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ABSTRACT KEYWORDS

For some time now, the research focusing on Knowledge Intensive Knowledge intensive
Business Services (KIBS) has been very active. Observing that business services;
knowledge as a production factor is only becoming more and innovation; knowledge
more pronounced, this focus is well-grounded. It is therefore  SPillovers; labor mobility;
. . . trademarks
important to examine how these knowledge-hubs gain and pro-

pagate their knowledge. We hypothesize that KIBS (as many other JEL

sectors) benefit from intra-industry knowledge spillovers facilitated (C23; L84; 031; R11; R12
by geographical concentration. Our focus is the innovative capa-

city of KIBS, which we measure through trademarks registered by

KIBS firms. While there may be several mechanisms facilitating

knowledge spillovers, we can identify local intra-sectoral labor

mobility as one. Accessibility measures are used to assess the

geographical attenuation of the spillover effects. Results show

that the distance decay of spillovers is fast. Only local concentra-

tions of KIBS seem to be of importance. Over longer distances, we

instead observe negative consequences for trademarking, indicat-

ing possible spatial competition effects.

1. Introduction

In this study we explore how the agglomeration of KIBS firms in Swedish municipalities
is related to its innovative capacity. The aim is to contribute to the extensive but still
growing literature on the ‘black box’ of agglomeration economies, often referred to as
knowledge spillovers. While there are many ways as to how knowledge may spread over
geographical space, we focus on and model empirically the importance of intra-sectoral
local labor mobility between KIBS firms as one potential mechanism. The idea is that
individuals who change employment bring with them the knowledge they have accu-
mulated in their previous KIBS workplaces, which may then be diffused across the
workers in the new job.

To our knowledge, there are only a handful of studies that focus on the importance
of intra-industry spillovers for innovation in this sector (Shearmur and Doloreux 2012).
Yet, these few studies do not elucidate the potential mechanisms at work. Moreover, we
measure the innovation performance of KIBS wusing trademarking activity.
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Trademarking as a proxy for innovation is not yet widely in use in the literature. We
argue that it is appropriate to use for the KIBS sector due to its characteristics.

Observing the spatial concentration of chairmakers in Buckinghamshire, Marshall
(1890) was among the first to argue about the potential importance of intra-industry
knowledge spillovers for the concentrated sector. While Marshall (1890) was exclusively
focusing on manufacturing industries, Krugman (1991) argues that most agglomera-
tions are rather seen in the service sector. Along these lines, a dynamic subsector of
services, namely knowledge intensive business services (KIBS), are found to be highly
geographically concentrated (Muller and Doloreux 2009). KIBS include consultancy
firms that offer advanced and knowledge-intense services, R&D firms and IT firms and
are often viewed as the ‘high-tech’ branch of the service sector (Ndhlinder 2010). Since
their main task is to provide other organizations with knowledge, they are highly
dependent on face-to-face contacts with their clients, and therefore concentrated in
the larger and denser areas. With knowledge as the most important factor of produc-
tion, KIBS has been among the fastest growing sectors in the past decades (Miles 2005).
As economies are shifting toward the ‘knowledge economy’, their importance is becom-
ing more recognized. It is therefore important to study how these knowledge agents
themselves gain their knowledge, which at a later stage benefits the economy at large.

Even if agglomeration economies attenuate sharply over space (Rosenthal and
Strange 2003), the sensitivity to distance depends on the specific sector and mechanism
under study. Thus, interactions among KIBS firms which might be beneficial for
innovation, are still possible across municipalities. To take this into account in our
analysis, we use accessibility measures. These are based on distance-decay functions that
integrate and allow for potential knowledge spillovers that may take place across
municipality borders and possibly longer distances. These measures can be separated
into local, regional and extra-regional accessibility, to enable the capturing of potential
interactions between locations that are geographically far away or relatively close to
each other (Johansson, Klaesson, and Olsson 2002).

In addition to Marshall’s perspective, there are two other sources of knowledge
spillovers controlled for in the analysis. Jacobs (1969) argues that inter-industry knowl-
edge spillovers are the main vehicle of growth. Porter (1990) considers the importance
of concentration of similar actors, but also claims that it is the intensity of local
competition which creates higher incentives for innovation. As firms want to create
a competitive advantage on the market, they are more inclined to innovate. In our
analysis, we also control for regional-specific variables such as the employment rate, the
education level, and regional size.

To test how the agglomeration of KIBS relates to the innovative performance of the
sector, we use yearly data between 2002 and 2010 on Sweden’s 290 municipalities.
Empirical results from Tobit estimations are in line with the underlying economic
theory. They show that local proximity matters and KIBS benefit from co-location in
terms of innovation output as measured by trademarks. Regional accessibility displays
a statistically insignificant relation and extra-regional accessibility a negative one. This
may be an indicator of the fact that KIBS are dependent on face-to-face contacts which
are distance sensitive and the negative sign of extra-regional accessibility can be
interpreted as a spatial competition effect. Building on these results, we test whether
intra-sectoral (between KIBS firms) and intra-municipal labor mobility function as
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a mechanism for the importance of proximity between KIBS firms. Results show that
this is indeed the case and that higher levels of labor mobility are indeed connected to
higher innovation capacity. In addition, being in a denser region in terms of population
(and economic activity in general), a region with high employment rate, and high levels
of human capital also increases the innovation output for KIBS. Competition extern-
alities show an insignificant relationship, while diversity a negative one, which we
interpret as the result of correlations between the independent variables. In the present
study these factors are treated as controls and our main result is that the spatial
concentration and resulting intra-sectoral knowledge spillovers foster innovation as
proxied by the volume of trademarks.

The rest of the paper is organized as follows. Section 2 introduces the concept of
economies of agglomeration and knowledge spillovers. Then we introduce inter-firm
and intra-industry labor mobility as a vehicle for knowledge spillovers. Section 3
elaborates on the KIBS sector and introduces the use of trademarks as a proxy for
innovation. Section 4 introduces a conceptual model laying the groundwork for the
empirical model and estimations. Section 5 presents the data used and the specification
of the empirical model. In section 6 results are presented along with an analysis and
interpretation. Section 7 concludes.

2. Agglomeration and knowledge spillover

In this section we start by discussing the importance of agglomeration economies for
knowledge spillovers in general. We then move on to the location decisions of KIBS
firms, why we find them agglomerated in larger markets as well as why we believe they
benefit from intra-sectoral knowledge spillovers. In section 2.2 we discuss the impor-
tance of labor mobility as a channel for the diffusion of knowledge.

2.1. Agglomeration economies

As repeated in many places the geographical distribution of economic activities is clustered
(agglomerated). This is a clear sign that the location of one individual plant is influenced by
the location of others. Despite living in a globalized economy, with declining costs of
transport, communication, and information exchange, the importance of agglomeration
forces that rely on geographical proximity keep increasing (Groot, Poot, and Smit 2009;
Torre and Rallet 2005). What are then the benefits that influence location choices and shape
location patterns? New economic geography (NEG) theoretically underpin several reasons
as to why local agglomeration occurs, including reduced transportation costs, specialization
and diversification economies, knowledge spillovers and innovation externalities (Fujita,
Krugman, and Venables 1999). In the past years, these questions have received an increased
interest from regional scientists and economists (Glaeser et al. 1992; Rosenthal and Strange
2003, 2004). Even though research efforts have only picked up momentum rather recently,
the theories behind the phenomena have always been part of the foundations to economics
and economic geography.

The ideas about the sources and effects of geographic concentration go back already
to Marshall (1890), who argued that the localization of industries creates a more
efficient labor market and reduces transportation costs. He then proposed three broad
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origins of agglomeration economies: (i) input sharing, (ii) labor market pooling, and
(iii) knowledge spillovers, known to the literature as the Marshallian externalities.! Of
interest to us, are the importance of knowledge spillovers which refers to the flows of
knowledge between workers located in some proximity to each other. The idea is that as
local concentrations of firms belonging to similar industries facilitate the flow of
knowledge across these firms, which later on lead to more innovation and higher
growth rates. Glaeser et al. (1992) were the first to combine Marshall’s ideas with
Arrow (1962) and Romer (1986) to create what is known in the literature as the
Marshall-Arrow-Romer (MAR) externalities. Arrow put forward the importance of
learning by doing, while Romer introduced the endogenous growth theory which
considers human capital and innovation as crucial for economic growth. MAR extern-
alities imply that concentrations of similar industries in a region enable more knowl-
edge spillovers since the transmission of knowledge becomes easier. Geographical
proximity does not only facilitate face-to-face contacts and non-market interactions
(Glaeser and Scheinkman 2000), but also increases the inter-firm mobility rates of
skilled labor (Fallick, Fleischman, and Rebitzer 2006).

Besides the MAR externalities, there are two more theories regarding the sources of
knowledge spillovers, diversity and competition. Jacobs (1969) reasons that the most
important mechanism for economic growth are inter-industry (across industries)
knowledge spillovers rather than intra-industry ones. A variety of industries trigger
innovation and economic growth and a more diverse economy give rise to so-called
Jacobs’ externalities. Porter (1990) supports the importance of intra-industrial concen-
tration, but states however that it is competition that gives the most incentives to
exchange knowledge and innovate. Empirical research is still not undivided on whether
it is concentration, diversity, or competition which matters most for growth and
innovation (Groot, Poot, and Smit 2009, 2016; Beaudry and Schiffauerova 2009).

Earlier literature supports the idea that geographical proximity facilitates interac-
tions, knowledge exchange and face-to-face contacts, thus leading to higher productiv-
ity and innovation capacity (Jaffe 1989; Audretsch and Feldman 1996). However, the
sheer existence of geographical proximity does not by itself generate cooperation or
even knowledge spillovers. For knowledge spillovers to take place in an effective way,
there is a high need of the cognitive proximity; ie. similarity in how firms and
individuals understand and interpret information. Actors need cognitive proximity to
be able to communicate and understand each other effectively; i.e. they need to share
a common vocabulary and framework (Boschma 2005).”

While Marshallian externalities were initially based on manufacturing industries,
there is no reason for them to not be applied on the service sectors, especially for KIBS
where no significant decline of its concentration has been observed in the last years with
the development of the information and communication technologies (Chadwick,
Glasson, and Smith 2008). Since KIBS primarily provide services to other client firms,
the need for proximity to suppliers and clients creates high demand for interaction and
face-to-face contacts. This is a key determinant for KIBS locational decisions (Isaksen

"Duranton and Puga (2004) reclassify Marshall’s sources of agglomeration and distinguishing between three types of
micro-foundations: sharing, matching and learning.

2Boschma (2005) does also argue that too much proximity is harmful for innovation performance due to the lock-in
effect. Hence, there should exist a balance between local and non-local relations.
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2004). Also, KIBS firms need access to high-quality communication infrastructure as
well as access to national and international markets (Chadwick, Glasson, and Smith
2008; Simmie and Strambach 2006). These requirements are sensitive to distance. For
instance, Antonietti and Cainelli (2008) emphasize the role of agglomeration external-
ities for the decisions of firms to outsource KIBS. Consequently, it is not surprising to
observer high degrees of agglomeration of KIBS in large markets (Andersson and
Hellerstedt 2009). The relative absence of this sector in smaller regions can either be
explained by the fact that the types of firms and sectors that are located there do not
have enough resources exert a demand for KIBS services, or because the types of KIBS
services that they do demand can be delivered over longer distances (Doloreux, Freel,
and Shearmur 2010).

Literature therefore argues that KIBS are highly dependent on the location of their
clients, and thus found in larger markets. What we then argue is that a by-product of these
location decisions is the co-location of KIBS firms together. We assume that KIBS should
also benefit from intra-industry spillovers facilitated by geographical concentration and not
only from contacts with their clients. While there can be several channels through which
this knowledge °. . .in the air’ diffuses across the firms, we discuss and test the importance of
intra-sectoral (within KIBS) flows of labor which are facilitated by co-location.

2.2, Labor mobility and knowledge spillovers

Several researchers have recognized the role of inter-firm mobility as a key channel
through which knowledge spreads across firms, industries, and space (Saxenian 1994;
Almeida and Kogut 1999). This idea has become more pronounced in a knowledge-
intensive economy where workers cannot leave everything behind as they change
employment. They can bring with them the experience and knowledge that they have
accumulated in their previous workplace (Eriksson and Lindgren 2008). Along these
lines, the mobility of skilled labor is often treated as a source of innovation capability
(Hoisl 2007; Storz, Riboldazzi, and John 2015).> However, for learning to happen, some
level of cognitive proximity among different actors is required (Nooteboom 2000).
Thus, Boschma, Eriksson, and Lindgren (2009) argue that for labor mobility to be
a channel of knowledge spillovers, cognitive proximity among workers is required.
Thus, they discuss the importance of the relatedness of skills between employees.
Hence, we argue that since KIBS employees have high cognitive proximity to each
other, due to their related industry experience in the sector, the significance of intra-
sectoral mobility of labor across KIBS firms for innovation should be high.

Since it is costly to move, inter-firm labor mobility has a rather local dimension
where most job switches happen within the region. Andersson and Thulin (2013) find
for instance that employment density spurs inter-firm mobility, and this relation is even
stronger for non-routine professions (Larsson 2016). Therefore, as tacit knowledge
follows the individuals and their mobility patterns (Gertler 2003), it is not surprising
that literature has treated knowledge spillovers to be highly localized and attenuate
sharply with distance (Andersson, Klaesson, and Larsson 2016).

3Yet, there are also arguments discussing that extensive labor mobility can be negative since firms might not find it
worthy to invest in the training and education of new workers (Combes and Duranton 2006).
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3. Knowledge intensive business services and their role in the economy

In this section we start with discuss the importance of KIBS firms for the economy as
well as their innovation capabilities. We then move on to a discussion to why trade-
marks would fit as a measure of innovation for such firms.

KIBS consist of firms whose business it is to offer expert services to other firms, as
well as to private and public organizations (Miles 2005). A similar but more detailed
definition is provided by Miles et al. (1995) who argue that all KIBS firms fulfill the
following three conditions: (i) KIBS’ typical employees are educated engineers, scientists
or other experts, (ii) KIBS offer knowledge intensive input to other organizations, and
(iii) KIBS’ clients are other businesses in both private and public sectors. Even if there
still is no standardized definition,* consensus is often found when identifying industries
that belong to KIBS. Most papers use the following classification: ‘computer and related
activities’ (72), ‘research and development’ (73) and ‘other business activities’ (74) in
the NACE industrial classification of year 2002 (Miles 2005; Muller and Doloreux 2009;
Gotsch and Hipp 2011). Strambach (2008) classifies KIBS instead into economic
services, marketing/advertising, technical/IT, and R&D services. Following this defini-
tion, Jacobs et al. (2016) include ‘economic services’ (64) in their definition but ignores
the last group in the previous classification. Andersson and Hellerstedt (2009) test their
results on different definitions of KIBS and show that no matter the classification, their
conclusions stay the same. Thus, while we recognize the need for a more standardized
definition, we have no reason to believe that these variations in industrial codes will
change empirical results in any significant way given the research question at hand.

In the literature, firms within the KIBS sector are regarded as serving a special
function that is central to the functioning and productivity of other firms. These service
firms have come to the forefront when discussing the so-called knowledge economy.
KIBS firms maintain and create a local knowledge infrastructure that plays an impor-
tant role in regional development and the functioning of local innovation systems. In
their important function, they have the power to impact the overall competitiveness and
productivity of firms in the area. A high number of KIBS workplaces in a municipality
make that area more attractive for other firms (Isaksen 2004; Nahlinder 2010). Hence,
the municipality may undergo a self-reinforcing cumulative process by attracting other
firms to locate there and enhancing its growth even more (Myrdal 1957). Therefore,
a large regional KIBS presence does not only promote regional economic growth
(Moyart 2005), but also higher productivity growth (Zhang 2016).

Corrocher and Cusmano (2014) argue that KIBS are a key feature in regional
innovation capacity, and regions which show lower innovation rates are characterized
by a lower number of KIBS firms. Economies benefit from KIBS innovation through the
following two sources. First, KIBS help other firms to be/become innovative. E.g. this
includes assisting in their clients’ organizational restructuring or helping them develop
and use new technologies (Doloreux, Freel, and Shearmur 2010). Muller and Zenker
(2001) find for instance that small manufacturing firms that collaborate with KIBS were
more innovative than their competitors that did not. Similarly, 76 percent of all
enterprises that collaborated with KIBS were innovative. Second, besides acting as

“See for example Hertog (2000), Bettencourt et al. (2002) etc.
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enablers, KIBS also innovate themselves (Miles 2000). These activities can be labeled as
scientific, technological organizational and commercial (Doloreux and Shearmur 2012).
For instance, in Sweden, 81% of all KIBS firms have presented at least one type of
innovation to the market during a two-year period (Néhlinder 2005). According to
Tether and Hipp (2000), innovation in KIBS is shaped by a number of features that are
different compared to the manufacturing sector: they rely more on human capital;
production and consumption are a simultaneous process; their products are intangible;
and they are strongly related to customers. The fact that production and consumption
happen simultaneously makes it difficult to differentiate between product and process
innovation within KIBS. Schricke, Zenker, and Stahlecker (2012) argue that innovation
in KIBS can come in terms of new products and technologies such as the customization
of different software, in terms of new processes such as new methods of delivering the
services or in terms of new organizational types of marketing processes.

3.1. Trademarks as a proxy of innovation for KIBS

Many KIBS firms experience difficulties when they need to protect knowledge and
innovations from being imitated as their innovations cannot be protected by patents
since not many of them include a technical breakthrough (Gallouj and Weinstein
1997). However, all service innovations can in fact be protected by trademarks
(Gotsch and Hipp 2011). A trademark is a sign (or design or an expression)
protected by intellectual property rights that make goods or services of one enter-
prise distinguishable from others (World Intellectual Property Organization 2015).
Trademarks are low-cost, requires little processing time and do not require
a technical breakthrough to be granted (Mendonga, Pereira, and Godinho 2004).
One of the first papers that empirically tests whether trademarks may function as an
appropriate measure of innovation is one of Schmoch (2003) in Germany. He argues
that trademarks satisfy all the preconditions needed to be sound innovation indica-
tors: high correlation with innovation, high number of applications, data availability,
disaggregation into sectors and time and comparison between countries. From this
we conclude that trademarks are reasonably good indicators of innovation, especially
in the KIBS sector. Mendonga, Pereira, and Godinho (2004) argue that although
novelty is not a requirement when attaining a trademark, it is just a minor percen-
tage of the applications that do not entail some originality. From an economic point
of view firms do not have incentives to pay fees to register and renew something that
does not have any distinguishable advantages from other products or services in the
market. The authors test this claim empirically in Portugal by analyzing ‘Community
Innovation Survey’ (CIS) data and a survey conducted by themselves with
a representative number of firms, and results show that trademarks do indeed act
as a partial output indicator of innovations. Gotsch and Hipp (2011) use two
independent studies to explore the use and relevance of trademarks for services in
Germany by using data from the German CIS and a survey with 278 participating
firms. They conclude that trademarks are significantly connected to innovation and
they seem to be a good indicator of innovation. Flikkema, De Man, and Castaldi
(2014) study the relation of newly registered trademarks in Belgium, Netherlands,
and Luxemburg by analyzing 660 new Benelux trademarks filed by SMEs. Even if the
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authors are aware of the relatively small sample that does not cover all firms, they
find that 60% of the trademarks refer to innovative activity.

As for the case of studies covering Sweden, the only study that analyses trademark
applications as an innovation indicator is Malmberg (2005). He compares the number
of trademarks and the number of new products in firms. He finds that the relationship
between trademark registration and innovation depends on the sector, unfortunately he
does not cover KIBS in his discussion. Results from CIS 3, shown in Table 1, also
support the use of trademarks as measures of innovation since most (KIBS) that use
trademarks are innovative ones.

Table 1. CIS 3 results regarding the use of trademarks from enterprises in

Sweden.
Total KIBS
Trademark use of enterprises with innovation activity 41 % 51 %
Trademark use of enterprises without innovation activity 15 % 18 %

The Community Innovation Survey of 2006 also shows that innovative KIBS firms
apply for more trademarks compared to the non-innovative ones (Schricke, Zenker,
and Stahlecker 2012). The information above reassures us about the value of the use of
trademarks as innovation indicators. Even if trademarks might not be a perfect measure
of innovation, there are both theoretical and empirical justifications to why we are
confident that they make a suitable indicator of innovation for the KIBS sector.

4. Regional interdependencies influencing innovation by KIBS firms

In the present section we will outline a simple but useful model than serve the
purpose of summarizing the most important features determining KIBS trademarking
output in a region.

Referring to Figure 1 below we start with the fundamental properties of a region. Size
determines many of the regional features. A larger region in terms of its economy
allows for more agglomeration benefits to manifest themselves. Also, in a larger region,
markets have the potential to work in a better and more efficient way. Part of this comes
from the fact that size allows for the existence of more specialized producers and
consumers. This means that both supply and demand will be more diversified.
A large enough total demand can accommodate the demand for specialized (niche)
products and services, indicating that suppliers of these products and services will be
able to sell a large enough amount to cover fixed costs and at least break even. All
production entails some amount of fixed costs and hence need a certain volume of sales.
This means that the economy of a larger region will be more diversified.

A large and economically diverse regional economy is able to host a larger and
higher skilled workforce. Together with sectoral diversity there will also be more
diversity in the labor market in terms of demand for many different skills and occupa-
tions. Also, because a larger region hosting a bigger labor market with more, and more
diverse, demand and supply of labor will work better (superior matching) employment
rates will be higher. A higher employment rate, in turn, attracts labor looking for jobs to
the region, increasing the size of the region. The number of KIBS firms will of course be
higher in a large region compared to a smaller one. Further, it is likely that a home
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Figure 1. Conceptual model of factors influencing trademarking activity by KIBS firms.

market effect is present so that the number of KIBS firms increases faster than regional
size itself as we move up the size hierarchy of regions.

More skilled workers (in all sectors, but also KIBS) will support more labor mobility,
as high skilled workers are more mobile compared to other workers. Also, a high
employment rate will support labor mobility. The reason is that workers may be more
willing to try new jobs if the employment rate is relatively high. It means that the
worker takes a lower risk since if the new match turns out to be unsatisfactory the
ability to get yet another job is high.

In turn, labor mobility function as a channel of information and knowledge
between firms. So, we expect a higher labor mobility will result in more knowledge
spillovers between KIBS firms. In a next step, we conclude that more knowledge may
lead to more innovation of different sorts. Some of this innovation output will
translate into trademarks. Following the above reasoning, we have established
a logical chain of interrelated phenomena that together influence trademarking
activity by firms in the KIBS sector.
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To the outline of interrelations sketched out we will add two more channels
depicted in Figure 1. If the number of KIBS firms increases with larger regions
there is a possibility that this increase is steeper than actual employment within the
KIBS sector. This may be the case if there are more possibilities for specialization
and exploitation of niche markets in a larger region. In any case, it holds true that
the more firms that are present in the region the higher will be the competition in
the sector. More firms mean more (potential) competitors. In a highly competitive
environment, firms will benefit from being able to convince customers that they are
unique in some respect. One way to achieve this is through trademarking.
A trademark signals that a firm is unique and not easily exchangeable for some
other firm. In the economics literature this kind of market situation is called
monopolistic competition, where firms have some market power enabling them to
sell their product at a mark-up over marginal cost. For our purposes we concentrate
on the facts that we have established a link between the number of firms and
trademarking activity.

Yet another important factor may influence trademarking activity. There may be
some competition across regional borders. Even though KIBS services are generally very
distance sensitive it is not in all cases necessary that markets or competition stop at
regional borders. Especially, this may be the situation if firms (either KIBS firms or
customers firms or both) are located close to those borders. In this case, there may be
some regional level competition, especially this may be detrimental for a smaller region
neighboring a larger one.

Based on the conceptual model presented here which is built upon the theories and
literature discussed above we construct our empirical model, which is found in the
next section.

5. Data, variables, and empirical model

In this section we present data sources variables used and our empirical setup.

5.1. Data and variables

To test the influence of agglomeration on KIBS trademarking, we use yearly data from
2002 to 2010 for Sweden’s 290 municipalities, maintained by Statistics Sweden and the
Swedish Trademark Database. Changes in the classification of economic activities in the
European community, NACE Rev. 2 industry codes, make it complicated (or impos-
sible) to include more years in the panel not only because the codes SN102 and SNI07
do not match anymore, but also because they have merged and split several industries.”
Consequently, our study period ends in 2010.

Trademarks are categorized in classes, according to the NICE classification system
that distinguishes between 34 classes of manufactured goods and 11 classes of services.
Unfortunately, they are not comparable with NACE industry codes. Hence, we made
our own interpretation regarding which of these classes were the closest to the defini-
tion of KIBS. These codes are presented in Table 2.

>Swedish SNI codes follow NACE codes. SNI02 covers our study period 2002-2010.
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Table 2. Detailed description of the trademarks’ classification.
Code Description

35 Advertising, management and administration

42 Scientific and technological services and related research and design; industrial analysis and research services;
design and development of computer hardware and software

45 Legal services; security services for the protection of property and individuals; custom and social services
rendered by others to meet the needs of individuals

Accessibility is used as a measure of geographical proximity to a mass of KIBS firms
and employment. One way to understand accessibility is as the ‘potential of opportu-
nities for interaction’. High accessibility can be understood as a situation where a high
potential for interaction and spatial externalities are at hand. It is a measure for
reaching an opportunity and it decays with travel time distance. To take into account
potential dependencies between different locations, accessibility is classified into three
‘zones”: within the municipality (local), between municipalities belonging to one local
labor market region, sometimes called a commuting region (regional) and the rest of
the municipalities in all the other regions (extra-regional) in the country (Johansson,
Klaesson, and Olsson 2002; Johansson and Klaesson 2007, 2011). Andersson and
Klaesson (2009) calculate the three accessibility measures as follows:

Al = WS, exp{-A,t,} (1)

Al =" WSexp{—Aitu} )
R—r

AT = WSpexp{—Aety} (3)
W—-R

Where AL, A", and A" respectively show local, regional and extra-regional accessibility
to KIBS workplaces for municipality r. R denotes the set of municipalities in
a functional economic labor market region and W represents the set of all municipa-
lities in the country. t,x represents the time-distance in minutes between two different
municipalities, 7 and k. A’s are parameters of time sensitivity. They determine the effect
on the accessibility measure of changed or different time-distances.

An important thing we must consider is that we are interested in investigating the
relationship between the clustering of KIBS firms and innovative output as measured by
KIBS firms trademarking activity. To do that we need to isolate that effect from the one of
regional size. The problem encountered in the data is the very high correlations between
population density and the accessibility measures. This is just a reflection of the fact that
KIBS firms are generally found in larger (and denser) municipalities. This is, of course,
expected given the discussion above concerning the characteristics of KIBS firms. As
regional size is a very important control variable and cannot be excluded from the
regression, the solution that we decided to implement was to follow the approach of
Elton and Gruber (1991). They argue that the linear relationship between two variables
can be removed through orthogonalizing them with respect to each other.® For this paper,
orthogonalization is achieved by running a separate pooled OLS regression between each

The same approach has also been applied by, among others, Oner (2017).
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accessibility measure on regional density. What is then introduced in the empirical
model, are not the actual measures of accessibility themselves, but the residuals from
each of the regressions. Hence, it can be argued that the relation of accessibility on
innovation in the empirical model, is the relation over and above region size.

The variable of competition in municipality r, sector k, time t is based on the measure
presented in Glaeser et al. (1992).

Est,: /E
Crkt _ S rkt/ mprkt (4)
EStskt/Empskt

The numerator is the number of KIBS establishments in a municipality divided by the
amount of KIBS employment in the municipality. The denominator of equation 4
denotes the same relation but in Sweden rather than in the municipality. A large
number of firms in the municipality relative to the number of workers, compared to
Sweden as a whole, signifies a highly competitive situation.

There are several mechanisms that might enable the spillover of knowledge between
KIBS firms. The one we examine is the importance of labor mobility within the KIBS sector
inside the municipality in a year. Inter-firm mobility is facilitated by the density of similar
workplaces, something also shown in the positive correlation between the local accessibility
variable and intra-sectoral intra-municipal labor mobility rates. We measure labor mobility
between KIBS firms within a municipality using the following formula:

LMo — Switchesy, 5)
ktr — Empktr

Switches,, is defined as the sum of all labor flows between KIBS firms k in a municipality
r during time period t. This is normalized using the size of total KIBS employment in
the municipality. Empy,, measures employment in KIBS firms k in a municipality r in
time period t. In the estimations below, we allow for a one-year lag in the mobility rates
to account for the time lag between the timing of movement and its effect. Table 3
presents the full list of variables used in the empirical estimations.

Table 3. Variables included in the analysis.

Variables Description Form
Trademarks TM  Trademark applications by KIBS firms in a municipality count
Local Accessibility L Local accessibility to KIBS log
Regional Accessibility R Regional accessibility to KIBS log
Extra-regional Accessibility =~ ER  Extra-Regional accessibility to KIBS log
Labor Mobility LM Share of KIBS employees that change employer share
Diversity Div. Number of industry sectors (5-digit codes) log
Competition C Competition (relative number of competing firms) level
Education Edu  Share of population with more than a 3-year university degree share
Employment rate Emp Number of people holding a job relative to total population (between share

20 and 64 years old)
Density Den Population per square kilometer log
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5.2. Empirical model

We examine how the agglomeration of KIBS firms relate to the innovation output of KIBS
firms. The idea behind what is driving this innovation output is that a relatively high
accessibility to other similar establishments renders the interactions in terms of different
(knowledge) spillovers within the sector easier and with less frictions. The flow of ideas
should facilitate the creation of new knowledge and innovation, which we proxy using
trademark applications. At the same time, the opposite may also be true. Locating close to
each other does not necessarily imply that collaboration or knowledge spillovers take place
and if there is ‘too much’ proximity, negative effects can arise (Boschma 2005). E.g. if many
KIBS firms are concentrated in a region, each of them has a small market share. This might
depress their incentives to innovate, as the profits they would get from innovation are lower
than those that would have obtained if there were fewer firms in the market. Hence, they
might innovate less.

When testing the relationship between agglomeration and innovation in KIBS, it is
important to consider the nature of the dependent variable we use. Since it is in a count
form, and following a Poisson distribution, models such as negative binomial regressions are
suggested. The negative binomial model is derived from a Poisson-gamma mixture distribu-
tion and is estimated using maximum likelihood methods (Hilbe 2011). However, approxi-
mately 31 percent of the trademark data consists of zeros. This fact creates some problems
when using count-data models. A solution is to utilize a Tobit model (Autant-Bernard and
James 2011). For panel data, a fixed effects Tobit model is not recommended due to the
inconsistency of parameters. Thus, following Czarnitzki and Toole (2011), we present both
results from a pooled Tobit model and the random effects (RE) Tobit model. We cannot say
whether the RE model is superior to the pooled one since the random effects model requires
strict exogeneity in terms of the error term being uncorrelated with covariates over the time
period. The model we use for the estimation is displayed in equation (6). Municipalities are
denoted by r and time by ¢.

TMy = By + ByLwt + ByRy + B3ERy + B,LMy—y + BsCp + B¢Divye + B, Eduy + BeEmpy + BoDeny + y, + €n

In(TM+1)if TM,;>0
where TM,; = { n cHif ! }

0 if TMy =0
(6)

Table 4. Descriptive statistics (all the variables in their level form).

Obs Mean Median Std. Deviation Min Max
Trademarks 2610 8.652 1 54.097 0 1172
Local Accessibility 2610 213.757 60.303 796.523 294 14,216.58
Regional Accessibility 2610 510.527 14.297 1384.234 1 13,778.24
Extra-Regional Accessibility 2610 107.840 78.147 126.05 1 1170.73
Labor Mobility 2320 0.017 0.011 0.022 0 0.516
Competition 2610 1.844 1.718 0.877 0.3 573
Diversity 2610 280.198 253 120.883 86 949
Education 2610 0.142 0.129 0.057 0.06 0.52
Employment rate 2610 0.717 0.723 0.154 0.3 1.73
Density 2610 129.871 26.4 439.055 0.2 4504.3

The lower number of observations come since we allow for a one year lag.
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Table 4 gives the descriptive statistics of the variables used for analyzing the innovation
effects of agglomeration on KIBS firms. Large differences between the values of the mean
and the median of the accessibility variables as well as the density variable, mean that the
distributions are skewed. To remedy that they are log-transformed. After the transforma-
tion, their mean and median are closer to each other, indicating more normal distributions.

Table Al in the appendix presents the bivariate correlations between the variables in
the form used in the empirical model. The low correlation values imply no serious
multicollinearity. We have also tested for it in the estimations using variance inflation
factors (VIFs). Note that the accessibility variables presented are orthogonalized with
density, consequently the 0 values. Two regressors that show high correlations are the
local accessibility to KIBS workplaces and the measure of diversity. This result is not
surprising and theoretically supported. Higher diversity levels usually go together with
a larger market. Both variables measure very important regional characteristics for KIBS
firms’ locational decisions. Likewise, if more KIBS firms locate in a municipality, they
contribute to making it more attractive. Hence, several other firms from a diverse set of
sectors will be drawn to the area and thereby boosting diversity.

6. Estimation results, empirical findings and analysis

The following section presents the results from running our model using different
techniques. In Table 5 we show the marginal effects of our Tobit estimations. As
discussed above, we show random effect specifications along with a pooled version of
the Tobit model. In the appendix, Table A2 shows the same model but estimated using
random effects and pooled negative binomial regressions. These are provided for the
sake of checking the robustness and stability of our results.

In Table 5 we enter the variables sequentially over four steps. The aim is to detect (in)
stability of the estimates when including different subsets of the full specification. The order
of inclusion is guided by the theoretical considerations introduced earlier in the paper. Also,
we are guided by the bivariate correlations of all variables that are presented in the appendix.

We start with the inclusion of the accessibility variables only. This is to establish the
influence of the spatial distribution of the KIBS sector itself within the local munici-
pality, the functional region and places outside the functional region. The local presence
and accessibility of KIBS is clearly positive and significant across all specifications.
Result give that KIBS firms located outside the municipality but within the region do
not influence trademarking. Interestingly KIBS firms located outside the region exert
a negative influence pointing at some kind of competition effect. This lends support to
the Marshallian view on agglomeration; if similar workplaces are located close to each
other, knowledge spillovers boost their innovative power, through the knowledge that is
‘...in the air. This implies that knowledge spillovers in the KIBS sector are highly
localized where limited spillovers occur across municipality borders.

Next, we add five more variables characterizing the municipality. These are measures
of competition within the KIBS sector, diversity in terms of the number of different
types of economic activities that are present, education level, employment rate, and
population density. Results for the competition measure say that it does not appear to
be important if the local KIBS sector is made up of relatively many firms for innovative
activity in terms of trademarking. Diversity is insignificant in the RE specification but
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statistically significant in the pooled one. While it might seem surprising, we believe this
is due to the high correlation between diversity and the local accessibility variable.” The
education level is robustly related to trademarking activity. The same is true for the
employment level. These both measures can be said to indicate the ‘prosperity’ and
economic well-being of the municipality.

Next, we introduce our main variable of interest by itself. This is labor mobility which here
is working as a proxy for ‘potential’ knowledge spillovers. The variable is positively related to
trademarking. It is significant at the five percent level in the RE Tobit estimations but at the
one percent level in the pooled version. This result is in line with previous research com-
mented on earlier in this paper. The idea is that individuals who have been previously
employed in KIBS industries can use this sector-specific knowledge they have accumulated
into the new firm they move on to. As their experience is combined with the one of the existing
employees in the firm, new knowledge is created and perhaps transformed into an innovation.

Lastly, we include all variables and estimate the full model. Going directly to the variable
labor mobility we conclude that results are pretty much the same, so the inclusion of all the
other (control) variables does not interfere much with the outcome. The is one major
change that transpires though. In the pooled model the size of the effects drops considerably
while the significance level stays unchanged. As for the other variables, they are very stable
in the full model compared to the models with less included variables. The only exception
to the rule is the diversity variable that turns significant and negative. This is an unexpected
result that we interpret to be the result of correlations between the independent variables.

Thus, we argue that while KIBS” main preference is to locate close to their customers,
a by-effect of that is the co-location among each other. The proximity of these KIBS firms
may make the spillover of knowledge through non-market interactions and face-to-face
contacts easier, but we are unable to test that hypothesis empirically. What we can identify
and argue for is the importance of local accessibility to KIBS firms for facilitating intra-
sectoral mobility of labor. Labor mobility larger in denser areas. Thus, if local accessibility
to KIBS would be low, the odds of job switches within the region would not be as extensive.
Therefore, the flow of knowledge would not be that fast or frictionless.

6.1. Robustness checks

To further test the stability and robustness of our results, we split the municipalities into
two groups. Based on the labor mobility rates we classify the municipalities as those having
rates above the mean (high mobility) and below the mean (low mobility). Similarly, we also
split them into two groups based on density; those with high-density and low density. RE
and pooled Tobit estimations for these results are presented in Table 6:

The local accessibility measure is consistently statistically significant in all the estimations.
This is not surprising per sig since the variable is the effect of accessibility in the main empirical
results should not be influenced by regional size due to the orthogonalization of the variables.
What this robustness also shows is that there are always positive spillovers ‘in the air’, no
matter how big KIBS is in the region. When the splits are made, regional accessibility displays

"When we run the same estimates without the local accessibility variable, diversity shows a positive and significant
sign, meaning that the high correlation between those two variables creates problems for the true relation between
diversity and innovation. Results for those specifications are available upon request.
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negative and significant results in two cases in the pooled Tobit estimations (high mobility and
low density), compared to no statistical significance throughout specifications in Table 5. Even
here, the results can be explained through spatial competition arguments. Extra-regional
accessibility is also only significant in two of the specifications but keeps its negative sign.

However, what is interesting is that local labor mobility within KIBS is only
significant in high-mobility and high-density municipalities. Statistical significance is
not found for regions which show lower rates of mobility and are smaller in size. What
this may indicate is that labor mobility does matter for the trademarking activity of
KIBS. Yet, for the relation to gain significance, a relatively high churn across employees
needs to happen in the municipality. Lower rates of mobility in the region do not create
enough spillovers for the creation of new ideas which would increase the level of KIBS
trademarking in the region.

Regarding the other control variables, the results shown in Table 6 are in general
consistent with the main Tobit specifications (Table 5) and the negative binomial ones
(Table A2) indicating robustness of the results. Thus, it can be concluded that the main
conclusions of this paper are stable to alternative specifications. Intra-sectoral knowl-
edge spillovers are important for the innovation performance of KIBS and labor
mobility is one of the potentially many mechanisms allowing for the diffusion of this
knowledge. However, the mobility of labor needs to reach some level of churn to show
significant results.

7. Concluding remarks

The key role of knowledge intensive business services (KIBS) in economic growth has in
the past years received a lot of attention in the literature, due to the increasing
importance of knowledge as a production input. KIBS include consultancies, R&D
firms, and IT firms, and their main function is to provide their clients with knowledge.
Thus, they are dependent on face-to-face interactions with their clients, and they are
often found to be highly concentrated in larger markets. At the same time, KIBS show
high rates of innovation themselves.

What we argue in this paper, is that while the main preference of KIBS firms is to
locate close to their customers, a side-effect is co-location among each other. Thus,
we explore how the agglomeration of KIBS firms in Swedish municipalities is related
to its innovative capacity. The importance of intra-sectoral spillovers conceptually
dates to Marshall (1890) who noted their significance in the growth of agglomerated
sectors. Moreover, we use accessibility measures to allow for potential knowledge
spillovers that may take place across municipality borders and possibly longer
distances. To measure innovation, we use trademarks applications by the KIBS
firms in a municipality.

While there are many mechanisms in play through which knowledge can spread
across KIBS firms, we test for the importance local intra-sectoral mobility of labor,
which is facilitated by geographical concentration. Many KIBS firms in the municipality
facilitate job switching. As skilled individuals switch employment between KIBS they
bring their skills with them, which is later on diffused to other workers in the firms and
new knowledge is created.
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Using yearly data between 2002 and 2010, Tobit estimations show that local acces-
sibility to KIBS matters for the innovative performance of the sector, arguing for the
importance of intra-sectoral spillovers. However, regional accessibility shows
a statistically insignificant relation and extra-regional accessibility a negative one. We
argue that this might be a spatial competition effect. Following these results, we test if
local intra-sectoral mobility is a mechanism which allows for the flow of knowledge.
Results confirm this hypothesis, but when robustness checks were provided labor
mobility shows a significant relation after it reaches a certain threshold. Too low local
labor mobility is not linked to higher innovation. Moreover, being in a denser region,
a region with a high employment rate, and high levels of human capital also increases
the innovation output for KIBS.
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