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1. Introduction 

The spatial heterogeneity of European regions becomes theoretically and policy-wise ever more 
important when looking at regions through the lenses of innovation policy and smart specialization. The 
smart specialisation strategies that become important and popular in regional economic development 
planning in Europe, build heavily upon the concepts of related variety and relatedness introduced in the 
recent evolutionary economic geography discourse.  

The entrepreneurial discovery process calls for the mapping of related industrial and innovative 
development trajectories given the present specialisation of individual regions. In particular, this 
connects directly to the innovation and structural change features of the related variety 
conceptualisation. Frenken et al. (2007) first introduced this typology where sectoral diversity is split 
into related variety and unrelated variety in order to discriminate between sectors where physical and 
functional proximity allows knowledge to move from one sector to another (related variety) and in 
sectors where ideas and skills are unlikely to spill over, or only in cases of breakthrough technologies 
(unrelated variety). Within-sector related variety and between-sector unrelated variety are commonly 
measured by sectoral decomposition. By using entropy measurement, employment or production in 
detailed four-digit industries is considered to be functionally related to their two-digit aggregates, while 
two-digit sectors themselves are mutually unrelated. In its basic meaning, related variety is conceptually 
related to innovative renewal, new market exploration and employment growth, while unrelated variety 
is linked to a portfolio effect that protects a region against unemployment. Regional specialization and 
clustering remain traditionally hypothesized to be attached to productivity growth (Frenken et al., 2007). 

When European regional economic policy becomes increasingly place-based in character, the need for 
comparative information on agglomeration externalities in European regions (Barca et al., 2012) is 
fuelled. This case is ever more obvious in relation to the opportunities for entrepreneurial discovery, 
related variety and structural change (branching) into new, yet related industries and forms the core of 
the regional smart specialisation processes. In the heterogeneous regional setting of European regions, 
the mapping process of economic opportunities is highlighted by distinguishing characteristics in 
structural change. The regionally varying degrees of industrial organization and institutional 
development are crucially attached to different levels of technological progress in Europe. The effects 
of specialization and (un)related variety on regional economic growth should therefore be assessed in 
light of different levels of technological progress of European regions.  

This chapter introduces the concepts of related variety and skill relatedness in the European Union, and 
discusses how this links to the entrepreneurial search process and innovative structural change in 
regional contexts. The concept of relatedness is central and it encompasses more than sectoral branching 
because it also captures various other important forms of proximity and regional relatedness in Europe. 
These include input-output and global value chain linkages, institutional proximity, technological and 
cognitive relatedness, knowledge transfer mechanisms and infrastructural relatedness. The core 
literature concerning these concepts is summarised in section 2 of this chapter. Section 3 provides an 
outlook on recent empirical work on mapping related variety and relatedness on the EU regional level. 
Throughout the chapter, we argue that although relatedness is a key element for supporting place-based 
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innovation processes and policies, their interdependence and functioning one versus the other requires 
more attention in both scientific and policy circles. We will illustrate this by presenting new empirical 
research (section 4) which puts skill-relatedness on the local (sub-regional) map of the Netherlands. We 
link the patterns of mapped relatedness to policy implications at the local and regional level, and show 
that diversification strategies may be more complex to actively pursue when they have to comply with 
existing entrepreneurial, educational, industrial organisation, infrastructural and social network 
conditions. Section 5 concludes, and presents a research agenda on how relatedness in Europe may be 
integrated on economic and geographical research and policy more effectively. 

 
2. Specialisation, diversity and related variety 

2.1 Specialisation and scale economies 

Many regions in Europe are specialised in certain sectoral activities: Rotterdam and Antwerp in port 
activities and related industrial sectors (e.g. chemicals), London and Frankfurt in business and financial 
services, Eindhoven and Munich in high-tech systems, Birmingham and Toulouse in automotive and 
aerospace industries, Cambridge and Wageningen in life-science and health related sectors, and 
Andalucía and South-Holland in horticulture (Combes and Overman, 2004). The conceptual approach 
to clusters traditionally stresses the importance of such specialisations (Fornahl et al., 2010). 
Specialisation provides a basis for in-depth investment in infrastructure, the labour market, knowledge 
and institutions (Duranton and Puga, 2004). In these cases, economies of scale are possible, and when 
these are bound to urban environments, we speak of agglomeration economies. These are typically 
generative (of productivity, innovation or growth), and not just distributional in character. In the current 
global economy, in-depth investment has become almost a precondition for effective competition with 
other regions, allowing clusters to contribute to the competitiveness and economic growth of a region 
(Thissen et al., 2013; Capello, 2017). However, a specialised economy is also vulnerable. Specialization 
limits the number of economic activities a region can engage in, and reduces the opportunities for cross-
fertilization and renewal (Frenken et al., 2007). As the economist Schumpeter observed at the beginning 
of the previous century, creating new combinations of existing ideas is often crucial to innovation. 
Regions should therefore ideally be diversified as well as specialised. Pure specialisation makes a region 
vulnerable, while too much diversity in economic activities hinders the focus needed to compete 
successfully on world markets (Van Oort 2013). This suggests that only the largest economic regions 
can be economically viable, since small regions cannot possibly specialise in a large number of activities 
at the same time (Mewes, 2019a).  

There may be various ways to overcome urban and regional fragmentation which is characteristic of 
Europe. One way is hypothesised to be related to urban structure. Within the discipline of urban 
economics, an extensive stream of work has been devoted to examining the benefits associated with 
agglomeration economies, arising when larger urban size and density enable productive clustering of 
firms and people. Thereby, the profits come from the micro mechanisms of learning through the 
interaction and diffusion of ideas between proximate firms, the improved matching between a 
concentrated population of numerous firms and the inputs they require, and the sharing of indivisible 
facilities, large labour pools or gains from variety and the individual specialization of firms located in 
the agglomeration (Duranton & Puga, 2004). Simultaneously, the negative consequences, namely 
agglomeration diseconomies, have received an increasing amount of attention as well. A regional over-
reliance on the infrastructure and capacity of a single city could risk disadvantages such as congestion, 
pollution and surging land rents and prices for localized labour. Instead, second-tier or smaller cities 
could attempt to attain the same agglomeration advantages while mitigating the abovementioned risks 
through a different spatial structure in which their efforts and sizes are bundled. Together, multiple 
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cities – i.e. multiple sources of agglomeration economies – may interact and exchange production 
factors in order to attain higher levels of production. Although this concept of polycentricity has been 
received with enthusiasm among policy makers and academic researchers, the wide variety of 
definitions, scales and other operationalizations applied to different settings and contexts currently 
makes the clear delineation of a polycentricity study almost as important as its empirical components 
for a useful interpretation of its results. In a recent study, Ouwehand et al. (2019) analysed the relation 
between polycentricity and productivity for European regions using an econometric identification 
strategy. They find that significant effects exist for both urban size and structure. While confirming 
within the literature the general finding that larger urban size positively affects regional productivity, 
they also observe that several, well-connected smaller cities or regions may have equivalently more 
agglomeration effects than larger cities. Yet, their research also suggests the inability of smaller cities 
in substituting the economic urbanization externalities associated with a single large city when that 
larger city is located nearby (“agglomeration shadow”). 

Another way of overcoming “smallness” in a European setting may be smart specialisation – the idea 
that regions may evolve (diversify) into new and specialisations in which regions can build competitive 
advantages that link to existing strengths of regions while reflecting innovative new crossovers and 
market opportunities (Foray, 2015). Diversification is not new to the agglomeration or cluster 
discussion. Sector-specific localisation or specialised-cluster economies are generally counterbalanced 
by general urbanisation economies, and enhanced by economic diversity instead of specialisation. 
Diversity advantages may be related to endogenous growth potentials but also to diversifying FDI and 
input-output relations, human capital externalities and knowledge spillovers (Dogaru et al., 2017; 
Caragliu and Nijkamp, 2016). In particular, Jane Jacobs (1969) initiated the idea that variety in regional 
industry or its technological base may positively affect economic growth. In empirical studies, the 
relation between agglomeration and growth is ambiguous and indecisive in regard to whether 
specialisation or diversity is contextually facilitated by (sheer) urbanisation (Melo et al., 2009). 
However, this dichotomy between specialisation and diversity ignores the synergies that are possible 
between particular economic activities, regardless of the existent specialisation degree. Medium-sized 
regions can combine economic cohesion with a high level of diversification by making skilful use of 
these synergies. These synergy effects are at the core of the smart specialisation conceptualisation and 
policy aims and they are rooted in the evolutionary economic concepts of related variety and relatedness 
(Van Oort and Lambooy, 2020).  

2.2  Related variety  

The key in ‘solving’ the specialisation-diversity controversy may be in what has recently been 
introduced as related variety (Frenken et al. 2007; Van Oort, 2013), since the largest opportunities for 
knowledge transfer exists between companies that belong not to the same but to related branches of 
industry. Much research underlines that knowledge and growth potentials are neither equally accessible 
nor equally relevant for economic actors. Among other forms of proximity (Boschma, 2005), scholars 
have focused on the importance of cognitive proximity, for the transmission of knowledge across an 
economy. In this sense, the more related the knowledge bases of different actors are, the easier it is for 
ideas, capabilities and knowledge to be profitably exchanged and applied. In contrast, when the 
cognitive distance is significant and actors do not “speak the same language”, knowledge spillovers are 
less likely to take place. Companies from related branches of industry have overlapping knowledge 
bases. This overlap facilitates intercompany communication. Shared knowledge, frames of reference 
and applied technology make it easier for them to understand one another. The fact that this overlap is 
only partial means that there is room for them to learn from one another. The presence of a high volume 
of related economic activities in a region thus potentially facilitates the generation of new combinations 
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of existing technologies. The diversity of activities spreads the risk, so that the region is not dependent 
on only a handful of branches of industry. In Frenken et al. (2007), related variety is measured by 
industry-classification membership, with more detailed industries being part of broader industries by 
administrative classification. Cortinovis and Van Oort (2015) apply this to European regions.  

Hence, according to the conceptualisation of related variety, regions benefit from an industrial structure 
consisting of a large number of different but related branches of industry. A study of long-term 
diversification in various regions of Sweden by Neffke and co-workers provided this hypothesis with 
empirical proof of this (Neffke et al., 2011). This study showed that it is easiest for regions to attract 
new branches of industry that are related to existing ones. Conversely, companies in certain branches 
of industry are more likely to leave a region if no related activity is present there. Thus, branches of 
industry related to those already present in the region fit the region's industrial profile better than those 
for which this is not the case. The identification of such branches of industry is thus vital for the potential 
economic policy of a region, as is the case in smart specialisation. Therefore, it is important to determine 
which branches of industry are related to which.   

2.3 Relatedness 

In recent research, relatedness is broader conceptualised than related variety originally was. The concept 
of relatedness still aims at capturing how knowledge, technologies and assets already present in a (local) 
economy influence the possibility of diversification over time (Hidalgo et al., 2007). In other words, 
the opportunities for an economy to diversify and operate in a new (for the region) sector depend on the 
industries already present in the economy. The more two sectors are cognitively related, the easier it is 
for firms to re-deploy their assets, acquire new capabilities, and move from one sector to the other 
(Hidalgo et al., 2007; Cortinovis et al., 2017). The concept of relatedness synthesizes the different 
dimensions in which two industries can be proximate, be it because of similar technologies, skills or 
production processes, input-output relations, or similar institutional arrangements. Empirical studies 
have confirmed the predominance of this process of related diversification for productivity and 
employment gains (Cortinovis et al., 2019) both at national and regional scale (Neffke et al., 2011). 
Unrelated diversification is rarer, yet has large growth and innovation potential in breakthrough 
technologies in regions (Castaldi et al., 2015).  

Over time, the measurement of relatedness between industries, technologies and regions has been more 
sophisticated than the original one of related variety. Studies on European regions have recently focused 
on trade vis-à-vis knowledge relations between European regions (Cortinovis and Van Oort, 2018), and 
their extrapolation to FDI investments and subsequent employment growth in receiving countries 
(Cortinovis et al., 2019). In these studies, co-location of industries was used for measuring relatedness. 
Other studies focus on labour mobility and its recombination capacities, or the absence of it and its lock-
in consequences, as has been studied in a proximity-approach in Csáfordi et al. (2018) and Eriksson 
(2011). Mewes (2019) focuses on the quality dimension of knowledge relation between regions in 
Europe. In principle, any regionalised and interregional set of network relations on a European scale is 
interesting for testing hypotheses on diversification and smart specialisation. 
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3. Mapping related variety and relatedness in Europe 
 
This section summarises a couple of previous studies where related variety (Cortinovis and Van Oort, 
2015) and relatedness (Cortinovis et al. 2017; Dogaru et al., 2018) were mapped in detail. We will 
particularly focus on the mapping of concepts, but will also discuss its main implications for regional 
policy.  

In calculating related and unrelated variety as introduced above, Cortinovis and Van Oort (2015, p.16-
7) apply the same approach as in Frenken et al. (2007). They use two entropy measures calculated on 
employment shares in 260 regions in Europe for 9 years in a panel setting (N=2,340). Detailed sectoral 
information on the regions is needed to calculate these measures (obtained and aggregated from the 
firm-level ORBIS database collected by Bureau Van Dijk). Using the progressive structure of the 
NACE classification of these employment data, from broader to finer groupings, we considered 
unrelated those sectors that belong to each of the 21 different sections of the classification (variation 
between sections). Simultaneously, detailed industries within each of these sections are considered 
related to one another, precisely because they belong to the same section (and presumably share 
consumer and producer markets and production technologies). The choice of using sections as cut-off 
for between and within level variation is made to capture the greatest possible amount of relatedness 
among sub-sectors. For instance, firms manufacturing textile products and those producing apparel 
belong to the same section (“C”) but to different NACE sub-sectors (divisions 13 and 14, respectively). 
An approach using divisions to compute related and unrelated variety would have considered these two 
sub-sectors to be unrelated, while they are actually rather similar.  

The method introduced by Frenken et al. (2007) accounts for the entropy in the distribution of 
employment shares within each level of the industrial classification. Unrelated variety (𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖) is 
therefore the measure of entropy among the 21 NACE sections and can be calculated as: 
 
 
 
where 𝑃𝑃𝑠𝑠 represents the share of employment in section 𝑆𝑆 over total employment in region 𝑖𝑖 at time 𝑡𝑡. 
In a similar fashion, related variety (𝑅𝑅𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖) is measured as the weighted sum of entropy within each 
of the 𝑆𝑆 sections in the classification. Specifically: 
 
 
with 
 
 
 
 
where 𝑝𝑝𝑑𝑑 represents the employment share of division 𝑑𝑑 over the total. Figure 1 depicts the spatial 
distribution of related and unrelated variety across the sample in 2004 used in Cortinovis and Van Oort 
(2015). As the maps clearly indicate, variety at high levels of aggregation exhibits no strong 
resemblance to variety at low levels, strongly suggesting that the choice of sector aggregation is not 
trivial. Related variety appears to be a somewhat more urban regional feature than unrelated variety 
(compare Frenken et al. 2007), with higher scores in Lombardy, Catalonia, Paris, Hamburg, Munich, 
and Eastern-European urban regions. Figure 2 maps unrelated variety, and we notice that this pattern is 
not the reciprocal of the pattern of related variety. Southern European regions generally score higher on 
the unrelated variety indicator. 
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Figure 1: Related variety in European NUTS-2 regions (2004) 
 

  
  

Source: Cortinovis and Van Oort (2015, p.17). 
 
 
Figure 2: Unrelated variety in European NUTS-2 regions (2004) 

 
Source: Cortinovis and Van Oort (2015, p.17). 
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Figure 3: Technological regimes in Europe 

  

Source: Cortinovis and Van Oort (2015, p.18). 

Cortinovis and Van Oort (2015) introduced technological regional regimes (see figure 3), which turned 
out to be extremely important for the interpretation of the modeling outcomes. European regions are 
ranked according to their capacities in terms of knowledge accessibility, knowledge absorption and 
knowledge diffusion. Building on this, we assign the regions in our sample into three technological 
regimes (“High technological regime”, “Medium technological regime” and “Low technological 
regime”). For regions in the top technological regime, higher related variety is associated with higher 
employment growth, lower unemployment growth and higher productivity growth. For these same 
regions, unrelated variety was also positively related to productivity growth. In the other two regimes, 
the results are less clear: low-tech regions only benefit from related variety in terms of productivity 
growth; conversely, for the medium-technology regime, we obtained generally insignificant results.   

We concluded in Cortinovis and Van Oort (2015, p.25-27) that diversity, and especially related variety, 
can have a positive effect on growth, but predominantly when the technological and knowledge 
endowment of the region is high. In other words, agglomeration economies have differential effects 
across regions in different regimes. The reason may be obvious: externalities associated with knowledge 
flows only “pay off” in economies that have a high stock of knowledge and technology. Prior research 
on the impact of related and unrelated variety was unable to longitudinally analyze this on a pan-
European scale. These results support the notion that, to be effective, policies must consider the context 
and the features, such as the knowledge and technological endowment, of any (targeted) region.  

The filtering role of absorptive capacity of regions and of regional (formal and informal) institutions 
was confirmed in later work on the role of relatedness in European regions (Cortinovis et al., 2017; 
Dogaru et al., 2018). Those papers argue that little attention has been given in the literature to the 
intermediate function of economic diversification processes regarding the impact of institutions on 
economic performance. Cortinovis et al. (2017) explore the interplay between sectoral proximity 
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(relatedness) and the quality of institutions to better understand their effects on diversification dynamics 
and their potential consequences for regional development. Following up on the challenge to distinguish 
formal from relatively under-investigated informal institutions, an econometric analysis is applied to a 
European regional setting. Given the significant differences across regions in formal and informal 
institutional arrangements, the regional dimension is considered particularly relevant for Europe: “The 
EU is a prime example of how an international territorial system emerges out of increasing economic 
integration among nation states with relatively similar levels of development but with different social, 
institutional, and technological features in regions” (Barca et al., 2012, p.143). Cortinovis et al. (2016) 
first investigate whether the hypothesis of sectoral relatedness / proximity driving diversification holds 
for EU regions. When this is confirmed, their analysis takes a closer look at the role of formal and 
informal institutions. They focus on both the direct effects of institutions over the acquisition of new 
industrial specialisations (“entrepreneurial discovery”) and on the interaction between regional 
institutional endowments and the levels of relatedness among different sectors in the economy. They 
find that formal institutions (quality of governance) are indirectly impacting on diversification by 
enlarging the density of related industries. In addition, informal institutions (e.g. membership and 
valuation of people of religious organisation, trade unions, voluntarily work and societal organisations) 
take over the role of formal institutions in the diversification process when formal institutions are 
actually less developed in Europe.  

Uniquely, in respect to informal institutions and social capital, Cortinovis et al. (2016) introduce the 
level of trust and involvement of people in associational life within EU regions using the European 
Values Study database. This dataset contains survey data on the social attitudes and values of people at 
the regional level. In Cortinovis et al. (2016), both formal institutions and informal institutions are found 
to be of quintessential in relation to the capacity of European regions to economically diversify over 
time and to the related growth and creation of new (innovative) market niches. Figure 4 shows the maps 
of formal institutions (formal regulation, quality of government), and patterns of indicators for informal 
institutions (trust, social capital). Consequently, we learn that Central and Eastern European regions 
score particularly low on many of the indicators regarding growth-enhancing institutions (e.g. “trust” 
and “bridging social capital”), which magnifies and causes the limited endogenous diversification and 
growth potentials of these regions (Dogaru et al., 2018).  

Dogaru et al. (2018, p.161-162) remark that institutional arrangements in knowledge creation and 
organisation influence the effectiveness of governance instruments applicable in European regions as 
well. If in the past governments supported a handful of strategic sectors and cities, modern times require 
identification of various groups of resources, provision of a knowledge framework and flexible 
innovative policies for long-term growth to create and develop competitive local businesses. The next 
section will focus on this regional complexity in more detail. 
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Figure 4:  European regional scores of indicators of institutional quality  
 

  
 
Regional patterns of quality of governance (EQ1), level of trust (TRUST), bonding social capital 
(BONDING) and bridging social capital (BRIDGING) as applied in Dogaru et al. (2017). 
 
 
4. Mapping skill relatedness in the Netherlands 

4.1 Skill-relatedness  

In a national-wide empirical study, Van Oort et al. (2015) considered relatedness in terms of employee 
skills - that is, in terms of the human capital deployed by companies. Human capital is by far the most 
important production factor in today's knowledge economy. Companies compete not only for customers 
but in particular for talent and skill-educated people. As a result, regions where people with the right 
skills and work experience are to be found are much sought after by the international business world. 
Branches of industry are said to be skill-related if they need employees with the same kind of skills. 
Skill-relatedness can be measured on the basis of work mobility between different branches of industry. 
People prefer to work in branches of industry that are skill-related to the one where they were employed 
previously. Employers prefer recruiting human capital (resources) from skill-related branches of 
industry since such employees only require low investment for further training and adapt to their new 
job faster than the ones from unrelated subsectors.  

Thus, the national Dutch study we introduce here as a mapping example, used labour flows between 
companies from different branches of industry as a measure of skill-relatedness. The presence of skill-
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related branches of industry in a region has three main advantages. Firstly, good embedding in the local 
labour market offers a branch of industry access to a labour force with the relevant skills. The fact that 
they share this labour force with other branches of industry yields scale benefits in the training of 
employees. Secondly, growth in skill-related branches of industry can compensate for economic 
downturn in a given branch of industry. The interchange ability of employees allows growing branches 
of industry to hire workers who were dismissed elsewhere, thus avoiding a major loss of human capital. 
Thirdly, there is wide scope for exchange of knowledge between related branches of industry. As a 
result, skill-related branches of industry often complement one another (crossover) in innovation 
processes. The face-to-face communication that is essential in innovative joint ventures is easier to 
coordinate at a local level than at a distance. Using labour market areas, within the Netherlands and 
potentially across the borders, cross-over potentials are determined for the strong regional clusters in 
the Netherlands. In line with the conceptual and measurement arguments introduced in this chapter, 
skill-relatedness of these strong and potentially promising sectors can then be considered as the regional 
DNA that may foster and embed future new specialisations (smart diversification/specialisation)  

In this section, we present a novel method of mapping skill-relatedness on the local level in the 
Netherlands. We first explain how skill-relatedness is defined in the case study of the Netherlands, and 
why it is indicative for economic renewal and innovation in regions. For broad sectors assigned as most 
important clusters by the Dutch government (so-called “top sectors”), specialisation patterns are then 
drawn on the map. The focus lies within the top sectors and their skill-relatedness with any other 
industry – meaning industries where employees change jobs to stemming from or going to the key-
industries of the top sectors1. Since this mapping exercise is highly helpful to local policy makers, the 
policy implications of this procedure will be discussed as well.   
 

4.2 Mapping skill-relatedness 

In this section, we present patterns of skill-related economic activities plotted on detailed maps of the 
Netherlands. Skill-relatedness is a measure for innovation potential (Neffke et al, 2011) since economic 
renewal and innovation are not implicit. Often, existing knowledge in firms is combined with new 
knowledge, leading to crossovers that eventually can lead to economic growth. One of the most 
important ingredients for regional anchoring of such growth trajectories concerns skills of employees 
that are present in cities and regions. This determines what a local population can produce, which 
occupations the population has, and to which industries this contributes. Since the conceptualization of 
related variety and its implication for renewal, regions have to find a balance between specializations 
and variety. Thus, regional strategies revolve around diversification. In this human capital view of 
economic renewal, regions are central as skills of people are bounded by labour market regions where 
people live and work to a large extent (Diodato and Weterings, 2015; Glaeser et al., 2014). Not all skills 
are equally important for innovation and renewal. High-skilled occupations and industries are more 
important than low-skilled ones (Burger et al., 2018). Skills are not equal to educational level – high 
skilled employees can also learn on the job or develop through creativity.      

Empirically, it is almost impossible to determine exactly which knowledge and skills are needed for 
regional economic growth trajectories. Following Neffke and Henning (2013), the study of Van Oort et 
al. (2015) looked at labour mobility (job switches) and not the skills of employees directly. Most 
productive labour mobility will take place between jobs of similar or related skill levels, where 
employers demand the same kind of skills for vacancies. Industries are labelled skill-related when 
relatively many employees change jobs between these industries. For instance, a chemical engineer 

                                                           
1 See Appendix A for the definition of these key-industries of top sectors. 
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starts working in a biotechnology firm or a biochemistry expert starts working in life science and health 
sectors. It is those forms of skill-relatedness that are particularly interesting for the search of crossover 
and growth opportunities. This analysis used statistical micro data between 2009 and 2011 (the Social 
Statistical database (SSB) at Statistics Netherlands) to measure labour mobility between industries, 
using 277 detailed industries (3 to 4 digit level) that encompass the whole national economy. In Van 
Oort et al. (2015), more than expected labour flows were determined on the basis of expected mobility 
patterns and their comparison to the actual ones. Employees with more generic skills (e.g. secretarial), 
can be expected to switch jobs across many industries. In the case of people with specific skills, some 
job switches will occur more often than others. This way, chance or random movements can be ruled 
out. When mobility is larger than expected, it is concluded that industries are skill-related. Skill-related 
industries can be visualised in so-called industry spaces – diagrams with plotted industries where skill-
related ones are plotted closer to each other than skill-unrelated ones (Figure 5). The density of this 
network and the position of industries in it partly describe the potential of economic renewal. If we 
know that five industries are characterised by skill-relatedness on a national scale, and at least four of 
them are present (specialised) in a certain region, then the fifth can be expected to enter the regional 
economy (“opportunity”). Likewise, when the industries in a region are not skill-related at all, these 
may be at risk of disappearing (“threat”).  

Figure 5: A network representation of relatedness based on co-occurrence (industry space for Europe) 

 

Source: Cortinovis et al. (2019), p.15. 
 
It is important to keep in mind that skill-related industries may lead to growth only on certain conditions 
because, as Michael Porter (2000, p.88) stated already“[…] the mere co-location of companies, 
suppliers, and institutions creates the potential for economic value; it does not necessarily ensure its 
realization”. Outside industrial organisation, location factors such as accessibility, entrepreneurship, 
and high educated labour are important for the realisation of potentials. These can be argued to be 



12 
 

correlated to the embedding conceptualisation of relatedness (Neffke et al, 2011), although this is not 
always to be taken for granted.   

The industry-space visualisation of Figure 5 is something different than a geographical mapping of 
opportunities and threats. For five top-sectors in the Netherlands, this translation into geographical 
space (mapping) is presented in Figures 6-10. Every symbol on the map represents a geo-coded, 
individual firm establishment (for overview, only firms with more than 10 employees are visualised). 
We used the LISA database for this micro data mapping, having all individual establishments with paid 
work (including micro-firms although not visualised) incorporated in the Netherlands (see Van Haaren 
et al., 2020). The iconic symbols represent individual firms in a certain top sector; respectively 
horticulture in Figure 6, business services in Figure 7, water construction and management firms in 
Figure 8, high tech systems and materials firms in Figure 9, and chemical production firms in Figure 
10 (see Appendix A for definitions). Skill-related industries, determined as explained above, are then 
visualised on the maps when being larger than 10 employees, and grouped into shaded symbols 
according to broad sectors (black circles for manufacturing firms, grey triangles for distribution firms, 
etc.). All symbols of firms are scaled with their employment size in 2015.  

Figure 6 presents all firm-establishments in horticulture - production of vegetables, flowers and green 
genetics (see Appendix A) – as indicated by the icons. The horticulture cluster in the Netherlands is 
strongly concentrated in the Westland region (the greenhouse area near Delft), the flower area of 
Bollenstreek near Leiden, and the north of Limburg and Brabant. Around the Westland region, but also 
in the north of Limburg, skill-related establishments are in the direct vicinity of the concentrations of 
top-sector firms. Crossovers with university research (Leiden, Wageningen, Utrecht), specialised 
services in Amsterdam, and manufacturing firms in Rotterdam come to the fore in Figure 6. Not all 
skill-related firms are located in close proximity of the top sector firms, leaving room for network 
organisations of learning and cooperation. Figure 7 maps the business service establishments targeted 
in the top sector policy of the national government in a similar fashion. Part of this sector is accountancy 
and management consulting (Appendix A). Large concentrations are visible in the wider urban 
agglomerations of Amsterdam, Rotterdam and Utrecht. Skill-related industries are in research and 
development, market research, ICT activities and financial services – all of which concentrate in the 
same urban environments. Although many manufacturing firms have input-output relations with 
business service firms, there is hardly any skill relatedness between manufacturing and servicing firms. 
Accessibility and quality of life are important location factor for business firms. The top-sector of water 
construction and management focuses on delta-technology (protection), ship building, and water 
sporting equipment – all uniquely Dutch economic specialisations (Figure 8). It is especially 
concentrated in Rotterdam and around Dordrecht in the province of Zuid-Holland. Skill-related 
industries are machinery, construction, transport and rental activities. There are almost no higher 
education facilities on water construction and management in the cluster region, which may be a threat 
in the long run. The top sector of high-tech systems and materials (HTSM) concentrates on high-tech 
industries, such as optical and medical instruments, and fibre production (Figure 9). This is the largest 
top sector of the Netherlands in terms of added value, employment and international competitiveness. 
There are skill-relations especially in the areas of machinery, electro technical engineering, airspace 
and automotive industries, and research and development in public and private institutes. The regions 
of Brainport Eindhoven in Noord-Brabant and Zuid-Holland show the largest concentration of HTSM 
firms, and also in skill-related firms. Finally, the chemical industry top sector (figure 10) concentrates 
in the Rotterdam port area and in Zuid-Limburg, with large skill-related concentrations of firms in the 
various industries’ surroundings.  
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Figure 6:  Spatial distribution of horticulture firms and skill-related firms (Central-Netherlands, skill-related firms > 10 employees). Adapted from Van Oort 
et al. (2015), figure 2.21b (p.117). 
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Figure 7:  Spatial distribution of business service firms and skill-related firms (Central-Netherlands, skill-related firms > 10 employees). Adapted from Van 
Oort et al. (2015), figure 2.25b (p.125).
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Figure 8:  Spatial distribution of water construction and management firms and skill-related firms (Central-Netherlands, skill-related firms > 10 employees). 
Adapted from Van Oort et al. (2015), figure 2.23b (p.121).
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 Figure 9:  Spatial distribution of high-tech systems and materials firms and skill-related firms (South-Netherlands, skill-related firms > 10 employees). 
Adapted from Van Oort et al. (2015), figure 2.13c (p.102).
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 Figure 10:  Spatial distribution of chemical production firms and skill-related firms (South-Netherlands, skill-related firms > 10 employees). Adapted from 
Van Oort et al. (2015), figure 2.5c (p.86).
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4.3  Policy instruments for (skill-) relatedness 

In focus group sessions in all regions assigned by national policy (Randstad, Groningen, Twente, 
Arnhem-Nijmegen, Brainport Eindhoven, Limburg, and South-West Brabant, some of these are visible 
in red contours in figures 6-0), regional stakeholders were confronted with the research outcomes on 
skill-relatedness as presented above. Following up on research questions that are important for smart 
specialisation (McCann et al., 2017), multi-level governance, regional innovation systems, crossovers 
and diversification opportunities, interregional connectedness and regional development strategies were 
discussed extensively. In all sessions, there was large commitment to the presented analyses. The 
specializations as well as and some of the crossovers were identified while many potential 
diversification opportunities were regarded as new, and the method of skill-relatedness in itself as 
innovative. The important issue for most local policymakers was the bridge from the mapped skill-
relatedness and smart diversification (new specializations) to policy instruments. In this view, 
“economic” policy instruments were envisioned as potentially more important than “spatial” ones. In 
forward, we will discuss this briefly. 

In regional innovation system literature there is a general belief in (market) system functioning and 
system regulation. This can be under pressure when there is either market failure (there are external 
effects, or growth opportunities are missed), system failure (there is insufficient cooperation and 
interaction between market parties, government, knowledge institutions and society), or government 
failure (larger societal goals are not reached). Governments can, in this vision, act themselves as 
“brokers” in the regional economy. A precondition for this is that the local DNA or entrepreneurial 
ecosystem should be known (Stam, 2015). Our empirical research on the mapping of skill-relatedness 
contributes to this understanding. But while knowing (more) about this DNA and entrepreneurial search 
system, there seems to be a lack of such insight on many levels of governance. Despite this lack of 
information, policymakers have pronounced opinions and thoughts about what should be done to help 
innovation and regional development prosper.  

In line with conceptualization of relatedness, the empirical analyses suggest that economic renewal and 
growth on the short and medium-long term in the cities and regions of the Netherlands will not be 
completely unrelated to present specialisations – a strategy must use the strengths of the region. Clusters 
should be envisioned to grow in close connection to common labour market opportunities since these 
are the most fruitful human capital conditions for crossovers. Aiming at clusters and themes that do not 
align with any of the regional skill strengths or opportunities may render to be useless. It was also 
remarked that cluster conditions may be bettered for embedding industries that currently are not 
interwoven in the region’s production structure. This will be considerably more expensive to realize 
than branching the economy in line with plausible diversification paths (Neffke et al., 2011).  

The analyses in van Oort et al. (2015) also suggest to pay attention to declining clusters. The education 
of workers should be geared towards employment elsewhere in the region as this will foster resilience. 
When taking skill-relatedness serious, either as source for crossovers and innovation or as portfolio 
concept in resilient economies, there should be a good matching of skills, labour demand and supply 
and education. Local and regional labour market policies are important, but they are heavily determined 
by national institutional settings (e.g. minimum wages, collective wage agreements in sectors and 
industries, technological innovation subsidies on R&D-employment, etc.). Regional human capital 
agendas may be a step forward to tailored policies, although there is a long way to go for such a 
government role. It concerns educational matching in line with the region’s skill opportunities, 
valorization and cooperation between firms and knowledge institutes, life-long learning opportunities, 
and high-skilled labour market matching. The government could have a stronger coordinating role. If 
governments are to have brokerage roles in the regional innovation and economic performance arena, 



20 
 

then they should then also have more knowledge of the processes at hand. At the same time, 
governments cannot explicitly impose on firm or university behaviors. A true case of multilevel 
governance is seen by all participants in the workshops and this reveals more challenging than the initial 
suggestions in policy documents. It starts with knowledge on the region’s entrepreneurial and skills 
DNA, and then builds on best-practices for governance implementation. Custom fit and niche market 
development aiming at innovative knowledge and closing in on local cluster expertise backed up by 
regional education and policy initiatives is required from governments. Policy makers participating in 
the regional workshops agreed that for the short term this is impossible to establish although working 
towards such a larger coordinating role is to be achieved.  

The coordination role of governments is emphasized in both literature and practice. Economic policy 
aiming at labour market matching, valorization and education is at the heart of these processes. 
Spatially, this can be accompanied by hot spots policies either in engineering (private-led), science 
(public-led) or urban (creativity-led) campuses and clusters (Van Haaren et al., 2020). Despite the fact 
that spatial conditions are then essential and necessary, it is only in combination with the economic 
terms that these may be sufficient to fostering crossovers, diversification and renewal.  

 
5. Conclusions and reflection  

This chapter mapped related variety and relatedness at the European regional level and skill-related at 
Dutch local level. Although related variety and skill-relatedness are rather new concepts and methods 
in identifying crossovers in regional economic development, they have not been intensively and 
empirically researched in a quantitative manner. We show that economic relatedness can be applied to 
analyses that inform place-based and network-based approaches of policy. In addition, our analyses also 
show complementary needs for policies. Skill measurement and skill-matching are top priorities on 
national and regional policy scales. 

Regardless of how firms will find their labour matching needs, higher structural issues at regional level 
need to be addressed. In this respect, the region of Dordrecht excels in water construction and 
management firms in its top sector cluster, yet fails to have local knowledge institutions and education 
related to this important concentration in the Netherlands. Therefore, skill-relatedness as a standard for 
renewal and innovation in European regions needs to be complemented by other factors and networks. 
Mapping relatedness in Europe and skill-relatedness in the Netherlands shows considerable 
interregional relations and structures than often suggested (larger than cities or even labour market 
regions). While interregional competition is more often the common ground (McCann et al., 2017) 
interregional coordination surfaces as another basic ingredient.  

Depending on the position of industries and products in their stage of the life cycle (more mature 
industries have a higher urge for adaptation, renewal and transition), strong clusters are exposed to 
diversification opportunities as well. Policy can actively focus on such diversification (“smart 
specialization”) processes. Unrelated diversification is another option since it may be necessary for 
future development into transitions. Yet, transitions are usually not met with evolutionary 
diversification approaches alone. Mapping related variety and relatedness potentially fuels many 
multilevel policy discussions and evaluations. Links between relatedness and regional resilience remain 
important research avenues. They concern network governance and place-based strategies, alongside 
firm-level impacts of relatedness, particularly their survival, growth and innovative performance. At 
European scale, related diversification is at the core of the development of the regional smart 
specialization paradigm. Despite burgeoning evidence on governance efforts and best practices in 
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policy initiatives, ex-post and ex-ante quantitative evaluations are scarce. This chapter shows that given 
the emergence of micro data and mapping techniques, there are more possibilities in this respect.   

The institutional embedding of smart specialisation strategies poses challenges on our analysing 
framework. The European Union distinguishes itself from other global economic structures as a 
compilation of member states with a single market and free movement of goods, services and people. 
Twenty-eight nations share a dynamic geo-cultural and socio-economic space defined by intertwined 
historical roots and evolutionary development paths, multilayered societal structures and trade relations. 
This institutional proximity fosters the European translation of United Nations’ values: prosperity, 
peace and partnership. Territorial histories of most member states position the region as a central unit 
in national geo-historical structures. Besides national identities, regional cultural backgrounds become 
relevant in looking at institutional frameworks as part of regional profiles.  

Zooming in on European growth resources and beyond national frameworks, the region is a symbiosis 
of cultural heritage, community and lifestyle as a basis for the development of economic systems. 
Moreover, regional synergy within and beyond their correspondent nations becomes part of the core 
values of sustainable development and long-term European growth. This argument reveals itself in the 
light of regional inequalities, a European heterogeneous pool of competitive advantages, uneven 
technological development paths and capitalisation capacities upon knowledge spillovers, trade 
networks and privileged positions in global value chains. Our mapping exercise shows that such 
challenges are complex and often path-dependent (evolutionary) in nature. Local and regional 
specificities combined with interactions brought by trade lead to the formation of regional and national 
identities which merged into one European culture and similar lifestyles. High skilled human capital, 
brain drain and increased levels of innovation are expected to turn the table on former regional 
monopolies and mass production, by creating new scale and scope economies and agglomeration 
economies.  

The mapping exercise also reveals that some regions structurally lag behind in recombination, crossover 
and prosperity prospects. In the context of globalisation, institutional proximity and knowledge 
spillovers, Europe developed growth patterns of regional profiles. Some groups of regions (mostly in 
Western countries) have sustained long-term growth through increased levels of employment pillared 
by diversified economies in tertiary sectors. In opposition, Central Eastern European (CEE) regions 
reflect increased productivity levels by being highly specialised in medium-low industries (Dogaru et 
al., 2017). As an extrapolated result, their convergence rate towards other regional economies based on 
knowledge intensive business sectors is reduced. In order to remap the future of European regions, 
constant attention to the structuring effects of specialisation, diversification and forms of relatedness is 
needed. 
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Appendix A: the definition of clusters and auxiliary core industries in Van Oort et al. (2015) 

Cluster: Core-industries: 

  SBI08 Description 

1a Agro-food production 103 Production of vegetables and fruit 
105 Dairy production 
106 Production of wheat 
1081 Production of sugar 

1b Agro-food services 0161 Business services for horticulture and 
agriculture 

2 Chemicals 192 Oil refinery and applications 
201 Production of chemical products 

3 Creative industry and services 631 Websites 
582 Software publishing 
591 Film and TV 

4 Energy 062 Natural gas extraction 
352 Production of gas 
091 Services for oil and gas extraction  
3511 Electricity production  

5 High-tech systems and materials 
(HTSM) 

265 Production of measurement 
equipment 

267 Production of optical instruments 
2731 Production of (optical) fibres 
325 Production of medical instruments 

6 Life-science & health   
 

212 Pharmaceutical industry 
72112 R&D biotechnology 
72193 R&D health 
266 Radiation equipment 

7 Logistics 5221 Land transport services 
494 Land transport 
5222 Water transport services 
5223 Air transport services 

8 Horticulture 0113 Vegetable production 
0119 Young crops production 
013 Flowers and plants 
0164 Green genetics 

9 Water 4291 Deltatechnology: waterway 
construction 

3011 Shipbuilding 
3012 Sport & recreation ships  

10 Information- and communication 
technology (ICT) 

6201 Software/programming 
6202 ICT consultancy 
6209 IT-advice 

11 Financial services 641 Banks 
643 Stock experts 
649 Financial intermediates 
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651 Insurances 
12 Business services 7022 Management consultancy 

692 Accountancy 

 

 


