ 
Also in other countries than Sweden (where?): ____________ 

 
Further comments: 
_________________________________________________ 
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6. What was the location for the firm start up?   
 
Stockholm: ____________ 
Other part of Sweden, (where?): ____________ 
Other country than Sweden, (where?): ____________ 

 
Further comments: 
_________________________________________________ 

 
 
7. What year did the firm activity start?  
 

            
______________________________________________________ 

 
 
8. On whose initiative did it start (within the country/abroad etc.)? 

_______________________________________________________ 
 _______________________________________________________ 
 _______________________________________________________ 
 
 

9. What is the firm turnover (in Swedish kronor year 2000)? 
 
  ______________________________________________________ 
 
 

10. What is the firm number of employees?   
 

1-5: ____________ 
6-20: ____________ 
51-200: ____________ 
201-500: ____________ 
> 500: ____________ 
 
Further comments: 
_________________________________________________ 

 
11. What is the level of education among the employees (approx share of 

employees)? 
 

Nine-year school: ____________ 
“Gymnasium”: ____________ 
Less than BA (Three years or less): ____________ 
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BA or more (more than three years): ____________ 
PhD: ____________ 

 
12. When was the firm established in the municipality (Sw: kommun)? 

_______________________________________________________ 
  

13. What are the firm’s most essential changes since 1990? 
_______________________________________________________ 

 _______________________________________________________ 
 _______________________________________________________ 

14. Have you got any subsidiary establishments in Sweden since 1990? 
 

Yes: ____________ 
No: ____________ 
 
Further 
comments:_____________________________________________ 

 _______________________________________________________ 
 

15. Have you moved a part (or all) of the activity to other regions in 
Sweden (and if so where)? 
Yes: ____________ 
No: ____________ 
 
Further comments: 
____________________________________________________ 

 _______________________________________________________ 
 

16. Have you moved a part of the activity to outside of Sweden?  
 

Yes: ____________ 
No: ____________ 
 
Further comments: 
_____________________________________________________ 

 _____________________________________________________ 
 
17. If yes (on question 15 and 16):  

 
- What kind of activity? 
_______________________________________________________ 

 _______________________________________________________ 
 _______________________________________________________ 
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- In which organizational form? 
_______________________________________________________ 

 _______________________________________________________ 
 _______________________________________________________ 
 

- For what reason? 
 
To increase production capacity: ______________ 
To decrease wage costs: ______________________ 
To adjust to customers’ demand: ______________ 
Other:________________________________ 
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Chapter III 

Occupational Distribution within 
Swedish Industries 

An Identification and Market Relation Analysis 

Charlotta Mellander 

Abstract 
This paper sheds new light on the Swedish industry structure, by defining it through 
its occupational and educational structure. It is a merge of all Swedish private firms 
and all individuals employed within those firms, aggregated over industry, for the 
year 2001. Education is separated from creative occupations, and we also identify 
industries with the largest concentration of service and manufacturing occupations. 
The growth pattern within the industry segments between 1993 and 2001 is 
provided, and an examination of the spatial distribution. While there is a close 
relation between larger markets and knowledge, creative and service industries, we 
can detect a weaker link to the manufacturing industries. The effect from being 
located in the main urban area within the urban region, as well as within one of 
the three metropolitan regions, is highly significant for all industries, but relatively 
weaker for the manufacturing industry. The results also imply that diversity and 
creativity, in terms of the number of establishments, closely relate to the metropolitan 
regions. The concentration of activities, in terms of the number of employees, is more 
driven by large markets in general. 

 
 
Key words:  Occupation, Industry, Creative, Knowledge, Market Size 
 
JEL: J24 R30 
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3.1  Introduction  
There has been a debate in Europe (e.g. KEA, 2006) about how to best identify 
and define creative industries. In this work there has often been a mix-up 
between creative industries and creative products, assuming that those 
producing creative products by default also must involve creative production 
processes. But, so far there have been few real attempts to statistically define 
industries based on their occupational structure. At the same time there has 
been a lengthy debate on how to distinguish creativity from traditional 
education-based skills. One side has argued that an educational measure, 
traditionally the share of the labor force with a BA degree or more alternatively 
the average number of years in education, would be better (e.g. Glaeser, 2004). 
The other side contends that education does not tell the whole story: what 
people do is more relevant than their degree (e.g. Florida, 2002).  

An attempt to connect occupations, educational levels and industries was 
made by Andersson (1985) where he identifies the occupational structure in 
Stockholm during the years 1960, 1970, and 1980. He distinguishes between 
knowledge handling (which requires education), data/information handling 
(lower educational requirements), service, and manufacturing occupations. 
While the manufacturing occupations constantly decreased during these years, 
the other occupational sectors grew. Andersson separates knowledge from 
education, but he admits a strong correlation between the two. After Andersson 
(1985), very little follow-up research has been produced. Instead, much of the 
research has focused on the use of industry data; in other words the number of 
establishments and employees, paying little attention to the occupational 
distributions within the industries. Researchers have assumed a strong 
correlation between classifications of employment by occupation and industry, 
since they emerged as related concepts (Barbour and Markusen 2007). 
However, the occupational distribution within industries can be highly diverse. 
A large high-tech firm can include occupations such as accountants, software 
engineers, traditional manufacturing jobs, health-care assistants, service jobs at 
their food court. All of these would be accounted as one employee in the high-
tech industry, but in practice have very different tasks to perform. This has also 
been shown in work by Currid and Stolarick (2008). 

This paper sheds new light on the occupational distribution within 
industries, with a special focus on so-called creative industries (based on its share 
of creative workers), also separating it from knowledge industries (based on its share 
of highly educated workers). The identification of industries is based on a merged 
micro-data set for approximately 2 million individuals employed in about 
165,000 private firms distributed within 216 industries (3 digit level). The top 
quartile industries with the highest concentration of creative occupations or 
highest share of highly educated will constitute the creative and knowledge 
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industries. Service and manufacturing industries will be identified in the same 
way.  

Location theory suggests that creative and knowledge sectors gain advantages 
from locating close to larger markets. Classic location theory assumes location 
decisions are made mainly due to a minimization of transportation costs (von 
Thünen, 1826; Weber, 1909). But with a transition in the industry structure, 
moving from an industrial into a knowledge-based society (Andersson, 1985; 
Noyelle and Stanback, 1985; Castells, 1989; Hall, 1990), and with a extensive 
decrease in transportation costs of manufacturing goods (Glaeser and Kohlhase, 
2003), the region becomes more than a supplier of natural resources. The role 
of the region as a market place was highlighted in work by Christaller (1933) 
and Lösch (1939). However, while they focused on a minimization of the 
transportation costs, more recent research takes on a demand-perspective, based 
on the distance to the market place. The local market place is more important 
for the service industry than for the manufacturing industry because of the 
higher costs of transportation for services.  

Agglomeration effects based on specialization and its externalities was 
introduced by Marshall (1890). In his context, specialization externalities are 
based on specialized supply, labor pooling and knowledge spillovers. Hoover 
(1937) explains how internal returns to scale are firm-specific, while localization 
economies are industry-specific and urbanization economies are urban region 
specific. The agglomeration economies and economies of scale are considered as 
the most important drivers in the urbanization process and development of 
cities. Artle (1959) emphasize sthe economies from firm location in proximity 
to suppliers and output purchasers. Later, Jacobs (1969) emphasized the role of 
diversity, rather than specialization, as the engines of urbanization economies. 
Lucas (1988) recognizes the role of metropolitan regions and their importance 
as engines for economic growth. Lucas’ argument is based on the consideration 
of localized information and knowledge spillovers, which are likely to develop 
in urban regions.  

The relationship between spatial distribution of firms and the characteristics 
of their products and production processes is discussed in Johansson (1998). He 
distinguishes between (1) routine based products, and (2) knowledge based 
products. While the first can be dispersed from dense knowledge-based regions, 
the latter demands a knowledge-intense environment to renew and customize 
the supply. The role of the region as supplier of skilled labor and increased 
knowledge exchange is relatively more important for knowledge and creative 
industry firms. 

The characteristics of the products and processes also relate to the market 
size from a demand perspective. While transportation costs of manufacturing 
goods are relatively low, transportation costs of services are still high. One needs 
to distinguish between (1) the frequency with which the service is consumed, 
and (2) the distance-sensitivity of it, though. The more frequently a service is 
being consumed, the lower the demand for market size. For example, it does 
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not take a large market place to run a hairdresser firm or a bar. For services less 
frequently consumed, e.g. a concert, the relative importance of a large market 
place increases since it takes more customers to cover the fixed firm activity 
costs. Also, individuals tend to be more distance-sensitive in their frequent 
consumption of services, but can still be willing to travel far to experience a 
concert. In other words, we should expect to find a larger diversity of services in 
larger regions.  

The second purpose of this paper is to analyze the relation between 
industrial sectors and the accessibility to urban area market places 
(municipalities), in terms of population as well as wage sums. From theory we 
know that creative, knowledge-based service sectors further demand nearby 
market places, large enough to work as an outlet for products and a place for 
interactions between people. Traditional manufacturing sectors depend less on 
the local market place, since transportation costs for manufactured goods are 
relatively low.  

Further to this purpose, we want to examine the spatial distribution of those 
industries in main urban areas within the urban regions (local labor markets). 
We will also test if there is a metropolitan regional effect on the spatial 
distribution of the industries.  

Finally, we will separate between effects on the number of industry 
establishments and the effects on the number of industry employees from the 
regional market characteristics. We assume the number of establishments to be 
a measure more related to diversity. Based on monopolistic competition 
theories, we can assume slightly differentiated products, if they are supplied in 
the same market place. In other words, we assume a more diverse supply if the 
number of producers increases and that creativity is a prerequisite for this 
diversity. The number of employees is measure of concentration.   

To summarize, we will test for the effect from; (1) larger markets, (2) main 
urban areas (Swe: kärnkommun), and (3) metropolitan urban regions 
(Stockholm, Gothenburg and Malmo local labor markets) on industry 
establishments and employees for creative, knowledge, service, and 
manufacturing industries.  

This analysis will be for all Swedish urban areas (Swe: Kommun) for years 
1993 and 2001. The hypothesis is that the number of creative, knowledge and 
service industry establishments and employees will depend more on large urban 
areas than the manufacturing sector establishments and employees.  

3.2  Theory and Concepts 
The term “Creative Industries” comprises industries with a pre-supposed higher 
concentration of creativity among the labor force. Quite often it is used for 
industries with high design products or limited to include industries such as art, 
technology, and programming. Also, “cultural industries” is often used 
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interchangeably with creative industries, implying that there is not much 
difference between the two (see e.g. the KEA-report, 2006). The implication of 
this is that we fail to understand the potential creativity within all types of 
industries, not only the pre-supposed ‘creative’ ones, but within the traditional 
service and manufacturing sectors. However, several trends address that the 
demand for creativity and knowledge spans across several sectors, i.e. in many 
industries, key functions and tasks increasingly require both of those (Florida, 
2002). While this paper makes no attempt to thoroughly define differences 
between creativity and education, we still need to consider the relationship and 
differences between the two.  

Sternberg (1999) contends that “(c)reativity is the ability to produce work 
that is both novel (i.e. original, unexpected) and appropriate (i.e. useful, 
adaptive concerning task constraints)”. And further “(c)reativity is a topic of 
wide scope that is important at both the individual and societal levels for a wide 
range of task domains. At an individual level, creativity is relevant, for example, 
when one is solving problems on the job and in daily life. At a societal level, 
creativity can lead to new scientific findings, new movements in art, new 
inventions, and new social programs. The economic importance of creativity is 
clear because new products or services create new jobs. Furthermore, 
individuals, organizations, and societies must adapt existing resources to 
changing task demands to remain competitive”. 

While some would claim that education is a pre-requisite for future 
creativity, studies including Smith et al (1984) show that creativity, education, 
and skills are all determinants of individuals’ productivity. Creativity in this 
sense is both a complement and substitute to education and skill. In an earlier 
work by Andersson (1985) knowledge workers are separated from information, 
data, and administration workers, where the latter is a form of creative job 
which requires less education than the knowledge workers. Florida (2002) 
separates education from creativity, defining education as what you have 
studied for and creativity as what you do in practice; he also distinguishes 
between two creative occupational groups: the super-creative core and the 
creative professionals who together form the so-called creative class. The super-
creative core consists of scientists and engineers, architects, writers, analysts, 
among others. This group is close to what Andersson (1985) would categorize 
as knowledge workers, but Florida also includes arts, design, entertainment, 
sports, and media occupations. The creative professionals work within a wide 
range of knowledge-intensive industries, including financial services, legal 
occupations, and health care professions. These jobs usually demand a higher 
level of education. In response to Florida’s definition, Glaeser (2004) claims 
that the creative class Florida referred to was nothing beyond highly educated 
individuals. Traditionally, the education level is used as a measure for human 
capital and can be defined as the share of the labor force with a university 
degree of three years or more. To a certain extent, education level signals the 
ability of the individual to think, a quality guarantee related to the supply of 
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labor. The occupational measures take into account the tasks individuals 
perform at work and more relate to the industries’ demand for qualified labor; 
the higher absorption capacity of the individual’s creativity, the higher share of 
creative occupations we will expect to find.  

Even though researchers do not agree on how to best measure human 
capital, most economists today would still agree on the role of human capital, 
whether in the form of traditional education or creativity, in economic growth. 
Schumpeter (1942) introduced the term “creative destruction”, describing the 
process in which the reconfiguration of firms’ and individuals’ resources and 
ideas would lead to a reinvention of products and ideas.  Vernon (1963), 
Thompson (1965) and Jacobs (1969) all showed the relation between 
concentration of human capital and long-standing economic growth. Romer 
(1986, 1990, 1994) and Lucas (1988) shown how new knowledge is a function 
of knowledge creation. Andersson (1985), Noyelle and Stanback (1985), 
Castells (1989) and Hall (1990) have all identified the societal transformation 
from a “goods-handling” industrial society into a knowledge based society based 
more upon development activities. The role of human capital and its relation to 
new ideas, innovation and division of labor, not the least on a regional level has 
also been highlighted in a vast amount of research (Piore and Sable, 1984; 
Lucas, 1988; Saxanian, 1994; Storper, 1997; Scott, 2000; Florida, 2002; 
Glaeser, 2003).  

There is also a consensus on the importance of the industrial structure. 
Much research has shown the transition in developed countries from a 
manufacturing-based industry, towards a service, and finally knowledge-based 
industry (Mokyr, 1990; Landes, 1969; Rosenberg and Birdzell, 1986; 
Diamond, 1997). Industries have clustered since the beginning of the industrial 
era, and the concentration process continues. In 1890 Marshall highlighted the 
role of industrial districts and industry clustering to increase innovation and 
productivity. Another scheme for analyzing agglomeration economies was 
outlined by Ohlin (1933). In contrast to Marshall, Ohlin focused more on how 
the individual firm is affected by co-location. Yet another famous classification 
of agglomeration economies was provided by Hoover (1937).  In Hoover’s 
setting, internal returns to scale are firm-specific, localization economies are 
industry specific, and urbanization economies are specific for each urban region. 
Agglomeration economies and economies of scale also serve among the most 
important explanations to the process of urbanization and the development of 
cities. Mills (1967) analyzed the question how the economy would be if we 
imagine that there would be no economies of scale. It turns out that it is hard to 
see an economy without economies of scale, and also without cities. Another 
well-known contribution from this era is Jacobs (1969), who stressed the 
importance of urbanization for economic growth since cities host diverse 
economies that stimulate innovative activities. If Marshall focused on the 
benefits from many producers making the same thing (super-additive), Jacobs 
stressed the importance of diversity among those activities. Lucas (1988) 
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recognized the role of metropolitan regions and their significance as engines for 
economic growth. Lucas’ argument contributes localized information and 
knowledge spillovers, which are likely to develop in urban regions. In this 
context regional and local accumulation of human capital and knowledge are 
assumed to explain economic growth. The field of new economic geography 
(Fujita, 1988; Krugman, 1991; Venebles, 1996) employs models of endogenous 
growth, showing that geography and regional size matter. There is also a 
relationship between spatial distribution of firms and the characteristics of their 
products and production processes. Johansson (1998) distinguishes between (1) 
routine based products, and (2) knowledge based products. While the first can 
be dispersed from dense knowledge based regions, the latter demands this 
knowledge-intense environment to renew and customize the supply.  

In 1969 Jacobs described how the dense city regions stimulate innovations, a 
factor later recognized by Lucas (1988). Florida (2002) showed how diverse 
cities have locational advantages for creative workers and industries. In Glaeser 
et al. (2001; 2004) the decreased transportation costs for manufactured goods 
are shown to be a factor behind a relocation of industry, increasing the share of 
knowledge based and service sectors to the cities, while traditional 
manufacturing industries locate further away. The rationale for this pattern is 
quite simple: knowledge industries need to secure the input of qualified labor in 
the production process. Since the decreased transportation costs mainly concern 
the transportation of manufactured goods, and not individuals, the service 
sector is still highly dependent on a local market place to secure the demand.  

Altogether, much of the research in the past has either focused on the role of 
the industry or the role of human capital (either in the form of highly educated 
or creative occupations), neglecting the interaction between firms and 
individuals; in other words, a demand for, as well as a supply of, skills. There 
are some exceptions. Thompson and Thompson (1985) attempted to introduce 
the idea of an occupation over industry analysis. They argued that occupations 
would be a way of measuring the skill strength in the region, and that other 
industries would observe the overall occupational structure, both as a firm 
location factor and a comparative advantage. Andersson (1985) mapped the 
Swedish capital’s labor market, illustrating the distribution of occupations 
across industries and the changes between 1960 and 1980. Markusen (2004) 
showed how an occupational analysis helps explain the economic dynamics of 
the firms. Barbour and Markusen (2007) argued that innovative industries need 
to be a function of their occupations structure in order to explain their 
innovation capability. Nelson (2003) also pointed out how the same firm 
locates R&D in one place and production somewhere else. Feser (2003) argued 
that one has to distinguish between the “work” and the products of firms in a 
region, and that this should be seen as a function of the local education and 
skill level. The need to analyze the economy both based on industry and 
occupation is also highlighted by Koo (2005). As an example, Currid and 
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Stolarick (2008) show the diversity of occupations within the Californian ICT 
sector and the implications of this in relation to the regional development.  

The purpose of this paper is therefore twofold: 
 

(1) Identify industries based on their occupational distribution, with a special focus 
on creative and knowledge industries.  

 
This paper sheds new light on the occupational distribution within Swedish 
industries, with a special focus on so called creative industries, as separate from 
knowledge industries. It examines the occupational composition in terms of 
working task and educational background of the labor force within each of the 
Swedish industries. The analysis is based on micro-data for approximately 2 
million individuals employed in about 165,000 private firms distributed within 
216 industries (3 digit level). The paper will also identify the industry sectors 
with the largest concentrations of service and manufacturing occupations, 
before moving on to the next step of the analysis, which is to: 

 
(2)  Identify the spatial location patterns of Swedish industries, with a special focus 

on the creative and knowledge industries, in relation to market size, main 
urban area effects and metropolitan effects. 

 
The second purpose aims to use the industries identified under step 1 of the 
analysis. They will be separated according to creative, knowledge, service, and 
manufacturing industries, but are expected to be partially overlapping. Theory 
suggests an under-representation of manufacturing industry in larger market 
places, due to decreased transportation costs. At the same time, we can expect a 
higher share of creative, knowledge and service industries in larger market 
places. The reason for this is that (1) larger market places are traditionally 
denser in terms of a high qualified labor force, (2) larger markets consist of 
more potential customers for service firms. Figure 1 illustrates the expected 
overlapping of industries in the center of the region with an expectation of the 
manufacturing sector gradually migrating to areas outside of the larger market 
places. 

 

 

Figure 1: The Spatial Distribution of Industries in a Region 
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In relation to this purpose the spatial distribution of those industries will be 
examined in main urban areas within the urban regions. It will also be tested if 
there is a metropolitan regional effect on the spatial distribution of industries.  

Finally, the effects on the number of industry establishments and the effects 
on the number of industry employees from the regional market characteristics 
will be separated. While the number of establishments can be considered to 
relate more to diversity and creativity (based on the monopolistic competition 
assumption of a differentiation among the products in the same market place), 
the number of employees is more of a concentration measure.   

In summary, the empirical analysis will test for the effect from (1) larger 
markets (in terms of accessible population or wage sums), (2) main urban areas 
(Swe: kärnkommun), and (3) metropolitan regions (Stockholm, Gothenburg 
and Malmo local labor markets) on industry establishments and employees for 
creative, knowledge, service and manufacturing industries.  

3.3  The Occupational Structure 
The industry is a set of firms composed by one or several individuals in the 
labor force. The labor force is a function of its education and the occupational 
tasks they perform.  

Each individual i can either have a university degree or not; 
 

{ }no,yesu:i i ∈  
 

There is also an occupational task t which they perform at work; 
 

{ }f,m,s,ct:t i ∈  
 

The task can either be creative (c), service-related (s), manufacturing (m) or 
fishing and farming (f). 

To identify the industry labor composition, we aggregate the labor 
composition establishments, firms and then over industry, checking the total 
composition of labor within each industry, also separating education from 
occupation. From this we will be able to identify the industries with the highest 
levels of creative occupations and also the highest share of highly educated. We 
will also highlight industries with the highest concentration of service and 
manufacturing based occupations, still separated from education. In this 
context the regional effects will be held constant, though one may expect a 
variation of the labor composition between regions within the same types of 
industries.  
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3.3.1  Data, Variables, and Methods 

We use the Statistics Sweden FAD (The Dynamics of Firms and Establishments) 
micro data base including all firms, establishments, and individuals in Sweden. 
We use year 2001 (which is the first year with available occupational data for 
Sweden) and select all private firms, excluding the public sector. We also select 
a labor force between the ages of 20-64 years. For each individual we check the 
occupational status as well as their education. We separate occupations 
according to creative, service, manufacturing (blue-collar) and fishing/farming 
occupations.  If the individual has a university degree of three years or more, 
they are categorized as highly educated.  We then match all the individuals with 
the establishments where they were working in 2001. The next step is to match 
those establishments with the firms and finally the industry they belong to. The 
final step is to aggregate the labor force and its characteristics over industry 
(using a three digit level), and calculating the distribution of occupations and 
education among the labor force within each of those, also distinguishing 
creative occupations from highly educated individuals.    

 
 

 
 

Figure: 2: The matching process from individuals to industry 
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Establishments/Industry: The establishments included in the dataset are 
related to firms defined as:  

 
- Joint-stock company (not publicly owned) 
- Other company (not publicly owned) 
- Company (government owned) 
- Company (municipally owned) 
- Other private organization 

 
Excluded from the dataset are firms defined as: 

- Government services 
- Government business activity 
- Municipal services 
- County Council (Swe: Landsting) 
- Other public institutions 

 
This is also in line with how Statistics Sweden separates public from private 
firms. This generates 164,970 firms, which then are aggregated over 216 
number of industries. Industry is defined according to the SIC divisions and a 
3-digit level will be used in the analysis. All data is from the FAD data base at 
Statistics Sweden.  

Creative occupation: The occupations are identified according to Statistics 
Sweden occupational system SSYK at a four-digit level. The creative 
occupations definition is based on Florida’s (2002) definition (see appendix 1 
for the full definition). Normally the educational and healthcare occupations 
would be a dominant part of the creative occupations, but that effect is 
somewhat neutralized by including only private establishments. Only 
individuals between 20 and 64 years of age are included in the data set, 
generating 1,927,128 number of observations connected with the selected 
firms, out of which 709,030 had a creative occupation and 1,248,098 without a 
creative occupation. The latter group was distributed with 454,504 individuals 
with a service occupation, 774,248 with a manufacturing occupation and 
finally 19,346 with a fishing or farming occupation. 

Highly educated: A highly educated individual is someone with a university 
degree of three years or more. The data is taken from Statistics Sweden and is for 
year 2001. Only individuals between 20 and 64 years of age are included in the 
data set, generating 214,364 individuals that were highly educated and 
1,712,764 without higher education. 
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Table 1: Descriptive Statistics of the Labor Force among Private Firms Based on 
Education and Occupation 

Variable N Share (%) 

Selected labor force in private firms 
 

1,927,128 100 

Decomposed based on education:   
With a university degree 214,364 11.12 
Without a university degree 
 

1,712,764 88.88 

  Σ100 
Decomposed based on occupation:   
Creative 709,030 36.79 
Service 454,504 23.58 
Manufacturing 744,248 38.62 
Fishing or Farming 
 

19,346 1.00 

  Σ 100 
Decomposed based on education and occupation   
With University degree and creative 187,807 9.75 
Without university degree and creative 521,223 27.05 
With University degree and service 17,340 0.90 
Without university degree and service 437,164 22.68 
With University degree and manufacturing 8 ,815 0.46 
Without university degree and manufacturing 735,433 38.16 
With University degree and fishing or farming 402 0.02 
Without university degree and fishing or farming 18,944 0.98 

 
  Σ 100 

 
Table 1 illustrates one of the objections raised: whether highly educated and 
creative occupations are in fact the same individuals. Out of the approximately 
710,000 individuals with a creative occupation, about 25 percent had a 
university degree of three years or more, leaving 75 percent without. Out of the 
approximately 215,000 individuals with a university degree, approximately 88 
percent had a creative occupation, leaving 12 percent without. Two thirds of 
these individuals had a service-based occupation, one third a manufacturing 
occupation and a minor group an occupation related to fishing or farming. In 
other words, getting a higher education may imply getting a more creative 
occupation later on. However, it is by no means a condition for a creative 
occupation in this context.  

3.3.2  Findings  

Using the occupational and educational compositions in private establishments, 
and thereafter aggregating over industry, gives us an option to categorize and 
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rank industries according to their creativity (table 2) and knowledge intensity 
(table 3). 

Table 2: Top ten creative Industries based on Occupational Distribution 
Rank SIC Creative 

Share (%) 
Industry 

1 651 100.00 Monetary intermediation 
2 111 100.00 Extraction of crude petroleum and natural gas 
3 751 100.00 Administration of the State and the economic and social policy of 

the community 
4 912 100.00 Activities of trade unions 
5 722 94.43 Software consultancy and supply 
6 721 94.08 Hardware consultancy 
7 660 93.62 Insurance and pension funding, except compulsory social security 
8 726 93.03 Other computer related activities 
9 723 90.40 Data processing 
10 402 90.08 Manufacture of gas; distribution of gaseous fuels through mains 

  
While some of those industries are among what traditionally would be included 
in the definition of creative industries (e.g. software, hardware and data 
processing), other industries, traditionally categorized as manufacturing, would 
probably be omitted from any ad hoc definitions. Extraction of crude petroleum 
and natural gas firms have only creative occupations among their labor force, 
and among firms registered as manufacture of gas; distribution of gaseous fuels 
through mains nine out of ten hold a creative job. Still, it is plausible that those 
industries employ very few people in Sweden, and that those are related to a 
head office with little actual production, but rather it is a question of 
administrative tasks. Also, those industries would be found in very few regions. 

Since some researchers suggest no difference between creative occupations 
and highly educated individuals (e.g. Glaeser, 2004), we also identify industries 
with the highest share of labor with a university degree.  
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Table 3: Top Ten Knowledge Industries based on Occupational Distribution 
Rank SIC Knowledge 

Share (%) 
Industry 

1 751 100.00 Administration of the State and the economic and social policy 
of the community 

2 912 100.00 Activities of trade unions 
3 803 65.24 Higher education 
4 731 53.80 Research and experimental development on natural sciences 

and engineering 
5 802 52.20 Secondary education 
6 111 50.00 Extraction of crude petroleum and natural gas 
7 801 48.51 Primary education 
8 732 46.35 Research and experimental development on social sciences and 

humanities 
9 603 42.86 Transport via pipelines 
10 741 40.75 Legal, accounting, book-keeping and auditing activities; tax 

consultancy; market research and public opinion polling; 
business and management consultancy; holdings 

   
While some of these industries would be characterized as public and not 
private, we should once more recall that the selected firms in the data set are 
only private ones according to the Statistics Sweden definition. Still, we can 
conclude that many of the industries on the top 10 list are highly related to 
governmental activities. Interesting enough, none of the traditional ICT 
industries make it into the top ten-list. Instead, we find many education and 
research related firms.  We also find petroleum and gas extraction as well as 
transport via pipelines. Once more, we could expect that most of these firms are 
related to head office activities, and very little production. 

Another interesting path is to observe the difference in relation to the ICT 
sector, which could be found on several positions on the creative industries list, 
but nowhere in the knowledge industries list. The discussion around how to 
best measure human capital – in the form of education or occupation – is 
closely related to the development of this industry.  

In table 4 and 5 the top ten most intense service and manufacturing 
occupation industries are ranked. On the service list we find traditional service 
industries such as bars, restaurants and hotels, but also security and retail 
activities. On the list of the most manufacturing occupational based industries 
we find traditional manufacturing, mining and building.  
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Table 4: Top Ten Service Industries based on Occupational Distribution 
Rank SIC Service 

Share 
(%) 

Industry 

1 746           88.85 Investigation and security activities 
2 554           84.97 Bars 
3 521           84.05 Retail sale in non-specialized stores 
4 553           83.29 Restaurants 
5 641           82.09 Post and courier activities 
6 505           80.11 Retail sale of automotive fuel 
7 015           80.00 Hunting, trapping and game propagation including related service 

activities 
8 551           79.99 Hotels 
9 555           79.47 Canteens and catering 
10 747           79.37 Industrial cleaning 

 Table 5: Top Ten Manufacturing Industries based on Occupational Distribution 
Rank SIC Manufacturing 

Share (%) 
Industry 

1 202            86.53 Manufacture of veneer sheets; manufacture of plywood, 
laminboard, particle board, fibre board and other panels 
and boards 

2 231            85.71 Manufacture of coke oven products 
3 454            84.12 Building completion 
4 193            84.02 Manufacture of footwear 
5 101            83.33 Mining and agglomeration of hard coal 
6 143            83.33 Mining of chemical and fertilizer minerals 
7 275            83.14 Casting of metals 
8 602            82.88 Other land transport (than Transport via railways) 
9 204            82.52 Manufacture of wooden containers 
10 141            82.34 Quarrying of stone 

  
To further examine the development of those industry segments, we now let the 
top quartile within each group represent the creative, knowledge, service and 
manufacturing industries.  Since Swedish occupational data is only available 
from year 2001, we cannot check for earlier occupational distribution. 
However, using the identified industries from 2001, we check for the growth 
rates within the same industries from 1992 (or 1993 for wage sums) and year 
2001, to see if the industries with the highest concentrations of creative, 
knowledge, service or manufacturing based occupations are the industries that 
have been growing the most during the last decade.  The exact industry 
definitions with overlaps are available in appendix 2. 
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Table 6: Growth rates of top 25% industries based on creative, service, 
manufacturing and knowledge concentrations among the employees 

 Establishments 
Growth 92-01 

Employment 
Growth 92-01 

Wagesum 
Growth 93-01 

N* 

Creative (top 25%) 32.87 9.41 59.82 55 
Knowledge (top 25%) 37.11 9.31 58.89 55 
Service (top 25%) 18.48 2.81 42.85 55 
Manufacturing (top 25%) 2.26 12.51 48.48 55 
All industries 12.76 1.68 52.56 219 

* note that industries can be overlapping. For industry definition, see appendix 2. 
 

If we check for growth rates (table 6) among the 25 percent of the most 
creativity, service, manufacturing and education based industries and relate 
those to the national overall growth rate, we see how the industries with a larger 
share of creative occupations have an establishment growth of 32.87 percent 
between the years 1992 and 2001. The employment growth within these 
industries was 9.41 percent compared to the 1.68 national growth rate. In terms 
of total wage sums paid by industries (which also reflect their productivity) the 
growth rate was 59.82. The pattern is very similar for industries with a large 
share of highly educated. The establishment growth is even above the one for 
top creative industries, accounting for a growth rate of 37.11 percent. The 
employment growth rate is 9.31 percent and there has been an increase in the 
wage sums by 58.89 percent. As for the top 25 percent of industries based on 
service occupations there was an establishment growth of 18.48 percent, but 
just a 2.81 percent employment growth and 42.85 percent growth in wage 
sums, the latter far below the national growth rate. As for manufacturing the 
establishment growth was only 2.26 percent but with an employment growth of 
12.51 percent, above all other industry segments included. Still, the wage sums 
growth was only 48.48 percent, which is below the national growth level.  

3.4  Spatial Distribution of Industries 
Using the identified occupational structure within Swedish industries, we 
progress to the next step of this analysis. Based on theory (e.g. Jacobs, 1969; 
Johansson, 1998), we expect to find a larger representation of creative and 
knowledge firms in larger regions. Their production is less standardized and 
often depends on the supply of skilled labor. As market size increases, we also 
expect a higher representation of service firms, more dependent on a local 
market place than traditional manufacturing industries, due to higher 
transportation costs.  

In this context, we let the creative industry be represented by the quartile 
with the highest concentration of creative workers. In the same manner, the 
knowledge, service and manufacturing industries are identified. The next step is 
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to investigate to what extent the number of establishments and employees 
within these industries are related to the accessible market place.  

We define market accessibility as follows; each region (i) offers access to a Y, 
where 

 
{ }WagesumsPopulationY ,∈  

 
however, there is also an access to Y in the closely located regions (j). This is 

the case for all regions in the set N {1,…,n}. 
The total Y in region i is defined as follows: 
 

)c(fY...)c(fY)c(fYA innijjiii
Y
i +++=  

 
where )(cf is a distance decay function to determining how the accessibility 

value is influenced by the related cost of reaching this particular wage sum. 
Based on Johansson, Klaesson and Olsson (2003) we can approximate this 
specific relationship by an exponential function: 

 

f(cij) = exp {-λtij} 
 
where tij is the time distance between urban areas i and j. λ is a time-

sensitivity parameter that determines how the accessibility changes in t2.  
By combining these two equations we get the Y accessibility in region i 

defined as follows: 
 

∑
=

=
290

1j
j

Y
i expYA {-λtij} 

 
In this analysis the accessibility is arranged in two categories: urban areas and 
urban regions, thereby excluding any locations outside of the urban regions. 
This regional division is partly based upon the main stream of economic 
interaction in space. In other words, the analysis will have two relevant parts: 

accessibility within the urban area ( Y
inUrbanAA ) and accessible population within 

the urban region ( Y
inUrbanRA ).  

                                                 
2 The estimation of λ has been made by Johansson, Klaesson and Olsson (2003) and 
reflects the implicit value of daily time use.  
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The formal expression for each of these definitions would be as follows:  

 
tii

i
Y
inUrbanA eYA λ−=  

 

∑
=

λ−λ− +=
n

1j

tij
j

tii
i

Y
inUrbanR eYeYA   

  
where n is the number of urban areas within the urban region besides i.  

We now let the number of establishments and employees within each of the 
identified industries (creative, knowledge, service, and manufacturing based) be 
explained by the accessibility to population within the urban area (tables 7 and 
8) and the urban region (for urban region regression results, see appendix 3). 
The number of establishments is more closely related to the diversity of the 
market place, or the regional creativity level. The number of employees is more 
of a concentration measure. 

We also include two dummy variables: one controlling for if the region is a 
main urban area within the urban region that functions as the economic engine, 
the other if the urban area is within one of the three metropolitan urban regions 
Stockholm, Gothenburg or Malmö. We run the same regressions for years 1993 
and 2001 to determine if there are any significant differences between those 
years. From this we get the following equations3: 

 
DummyMetroDummyAreaUrbanPopulationAreaUrbanlnEstln 321 β+β+β+α=  

 
DummyMetroDummyAreaUrbanPopulationAreaUrbanlnEstln 321 β+β+β+α=  

 
Before estimating the equations, we have to examine the most appropriate 
estimation procedure. An ordinary least square (OLS) can be run under the 
assumptions of e.g. linearity in the parameters, zero mean value of the 
disturbance term, and equal variance of the disturbance term. To exclude that 
the urban area population accessibility parameter includes the same information 
as the main urban area dummy or metro dummy a collinearity test is 
performed. This generates a VIF value. While there is no established critical 
VIF value, generally 2 alternatively 5 is suggested by statistics literature (e.g. 
Greene, 1993). Our values are all under 2, indicating that there are no 
colliniarity problems. Given the size distribution of Swedish urban areas, we 
can expect heteroscedasticity problems, generating biased non-efficient 
estimations. However, the coefficients will still be unbiased and consistent. To 
further investigate the distribution of the parameters, histograms have been 

                                                 
3 OLS regressions have also been run including a variable for accessible Urban Region 
Population. Those results were weaker, but are still reported in appendix 3. 
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plotted. While the manufacturing sector is normally distributed, the service, 
creative and knowledge sector are more skewed, and Stockholm, Gothenburg 
and Malmo are three extreme outliers among the observations. One way of 
dealing with this can be by using quantile regressions, which will give less 
weight to outliers of the dependent variable. While OLS estimates the 
conditional mean of the dependent variable as a function of the explanatory 
variables, quantile regression makes the estimation of any conditional quantile 
of the dependent as a function of the explanatory variables. This is a way of 
decreasing the heteroscadasticity problems, and the result is a more complete 
description of the relationship between the dependent and explanatory 
variables. Based on this we run both OLS and quantile regressions. But, since 
the main urban area and metro dummy variables are more represented in larger 
regions with more establishments and firms, we can partly assume this dummy 
to capture the same effects in the OLS, as the quantile regressions will do by 
giving lower weight to the extreme outliers. Both OLS and quantile regressions 
results revealed a similar pattern. OLS is reported in table 7-10, and the 
quantile regression results are reported in appendix 4.  

For all establishments and all employees within our identified industry 
groups based on the creative, knowledge, service, and manufacturing 
occupation concentration among their labor force. 

Table 7: Absolute number of establishments and employees explained by 
accessibility to population and regional characteristics in 1993 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -0.179 1.356 0.129 1.397 
Urban Area Pop. 
Accessibility 

0.579** 
(24.117) 

0.688** 
(24.340) 

0.530** 
(22.306) 

0.678** 
(24.450) 

Main Urban Area 
Dummy 

0.842** 
(12.740) 

1.021** 
(13.126) 

0.837** 
(12.808) 

0.985** 
(12.914) 

Metro Dummy 0.378** 
(4.774) 

0.165 
(1.774) 

0.273** 
(3.491) 

0.104 
(1.133) 

R2 0.784 0.777 0.758 0.774 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Emp Est  
Constant 1.310 2.675 1.447 2.423 
Urban Area Pop. 
Accessibility 

0.486** 
(22.505) 

0.592** 
(23.835) 

0.416** 
(19.946) 

0.560** 
(21.149) 

Main Urban Area 
Dummy 

0.767** 
(12.915) 

0.864** 
(12.659) 

0.599** 
(10.436) 

0.502** 
(6.894) 

Metro Dummy 0.080 
(1.124) 

0.093 
(1.134) 

0.249** 
(3.622) 

-0.544** 
(-6.224) 

R2 0.751 0.766 0.710 0.668 
Obs 285 285 285 285 
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Table 8: Absolute number of establishments and employees explained by 
accessibility to population and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -0.595 0.820 -0.468 0.965 
Urban Area Pop. 
Accessibility 

0.614** 
(25.190) 

0.710** 
(25.109) 

0.583** 
(23.953) 

0.686** 
(24.687) 

Main Urban Area 
Dummy 

0.840** 
(12.529) 

1.024** 
(13.174) 

0.843** 
(12.585) 

1.020** 
(13.355) 

  Metro Dummy 0.534** 
(6.700) 

0.275** 
(2.980) 

0.484** 
(6.086) 

0.241** 
(2.654) 

R2 0.800 0.786 0.785 0.782 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Constant 0.731 2.135 1.121 2.164 
Urban Area Pop. 
Accessibility 

0.532** 
(23.894) 

0.619** 
(24.727) 

0.440** 
(21.334) 

0.570** 
(21.297) 

Main Urban Area 
Dummy 

0.794** 
(12.962) 

0.908** 
(13.194) 

0.551** 
(9.713) 

0.422** 
(5.728) 

  Metro Dummy 0.222** 
(3.047) 

0.191* 
(2.336) 

0.356** 
(5.279) 

-0.495** 
(-5.659) 

R2 0.772 0.780 0.734 0.657 
Obs 289 289 289 289 

 
According to theory, we could expect higher concentrations of creative and 
knowledge industries in regions with larger market places. This is also 
confirmed by the results; the higher the accessibility to population, the higher 
the coefficients for explaining the existence of establishments and employees in 
the creative and knowledge sectors. The service industries have coefficients of 
approximately 0.1 below the creative and 0.5-0.6 below the knowledge sectors. 
Also, in 1993 the controlling metro dummy is not significant in the case of the 
service sector, but significant at the 0.01 level for the location of creative and 
knowledge establishments. In year 2001 the metropolitan dummy is significant 
both in terms of establishments and employees for the creative and knowledge 
sectors. For the service sector the metropolitan dummy is now significant at the 
0.01 level for establishments and at the 0.05 level for employees, but with a 
coefficient lower than the one for creative and knowledge industries. The 
pattern for the manufacturing industry location looks somewhat different. 
Apart from the fact that it has significantly lower coefficient values in relation to 
the population accessibility, it also experiences a decrease in those values for all 
factors besides the metropolitan dummy for establishments. This indicates an 
increased divergence in the spatial location pattern between manufacturing 
based firms and firms within the creative, knowledge or service sector, with 
manufacturing being less dependent on the market size today relatively the 
other industries, compared to the situation in 1993. The manufacturing 
industry is also the only sector with a negative relation between employment 
and the metropolitan dummy, indicating a lower share of manufacturing 
employees in the metropolitan regions.  
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Another important factor is that the number of employees (which is more of 
a concentration measure) within creative and knowledge industries is relatively 
stronger related to accessibility to population than the number of 
establishments (which is more of a diversity or regional creativity measure). The 
relationship is reversed in relation to the metropolitan dummy, though, where 
the number of establishments is more strongly related to the metropolitan 
regions relative to the number of employees. It implies that diversity and 
creativity is more closely related to the metropolitan regions, and than 
concentration of activities is more driven by large markets in general. Also, in 
general, the coefficients had a stronger significance level in year 2001 than in 
year 1993. 

The quantile regressions (appendix 4) reveal a similar pattern. In general, the 
urban area population accessibility coefficient becomes stronger. At the same 
time the metro dummy no longer significantly explains creative and knowledge 
establishments in 1993, nor creative and knowledge employees in 2001. The 
metro dummy has also lost it significance in relation to service establishments 
and employees in 2001.  

Access to a population is just one way of illustrating the size of the market 
place. Another way of illustrating this is by using access to wage sums. We 
could assume a strong correlation between those two, but wage sum also 
includes information about the economic strength of the population. To 
analyze this we re-run the following regressions4: 

 
DummyMetroDummyAreaUrbanSumsWageAreaUrbanlnEstln 321 β+β+β+α=  
DummyMetroDummyAreaUrbanSumsWageAreaUrbanlnEstln 321 β+β+β+α=  

                                                 
4 OLS regressions have also been run including a variable for accessible Urban Region 
Wage Sums. Those results were weaker, but are still reported for in appendix 3. 



Jönköping International Business School 

 98

Table 9: Absolute number of establishments and employees explained by 
accessibility to wage sums and regional characteristics in 1993 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -6.009 -5.775 -5.219 -5.654 
Urban Area Wage 
Accessibility 

0.539** 
(26.194) 

0.651** 
(27.993) 

0.494** 
(24.092) 

0.643** 
(28.356) 

Main Urban Area 
Dummy 

0.737** 
(11.667) 

0.890** 
(12.455) 

0.741** 
(11.768) 

0.854** 
(12.277) 

  Metro Dummy 0.460** 
(6.311) 

0.245** 
(2.973) 

0.343** 
(4.728) 

0.178** 
(2.223) 

R2 0.806 0.816 0.780 0.816 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Est Est Emp 
Constant -3.602 -3.602 -2.573 -3.416 
Urban Area Wage 
Accessibility 

0.454** 
(24.374) 

0.454** 
(24.374) 

0.379** 
(20.129) 

0.532** 
(24.094) 

Main Urban Area 
Dummy 

0.679** 
(11.890) 

0.679** 
(11.890) 

0.530** 
(9.174) 

0.394** 
(5.807) 

  Metro Dummy 0.144* 
(2.195) 

0.144* 
(2.195) 

0.320** 
(4.806) 

-0.471** 
(-6.030) 

R2 0.775 0.775 0.712 0.718 
Obs 285 285 285 285 

Table 10: Absolute number of establishments and employees explained by 
accessibility to wage sums and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -6.236 -5.966 -5.811 -5.594 
Urban Area Wage 
Accessibility 

0.553** 
(26.610) 

0.652** 
(28.671) 

0.524** 
(25.102) 

0.630** 
(28.076) 

Main Urban Area 
Dummy 

0.740** 
(11.337) 

0.898** 
(12.567) 

0.748** 
(11.401) 

0.899** 
(12.745) 

  Metro Dummy 0.622** 
(8.274) 

0.359** 
(4.358) 

0.569** 
(7.527) 

0.322** 
(3.962) 

R2 0.815 0.823 0.798 0.818 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Constant -4.184 -3.566 -2.774 -3.498 
Urban Area Wage 
Accessibility 

0.480** 
(25.376) 

0.566** 
(27.768) 

0.388** 
(21.202) 

0.535** 
(25.159) 

Main Urban Area 
Dummy 

0.706** 
(11.874) 

0.799** 
(12.475) 

0.484** 
(8.410) 

0.313** 
(4.688) 

  Metro Dummy 0.296** 
(4.326) 

0.267** 
(3.611) 

0.429** 
(6.463) 

-0.442** 
(-5.744) 

R2 0.790 0.813 0.732 0.724 
Obs 289 289 289 289 

 
Overall, the accessibility to wage sums coefficients tends to be lower than the 
ones in relation to accessibility to population (tables 9 and 10). The importance 
of being located in the main urban area within the urban region is rather 
constant over time for the creative and knowledge based firms, but increased for 



III. Occupational Distribution within Swedish Industries 

 99

the service firms. At the same time we have experienced a decrease for this 
among the manufacturing firms, and the main urban area coefficient is approx 
0.5 lower in 2001 compared to in1993. The metropolitan dummy is 
significantly higher in year 2001 for all sectors. Also, there is still a negative 
relation between the metropolitan dummy and the manufacturing industry 
employees.  

When comparing the creative industry and knowledge industry location 
pattern, the results reveal a very similar structure. The coefficients are 
approximately at the same level in relation to the accessibility to population and 
wage sums. However, the main difference is the metropolitan dummy, where 
the creative establishments are stronger related to this factor than the knowledge 
establishments. The difference between the two is decreased in year 2001 
compared to the year 1993. 

We can once more notice the relationship between the number of employees 
(concentration of an industry) and the accessibility to larger market places in 
terms of wage sums, versus the stronger relationship between the number of 
establishments (the diversity or creativity factor) and the metropolitan regions. 
Also in this case, the coefficients had a stronger significance level in year 2001 
compared to year 1993. 

Once more the quantile regressions showed a similar pattern as the OLS 
regressions (appendix 4). The Urban Area Wage Accessibility variable has a 
stronger weight relatively the dummy variables, which is in line with what we 
could expect given the representation of main urban areas and metros among 
the larger urban areas. In 1993, the metro dummy is significant only in relation 
to creative and knowledge establishments, as well as manufacturing firms. For 
year 2001, the metro dummy is significantly related with creative and 
knowledge employees as well.  

Also, the OLS regressions were run, substituting the accessibility to 
population and wage sums within the urban area with total accessibility within 
the urban region. Those results are available in appendix 3, and overall those are 
weaker, indicating a more important relation between the very close market 
place and the industries, rather than to the larger market place also including 
nearby urban areas.  

3.5  Summary and Conclusions  
The purpose of this paper was twofold: 

 
(1) Identify industries based on their occupational distribution, with a special  

focus on creative and knowledge industries. 
 

Micro data were used for approximately 2 million individuals employed in 
approximately 165000 number of private firms distributed within 216 
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industries (3-digit level). This data was merged the firms with the individuals, 
keeping information about their occupational status and educational 
background. Thereafter, the occupations and educational backgrounds were 
aggregated over the industries (3 digits) that the firms belonged to. The top 
quartile was used for industries with the highest concentrations of highly 
educated, creative, service and manufacturing occupations. In the analysis of the 
growth pattern within each of those industries between the years 1993 and 
2001, we could detect the strongest increase in terms of establishments within 
the knowledge (37.11%) and creative industry (32.87%), followed by the 
service industry (18.48%) and the manufacturing industry (2.26%). The 
employment growth was somewhat different with the strongest increase within 
the manufacturing industry (12.51%), followed by the creative (9.41%), 
knowledge (9.31%) and finally the service industry (2.81%). But even if there 
has been a major increase in the number of manufacturing industry employees, 
the increase in wage sums during the same time period shows that it is still lead 
by the creative (59.82%) and knowledge (58.89%) industries. They have a 
wage sum growth with is approximately 10 % above the one within the 
manufacturing (48.48%) and service (42.85%) industries.  

The second purpose of this paper was to 
 

(2) Identify the spatial location patterns of Swedish industries, with a special  
 focus on the creative and knowledge industries, in relation to market size, main 

 urban area effects and metropolitan effects. 
 

The second purpose was to examine the spatial location pattern of each of the 
industries identified during the first step of the analysis. Theory suggests an 
under-representation of manufacturing industry in larger market places, due to 
decreased transportation costs, but with a higher share of creative, knowledge 
and service industries. The reason is (1) larger market places are traditionally 
denser in terms of a high qualified labor force, (2) larger markets consists of 
more potential customers.  

The industry size in the analysis was expressed both in terms of the number 
of establishments and number of employees. While the first is assumed to be 
more closely related to the diversity of the market place, or the regional 
creativity level, the latter is more of a concentration measure. 

The results were in line with theory, with more creative and knowledge 
firms (both in terms of establishments and employees) located in larger market 
places. The service firms turned out to have a somewhat weaker relation with 
the larger market places in terms of accessible population, but still in front of 
the manufacturing industry. The coefficient is marginally increased for the 
creative industries between the years 1993 and 2001, and slightly decreased for 
the knowledge, service and manufacturing industries. There is also a significant 
change in importance of being located within a main urban area within the 
urban region or within a metropolitan urban region 
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When examining the spatial distribution of those industries and their 
relation to larger markets in terms of accessible wage sums the results are 
similar. The changes between 1993 and 2001 are also minor. The relative 
importance of the metropolitan regions is also decreased during this time 
period, while the importance of being located within a main region is 
approximately on the same level in 1993 and 2001. 

It is important to note in the analysis that the number of employees (which 
is more of a concentration measure) within creative and knowledge industries, 
is relatively stronger related to accessibility to population and wage sums than 
the number of establishments (which is more of a diversity or regional creativity 
measure). The relationship is reversed in relation to the metropolitan dummy, 
where the number of establishments is more strongly related to the 
metropolitan regions relative to the number of employees. It implies that 
diversity and creativity are more closely related to the metropolitan regions and 
that generally, the concentration of activities is more driven by large markets.  

This analysis was made holding regions constant. For future research it 
would be of major interest to further examine the occupational distribution 
variation between regions, holding industry constant, and also checking for firm 
variation within the industries. 
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Appendix 1: Creative Class Definition 
Computer and mathematical occupations 
Architecture and engineering 
Life physical and social science 
Education and training 
Arts, design, entertainment, sports and media 
Management occupations 
Business and financial operations 
Legal occupations 
Healthcare 
High-end sales and sales management.  
 
(Florida, 2002) 
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Appendix 2: Industry Definitions and Overlaps  

1. Industry structure based on occupational distribution (Manufacturing not 
overlapping any other industry) 

 
SIC Creative SIC Creative 

overlap 
Service 

SIC Service SIC Manufacturing 

111 Extraction of 
crude petroleum 
and natural gas 

517 Other 
wholesale 

015 Hunting, 
trapping and 
game 
propagation 
including 
related 
service 
activities 

103 Extraction and 
agglomeration of 
peat 

221 Publishing 523 Retail sale of 
pharmaceutical 
and medical 
goods, cosmetic 
and toilet 
articles 

183 Dressing and 
dyeing of fur; 
manufacture 
of articles of 
fur 

132 Mining of non-
ferrous metal 
ores, except 
uranium and 
thorium ores 

223 Reproduction of 
recorded media 

633 Activities of 
travel agencies 
and tour 
operators; 
tourist 
assistance 
activities n.e.c. 

371 Recycling of 
metal waste 
and scrap 

141 Quarrying of 
stone 

233 Processing of 
nuclear fuel 

634 Activities of 
other transport 
agencies 

372 Recycling of 
non-metal 
waste and 
scrap 

142 Quarrying of 
sand and clay 

244 Manufacture of 
pharmaceuticals, 
medicinal 
chemicals and 
botanical 
products 

652 Other financial 
intermediation 

501 Sale of motor 
vehicles 

143 Mining of 
chemical and 
fertilizer 
minerals 

296 Manufacture of 
weapons and 
ammunition 

672 Activities 
auxiliary to 
insurance and 
pension funding 

503 Sale of motor 
vehicle parts 
and 
accessories 

151 Production, 
processing and 
preserving of 
meat and meat 
products 

322 Manufacture of 
television and 
radio 
transmitters and 
apparatus for 
line telephony 
and line 
telegraphy 

724 Data base 
activities 

504 Sale, 
maintenance 
and repair of 
motorcycles 
and related 
parts and 
accessories 

152 Processing and 
preserving of fish 
and fish 
products 
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SIC Creative SIC Creative 
overlap 
Service 

SIC Service SIC Manufacturing 

332 Manufacture of 
instruments and 
appliances for 
measuring, 
checking, testing, 
navigating and 
other 
purposes, except 
industrial 
process control 
equipment 

743 Technical 
testing and 
analysis 

505 Retail sale of 
automotive 
fuel 

155 Manufacture of 
dairy products 

333 Manufacture of 
industrial 
process control 
equipment 

745 Labor 
recruitment and 
provision of 
personnel 

521 Retail sale in 
non-
specialized 
stores 

171 Preparation and 
spinning of 
textile fibres 

401 Production and 
distribution of 
electricity 

801 Primary 
education 

522 Retail sale of 
food, 
beverages and 
tobacco in 
specialized 
stores 

172 Textile weaving 

402 Manufacture of 
gas; distribution 
of gaseous fuels 
through mains 

851 Human health 
activities 

524 Other retail 
sale of new 
goods in 
specialized 
stores 

173 Finishing of 
textiles 

403 Steam and hot 
water supply 

911 Activities of 
business, 
employers and 
professional 
organizations 

525 Retail sale of 
second-hand 
goods in 
stores 

175 Manufacture of 
other textiles 

410 Collection, 
purification and 
distribution of 
water 

921 Motion picture 
and video 
activities 

526 Retail sale not 
in stores 

177 Manufacture of 
knitted and 
crocheted 
articles 

511 Wholesale on a 
fee or contract 
basis 

923 Other 
entertainment 
activities 

551 Hotels 191 Tanning and 
dressing of 
leather 

514 Wholesale of 
household 
goods 

  552 Camping sites 
and other 
provision of 
short-stay 
accommodati
on 

192 Manufacture of 
luggage, 
handbags and 
the like, saddlery 
and harness 

515 Wholesale of 
non-agricultural 
intermediate 
products, waste 
and scrap 

  553 Restaurants 193 Manufacture of 
footwear 

516 Wholesale of 
machinery, 
equipment and 
supplies 

  554 Bars 201 Sawmilling and 
planing of wood, 
impregnation of 
wood 
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SIC Creative SIC Creative 
overlap 
Service 

SIC Service SIC Manufacturing 

642 Telecommunicat
ions 

  555 Canteens and 
catering 

202 Manufacture of 
veneer sheets 

651 Monetary 
intermediation 

  601 Transport via 
railways 

203 Manufacture of 
builders' 
carpentry and 
joinery 

660 Insurance and 
pension funding, 
except 
compulsory 
social security 

  611 Sea and 
coastal water 
transport 

204 Manufacture of 
wooden 
containers 

671 Activities 
auxiliary to 
financial 
intermediation, 
except insurance 
and pension 
funding 

  612 Inland water 
transport 

205 Manufacture of 
other products 
of wood 

701 Real estate 
activities with 
own property 

  621 Scheduled air 
transport 

211 Manufacture of 
pulp, paper and 
paperboard 

721 Hardware 
consultancy 

  622 Non-
scheduled air 
transport 

231 Manufacture of 
coke oven 
products 

722 Software 
consultancy and 
supply 

  631 Cargo 
handling and 
storage 

247 Manufacture of 
man-made fibres 

723 Data processing   632 Other 
supporting 
transport 
activities 

251 Manufacture of 
rubber products 

725 Maintenance and 
repair of office, 
accounting and 
computing 
machinery 

  641 Post and 
courier 
activities 

252 Manufacture of 
plastic products 

726 Other computer 
related activities 

  711 Renting of 
automobiles 

261 Manufacture of 
glass and glass 
products 

731 Research and 
experimental 
development on 
natural sciences 
and engineering 

  714 Renting of 
personal and 
household 
goods n.e.c. 

262 Manufacture of 
non-refractory 
ceramic goods 
other than for 
construction 
purposes 

732 Research and 
experimental 
development on 
social sciences 
and humanities 

  746 Investigation 
and security 
activities 

266 Manufacture of 
articles of 
concrete, plaster 
and cement 
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SIC Creative SIC Creative 
overlap 
Service 

SIC Service SIC Manufacturing 

741 Legal, 
accounting, 
book-keeping 
and auditing 
activities; tax 
consultancy; 
market research 
and 
public opinion 
polling; business 
and management 
consultancy; 
holdings 

  747 Industrial 
cleaning 

267 Cutting, shaping 
and finishing of 
ornamental and 
building stone 

742 Architectural 
and engineering 
activities and 
related technical 
consultancy 

  748 Miscellaneous 
business 
activities 
n.e.c. 

271 Manufacture of 
basic iron and 
steel and of 
ferro-alloys 

744 Advertising   752 Provision of 
services to 
the 
community as 
a whole 

272 Manufacture of 
tubes 

751 Human health 
activities 

  853 Compulsory 
social security 
activities 

273 Other first 
processing of 
iron and steel 

802 Secondary 
education 

  900 Sewage and 
refuse 
disposal, 
sanitation and 
similar 
activities 

274 Manufacture of 
basic precious 
and non-ferrous 
metals 

803 Higher 
education 

  913 Activities of 
other 
membership 
organizations 

275 Casting of 
metals 

804 Adult and other 
education 

  925 Library, 
archives, 
museums and 
other cultural 
activities 

281 Manufacture of 
structural metal 
products 

852 Veterinary 
activities 

  926 Sporting 
activities 

282 Manufacture of 
tanks, reservoirs 
and containers 
of metal 

912 Activities of 
trade unions 

  927 Other 
recreational 
activities 

284 Forging, 
pressing, 
stamping and roll 
forming of metal 

922 Radio and 
television 
activities 

  930 Other service 
activities 

285 Treatment and 
coating of metals 
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SIC Creative SIC Creative 
overlap 
Service 

SIC Service SIC Manufacturing 

924 News agency 
activities 

    286 Manufacture of 
cutlery, tools 
and general 
hardware 

      287 Manufacture of 
other fabricated 
metal products 

      297 Manufacture of 
domestic 
appliances n.e.c. 

      313 Manufacture of 
insulated wire 
and cable 

      314 Manufacture of 
accumulators, 
primary cells and 
primary 
batteries 

      342 Manufacture of 
bodies 
(coachwork) for 
motor vehicles 

      343 Manufacture of 
parts and 
accessories for 
motor vehicles 
and their engines 

      351 Building and 
repairing of ships 
and boats 

      361 Manufacture of 
furniture 

      
 

451 Construction; 
Site preparation 

      452 Building of 
complete 
constructions or 
parts thereof 

      453 Building 
installation 

      454 Building 
completion 

      455 Renting of 
construction or 
demolition 
equipment with 
operator 

      602 Other land 
transport 
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2. Knowledge vs Creative Industries 
SIC Knowledge SIC Knowledge overlap 

Creative 
SIC Creative 

15 Hunting, trapping and 
game propagation 
including related service 
activities 

111 Extraction of crude 
petroleum and natural 
gas 

223 Reproduction of 
recorded media 

112 Service activities 
incidental to oil and gas 
extraction excluding 
surveying 

221 Publishing 401 Production and 
distribution of 
electricity 

241 Manufacture of basic 
chemicals 

233 Processing of nuclear 
fuel 

403 Steam and hot water 
supply 

263 Manufacture of ceramic 
tiles and flags 

244 Manufacture of 
pharmaceuticals, 
medicinal chemicals and 
botanical products 

511 Wholesale on a fee 
or contract basis 

300 Manufacture of office 
machinery and 
computers 

296 Manufacture of 
weapons and 
ammunition 

514 Wholesale of 
household goods 

331 Manufacture of medical 
and surgical equipment 
and orthopaedic 
appliances 

322 Manufacture of 
television and radio 
transmitters and 
apparatus for line 
telephony and line 
telegraphy 

515 Wholesale of non-
agricultural 
intermediate 
products, waste and 
scrap 

334 Manufacture of optical 
instruments and 
photographic 
equipment 

332 Manufacture of 
instruments and 
appliances for 
measuring, checking, 
testing, navigating and 
other 
purposes, except 
industrial process 
control equipment 

516 Wholesale of 
machinery, 
equipment and 
supplies 

353 Manufacture of aircraft 
and spacecraft 

333 Manufacture of 
industrial process 
control equipment 

517 Other wholesale 

363 Manufacture of musical 
instruments 

402 Manufacture of gas; 
distribution of gaseous 
fuels through mains 

523 Retail sale of 
pharmaceutical and 
medical goods, 
cosmetic and toilet 
articles 

603 Transport via pipelines 410 Collection, purification 
and distribution of 
water 

633 Activities of travel 
agencies and tour 
operators; tourist 
assistance activities 
n.e.c. 

611 Sea and coastal water 
transport 

651 Monetary 
intermediation 

634 Activities of other 
transport agencies 

612 Inland water transport 652 Other financial 
intermediation 

642 Telecommunications 

913 Activities of other 
membership 
organizations 

660 Insurance and pension 
funding, except 
compulsory social 
security 

725 Maintenance and 
repair of office, 
accounting and 
computing machinery 
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SIC Knowledge SIC Knowledge overlap 

Creative 
SIC Creative 

925 Library, archives, 
museums and other 
cultural activities 

671 Activities auxiliary to 
financial intermediation, 
except insurance and 
pension funding 

744 Advertising 

  672 Activities auxiliary to 
insurance and pension 
funding 

  

  701 Real estate activities 
with own property 

  

  721 Hardware consultancy   
  722 Software consultancy 

and supply 
  

  723 Data processing   
  724 Data base activities   
  726 Other computer related 

activities 
  

  731 Research and 
experimental 
development on natural 
sciences and 
engineering 

  

  732 Research and 
experimental 
development on social 
sciences and humanities 

  

  741 Legal, accounting, book-
keeping and auditing 
activities; tax 
consultancy; market 
research and 
public opinion polling; 
business and 
management 
consultancy; holdings 

  

  742 Architectural and 
engineering activities 
and related technical 
consultancy 

  

  743 Technical testing and 
analysis 

  

  745 Labor recruitment and 
provision of personnel 

  

  751 Administration of the 
State and the economic 
and social policy of the 
community 

  

  801 Primary education   
  802 Secondary education   
  803 Higher education   
  804 Adult and other 

education 
  

  851 Human health activities   
  852 Veterinary activities   
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SIC Knowledge SIC Knowledge overlap 
Creative 

SIC Creative 

  911 Activities of business, 
employers and 
professional 
organizations 

  

  912 Activities of trade 
unions 

  

  921 Motion picture and 
video activities 

  

  922 Radio and television 
activities 

  

  923 Other entertainment 
activities 

  

  924 News agency activities   
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3. Industry structure based on facturing or fishing/farming occupations 
11 Growing of crops; market 

gardening; horticulture 
283 Manufacture of steam generators, 

except central heating hot water boilers 
12 Farming of animals 291 Manufacture of machinery for the 

production and use of mechanical 
power, except aircraft, 
vehicle and cycle engines 

13 Growing of crops combined with 
farming of animals (mixed farming) 

292 Manufacture of other general purpose 
machinery 

14 Agricultural and animal husbandry 
service activities, except veterinary 
activities; landscape 
gardening 

293 Manufacture of agricultural and forestry 
machinery 

19 Small-scale farming 294 Manufacture of machine-tools 
 

20 Forestry, logging and related 
service activities 

295 Manufacture of other special purpose 
machinery 

50 Fishing, operation of fish hatcheries 
and fish farms; service activities 
incidental to fishing 

311 Manufacture of electric motors, 
generators and transformers 

131 Mining of iron ores 312 Manufacture of electricity distribution 
and control apparatus 

145 Other mining and quarrying n.e.c. 315 Manufacture of lighting equipment and 
electric lamps 

153 Processing and preserving of fruit 
and vegetables 

316 Manufacture of electrical equipment 
n.e.c. 

154 Manufacture of vegetable and 
animal oils and fats 

321 Manufacture of electronic valves and 
tubes and other electronic components 

156 Manufacture of grain mill products, 
starches and starch products 

323 Manufacture of television and radio 
receivers, sound or video recording or 
reproducing apparatus 
and associated goods 

157 Manufacture of prepared animal 
feeds 

335 Manufacture of watches and clocks 

158 Manufacture of other food 
products 

341 Manufacture of motor vehicles 

159 Manufacture of beverages 352 Manufacture of railway and tramway 
locomotives and rolling stock 

160 Manufacture of tobacco products 354 Manufacture of motorcycles and bicycles 
174 Manufacture of made-up textile 

articles, except apparel 
355 Manufacture of other transport 

equipment n.e.c. 
176 Manufacture of knitted and 

crocheted fabrics 
362 Manufacture of jewellery and related 

articles 
181 Manufacture of leather clothes 364 Manufacture of sports goods 
182 Manufacture of other wearing 

apparel and accessories 
365 Manufacture of games and toys 

212 Manufacture of articles of paper 
and paperboard 

366 Miscellaneous manufacturing n.e.c. 

222 Printing and service activities 
related to printing 

502 Maintenance and repair of motor 
vehicles 

232 Manufacture of refined petroleum 
products 

512 Wholesale of agricultural raw materials 
and live animals 

242 Manufacture of pesticides and 
other agro-chemical products 

513 Wholesale of food, beverages and 
tobacco 
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243 Manufacture of paints, varnishes 
and similar coatings, printing ink 
and mastics 

527 Repair of personal and household goods 

245 Manufacture of soap and 
detergents, cleaning and polishing 
preparations, perfumes and toilet 
preparations 

702 Letting of own property 

246 Manufacture of other chemical 
products 

703 Real estate activities on a fee or 
contract basis 

264 Manufacture of bricks, tiles and 
construction products, in baked 
clay 

712 Renting of other transport equipment 

265 Manufacture of cement, lime and 
plaster 

713 Renting of other machinery and 
equipment 

268 Manufacture of various other non-
metallic mineral products 
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Appendix 3: Urban Region Accessibility 
Regressions  

Table 1: Absolute number of establishments and employees explained by urban 
region accessibility to population and regional characteristics in 1993 

 Creative Knowledge 
 Est Emp Est Emp 
Acc In Urban Region Pop 0.477** 

(16.987) 
0.557** 
(16.500) 

0.423** 
(15.227) 

0.546** 
(16.418) 

Main Urban Area Dummy 1.247** 
(15.523) 

1.500** 
(15.534) 

1.204** 
(15.140) 

1.456** 
(15.295) 

  Metro Dummy 0.120 
(1.116) 

-0.119 
(-0.921) 

0.066 
(0.616) 

-0.172 
(-1.348) 

R2 0.673 0.647 0.632 0.640 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Emp Est Emp 
Acc In Urban Region Pop 0.381** 

(14.791) 
0.474** 
(15.965) 

0.328** 
(13.780) 

0.433** 
(13.885) 

Main Urban Area Dummy 1.103** 
(14.961) 

1.275** 
(15.012) 

0.886** 
(13.018) 

0.887** 
(9.939) 

  Metro Dummy -0.094 
(-0.954) 

-0.142 
(-1.242) 

0.096 
(1.050) 

-0.732** 
(-6.108) 

R2 0.608 0.629 0.582 0.489 
Obs 285 285 285 285 

Table 2: Absolute number of establishments and employees explained by urban 
region accessibility to population and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Acc In Urban Region Pop 0.509** 

(17.959) 
0.575** 
(17.105) 

0.476** 
(16.819) 

0.550** 
(16.618) 

Main Urban Area Dummy 1.282** 
(15.692) 

1.531** 
(15.796) 

1.260** 
(15.454) 

1.509** 
(15.793) 

  Metro Dummy 0.199 
(1.807) 

-0.082 
(-0.627) 

0.183 
(1.667) 

-0.093 
(-0.720) 

R2 0.697 0.661 0.675 0.652 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Acc In Urban Region Pop 0.714** 

(15.686) 
0.489** 
(16.141) 

0.347** 
(14.608) 

0.433** 
(13.741) 

Main Urban Area Dummy 1.171** 
(15.198) 

1.346** 
(15.410) 

0.862** 
(12.597) 

0.820** 
(9.015) 

  Metro Dummy -0.018** 
(-0.178) 

-0.093 
(-0.786) 

0.156 
(1.692) 

-0.718** 
(-5.850) 

R2 0.633 0.639 0.605 0.465 
Obs 289 289 289 289 
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Table 3: Absolute number of establishments and employees explained by urban 
region accessibility to wage sums and regional characteristics in 1993 

 Creative Knowledge 
 Est Emp Est Emp 
Acc In Urban Region Wage 0.451** 

(17.298) 
0.526** 
(16.786) 

0.399** 
(15.418) 

0.515** 
(28.656) 

Main Urban Area Dummy 1.228** 
(15.444) 

1.478** 
(15.442) 

1.187** 
(15.018) 

1.435** 
(28.656) 

  Metro Dummy 0.069** 
(0.639) 

-0.185 
(1.430) 

0.017 
(0.160) 

-0.236 
(-1.844) 

R2 0.677 0.651 0.635 0.643 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Emp Est Emp 
Acc In Urban Region Wage 0.358** 

(14.840) 
0.447** 
(16.162) 

0.307** 
(13.785) 

0.408** 
(14.055) 

Main Urban Area Dummy 1.087** 
(14.779) 

1.257** 
(14.876) 

0.872** 
(12.839) 

0.869** 
(9.810) 

  Metro Dummy -0.133 
(1.341) 

-0.197 
(-1.729) 

0.068 
(0.744) 

-0.769** 
(-6.424) 

R2 0.608 0.632 0.581 0.493 
Obs 285 285 285 285 

 

Table 4: Absolute number of establishments and employees explained by urban 
region accessibility to wage sums and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Acc In Urban Region Wage 0.471** 

(18.185) 
0.533** 
(17.367) 

0.440** 
(17.020) 

0.509** 
(16.806) 

Main Urban Area Dummy 1.267** 
(15.629) 

1.514** 
(15.761) 

1.246** 
(15.387) 

1.493** 
(15.725) 

  Metro Dummy 0.129 
(1.156) 

-0.163 
(-1.236) 

0.118 
(1.057) 

-0.168 
(-1.290) 

R2 0.701 0.667 0.679 0.656 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Acc In Urban Region Wage 0.385** 

(15.683) 
0.452** 
(16.284) 

0.318** 
(14.546) 

0.402** 
(13.921) 

Main Urban Area Dummy 1.158** 
(15.041) 

1.331** 
(15.322) 

0.851** 
(12.425) 

0.808** 
(8.931) 

  Metro Dummy -0.070 
(-0.663) 

-0.158 
(-1.326) 

0.115 
(1.224) 

-0.780** 
(-6.268) 

R2 0.633 0.642 0.604 0.470 
Obs 289 289 289 289 
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Appendix 4: Quantile Regressions 

Table 7: Absolute number of establishments and employees explained by 
accessibility to population and regional characteristics in 1993 

 
 Creative Knowledge 
 Est Emp Est Emp 
Constant -1.275 0.278 -0.917 0.437 
Urban Area Pop. Acc 0.717** 

(26.15) 
0.822** 
(24.26) 

0.663** 
(28.69) 

0.795** 
(20.99) 

Main Urban Area Dummy 0.602** 
(8.00) 

0.885** 
(13.126) 

0.589** 
(9.22) 

0.824** 
(7.97) 

  Metro Dummy 0.160 
(1.77) 

-0.141 
(-0.26) 

-0.012 
(-0.16) 

-0.102 
(-0.82) 

R2 0.531 0.534 0.507 0.526 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Emp Est Emp 
Constant 0.413 1.679 0.911 2.528 
Urban Area Pop. Acc 0.600** 

(26.69) 
0.714** 
(20.83) 

0.485** 
(21.08) 

0.545** 
(13.44) 

Main Urban Area Dummy 0.541** 
(8.66) 

0.704** 
(7.48) 

0.454** 
(7.17) 

0.526** 
(4.63) 

  Metro Dummy -0.101 
(-1.35) 

-0.089 
(0.79) 

0.159* 
(2.09) 

-0.415** 
(-3.04) 

R2 0.513 0.523 0.463 0.423 
Obs 285 285 285 285 

Table 8: Absolute number of establishments and employees explained by 
accessibility to population and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -1.682 -0.436 -1.608 -0.210 
Urban Area Pop. Acc 0.742** 

(27.02) 
0.853** 
(28.84) 

0.717** 
(28.96) 

0.820** 
(21.20) 

Main Urban Area Dummy 0.560** 
(7.93) 

0.834** 
(10.21) 

0.593** 
(8.74) 

0.826** 
(7.78) 

  Metro Dummy 0.331** 
(3.69) 

-0.047 
(-0.48) 

0.259** 
(3.22) 

-0.003 
(-0.03) 

R2 0.558 0.541 0.538 0.535 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Constant -0.482 0.941 0.687 2.113 
Urban Area Pop. Acc 0.676** 

(24.74) 
0.753** 
(22.46) 

0.490** 
(22.31) 

0.575** 
(16.43) 

Main Urban Area Dummy 0.535** 
(7.13) 

0.772** 
(8.36) 

0.458** 
(7.60) 

0.407** 
(4.24) 

  Metro Dummy 0.047 
(0.53) 

0.004 
(0.04) 

0.271** 
(3.79) 

-0.466** 
(-4.08) 

R2 0.536 0.544 0.482 0.431 
Obs 289 289 289 289 
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Table 9: Absolute number of establishments and employees explained by 
accessibility to wage sums and regional characteristics in 1993 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -8.113 -8.402 -7.175 -7.914 
Urban Area Wage Accessibility 0.648** 

(32.11) 
0.788** 
(39.79) 

0.596** 
(26.46) 

0.761** 
(41.78) 

Main Urban Area Dummy 0.496** 
(7.98) 

0.605** 
(9.96) 

0.509** 
(7.33) 

0.599** 
(10.70) 

  Metro Dummy 0.323** 
(4.48) 

-0.003 
(-0.04) 

0.170* 
(2.14) 

-0.016 
(-0.24) 

R2 0.555 0.588 0.529 0.584 
Obs 285 285 285 285 
 Service Manufacturing 
 Est Emp Est Emp 
Constant -5.460 -5.645 -3.570 -3.293 
Urban Area Wage Accessibility 0.550** 

(27.33) 
0.673** 
(34.62) 

0.430** 
(21.11) 

0.525** 
(16.80) 

Main Urban Area Dummy 0.453** 
(7.31) 

0.534** 
(8.99) 

0.447** 
(7.12) 

0.385** 
(3.98) 

  Metro Dummy -0.017 
(-0.24) 

0.002 
(0.03) 

0.303** 
(4.21) 

-0.421** 
(-3.77) 

R2 0.533 0.574 0.464 0.479 
Obs 285 285 285 285 

Table 10: Absolute number of establishments and employees explained by 
accessibility to wage sums and regional characteristics in 2001 

 Creative Knowledge 
 Est Emp Est Emp 
Constant -8.145 -8.642 -7.719 -8.172 
Urban Area Wage Acc 0.648** 

(22.39) 
0.786** 
(37.20) 

0.620** 
(21.98) 

0.759** 
(34.74) 

Main Urban Area Dummy 0.624** 
(6.86) 

0.701** 
(10.53) 

0.603** 
(6.75) 

0.681** 
(9.92) 

   Metro Dummy 0.481** 
(4.59) 

0.237** 
(3.10) 

0.386** 
(3.76) 

0.219** 
(2.74) 

R2 0.564 0.591 0.545 0.580 
Obs 289 289 289 289 
 Service Manufacturing 
 Est Emp Est Emp 
Constant -5.874 -5.890 -3.671 -3.293 
Urban Area Wage Acc 0.567** 

(27.51) 
0.673** 
(36.59) 

0.434** 
(20.61) 

0.530** 
(17.63) 

Main Urban Area Dummy 0.510** 
(7.88) 

0.648** 
(11.16) 

0.400** 
(6.08) 

0.277** 
(2.94) 

   Metro Dummy 0.129 
(1.73) 

0.120 
(1.80) 

0.345** 
(4.55) 

-0.468** 
(-4.30) 

R2 0.550 0.582 0.477 0.490 
Obs 289 289 289 289 
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Chapter IV 

Talent, Technology and Regional 
Wage Levels in Sweden 

Charlotta Mellander 

Abstract 
While there is consensus on the importance of human capital to economic 
development, debate takes shape around two central issues.  First, how is human 
capital best measured? Second, there is debate over the factors that yield the 
geographic distribution of human capital in the first place. With regard to the first 
question, this work reveals that occupational or “creative class” measures tend to 
outperform educational measures in accounting for regional wages per capita across 
our sample of Swedish regions. In view of the second question, universities, service 
diversity, and tolerance affect the distribution of human capital, though in different 
ways and thus play complimentary roles in the geographic distribution of talent.   

 
 
Key words:  Creative occupations, Human Capital, Technology, Wage Levels 
 
JEL: O3 R1 R2 J24 
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4.1  Introduction 
The diverging development of regions has been thoroughly covered in the 
literature. Clearly, much of the early work heavily related to the industrial 
revolution with a focus on factors such as supply of raw material and 
transportation costs. Later, Fujita (1988), Krugman (1991) and Venebles 
(1996) initiated the new economic geography, separating the modern sectors 
from the traditional ones. By separating the traditional manufacturing from the 
more service-based production, the transformed role of the region is 
highlighted, since in the latter case the producers and the consumers serve each 
other in the same locale. Taking the societal transformation one step further 
into what is sometimes referred to as the knowledge-based society (Andersson, 
1985; also called creative society by Florida, 2002), the role of knowledge 
embodied in the individuals becomes a major production input, and the 
relationship between industry and individuals becomes closer and more place 
dependent than ever before.  

The role of talent and creativity in economic development has been the 
subject of growing interest and debate among economists, economic 
geographers, regional scientists, and other social scientists. Solow (1957) noted 
the exogenous effect of technology on economic growth. Lucas (1988) 
identified the role of investment in human capital for economic development.  
More recent research (Glaeser et al., 1995; Glaeser, 1998, 1999, 2000; Simon, 
1998) has empirically verified Lucas’ conjecture regarding the role of human 
capital in regional development and growth.  Berry and Glaeser (2005) have 
documented the growing divergence of human capital levels across U.S. regions 
over the past several decades. Florida (2002a, b, c, 2005, 2006) has argued for 
the need to better understand the factors that both produce human capital and 
enables regions to attract it, suggesting that human capital operates less as a 
static endowment or stock and more as a dynamic flow.  

While there is broad consensus on the importance of human capital to 
economic development, the current debate revolves around two key issues:  how 
best to measure and account for human capital. The conventional measure of 
human capital is based on educational attainment, usually the share of a 
population with a bachelor’s degree and above.  More recent research, however, 
suggests that what people do is more relevant, and so occupationally-based 
measures, linked to the knowledge-based or creative occupations have been 
introduced (Florida 2002a; Markusen 2004, 2006).  A recent study (Marlets 
and Van Woerken, 2004) found that occupational measures of the creative class 
significantly outperform conventional human capital measures in accounting 
for employment growth in the Netherlands.  

Second, there is debate over the factors affecting the geographic distribution 
of human capital.  At least three different theories have been offered. The first 
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argues that universities play a key role in creating initial advantages in human 
capital, which becomes cumulative and self-reinforcing over time (Glaesar et al., 
2005). The second argues that amenities play a role in attracting and retaining 
highly-educated, high-skill households (Glaeser 1993; Glaeser et al., 2001; 
Shapiro 2006; Clark 2003). The third theory argues that tolerance and 
openness to diversity are important (Florida 2002a, b, c). The view in this 
paper is that these three approaches need not be seen as mutually exclusive. 
Each of these factors can play a complimentary role in the distribution of talent. 

To shed light on these issues, a general model is developed focusing on 
talent and its effect on regional wages per capita as a measure of the absolute 
level of regional development, and structural equations and path analysis 
models are used to examine the independent effects of human capital and 
technology on regional wage levels.  In addition, the model is used to examine 
the factors that shape the geographic distribution of human capital across 81 
Swedish regions.   

The model enables us to do three things.  First, it explicitly tests for the 
differential effects on regional wage levels of educational versus occupational 
measure of human capital or talent.  Second, the model includes technology, 
alongside talent, enabling us to parse the differential effects of each on wages 
per capita. Third, it tests for the effects of regional cultural and institutional 
factors – amenities, universities, and openness – on talent and turn on wage 
levels. The dependent variable is regional wages per capita and our independent 
variables include measures of technology, educational, and occupational talent, 
university presence, amenities (proxied by the diversity of service firms), and 
tolerance.   

Across our sample of Swedish regions, we find that occupational or creative 
class measures tend to outperform educational measures in accounting for 
regional wage levels.  We also find that universities have the strongest effect on 
the distribution of talent, amenities (i.e. service diversity), and openness and 
tolerance also play a role in the distribution of specific types of human capital. 
We can conclude that the three play complimentary roles in explaining the 
distribution of talent.  

4.2  Theory and Concepts 
The diverging development of regions has been in focus in a vast amount of 
literature. Clearly, much of the early work within this field heavily relates to the 
industrial revolution with a focus on factors such as supply of raw material and 
transportation costs. Later, Fujita (1988), Krugman (1991), and Venebles 
(1996) initiated the new economic geography, separating the modern sectors 
from the traditional ones. The more service based production is assuming 
consumers and producers in the same locale, while traditional manufacturing 
goods can be transported to another market at a low cost. Taking the societal 
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transformation one step further towards what is sometimes called the 
knowledge based society (Andersson, 1985; also called creative society by 
Florida, 2002), the role of knowledge embodied in the individuals becomes a 
major production input, and the relationship between industry and individuals 
closer and more place dependent than ever before. Basically a region can be 
characterized by (1) its sector composition, (2) its occupational composition, 
and (3) its educational level. The regional economic performance highly 
depends on all three of those, and to a large extent they are interdependent and 
simultaneously develop over time. While the sector factor mirrors the firms, the 
education factor reflects individuals’ willingness and option to get an education. 
The occupational factor is to a large extent a function of the two. 

The role of technology and talent in the form of human capital for 
economic growth goes back half a century. Solow (1956) noted the effect of 
technology on economic growth. Solow’s model treated technology as 
exogenous and not affected by the marginal rate of substitution between capital 
and labor.  Ullman (1958) noted the role of human capital in his work on 
regional development. Jacobs (1961, 1969) emphasized the role of cities and 
regions in the transfer and diffusion of knowledge; as the scale and diversity of 
cities increase, so do the connections between economic actors that result in the 
generation of new ideas and innovations. Andersson (1985a, b) explored the 
role of creativity in metropolitan regions for economic development. With a 
historical sweep reaching as far back as Athens, Rome, and Florence, he stressed 
the importance of knowledge, culture, communications, and creativity in 
regional prosperity.  He also argued that tolerance plays a role in stimulating 
creativity in cities and regions. Romer’s (1986, 1987, 1990) endogenous growth 
model connected technology to human capital, knowledge, and economic 
growth. Invention in the neoclassical framework is no longer exogenous, but a 
purposeful activity demanding real resources. 

The Solow-extended endogenous growth model developed by Lucas (1988) 
further clarified the role of human capital externalities in economic 
development. Building on Romer’s work, Lucas (1988) highlighted the 
clustering effect of human capital, which now embodied the knowledge factor. 
He recognized the role of great cities, which localize human capital and 
information, create knowledge spillovers, and become engines of economic 
growth. Cities reduce the cost of knowledge transfer, so ideas move more 
quickly, in turn giving rise to new knowledge.  

Research has empirically verified the role of human capital in regional 
growth.  Glaeser (2000) provided empirical evidence on the correlation between 
human capital and regional economic growth. Firms locate in areas of highly 
concentrated human capital to gain competitive advantages, rather than letting 
suppliers’ and customers’ geography alone dictate their location. A vast 
economic research has also shown that human capital is becoming more 
concentrated (Florida, 2002b; Berry and Glaeser, 2005), and there are reasons 
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to believe that this division will continue, affecting not only regional growth 
levels, but also housing markets (Shapiro, 2005;  Gyourko et al , 2006).   

Today, there is broad consensus on the importance of human capital to 
economic development. However, there is still a debate around two key issues.  
The first is how best to measure and account for human capital. Traditionally, 
human capital is based on educational attainment often measured as the share 
of the population with a bachelor’s degree and above. As an alternative, 
occupationally based measures, associated principally with the knowledge-based 
or creative occupations, have been introduced (Florida 2002a; Markusen 2004, 
2006).  While the educational measure will tell us what individuals have 
studied, the occupational measure will tell us what they in practice work with.  

Second, there is debate over the factors that affect the geographic 
distribution of human capital in the first place.  Since we know that talent is 
associated with economic development, and we also know that talent is spread 
unevenly, it is important to understand the factors that account for this varied 
geography.  Human capital can be conceptualized as a stock or endowment, 
which belongs to a place in the same way that a natural resource might. But the 
reality is that human capital is a flow, a highly mobile factor that can and does 
relocate. The key question then becomes: What factors shape this flow and 
determine the divergent levels of human capital across regions? 

Three different answers to that question have been offered. The first 
approach, offered by Glaesar and his collaborators (2005), is that human capital 
builds of itself.  Places with an initial advantage tend to build on and gain from 
that advantage. The presence of major research universities has been found to 
be a key factor in this set of initial advantages as well in both the production 
and distribution of human capital.   

Yet, the distribution of talent does not coincide with the distribution of 
universities. While some regions with great universities have large 
concentrations of talent, others operate mainly in the production of human 
capital, serving as “talent factories” which “export” highly educated people to 
other regions (Florida et al., 2006). Florida (2005) has argued that the 
geographic connection from education to innovation and economic outcomes 
in that same locale may no longer hold. This is a result of the mobility of 
highly-skilled and educated people within countries and even across borders 
(worth noting is a much higher mobility friction in a Swedish context). 
However good a region’s educational system might be, it is no guarantee it can 
hold on to its talent.  We suggest that the university can be thought of as a 
necessary, but insufficient condition for talent concentration. 

 The second approach argues that the distribution of talent is affected by the 
distribution of amenities. Roback (1982) expanded the traditional neoclassical 
model, where migration occurs in response to wage levels, economic 
opportunity, and land rent to include quality-of-life amenities Glaeser, Kolko 
and Saiz (2001) found that consumer and personal service industries such as 
restaurants, theatres, and museums tend to be localized and thus demand 
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geographical closeness between producer and consumer. Lloyd and Clark 
(2001) as well as Florida (2002a, b, c) stress the role of lifestyle – in the form of 
entertainment, nightlife, culture, among other things – in attracting talent.  
Florida (2002c) introduced a measure of the producers of artistic and cultural 
amenities, the “bohemian index,” and found it to be associated with 
concentrations of talent and innovation. Shapiro’s (2006) detailed study of 
regional productivity growth found that roughly 60 percent of the employment 
growth effect of college graduates is due to enhanced productivity growth, the 
rest being caused by growth in quality of life.  

The third approach argues that tolerance and openness to diversity affect the 
level and geographic distribution of human capital. Jacobs (1961) and Quigley 
(1998) have argued that firm-based diversity is associated with economic 
growth, but Jacobs also contended that diversity of individuals is important as 
well. Recent research has focused on the role of demographic diversity in 
economic growth. Ottaviano and Peri (2005) show how diversity among 
individuals, in the form of immigrants, increases regional productivity. 
Immigrants have complimentary skills to native born not because they perform 
different tasks, but also because they bring different skills to the same task.  A 
Chinese cook and an Italian cook will not provide the same service nor good; 
neither will a German-trained physicist substitute perfectly for a U.S.-trained 
one.  Noland (2005) found that tolerant attitudes toward gay and lesbians are 
associated with both positive attitudes toward global economic activity and 
international financial outcomes.  In the light of the results of his World Values 
Survey, which examines the relationship between cultural attitudes and 
economic development, Inglehart (2003, 2005) has asserted that an open 
attitude towards the gay and lesbian population is the best indicator of the 
general tolerance of nations.  Florida and Gates (2001) found a positive 
association between concentrations of gay households and regional 
development. 

Page (2007) provides the basis for a general economic theory of human 
diversity and economic outcomes. He finds that not only does cognitive 
diversity lead to better decision-making but that it is associated with identity 
diversity, the diversity of people and groups, which enable new perspectives. 
Diversity broadly construed, he finds, is associated with higher rates of 
innovation and growth. Florida (2002) has argued that tolerance – specifically 
“low barriers to entry” for individuals – is associated with geographic 
concentrations of talent, higher rates of innovation, and regional development. 
The more open a place is to new ideas and new people – in other words, the 
lower its entry barriers for human capital – the more talent it will likely capture. 

It is important to point out that these three institutional and cultural factors 
need not operate exclusively or in competition with each other. Rather, they are 
likely to have complementary effects on the geographic distribution of talent.  
Such cultural and institutional factors may also act on regional economic 
development directly, as well as indirectly, via their effects on the level of 
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human capital. It is also of major importance to consider the “flexibility” of the 
regional institutions and set-ups. While some amenities may be easier to adjust, 
others may take a longer time to affect. Factors such as tolerance probably takes 
a long time to build, but may be affected quickly by external shocks. Also, some 
factors, such as the existence of universities, are highly dependent on 
governmental policies, while diversity in service supply may be far more market 
driven.  

4.3  Model, variables, and methods 
A schematic picture of our general model of talent, creativity, and regional 
wages per capita is provided in Fig.1. The model allows two useful analyses.  
First, it enables us to test conventional human capital measurements against 
occupational or creative class definitions simply by running the model with 
these differing definitions of talent.  Second, it allows us to isolate the 
independent effects of talent and technology—Lucas versus Solow, if you will.  
The model also enables identification of regional cultural and institutional 
factors – namely, the university, amenities and service diversity, and tolerance – 
as they affect the geographic distribution of talent in the first place. The arrows 
identify the hypothesized structure of relationships among the key variables. 
Based on theories by e.g. Florida et al. (2002, 2006), Glaeser et al. (2001), 
Clark  (2003), Inglehart et al. (2000, 2003, 2005) and Ottaviano and Peri 
(2005), the hypothesis is that university, tolerance, and service diversity will all 
have a positive effect on talent. We also expect the technology sector to locate 
close to the stock of talent (talent) and/or close to the flow of talent (university). 
Finally, based on theories by Solow (1956), Romer (1986, 1987, 1990) and 
Lucas (1988), we expect a positive relation between on one side - university, 
talent, and technology - and on the other regional wage levels.  

 

 
Figure 1:  Model of key regional development paths  

 

University 

Talent Technology Regional 
Wages 

Tolerance 

Service 
Diversity 
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Based on theory we can expect a positive relationship between our variables. 
In the long run, we can also expect feedback loops in the system. Since many 
variables in this system are not expected to change rapidly nor do they have an 
immediate effect back on other variables in the system, we will still assume a 
one way causality since this is a cross section. Also, structural equation 
estimation, which will be further described in section 3.2, does not allow for 
any such simultaneousness, but causality has to be assumed for all stages. 
Correlations can only be allowed for in the first equation.  

In the earlier versions of this model, other methodologies were tried out, but 
with a less satisfying result. Since OLS would not capture the sequences in the 
system, a model estimated by seemingly unrelated regressions were used, but 
suffered from the large interdependencies within the system and thereby 
multicollinearity. Noteworthy is that the structural equation modeling is based 
on the same assumptions as OLS, such as linearity in the parameters, zero mean 
value of the disturbance term, equal variance of the disturbance term etc. Lack 
of data also restricted from testing over time using lagged variables. 

4.3.1  Variables 

This section describes the variables in the empirical model. The variables cover 
all 81 Swedish labor market areas, and are for the time period 2003 (except for 
the tolerance variable from 2006). Descriptive statistics for all measures and 
variables are provided in Table 1. 

 
Dependent variable: regional wage levels  
The dependent variable in the model is a measure of wages per capita, the sum 
of the regional wages adjusted for regional population size. The wage measure 
we assume to be closely related to productivity - in particular to measure a 
region’s capacity to absorb human capital productively.  Wage level is a way of 
measuring living standards, and is a static measure. It would have been 
interesting to test this variable over time as well, but data availability restricts 
from doing so.  While regional development measured in terms of population 
growth and job growth is a dynamic measure which captures gross trends, using 
the absolute wage levels will tell us something about the level and possibly 
quality of the regional economic development. Not all jobs are created equal. 
There is considerable variance in human capital and skill levels. And of course 
wages vary accordingly. Furthermore, recent research shows that regions 
increasingly specialize in different kinds of economic activity, and therefore 
different kinds of jobs (Markusen 2004, 2006).   
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Table 1: Descriptive Statistics 
 
 

 
Obs 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

University 81 0.31 0.465 0 1 
Tolerance 81 2.4363 0.385 1.73 3.39 
Service Diversity 81 159.14 48.936 56 259 
Talent:      
BA or above 81 0.1682 0.055 0.08 0.38 
Supercreative  81 0.1041 0.023 0.07 0.17 
Creative 
Professionals 

81 0.1976 0.035 0.13 0.31 

Creative class 81 0.3018 0.053 0.20 0.48 
Decomposed 
supercreative: 

     

Computer/ math 81 0.014 0.011 0.019 0.053 
Arch/ engineering 81 0.007 0.006 0.000 0.029 
Science 81 0.003 0.002 0.000 0.016 
Education 81 0.073 0.011 0.057 0.119 
Arts/ design/ 
media  

81 0.007 0.004 0.002 0.023 

Narrow super-
creative class 

81 0.031 0.019 0.006 0.105 

Technology 81 0.621 0.256 0.023 1.67 
Regional wages 81 90,351 13,391 60,606 138,635 

 
 

Independent Variables 
 

Talent 
As noted above, there are two alternative measures of talent or human capital. 
The first is the conventional measure based on educational attainment, 
measured as the percentage of a population with a bachelor’s degree and above. 
The second is an occupationally-based measure of the creative class.  Several 
studies have confirmed the efficacy of this occupationally based measure 
(Markusen 2004, 2006; Marlets and van Woorken, 2004).   

Florida (2002a) defines the creative class to include occupations in which 
individuals engage in complex problem solving that involve a great deal of 
independent judgment and require high levels of education or human capital. 
This includes a “super-creative core” – composed of computer and math 
occupations; architecture and engineering; life, physical, and social science; 
education, training, and library positions; arts and design work; and 
entertainment, sports, and media occupations – as well as other “creative 
professionals,” akin to classical knowledge workers, including management 
occupations, business and financial operations, legal positions, healthcare 
practitioners, technical occupations, and high-end sales and sales management. 
Both a standard definition of the super-creative core and a narrow definition 
which excludes educational occupations will be employed. The super-creative 
core will also be decomposed to isolate the independent effects of its five sub-
groups on regional wage levels and to identify the factors that affect their 
concentrations. All talent variables are measured as shares of the regional labor 
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force (population age 16-64). The measures are based on 2003 education and 
occupation data from Statistics Sweden. 

 
Technology 
A technology variable is included to account for the independent effects of 
technology on regional development. The measure is a location quotient that 
takes into account the technology industry national share and its relation to the 
technology industry regional share. This is based on 2003 establishment 
industry data from Statistics Sweden.   

 
Regional Institutional and cultural factors 
The distribution of talent or human capital has been found to be associated 
with universities, tolerance, and amenities or service diversity. Measures of all 
three variables are included in the model and analysis.  

Universities: Swedish universities often have small branches in other nearby 
regions. To exclude those, the university measure is a dummy variable equal to 
1 (otherwise 0) if the number of university teachers is 100 or more (based on 
the occupational frequencies), in order to capture if there is an existing regional 
university with a size large enough to influence the outcomes. This factor may 
also be considered as a “slow” variable, highly dependent on governmental 
policies. Also, there is strong path dependency in the attractiveness of certain 
universities, building on scale, earlier reputation, research resources, among 
other things. The measure is based on 2003 occupational data from Statistics 
Sweden.   

Amenities and service diversity: Getting systematic measures of cultural and 
recreational amenities, as the literature has noted (see esp. Florida 2002a) is 
fraught with problems, so here we follow Glaser, Kolko and Saiz (2001) and use 
the diversity of consumer and personal service firms as a proxy measure for 
amenities. Regions that offer a greater array of services have more to offer 
diverse groups of people. This variable is operationalized as the number of 
service industry codes represented in the local labor market that could be 
regarded as attractive to consumers. More driven by market forces, this is also a 
“slow” variable, highly related to the overall market size and household 
incomes. It is based on 2003 industry data from Statistics Sweden.  

Tolerance/ Diversity: Diversity has been found to impact economic 
development in two ways. As noted above, we use a measure of service diversity 
to capture firm-based diversity (Jacobs 1961; Quigley 1998).  There is also the 
effect of individual-level diversity. Immigration is a commonly used measure of 
diversity. But Sweden has a much lower level of immigration than countries like 
U.S. and Canada, where there is also more variance in the concentration of 
immigrants across regions.  Following Inglehart’s (1989, 1997, 2003, 2005) 
finding that openness toward the gay and lesbian population is the best 
available indicator of tolerant attitudes currently available, we use a measure of 
attitudes toward gays and lesbians to capture tolerance and openness to 
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diversity. In line with this, we argue that diversity within regions – in this case, 
the concentration of gay and lesbian households – creates a more open-minded 
and tolerant cultural, social, and economic milieu.  Multiple perspectives and 
different kinds of people are more likely to flourish in such places, thus directly 
affecting both the geographic distribution of talent as well as technology and 
regional development outcomes. 

Unlike the first two amenity-related factors of university and service 
diversity, tolerance may be considered both fast and slow. Factors such as 
tolerance and trust take time to build. Though, a negative external shock may 
have rapid negative effects. 

Our tolerance measure is based on an index published in 2006 by the 
Swedish Federation for Lesbian, Gay, Bisexual, and Transgender Rights which 
ranks Swedish municipalities. No index has been published for 2003 and this 
2006 index will serve as a proxy, with the assumption that regional tolerance 
levels do not change drastically over a short period of time. Since we use the 
local labor market level, we take the maximum municipality ranking within 
each region.  

4.3.2  Methods 

Path analysis and structural equations are used to examine the relationships 
between variables in the model. Structural equation modeling (SEM) is used in 
order to analyze the dynamics between the set of variables adequately. SEM 
may be thought of as an extension of regression analysis and factor analysis, 
expressing the interrelationship between variables through a set of linear 
relationships, based upon their variances and covariances. In other words, SEM 
replaces a (usually large) set of observable variables with a small set of 
unobservable factor constructs, thus minimizing the problem of 
multicollinearity (further technical description in Jöreskog, 1973). The 
parameters of the equations are estimated by the maximum likelihood method.  

 It is important to stress that the graphic of the structural model (Fig.1) 
expresses direct and indirect correlations, not actual causalities. Rather, the 
estimated parameters (path coefficients) provide information on the 
relationships between the set of variables.  The relative importance of the 
parameters is expressed by the standardized path coefficients which allow for 
interpretation of the direct as well as the indirect effects.  There is no assumed 
causality among university, tolerance, and service diversity but rather they are 
treated as correlations. 

From the relationships depicted in the model (Fig.1) we estimate three 
equations: 

 3131211 eToleranceβDiversityServiceβUniversityβTalent +++=    (1) 

22421 eTalentβesUniversitiβTechnology ++=      (2) 
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1353431 eTechnologyβTalentβUniversityβCapitaperWagesRegional +++=   (3) 
 
The hypothesis is that there is a positive relationship between the 
explanatory variables and the dependent in all three equations. In other 
words, we presume a positive influence from university, service diversity, 
and tolerance on talent, a positive influence from universities and talent 
on technology, and finally a positive influence from university, talent, 
and technology on the regional wage levels.  

4.4  Findings 
We begin by providing a general picture of the geographic distribution of 
technology, talent, creativity, and other economic, social, and cultural resources 
in Sweden. We then turn to the results of the path analysis and structural 
equations models. 

The geographic distribution of talent, technology, and creativity is highly 
uneven and concentrated. Table 2 shows the regional distribution of 
population, technology, human capital, and various measures of the creative 
class for leading Swedish regions.  Stockholm, which is the location of roughly 
22 percent of the Swedish population, accounts for 28 percent of wages, 30 
percent of human capital and the national creative class, and 41 percent of 
technology. The top three regions account for 39 percent of the population, but 
roughly 46 percent of wages,  50 percent of the creative class, 52 percent of 
human capital, and 59 percent of technology.  

Table 2: Regional distribution of key factors  
 
 

 
Population 

 
Wages 

 
Technology 

 

 
Human 
Capital 

 
Super-

creative 
 

 
Creative 

Class 

Stockholm 21.5 27.7 41.2 30.3 30.2 30.0 
Gothenburg 10.3 11.0 11.7 12.5 11.8 11.6 
Malmö 7.3 6.9 7.5 9.1 7.9 7.4 
Helsingborg 3.4 2.9 2.1 2.7 2.5 2.7 
Uppsala 3.2 2.8 3.1 4.6 3.6 3.1 
Linköping 2.7 2.6 2.5 2.9 3.1 2.7 
Örebro 2.5 2.2 1.5 2.1 2.1 2.2 
Uddevalla 2.3 2.0 1 1.6 1.6 1.8 
Skövde 2 1.7 1 1.3 1.4 1.5 
Västerås 2 1.9 1.9 1.8 1.9 1.9 
Sum 57.2 61.7 73.5 68.8 66.1 64.9 

∑ Others 
(N=71) 42.8 38.3 26.5 31.2 33.9 35.1 
Total 100 100 100 100 100 100 
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Table 3 is a correlation matrix for the major variables.  There are significant 
correlations among human capital, the creative class, technology, and regional 
wages per capita.   The correlation between the creative class and regional wages 
(.703) is considerably higher than that between human capital and regional 
wages (.420).  The correlation between the creative class and technology (.764) 
is also higher than that between human capital and technology (.655).   

Table 3: Correlation matrix 
  

University 
 

Tolerance 
 

Service 
Diversity 

 
Human 
Capital 

 
Creative 

Class 

 
Super-

creatives 

 
Technology 

 
Regional 
Wages/ 

Cap 
University 1 

 
       

Tolerance 0.629** 
 

1       

Service 
Diversity 

0.760** 
 

0.726** 
 

1      

Human 
Capital 

0.705** 
 

0.637** 
 

0.701** 
 

1     

Creative Class 0.745** 
 

0.649** 
 

0.811** 
 

0.822** 
 

1    

Super-creative 0.674** 
 

0.494** 
 

0.615** 
 

0.830** 
 

0.880 ** 
 

1   

Technology 0.598** 
 

0.464** 
 

0.526** 
 

0.655** 
 

0.764** 
 

0.721 ** 
 

1  

Regional 
Wages/Cap  

0.551** 
 

0.501** 
 

0.730** 
 

0.420** 
 

0.703** 
 

0.448** 
 

0.574** 1 

 
Figure 2 provides scatter-graphs which further compare the efficacy of the 
creative class and conventional human capital measures. The scatter-plots chart 
the relationship between these two talent measures and two key variables – 
technology and regional wages per capita.  
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Figure 2: Human capital versus the creative class in relation to regional wages and 
technology. (Figure 2 starts on page 133) 

On the plots for the two talent measures and regional wages per capita, the 
regression line for the creative class is much steeper, and there are fewer outliers.  
The same pattern holds for the relationship between the two talent measures 
and technology. Nearly all of the regions with higher shares of creative class 



IV. Talent, Technology and Regional Wage Levels in Sweden 

 135

employment also have higher than predicted location quotients for technology. 
This is not the case for human capital, where the three top regions actually fall 
below the predicted value.  The creative class measure, according to these 
analyses and the correlation matrix, outperform the conventional human capital 
measures in accounting for both technology and regional wages per capita. 

4.4.1  Results from path analysis and structural equations 
models 

To further gauge the differential effects of human capital and the creative class 
on regional wages per capita, we can observe the results of the path analysis and 
structural equations models. The first model focuses on the conventional 
human capital and followed by models for the creative class measures.  We then 
introduce models for two definitions of the super-creative core and additional 
models for the key occupations that make up the super-creative core: computer 
and math; scientific occupations; engineering; education; and arts, design and 
entertainment. The models examine the effects of the various measures of talent 
on technology and regional wages and also isolate the effects of three key factors 
– universities, service diversity, and tolerance – on the level and geographic 
distribution of talent.  

A path analysis is provided for each definition (also in appendix 1) of talent 
based on the standardized β-coefficients. This standardized coefficient is based 
upon the regression where all the variables in the regression have been 
standardized first by subtracting each variable’s mean and dividing it by the 
standard deviation associated by each variable. This coefficient can be used to 
analyze the relative importance of the explanatory variables in relation to the 
dependent variable. The other structural equation results are also reported. 

Model 1: Conventional human capital  
We begin with the findings for the model based on the conventional measure of 
human capital (share of the population with a bachelor’s degree or above). As 
Table 4 shows, conventional human capital does not have a direct effect on 
regional wages per capita; the coefficient is negative and non-significant. 
Instead, conventional human capital works indirectly through its interaction 
with technology.  The coefficient between technology and regional wages per 
capita is positive and significant, as is the coefficient between conventional 
human capital and technology. In other words, human capital works in 
combination and through technology to affect regional wages per capita. 

Turning next to the factors linked with concentrations of conventional 
human capital, our findings indicate that the university plays the strongest role. 
In fact, universities tends to play a strong role across the board in this model, 
with coefficients that are positively and significantly related to technology and 
regional wages per capita as well as to human capital. The coefficients for 
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service diversity and tolerance are also both positively and significantly related 
to human capital.  

Table 4:  Conventional human capital 
 Eq 1 - Talent Eq 2 - Technology Eq 3 - Regional 

Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 4.341*** 
(0.001) 

0.37*** 0.149** 
(0.019) 

0.27** 11.272*** 
(0.002) 

0.39*** 

Tolerance 2.991** 
(0.049) 

0.21**     

Service 
Diversity 

0.030** 
(0.036) 

0.27**     

Talent   0.022*** 
(0.000) 

0.46*** -0.337 
(0.301) 

-0.14 

Technology     22.532*** 
(0.000) 

0.43*** 

Observations 81  81  81  
R2 0.581  0.466  0.405  

 
Model 2: Creative Class 
The coefficient between the creative class and regional wage levels is positive 
and significant, as Table 5 shows. This stands in contrast to the result for 
conventional human capital.  The coefficient for the creative class is also 
positively and significantly associated with technology.  Technology is not 
associated with regional wages per capita. The creative class acts directly on 
both technology and regional wages per capita.  

Looking at the factors that are associated with the creative class, the 
coefficients for the university and service diversity are positive and significant, 
while the coefficient for tolerance is not.  The university no longer plays a direct 
effect on either technology or regional wages per capita as that effect is 
apparently picked up by the creative class.  

Table 5:  The creative class 
 Eq 1 – Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 3.273*** 
(0.003) 

0.35*** 0.036 
(0.549) 

0.07 1.653 
(0.629) 

0.06 

Tolerance 1.097 
(0.376) 

0.10     

Service 
Diversity 

0.058*** 
(0.000) 

0.65***     

Talent   0.036*** 
(0.000) 

0.66*** 1.511*** 
(0.000) 

0.54*** 

Technology     4.434 
(0.491) 

0.08 

Observations 81  81  81  
R2 0.699  0.586  0.499  
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Model 3: Creative Professionals 
We now look at the findings for sub-components of the creative class. Let us 
start with creative professionals who include occupations spanning finance, 
health-care, law, and education.  As Table 6 shows, creative professionals, like 
the creative class in general, have a direct effect on both technology and regional 
wages per capita.  Neither technology nor the university has a direct effect on 
regional wages.  Service diversity is the only factor that is positively and 
significantly associated with the level and distribution of creative professionals.  

Table 6:  Creative professionals 
 Eq 1 - Talent Eq 2 – Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.918 
(0.188) 

0.12 0.122** 
(0.043) 

0.22** 0.096 
(0.973) 

0.00 

Tolerance 0.965 
(0.224) 

0.11     

Service 
Diversity 

0.047*** 
(0.000) 

0.66***     

Talent   0.040*** 
(0.000) 

0.54*** 2.847*** 
(0.000) 

0.73*** 

Technology     3.207 
(0.539) 

0.06 

Observations 81  81  81  
R2 0.713  0.508  0.610  

 

Model 4: Super-creative core 
The super-creative core, composed of scientists and technologists, artists, 
designers and entertainers, has been seen as defining the innovative cutting-edge 
of capitalism.  As Table 7 shows, the coefficient between the super-creative core 
and regional wages per capita is negative and insignificant, while the coefficient 
between it and technology is positive and significant. Thus, like conventional 
human capital, the effect of the super-creative core on regional development 
appears to occur indirectly through its interaction with technology. Also as in 
the model for conventional human capital, the university plays an important 
role being positively and significantly related to technology and regional wages 
per capita as well as to the super-creative core.  The coefficients between the 
super-creative core and tolerance and service diversity are insignificant. In all 
three equations, the university plays a sizeable role. 
 The super-creative core is composed of distinct subgroups, some of whom 
– engineers and computer and math professionals, for example – may be 
thought of as more closely linked to technology and regional wage levels. We 
ran models for each of the five major sub-groups that compose the super-
creative core: computer and math, the sciences, engineering, education, and the 
arts and summarize the key findings below.  
 



Jönköping International Business School 

 138

Table 7:  Super-creative core 
 Eq 1 – Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 2.356*** 
(0.000) 

0.48*** 0.113** 
(0.045) 

0.21** 10.568*** 
(0.002) 

0.37*** 

Tolerance 0.132 
(0.851) 

0.02     

Service 
Diversity 

0.011 
(0.106) 

0.23     

Talent   0.066*** 
(0.000) 

0.58*** -0.671 
(0.414) 

-0.11 

Technology     22.837*** 
(0.000) 

0.44*** 

Observations 81  81  81  
R2 0.479  0.542  0.402  

 

Education-related occupations  
Table 8 presents the findings for the education sub-group. The coefficient 
between this group and technology is insignificant.  The coefficient between it 
and regional wages per capita is negative and significant.  The education 
occupations thus appear to have a negative effect on regional wage levels. Even 
though a large share of this group comprise of primary and secondary-level 
teachers, this finding is interesting, as it stands in contrast to a great deal of the 
conventional wisdom on the relationship between education, innovation, and 
economic growth. The low R2 level for equation 1 indicates that the three 
explanatory variables do not explain much of the wage distribution of the 
educational occupations.  This may reflect the fact that education is a public 
good. The distribution of educational occupations is thus far less specialized 
than other occupations, and wages will be relatively constant across regions. 

 In general, it is assumed that innovation and economic growth require 
strong educational systems.  Numerous studies in Sweden, the European 
Union, the United States and elsewhere have argued that strong education is a 
prerequisite of robust innovation and economic growth.  But Florida (2005) 
has shown that the mobility of human capital has broken the connection 
between regional education and regional development at least to some degree. 
Furthermore, since education is a public good in Sweden, the distribution of 
these occupations is relatively uniform. In fact, there is likely to be a relatively 
larger share of education-related occupations to other creative occupations in 
Swedish regions with lower levels of regional development. Our findings should 
not be taken to imply that spending on education is ineffective.  While we find 
no connection between regional education and regional wages per capita, the 
benefits from education investment are not lost, but carry over through 
mobility of people and other mechanisms to higher-growth regions and to the 
national level generally. 
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Table 8:  Education-related occupations 
 Eq 1 - Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 1.209*** 
(0.002) 

0.51*** 0.324*** 
(0.000) 

0.59*** 11.922*** 
(0.000) 

0.41*** 

Tolerance -0.217 
(0.627) 

-0.08     

Service 
Diversity 

-0.006 
(0.134) 

-0.28     

Talent   0.009 
(0.689) 

0.04 -5.024*** 
(0.000) 

-0.41*** 

Technology     21.077 
(0.491) 

0.40 

Observations 81  81  81  
R2 0.109  0.358  0.557  

 
Super-creative core without education 
In light of these results, we re-ran the model for the super-creative core without 
the education-related occupations. Table 9 summarizes the key findings here. 
The coefficients for the redefined super-creative core are now positively and 
significantly associated with both technology and regional wages per capita.  
This is a considerable change from the model for the original definition of the 
super-creative core, where the coefficient for this group and regional wages per 
capita was insignificant.  The refined super-creative core also appears to now 
overwhelm both university and technology variables in relation to regional 
wages per capita.  Looking at the factors associated with the distribution of the 
super-creative core, service diversity now plays a considerable role alongside the 
university.  

Table 9:  Super-creative core without education 
 Eq 1 - Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.011** 
(0.017) 

0.28** 0.096* 
(0.069) 

0.17* 4.799 
(0.128) 

0.17 

Tolerance 0.003 
(0.788) 

0.07     

Service 
Diversity 

0.000*** 
(0.000) 

0.44***     

Talent   8.690*** 
(0.000) 

0.64*** 3.430*** 
(0.000) 

0.48*** 

Technology     5.714 
(0.385) 

0.11 

Observations 81  81  81  
R2 0.537  0.588  0.481  
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Computer and Math occupations 
Computer and math occupations are thought to have a strong direct connection 
to innovation and economic growth. But as Table 10 shows, the findings 
indicate that their effect on wages is indirect, operating through technology. 
The coefficient for computer and math occupations and regional wages per 
capita is insignificant, while the coefficient between them and technology is 
positive and significant. The university plays a considerable role in this overall 
model, being positively and significantly related to regional wages per capita 
and technology, as well as to computer and math occupations. This is the 
occupational subgroup with the most skewed distribution. 46 percent is 
concentrated in just one region – Stockholm. This suggests considerable 
agglomeration effects for both firms and talent in this segment.  

Table 10: Computer and math occupations 
 Eq 1 – Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.661* 
(0.061) 

0.29* 0.235*** 
(0.000) 

0.43*** 8.741*** 
(0.005) 

0.30*** 

Tolerance -0.018 
(0.965) 

-0.01     

Service 
Diversity 

0.005 
(0.191) 

0.23     

Talent   0.090*** 
(0.000) 

0.38*** 1.448 
(0.278) 

0.12 

Technology     17.099*** 
(0.006) 

0.33*** 

Observatio
ns 

81  81  81  

R2 0.229  0.469  0.406  

 
Scientific occupations 
It is also often argued that scientific occupations are key contributors to 
technological innovation and economic growth. Table 11 shows the findings 
for the scientific occupations encompassing the physical, life and social sciences. 
The coefficient between scientific occupations and regional wages per capita is 
insignificant. Yet again, the effects of these occupations on development appear 
to work indirectly via technology. The coefficient between the scientific 
occupations and technology is positive and significant.  In this model, the 
university again plays an important role in technology and regional wages per 
capita, though it is not associated with these occupations directly. Service 
diversity is the only regional factor that sufficiently explains the outcome. 
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Table 11:  Scientific occupations 
 Eq 1 – Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.065 
(0.329) 

0.13 0.237*** 
(0.000) 

0.43*** 7.890** 
(0.016) 

0.27** 

Tolerance 0.086 
(0.259) 

0.14     

Service 
Diversity 

0.002*** 
(0.003) 

0.44***     

Talent   0.330*** 
(0.003) 

0.30*** 8.088 
(0.193) 

0.14 

Technology     17.485*** 
(0.003) 

0.33*** 

Observations 81  81  81  
R2 0.427  0.421  0.409  

 
Engineering and architecture  
Engineering has long been considered as a very important source of 
technological innovation and economic growth. Not surprisingly, engineering 
and architecture occupations are positively and significantly associated with 
both technology and regional wages, as Table 12 shows.  Service diversity is the 
main factor associated with the concentration of these occupations.  The 
university plays a role in this model as positively and significantly associated 
with both technology and also to some extent related to regional wages per 
capita.  Surprisingly, it is not associated with clusters of engineering-related 
occupations.  

Table 12:  Engineering and architecture occupations 
 Eq 1 - Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -coeff 

Unstand. 
β -coeff 

Stand 
β -coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.268 
(0.123) 

0.19 0.160*** 
(0.002) 

0.29*** 5.321* 
(0.073) 

0.18* 

Tolerance -0.053 
(0.788) 

-0.03     

Service 
Diversity 

0.007*** 
(0.000) 

0.55***     

Talent   0.207*** 
(0.000) 

0.52*** 10.184*** 
(0.000) 

0.49*** 

Technology     6.754 
(0.259) 

0.13 

Observations 81  81  81  
R2 0.477  0.529  0.508  
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Arts, design and entertainment 
Artistic and cultural occupations are typically thought of as consumers, as 
opposed to producers, of resources.  Our findings for arts, design, 
entertainment, and media occupations confound this conventional wisdom, as 
Table 13 shows. The coefficients for arts-related occupations are positively and 
significantly related to both technology and to regional wages per capita. Its 
effects on these two factors are roughly as significant as for the engineering-
related occupations – and more significant than for the math, computer, and 
scientific occupations. Also of interest are the factors associated with the level 
and geographic distribution of the artistic occupations. The university no 
longer plays a significant role. Rather, the largest standardized coefficients are 
tolerance and service diversity, both significant and approximately on the same 
level. 

Table 13: Arts, design, and entertainment occupations 
 Eq 1 - Talent Eq 2 - Technology Eq 3 - Regional Wages 
Variables Unstand. 

β-coeff 
Stand. 
β -
coeff 

Unstand. 
β -coeff 

Stand 
β -
coeff 

Unstand. 
β -coeff 

Stand. 
β -coeff 

University 0.131 
(0.114) 

0.17 0.161*** 
(0.006) 

0.29*** 3.468 
(0.262) 

0.12 

Tolerance 0.303*** 
(0.001) 

0.38***     

Service 
Diversity 

0.003*** 
(0.005) 

0.35***     

Talent   0.342*** 
(0.000) 

0.47*** 19.414*** 
(0.000) 

0.51*** 

Technology     8.723 
(0.124) 

0.17 

Observations 81  81  81  
R2 0.602  0.484  0.516  

4.5  Conclusion  
This paper examines the role of talent and creativity in relation to regional wage 
levels. A general model for an absolute level of regional development was 
advanced in terms of wages per capita, where regional institutional and cultural 
factors affect the distribution of talent and the concentration of talent, in turn, 
affects technology and regional wage levels.  We ran the model for several 
definitions of talent and human capital using path analysis and structural 
equations models to focus on two issues of considerable importance.  

First, we compared the performance of occupational measures such as the 
creative class, super-creative core, and others against more conventional 
educational attainment measures in accounting for regional wages per capita.  
Our overall findings indicate that the occupational or creative class measures 
outperform the conventional educational attainment measure, at least in the 
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case of Sweden.  They also indicate that occupations in the arts and culture, 
which have not typically been associated with regional development, play a 
significant direct role in the process.  We should note that our overall findings 
are in line with those of Marlets and Van Woerken (2004), who suggest that 
such occupational measures may function as a “new standard” for measuring 
human capital and at minimum deserve more attention in empirical studies of 
regional and cross-national development.  

Second, we examined three factors argued to have an effect on the 
distribution of talent and human capital: universities, amenities (i.e service 
diversity), and tolerance.  Generally speaking, our findings indicate that the 
university plays the most important role across the board, being significant in 
many versions of the model. This is in line with the findings by Berry and 
Glaeser (2005) and Florida (2006).  The university plays a significant direct role 
in technology and regional development in several versions of the model as well. 
This suggests that the university is a central hub institution of the talent-driven 
creative economy, and is crucial to talent, technology, and regional 
development.  

This research further suggests that service diversity and tolerance also play 
significant roles in the geographic distribution of talent. Service diversity is 
significantly related to the distribution of conventional human capital, the 
creative class, creative professionals, and several permutations of the super-
creative core. Tolerance is significantly related to conventional human capital as 
well as to arts, design, and entertainment occupations. It is important to point 
out that all three regional attraction factors are correlated strongly with one 
another. Consequently, we suggest that these factors do not operate in 
competition with one another, but tend to play complementary roles in the 
geographic distribution of talent. 

 Generally speaking, our findings seem to suggest that the structure of 
relationships between the above factors, talent, and regional economic 
performance is more complicated and differentiated than previous approaches 
have shown.   
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Appendix 1: Path illustrations 
 

Model 1: Human Capital (BA university degree or more)  

 
Figure 1: Path analysis for human capital  

 

Model 2: Creative Class 

 

 
 

Figure 2: Path analysis for creative class  
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Model 3: Creative Professionals 

 

 
Figure 3: Path analysis for creative professionals  

 

Model 4: Super-creatives 

 

 
 

Figure 4:  Path analysis for super-creative core  
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4.1. Decomposing the super-creative class: 

 

 
 

Figure 5a: Path analysis for education-related occupations  

 

 
 

Figure 5b:  Path analysis for computer and math occupations  
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Figure 5c: Path analysis for life, physical and social science occupations 

 

 
Figure 5d: Path analysis for architecture and engineering occupations  

 
 
 
 
 
 
 
 
 
 
 

0.63***

0.73***

0.76*** 0.29***

0.13 

0.18*

0.52***

0.49*** 

0.19

0.55***

-0.03

University 

Architecture 
Engineering 

Technology Regional 
Wages 

Service 
Diversity 

Tolerance 

0.63***

0.73***

0.76*** 0.43***

0.33*** 

0.27** 

0.30***

0.14 

0.13

0.44***

0.14

University 

Life, Physical, 
Social Science 

Technology Regional 
Wages 

Service 
Diversity 

Tolerance 



IV. Talent, Technology and Regional Wage Levels in Sweden 

 151

 
 
 
 

 
Figure 5e: Path analysis for arts/ design/ entertainment occupations  

 

 

 
Figure 6:  Path analysis for narrow super-creative core (without education-related 
occupations).  
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Chapter V 

“There Goes the Neighborhood:” 

How and Why Bohemians, Artists and Gays 
Affect Regional Housing Values 

Richard Florida and Charlotta Mellander 

Abstract 
It is often conjectured that artistic, bohemian, and gay populations increase housing 
values in the neighborhoods and communities in which they reside. But these groups 
are small, and the evidence of their effect on housing prices is anecdotal and limited. 
We argue that artists, bohemians and gays affect housing values through two kinds 
of mechanisms: an aesthetic-amenity premium; and a tolerance or open culture 
premium.  To examine this, we introduce a combined measure of bohemian and gay 
populations – the Bohemian-Gay Index.  We conduct statistical analyses to test the 
performance of this measure against other variables expected to affect housing values 
– income, wages, technology, and human capital. The findings indicate that the 
Bohemian-Gay Index has a substantial direct relation with housing values across all 
permutations of the model and across all region sizes. It remains positive and 
significant alongside variables for regional income, wages, technology, and human 
capital.  The Bohemian-Gay Index also has a substantial direct correlation with 
other key variables, particularly income, indicating an additional indirect effect on 
housing values. 
 
  
Key words:  Housing, human capital, creative class, income, gay, artistic, 
bohemian 
 
JEL: R10 R21 Z13 
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5.1  Introduction 
“Want to know where a great place to invest in real estate will be five or 10 
years from now? Look at where artists are living now.” So went a 2007 
BusinessWeek story provocatively titled “Bohemian Today, High-Rent 
Tomorrow.” A number of studies have shown that artist and gay populations 
act as urban pioneers and that their location choices can have substantial 
positive effects on housing prices (Castells 1983; Ley 1994; Zukin 1995; Smith 
1996). But artistic and gay populations are relatively small and the evidence of 
their direct effect on housing prices is limited and anecdotal. There are roughly 
330,000 working artists in the United States and about 1.3 million 
“bohemians” – if we count everyone who works in arts, design, entertainment 
and media occupations. This amounted to about 1.3 percent of the American 
workforce in 2000. There are 8.8 million self-identified gay and lesbian gay 
people in the US, roughly 4 percent of the adult population (Gates and Ost 
2004). Still, the basic idea that gay and bohemian populations affect housing 
prices makes for good headlines. And the notion has become conventional 
wisdom among many urbanists and real estate developers.  Yet a basic question 
remains: Can groups this small really have a significant effect on housing prices?  

 We argue that artistic and gay populations affect housing values through 
two mechanisms. An important study by Glaeser et al (2001) finds that urban 
rents have risen faster than urban wages. They conclude that demand for 
location is driven by something other than the wage level – an urban amenity 
premium.  They introduce a simple formula for this: Urban Productivity 
Premium + Urban Amenity Premium = Urban Rent Premium. We extend this 
idea of an urban amenity premium, arguing that bohemians and gays affect 
housing values on the supply side through an aesthetic-amenity premium. Artists 
and bohemians are direct producers of amenities; their location will thus 
directly reflect higher levels of amenity. In addition, artists, bohemians and gays 
are attracted to amenity, authenticity and aesthetics. These locations will 
command a premium for their cultural amenities, neighborhood character, and 
aesthetic quality of the housing stock. 

 Second, we argue that bohemian, artistic and gay populations reflect a 
tolerance or open culture premium. This tolerance or open culture premium acts 
on the demand side by reducing barriers to entry for human capital; increasing 
the efficiencies of human capital externalities and knowledge spillovers; 
promoting self-expression and idea generation; and facilitating entrepreneurial 
mobilization of resources, thus acting on regional income and real estate prices.  

Our argument can be summarized in a simple equation: Regional Income + 
Regional Amenity Premium + Regional Openness Premium = Regional 
Housing Values. We introduce a combined measure of bohemian and gay 
populations – the Bohemian-Gay Index – as a proxy measure for regional 
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amenity and regional openness.  We then use a variety of statistical techniques 
to test the efficacy and performance of the Bohemian-Gay Index against other 
variables expected to affect housing values:  income, wages, technology, and 
human capital. Some might argue that bohemian and gay populations do not 
cause higher incomes but are themselves a function of higher income and 
higher human capital locations.  So we control for regional factors such as 
population, changes in regional income, changes in employment, innovation 
level, and regional size.   

Taking this into account, we separate the direct and indirect effects within a 
structural equation model and path analysis to further examine these variables 
in a regional system. The analyses are cross-sectional and are based on data for 
331 US metropolitan regions for the year 2000. 

 The key findings confirm the general theory and hypotheses. The 
Bohemian-Gay Index has a substantial direct effect on housing values across all 
permutations of the model and across all region sizes, and remains significant 
and positive after controlling for factors such as regional size, recent economic 
growth and job availability. It remains positive and significant alongside 
variables for regional income, wages, technology, and human capital.  In 
addition to its direct relation with housing values, the Bohemian-Gay Index 
also has a substantial direct effect on other key variables, particularly income, 
and indicating an additional indirect effect in housing values as well.  We thus 
reject the hypothesis that the Bohemian-Gay Index only reflects higher 
incomes, higher human capital levels or size-related regional characteristics. The 
consistency of the findings clearly establishes that the influence of bohemian-
gay populations functions independently of those factors to condition housing 
values.  

5.2  Concepts and Theory 
The literature covering the determinants of housing values is vast. Housing 
prices, according to economic theory, are set at the intersection of supply and 
demand. Acting on the demand side are wages and income, while the 
availability of housing units conditions the supply side.  Where new home 
building can occur relatively easily, supply increases to meet demand and prices 
are more or less stable. When incomes rise in highly desirable areas or those 
with complex or constraining zoning rules, appreciation will be more rapid 
(Glaeser et al 2005, 2006).  

Recent research has noted the rise of so-called “superstar cities” where 
appreciation far outpaces the national average (Gyourko et al 2006). This 
research charts the growing divergence in housing prices between the highest-
priced city-regions compared with those near the median.  It finds that this 
divergence is the result of limited land in specific metropolitan areas and the 
increase in high-income households overall, which increases demand for these 
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specific locations.  Thus regional housing prices frequently reflect a premium. 
The literature has argued that several factors affect this premium – some affect 
demand, others supply. 

Alonso (1964), Mills (1967) and Muth (1969) developed seminal 
microeconomic models for housing prices and household location patterns 
based on bid rents and housing choice. Fujita (1989) later used a bid rent 
model to explain land use and city structure in terms of a gradient pattern – 
households closest to the urban center are likely to be small, reflecting their 
willingness to pay more to be close to the center and its amenities, while larger 
households are likely to be further outside the core. Hedonic pricing theory also 
helps to explain the association between housing characteristics (e.g. the size of 
the lot, the number of rooms, year of construction, and neighborhood qualities) 
and market value. 

Roback (1982) expanded the traditional neoclassical model, where 
migration occurs in response to wage levels, economic opportunity, and land 
rent to include quality-of-life amenities.  An empirical study (Glaeser et al 
2001) finds that high-amenity cities have grown faster than low-amenity cities. 
Consumer and personal service industries such as restaurants, theaters, and 
museums demand geographic proximity between producer and consumer. This 
study finds that urban rents have risen faster than urban wages, and concludes 
that demand for location is driven by something other than the wage level – an 
urban amenity premium which translates into higher housing values.  The 
authors introduce a simple formula for this: Urban Productivity Premium + 
Urban Amenity Premium = Urban Rent Premium.  

Several other studies (Lloyd and Clark 2001;  Clark et al 2002; Clark 2003; 
Florida 2002a, b, c) document the role of amenities and lifestyle – in the form 
of entertainment, nightlife, culture, and so on – in attracting educated 
populations who can pay more for housing. Florida (2002c) introduced a 
measure of observed locational preferences of the producers of artistic and 
cultural amenities, the “Bohemian Index,” and found it to be associated with 
concentrations of human capital and innovation. Shapiro’s (2006) detailed 
study of regional productivity growth finds that “roughly 60 percent of the 
employment growth effect of college graduates is due to enhanced productivity 
growth, the rest being caused by growth in quality of life.” Shapiro’s study finds 
that metropolitan areas with greater numbers of skilled workers experienced 
faster increases in wages, rental prices and housing prices. 

Building upon Glaeser et al (2001) and related studies as mentioned above, 
we extend the concept of an urban amenity premium, arguing that bohemians 
and gays affect housing values on the supply side through an aesthetic-amenity 
premium. Artists and bohemians are direct producers of amenities, so their 
location will directly reflect higher levels of amenity. Furthermore, artists, 
bohemians, and gays are selective buyers with an eye for amenity, authenticity 
and aesthetics. Thus locations where they concentrate will command a 
premium for their cultural amenities, desirable neighborhood character, and the 
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aesthetic quality of the housing stock.  Thus, following Glaeser et al (2001), we 
argue that: Regional Income + Regional Amenity Premium = Regional Housing 
Value. 

 Second, other studies find that industrial structure affects housing values, 
by acting on the demand side. A recent study explores the role of regional 
industry structure, focusing on the role of high-tech, “new economy” sectors in 
housing values (Landis et al 2002). The research finds that new economy 
regions, such as Silicon Valley, Washington DC, and Manhattan experienced 
surging home prices in the 1990s.  It also finds that home ownership rates were 
lower and crowding was greater in these markets – even though wages were 
rising, home ownership was harder to attain.  We test for the effects of high-
technology industry concentration on housing prices.  

A third factor relates to demographic shifts.  There is a wealth of literature 
on neighborhood transition and its effects on housing values.  More recent 
research tracks inter-regional migration and the concentration of highly skilled 
and education populations.  Building on the seminal insights of Jacobs (1961, 
1968), Lucas (1988) argues that the clustering of human capital, or what he 
refers to as human capital externalities, is the basic mechanism of economic 
growth. Central locations localize human capital and information, create 
knowledge spillovers, and become engines of economic growth. In doing so, 
they reduce the cost of knowledge transfer, so that ideas can move more 
quickly, in turn spurring economic growth. Research has empirically verified 
the role of human capital in regional growth (Rauch 1993; Simon and 
Nardinelli 1996; Simon 1998). It would be expected then that such human 
capital concentration would lead to increased demand for housing and thus 
increased prices. Glaeser (2000) finds that firms follow human capital to some 
degree, locating in areas of high human capital concentration to gain 
competitive advantages, rather than letting suppliers and customers’ geography 
dictate location.   

Recent research finds that human capital is becoming more concentrated 
(Florida 2002b; Berry and Glaeser 2005), and that this acts on housing values 
by increasing demand in local markets. The investigation by Berry and Glaeser 
(2005) into the divergence of human capital levels across cities finds that the 
dispersion of human capital has gone from relatively even among US 
metropolitan areas to increasingly divergent. Glaeser and Saiz (2003) indicate 
that skilled cities grow, relative to less skilled cities, through increases in 
productivity. There are reasons to believe that such divergence will continue, 
affecting not only regional growth levels, but also housing values (Shapiro 
2005; Gyourko et al 2006).  We test for human capital effects by including 
variables for both human capital and the creative class in our model. 

The fourth factor involves the role of artistic, bohemians and gay 
populations on housing values. It has become a conventional wisdom to think 
of artists, designers, and gay people as “urban pioneers” who drive up real estate 
values in their neighborhoods.  There is a substantial, mainly descriptive 
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literature on gentrification (Castells 1983; Ley 1994; Zukin 1995; Smith 
1996). These studies, which are mainly historical case studies, cite the role of 
artists and gay populations in improving neighborhood conditions, leading to 
an increase in real estate values and housing prices.   

A recent stream of research examines the effects of artistic and gay 
populations on regional development (Florida, 2002a, 2005; Florida and Gates 
2001). Markusen and Schrock (2006) describe an “artistic dividend” through 
which arts and cultural activities increase the vibrancy and diversity of life in 
metropolitan areas and influence other industries. Their investigation of the 
multiple industries in which artists work is congruent with findings by Glaeser 
and others regarding the effects of knowledge spillovers on urban innovation 
and productivity. The basic idea is that artistic and culturally creative 
individuals act as a conduit for knowledge transfer across firms and industries, 
creating a multiplier effect of sorts. Currid (2006, 2007) describes the role of 
creative industries and occupations as a driving factor in the development of 
New York City, finding that networks of artistic and creative individuals are key 
conduits for spillovers that result in new ideas, commercial innovation, and 
income growth.  

 Florida (2002c) introduces a measure of the producers of artistic and 
cultural amenities – the “Bohemian Index” – and finds it to be associated with 
concentrations of talent and innovation. Noland (2005) finds that tolerant 
attitudes toward gay and lesbians are associated with positive attitudes toward 
global economic activity and international financial outcomes. Black et al 
(2002) document the concentration of gay male households in geographic 
locations with higher levels of attractiveness or amenity. They argue that since 
gay households have constraints that make having children more costly for 
them than for heterosexual households, they will consume “less” housing. In 
other words, their lifetime demand for housing is lower.  This, in effect, frees 
up resources for allocation elsewhere, in this case toward housing in more 
attractive areas. The Black et al analysis identifies the overrepresentation of gay 
concentrations in the most attractive – i.e. the highest amenity – cities in the 
US. For these reasons, we can expect that artistic and gay populations will affect 
housing values through their association with broader demographic shifts, 
especially human capital concentration, and also through their direct effects on 
innovation and regional development. 

We argue that bohemian, artistic and gay populations reflect a second 
premium – a tolerance or open culture premium. This acts on the demand side by 
making local resources more productive and it does so in four key ways. First, 
the location of bohemian and gay populations reflects low barriers to entry for 
human capital.  Such locations will have advantages in attracting a broad range 
of talent across racial, ethnic and other lines, increasing the efficiency of human 
capital accumulation. Page (2007) provides additional evidence that such 
diversity is associated with higher rates of innovation and economic growth.   
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Second, larger bohemian and gay populations signal underlying mechanisms 
that increase the efficiency of the knowledge spillovers and human capital 
externalities that Lucas (1988) identifies as the primary engine of economic 
growth. As mentioned above, recent studies (Markusen and Schrock 2006; 
Currid 2006, 2007) note the role of artistic networks as conduits for the spread 
of new ideas and knowledge transfer across firms and industries.  

Third, artistic and gay populations reflect regional values that are open-
minded, meritocratic, tolerant of risk, and oriented to self-expression. Inglehart 
et al (2003, 2005) notes the correlation between self-expression values and 
GDP growth at the national level, while psychological studies (Amabile, 1996; 
Stenberg, 1999; Fredrickson, 2001) have found that self-expression is positively 
associated with innovative and entrepreneurial activity. Lucas (1988) explicitly 
highlights the similarities in values and orientation between technological and 
entrepreneurial labor and artistic and cultural populations, noting that: “Much 
of life is ‘creative’ in much the same way that is ‘art’ and ‘science.’…To an 
outsider it even looks the same. A collection of people doing pretty much the 
same thing, each emphasizing his own originality and uniqueness.”  

Fourth, because bohemians and gays have historically been marginalized 
groups, traditional economic institutions have been less open and receptive to 
them. This mean these groups have had to mobilize resources independently 
and to form new organizations and firms.  We suggest that regions in which 
these groups have taken root possess underlying mechanisms more attuned to 
the mobilization of such resources, entrepreneurship, and new firm formation.  

 These four factors, when taken together, improve the efficiency and 
productivity of regional human capital, innovation and entrepreneurship, 
increasing local income and wealth and acting through those channels to 
increase housing prices.  

Therefore, our overall argument can be summarized in a simple equation: 
Regional Income + Regional Amenity Premium + Regional Openness Premium 
= Regional Housing Value. To examine this, we introduce a combined measure 
of bohemian and gay populations – the Bohemian-Gay Index – and enter it 
into our theory and model alongside income, human capital, technology, and 
other factors said to affect housing values. We control for regional factors as 
well, including variables for regional population, change in regional income, 
change in regional employment and regional innovation. 

 5.3  Method 

5.3.1  Model 

A schematic picture of our general model of regional housing values is presented 
in Fig.1. The model considers housing prices in terms of a system of 
relationships. It thus allows us to test the direct and indirect relationships of 
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variables for income, human capital, technology, and openness-amenity (the 
Bohemian-Gay Index) to one another and to housing prices. The arrows 
identify the hypothesized structure of these relationships.  

 

 
Figure 1: Basic Path Model 

We also include a series of control variables in an OLS estimation to rule out 
collinearity effects and bias estimations as a result of omitted variables.  

5.3.2  Variables and Data 

We now describe the variables and data sources used in the empirical model. 
The variables cover 331 metropolitan statistical areas (MSAs), and are for the 
year 2000. Descriptive statistics for all measures and variables are provided in 
Table 1. 

Table 1: Descriptive Statistics 
 
 

 
Obs 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

Human Capital 326 23.72 7.43 11.05 52.38 
Creative Class 331 19.13 5.58 7.39 42.98 
Bohemian-Gay Index 326 0.876 0.281 0.44 2.87 
Technology 328 0.701 2.253 0.00 29.96 
Wages 331 13.428 3.700 5.153 30.311 
Income  326 20.607 3.972 9.899 51.462 
Housing 331 117.552 56.570 52.400 469.500 
Population 331 682.724 1,144.711 57.813 9,519.338 
Income/Capita 
Change 

315 0.025 0.078 -0.20 0.24 

Employment Change 315 -0.011 0.157 -0.49 1.27 
Patent Growth 331 0.1362 0.169 -0.07 1.09 

Talent Housing Value Income 

Bohemian-Gay 
Index 

Income 
Change 
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Median Housing Value:  This variable is median housing value for the 
MSA. If the MSA lies within one state, the variable is equal to that MSA’s 
median.  If the MSA crosses state borders, we base the variable on separate 
medians for each state and calculate a weighted average of the medians using 
the number of owner-occupied houses valued. This is based on the 2000 US 
Census. 

Income:   This measure is based on reported income. Income is defined as 
proceeds from wages and salaries plus self-employment income, interest, 
dividends, rents, royalties, estates, trusts, social security or railroad retirement 
income, Supplemental Security Income (SSI), public assistance, welfare 
payments, retirement, survivor, or disability pensions, and all other income. It 
is measured on a per capita basis and the data is from the 2000 US Census.  

Wages: This measure is defined as total money earnings received for work 
performed as an employee in the MSA. This includes wages, salary, armed 
forces pay, commissions, tips, piece-rate payments, and cash bonuses earned 
before taxes. It is measured on a per capita basis and is sourced from the US 
Bureau of Labor Statistics for the year 2000.  

Technology: The technology variable is based on the 2000 Tech-Pole Index 
published by the Milken Institute.  This index ranks metropolitan areas based 
on: high-tech industrial output as a percentage of total US high-tech industrial 
output; and the percentage of the region’s own total economic output that 
comes from high-tech industries compared to the national percentage.  

Human Capital: This variable is the conventional measure based on 
educational attainment, measured as the percentage of the MSA labor force 
with a bachelor’s degree and above.  It is derived from the 2000 US Census. 

Creative Class:   Following Florida (2002a), we define the creative 
occupations or the “creative class” as those in which individuals “engage in 
complex problem-solving that involves a great deal of independent judgment 
and requires high levels of education or human capital.”  Specifically, it includes 
the following major occupational groups: computer and mathematics 
occupations; architecture and engineering; life, physical, and social science; 
education, training, and library positions; arts and design work; and 
entertainment, sports, and media occupations. It also includes professional and 
knowledge-work occupations such as management occupations, business and 
financial operations, legal positions, health-care practitioners, technical 
occupations, and high-end sales and sales management. It is measured as share 
of the regional labor force aged 25-64. All data are from the US Bureau of 
Labor Statistics for the year 2000. 

Bohemian-Gay Index: This variable is based on the over- and under-
representation of two groups: gay and lesbian households; and individuals 
employed in the arts, design and related occupations (see Florida et al 2001, 
2002a, b, c, 2005). It combines the separate location quotients for these two 
groups into the Bohemian-Gay Index. The data are from the 2000 US Census. 
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Control Variables: We also include a series of variables to control for the 
effects of regional size and level of development. 

Population: We can expect that the size of the region has a large effect on 
housing values. Larger regions usually imply more expensive housing values.  It 
might also be thought that the level of gay and bohemian populations (the Gay-
Bohemian Index) is a function of region size.  We include regional population 
figures to control for these possible effects. The data are from the 2000 US 
Census. 

Changes in income per capita 1990-2000: Housing values today not only 
reflect the current economic situation, but economic development over time. 
We include the regional change in income per capita in the past decade to 
control for this effect. The data are based on the US Census for 1990 and for 
2000.  

Change in Employed Civilian Population 1990-2000: We also include the 
change in employed civilian population between 1990 and 2000 to control for 
the effects of regional employment growth. The data are based on the US 
Census for 1990 and for 2000 

Annual Patent Growth 1975-2000: Regional innovation has a significant 
effect on regional economic development, and this may be reflected in regional 
housing values. We use annual patent growth from 1975 to 2000 to control for 
the effects of regional innovation rates on housing values. The data are sourced 
from the US Patent and Trademark Office.  

5.3.3  Model Formulation and Methods 

We use path analysis and structural equations to examine the relationships 
between variables in the model. Structural equation models (SEM) may be 
thought of as an extension of regression analysis and factor analysis, expressing 
the interrelationship between variables through a set of linear relationships, 
based upon their variances and co-variances. In other words, structural equation 
models replace a (usually large) set of observable variables with a small set of 
unobservable factor constructs, thus minimizing the problem of 
multicollinearity (further technical description in Jöreskog, 1973). The 
parameters of the equations are estimated by the maximum likelihood method.  

It is important to stress that the graphic picture of the structural model 
(Fig.1) expresses direct and indirect correlations, not actual causalities. Rather, 
the estimated parameters (path coefficients) provide information on the relation 
between the set of variables. Moreover, the relative importance of the 
parameters is expressed by the standardized path coefficients, which allow for 
interpretation of direct and indirect effects.   

From the relationships depicted in the model (Fig.1) we estimate three 
equations. The relationship between our Bohemian-Gay Index and the 
dependent variables in Equation 1 and Equation 2 are basically treated as direct 
and indirect relations. The key equation is Equation 3: 
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lnTalent = β11lnBohemianGay  + e1     (1) 

lnIncome = β 21lnBohemianGay + β 22lnTalent + e2   (2) 

lnHousing = β 31lnBohemianGay + β 33lnIncome+ β 34lnIncomeChange + e3 (3) 

 
We also ran a revised version of path models (Fig 2), allowing the talent 
variables – human capital and the creative class – a direct as well as an indirect 
effect on housing.  

 

 
Figure 2:  Revised Path Model 

We also evaluate Equation 3 with an OLS, controlling not only for the 
collinearity between the different explanatory variables with a VIF test, but also 
for alternative explanations, e.g. earlier economic development, the 
occupational structure of the region (including changes in unemployment over 
the past decade), the industry structure of the region as well as the regional 
population. 

5.4  Findings 
We begin by providing simple correlation coefficients between housing values 
and key measures for income, human capital, the creative class, and the 
Bohemian-Gay Index. We then present the findings of the OLS models.  The 
subsequent section summarizes the key findings from the structural equation 
models and path analysis. 

Talent Housing Value Income 

Income 
Change 

Bohemian-Gay 
Index 
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Table 2 provides a correlation matrix for all key variables. The highest 
correlation is not surprisingly between income and housing (0.747).  But the 
correlation coefficient between the Bohemian-Gay Index and housing is only 
slightly lower at 0.731. It is also considerably larger than that for wages and 
housing (0.494). Looking at the various talent measures, the coefficient 
between human capital and housing (0.643) is about the same as for the 
Bohemian-Gay Index, while the coefficient for the creative class (0.291) is 
about half that for the Bohemian-Gay Index. Furthermore, the Bohemian-Gay 
Index is also closely correlated with income (0.648), human capital (0.737), the 
creative class (0.470) and technology (0.601). 

When we check the correlation between housing values and our control 
variables, we find a significant relationship for population, income change and 
patent growth, indicating that these may have some explanatory value. 
Employment change is not correlated with the housing value variable and is 
excluded from the analysis. It is also worth noting that our Bohemian-Gay 
index is significantly related to all four control variables.  

Fig 2 continues this line of analysis, providing scatter-graphs for housing 
and income, wages, human capital, and the Bohemian-Gay Index. Not 
surprisingly, the slope is steepest for the scatter-graph of income and housing, 
with few outliers and observations clustered close to the line. But the line for 
the Bohemian-Gay Index is very similar.  The slope is steep with observations 
clustered close to the line and outliers pulling slightly to the left.  
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Figure 3: Scatter-graphs (Figure 3 starts on page 166)  

5.4.1  OLS Results 

We ran OLS regressions to further investigate the relationships between 
income, human capital, and the Bohemian-Gay Index and housing values, 
controlling for other factors, related to regional size and recent economic 
growth that may explain housing values. All variables are in logged form, except 
those showing changes over time. Table 3 presents the results.   

Table 3: OLS regression results 
Variable 
 

Eq 1 VIF Eq 2 VIF Eq 3 VIF Eq 4 VIF 

Human Capital .208 
(1.946) 

7.266 .203* 
(2.330) 

4.836     

Creative Class -.354** 
(-2.634) 

10.189 -.288 
(-4.564) 

2.254     

Technology .014 
(1.703) 

3.023       

Income per 
Cap 

.951** 
(5.594) 

6.537 1.027** 
(10.218) 

2.254 1.000** 
(11.681) 

1.728 1.515** 
(20.488) 

1.007 

Wage per Cap .052 
(.341) 

11.458       

Population -.005 
(-.305) 

2.359       

Income change -.403* 
(-.343) 

1.280 -.489** 
(-3.034) 

1.127 -.531** 
(-3.501) 

1.010 -.688** 
(-4.032) 

 

Employment 
change 

-.049 
(-.628) 

1.090       

Patent Growth .093 
(.264) 

1.202       

Bohemian-Gay .463 
(6.480) 

3.064 .478** 
(7.423) 

2.493 .496** 
(9.320) 

1.749   

Obs 315  315  315  315  
R2 Adj 0.705  0.706  0.683  0.594  
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The Bohemian-Gay Index is positive and significant when used in all three 
alternative versions, including both talent and income factors as well as earlier 
changes. The adjusted R2s for the equations that include the index are 
significantly higher than the one where it is not included. Excluding the 
Bohemian-Gay Index from Equation 3 decreases the adjusted R2 from 0.683 to 
0.594 (Eq 4). Even in Equation 1, in the full model, the Bohemian-Gay Index 
is positive and highly significant, and it is robust in all four model estimations, 
with a coefficient of approximately 0.45-0.50. The VIF values, as well as the 
earlier correlations, indicate a collinearity between the talent variables (human 
capital and creative class) on one side and income per capita on the other. To 
exclude any such effects, Equation 3 includes only income per capita, changes 
in income and the Bohemian-Gay Index. 

While some might argue that artistic and gay populations are a reflection of 
higher incomes, the Bohemian-Gay Index remains positive and significant 
alongside both the income variable and adds additional explanatory power. 
Also, when we test for multicollinearity between income and the Bohemian-
Gay Index in Equations 3 and 4, the VIF value is 1.749 to 2.493, which leads 
us to believe that they do not contain the same information. So we conclude 
that the presence of bohemian and gay populations is not a reflection of higher 
incomes, and that it affects housing values independently.  

5.4.2  Findings from Structural Equation Models and Path 
Analysis 

We now turn to the results from the structural equation models and path 
analysis, which we constructed based on the information from the OLS 
regressions. These models include variables for: income, wages and technology; 
human capital and the creative class; and the Bohemian-Gay Index. We also 
include income change as an explanatory variable for housing values, since this 
was significant in the OLS regression (Table 3). These models allow us to 
isolate the effects of each variable within a system of relationships. 

Table 4 summarizes the SEM results. The Bohemian-Gay Index is 
consistently strong, both in its direct correlation with housing and in its 
indirect relationships, working through income and wages regardless of the 
measure of human capital used.  
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Table 4: Overall SEM results 
Wages Human Capital Creative Class 
 Human 

Capital 
Wages  Housing Creative 

Class 
Wages  Housing 

Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.771*** 0.155*** 0.792*** 0.470*** 0.187*** 0.792*** 
Talent  0.474***   0.710***  
Wages   0.195***   0.195*** 
Income 
Change 

  -0.593***   -0.593*** 

Observations 331 331 331 331 331 331 
R2* 0.543 0.439 0.552 0.224 0.751 0.552 
Income Human Capital Creative Class 
 Human 

Capital 
Income  Housing Creative 

Class 
Income  Housing 

Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.771*** 0.177*** 0.512*** 0.455*** 0.335*** 0.512*** 
Talent  0.287***   0.139***  
Income    0.961***   0.961*** 
Income 
Change 

  -0.539***   -0.539*** 

Observations 331 331 331 331 331 331 
R2* 0.543 0.529 0.669 0.221 0.457 0.669 
Technology Human Capital Creative Class 
 Human 

Capital 
Techno-
logy 

Housing Creative 
Class 

Technolo
gy 

Housing 

Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.771*** 3.372*** 0.790*** 0.457*** 4.110*** 0.790*** 
Talent  2.178***   2.823***  
Technology   0.020**   0.020*** 
Income 
Change 

  -0.550***   -0.550*** 

Observations 331 331 331 331 331 331 
R2* 0.543 0.391 0.550 0.222 0.434 0.550 
* R2 is the squared multiple correlation between each endogenous variable and the 
variables (other than residual variables) that directly affect it. 

 
Fig. 4 presents the results for the first set of path models. These test the 
relationships among variables for housing, income, human capital, and the 
Bohemian-Gay Index.  

The Bohemian-Gay Index performed well in all versions of this model, with 
a coefficient between the index and housing (0.41) similar to that between 
housing and income (0.48). However, the Bohemian-Gay Index has an 
additional relation via human capital (0.74) and income (0.29), giving it an 
additional indirect effect on housing via income.  Income change is negative 
and significant in relation to housing value (-0.12). We also ran a revised 
version of this model in which the human capital and creative class variables 
had direct effects on housing as well as on income. The Bohemian-Gay Index 
again performed well, while the coefficients between housing and human 
capital and the creative class were small, negative or insignificant.  These 
findings further confirm the importance of the Bohemian-Gay Index in acting 
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directly on housing values and indirectly through its effects on both human 
capital and income. 

 
Human capital 

 
 
Creative Class 

 
Figure 4: Path models for housing, income and the Bohemian-Gay Index 

The next series of path models substitute wages for income (see Fig. 5). Wages 
are a core measure of regional productivity and account for roughly 70 percent 
of income (see Florida et al., 2008). Fig 5 provides the results for these paths. 

 The Bohemian-Gay Index performed even better in these models. The 
coefficients between it and housing were consistently the highest (0.64), 
outperforming the wage effect on housing (0.15). The Bohemian-Gay Index 
also has a significant relation to human capital (0.74) and to income (0.17), 
having an additional indirect relation with housing through its effects on 
income. Income change is still negative and significant, with a coefficient of -

-0.12*** 

0.55***

0.48***0.22**

0.41*** 0.47***

Creative Class Housing Value Income 
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0.13. As above, we ran a revised model in which human capital and the creative 
class variables had a direct effect on housing. Other than the Bohemian-Gay 
Index, the only positive and significant coefficient was for human capital (0.20) 
– considerably smaller than that for the Bohemian-Gay Index (0.44). 

 
Human capital 

 
   

Creative Class 

 
 

Figure 5: Path models for housing, wages and the Bohemian-Gay Index 

We ran a third version of the paths, substituting an aspect of industrial 
structure – high technology industry – for income.  Recall that Landis et al 
(2002) found that new economy industry concentration affects housing prices. 
Fig. 6 presents the results.  

The Bohemian-Gay Index again performed well. The coefficient between 
the index and housing is 0.64, far larger than the 0.15 coefficient between 
technology and housing. The Bohemian-Gay Index is also significantly related 
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to human capital (0.74) and technology (0.41), meaning it also affects housing 
values indirectly, through its effect on technology.  We also ran the revised 
version of the basic path model in which the talent variables had a direct effect 
on housing.  Other than the Bohemian-Gay Index, only human capital had an 
effect (the coefficient between it and housing is 0.20, compared to 0.55 for the 
Bohemian-Gay Index).  

 
 

Human capital 

 
 

Creative Class 

 
 

Figure 6: Path models for housing, technology and the Bohemian-Gay Index 
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5.4.3  Region Size Effects 

It might be argued that the effects of the Bohemian-Gay Index vary by size of 
region, with large regions having an advantage in attracting gays and bohemians 
(or in the latter case providing the resources that produce them). Population 
size was insignificant in relation to housing values (Table 3). Still, we decided to 
look more closely at the effects of region size. So we ran the basic SEM model 
for four regional size groups: regions with a population greater than 1 million; 
between 500,000 and 1 million; between 250,000 and 500,000; and fewer than 
250,000.  Table 5 summarizes the results. 

Here again the findings confirm the significance of the Bohemian-Gay 
Index.  The coefficients for it and housing are positive and significant across all 
regional size groups, no matter whether it is combined with income, wages or 
technology.   The Bohemian-Gay Index coefficient is positive and significant in 
all but one of the models where it is combined with human capital and the 
creative class – the exception being the model with the creative class in 
medium-sized regions.  

We also note that income has a substantial effect on housing values.  Income 
explains more of housing values than wages across all region sizes.  Wages are 
significant only in the largest regions. Technology is significantly related to 
housing in the largest and smallest regions but not in between. While income is 
slightly more important in affecting housing values directly, the Bohemian-Gay 
Index relates to all three variables – housing values, incomes, and human 
capital.  

For these reasons, we can conclude that the results for this variable are not 
being produced by higher incomes or higher human capital, but that its 
influence works independently alongside as well as through those variables to 
condition housing values.  
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Table 5: SEM results by region size 
Over 1 million population 
 
 Human Capital Creative Class 
 Talent Income Housing Talent Income Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.455*** 0.023 0.623*** 0.350*** 0.207*** 0.623*** 
Talent  0.596***   0.249***  
Income   1.514***   1.514*** 
Income 
Change 

  -0.706***   -0.706*** 

Observations 61 61 61 61 61 61 
R2* 0.265 0.705 0.712 0.132 0.331 0.712 
500,000 to 1 million population 
 
 Human Capital Creative Class 
 Talent Income Housing Talent Income Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.705*** -0.074 0.415** 0.117 0.325*** 0.415** 
Talent  0.613***   0.281***  
Income   1.023***   1.023*** 
Income 
Change 

  -1.225***   -1.225*** 

Observations 42 42 42 42 42 42 
R2* 0.390 0.611 0.596 0.013 0.309 0.596 
250,000 – 500,000 population 
 
 Human Capital Creative Class 
 Talent Income Housing Talent Income Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.992*** 0.170 0.939*** 0.580*** 0.515*** 0.939*** 
Talent  0.370***   0.037  
Income   0.783***   0.783*** 
Income 
Change 

  -0.517*   -0.517* 

Observations 79 79 79 79 79 79 
R2* 0.614 0.531 0.722 0.193 0.413 0.722 
Less than 250,000 population 
 
 Human Capital Creative Class 
 Talent Income Housing Talent Income Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay 0.835*** 0.165*** 0.464*** 0.380*** 0.240*** 0.464*** 
Talent  0.139***   0.107***  
Income   0.720***   0.720*** 
Income 
Change 

  -0.152   -0.152 

Observations 144 144 144 144 144 144 
R2* 0.531 0.400 0.566 0.159 0.386 0.566 

* R2 is the squared multiple correlation between each endogenous variable and the 
variables (other than residual variables) that directly affect it. 
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5.5  Conclusions 
This paper has examined the effects of artistic, bohemian and gay populations 
on housing values across US metropolitan regions. We advanced a novel theory 
for the effects of bohemian and gay populations on housing values. We argued 
that artistic and gay populations affect housing values through two classes of 
mechanisms: an aesthetic or amenity premium which acts on the supply side; and 
a tolerance or open culture premium which acts on the demand side (by reducing 
barriers to entry for human capital; increasing the efficiencies of human capital 
externalities and knowledge spillovers; promoting self-expression and new idea 
generation; and facilitating entrepreneurial mobilization of resources, thus 
acting on regional income and real estate prices).  

We represented our theory in a simple equation: Regional Income + 
Regional Amenity Premium + Regional Openness Premium = Regional 
Housing Values.  To study this, we introduced a combined measure of 
bohemian and gay populations – the Bohemian-Gay Index.  We conducted a 
variety of statistical analyses to test the efficacy and performance of this measure 
against other variables expected to affect housing values – income, wages, 
technology, and human capital, and regional control variables.  

The key findings confirm the general theory and hypotheses. The 
Bohemian-Gay Index demonstrates a substantial relationship with housing 
values across all permutations of the model, regardless of what other variables 
are included, and across all region sizes. It remains positive and significant 
alongside variables for regional income, wages, technology, recent economic 
growth, and human capital.  In addition to its direct relation to housing values, 
the Bohemian-Gay Index has a substantial direct relation to other key variables, 
particularly income, indicating an additional indirect effect on housing values. 
The findings clearly show that the influence of bohemian and gay populations 
operates independently of those factors as well as in combination. Our results 
convince us that the regional concentration of artists, gays and bohemians really 
does matter – especially for housing prices, the best indicator we can devise to 
measure effective demand for location – even if it does so in unexpected ways. 
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Appendix 1: SEM results for wages and 
technology by region size 

 
More than 1 million population 
Human Capital 
 Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Variables Talent Wages Housing Talent Technology Housing 
Bohemian-Gay 0.455*** 0.060 0.833*** 0.455*** 0.929 0.861*** 
Talent  0.738***   4.777***  
Wages/Technology   0.629***   0.071*** 
Observations 61 61 61 61 61 61 
R2* 0.265 0.623 0.511 0.265 0.438 0.504 
Creative Class 
 Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Variables Talent Wages Housing Talent Technology Housing 
Bohemian—Gay Index 0.350*** 0.141** 0.833*** 0.350*** 2.113** 0.861*** 
Talent  0.727***   2.823***  
Income/Wages/Technology   0.629***   0.071*** 
Observations 61 61 61 61 61 61 
R2* 0.132 0.774 0.511 0.132 0.309 0.504 
500,000 to 1 million population 
Human Capital 
 Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Variables Talent Wages Housing Talent Technology Housing 
Bohemian-Gay Index 0.705*** -0.323** 0.795*** 0.705*** -0.138 0.784*** 
Talent  0.847***   4.313***  
Wages/Technology   0.132   0.016 
Observations 42 42 42 61 61 61 
R2* 0.390 0.595 0.304 0.390 0.385 0.303 
Creative Class 
 Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Variables Talent Wages Housing Talent Technology Housing 
Bohemian-Gay Index 0.132 0.171* 0.795*** 0.150 2.368** 0.784*** 
Talent  0.783***   3.558***  
Wages/Technology   0.132   0.016 
Observations 42 42 42 42 42 42 
R2* 0.016 0.679 0.304 0.021 0.371 0.303 
250,000 – 500,000 population 
Human Capital 
 Talent Wages Housing Talent Technology Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay Index 0.992*** 0.011 1.349*** 0.992*** 1.227 1.283*** 
Talent  0.620***   3.309***  
Wages/Technology   0.022   0.018 
Observations 79 79 79 79 79 79 
R2* 0.614 0.499 0.620 0.614 0.369 0.625 
Creative Class 
 Talent Wages Housing Talent Technology Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay Index 0.584*** 0.266*** 1.349*** 0.580*** 2.962*** 1.283*** 
Talent  0.617***   2.666***  
Wages/Technology   0.022   0.018 
Observations 79 79 79 79 79 79 
R2* 0.196 0.733 0.620 0.194 0.412 0.625 
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Less than 250,000 population 
Human Capital 
 Talent Wages Housing Talent Technology Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay Index 0.835*** 0.025 0.658*** 0.835*** 2.451**** 0.615*** 
Talent  0.341***   1.123  
Wages/Technology   0.034   0.016** 
Observations 144 144 144 144 144 144 
R2* 0.531 0.238 0.485 0.531 0.183 0.499 
Creative Class 
 Talent Wages Housing Talent Technology Housing 
Variables Eq 1 Eq 2 Eq 3 Eq 1 Eq 2 Eq 3 
Bohemian-Gay Index 0.388*** 0.046 0.658*** 0.379*** 2.823*** 0.616*** 
Talent  0.682***   1.449*  
Wages/Technology   0.034   0.016** 
Observations 144 144 144 144 144 144 
R2* 0.154 0.684 0.485 0.158 0.194 0.499 
* R2 is the squared multiple correlation between each endogenous variable and the 
variables (other than residual variables) that directly affect it. 
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