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European Cluster Observatory in Brief 

The European Cluster Observatory is a single access point for statistical information, analysis and 
mapping of clusters and cluster policy in Europe that is mainly aimed at European, national, regional 
and local policy-makers as well as cluster managers and representatives of SME intermediaries. It is 
an initiative of the Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs (DG 
GROW) of the European Commission that aims at promoting the development of more world-class 
clusters in Europe, notably with a view to fostering competitiveness and entrepreneurship in emerging 
industries and facilitating SMEs’ access to clusters and internationalisation activities through clusters. 

The ultimate objective is to help Member States and regions in designing smart specialisation and 
cluster strategies to assist companies in developing new, globally competitive advantages in emerging 
industries through clusters, and in this way strengthen the role of cluster policies for the rejuvenation of 
Europe’s industry as part of the Europe 2020 Strategy.  

To support evidence-based policy-making and partnering, the European Cluster Observatory provides 
an EU-wide comparative cluster mapping with sectoral and cross-sectoral statistical analysis of the 
geographical concentration of economic activities and performance. The European Cluster Observato-
ry provides the following services: 

■ a bi-annual “European Cluster Panorama”(cluster mapping) providing an update and en-
richment of the statistical mapping of clusters in Europe, including for ten related sectors (i.e. 
cross-sectoral) and a correlation analysis with key competitiveness indicators; 

■ a “European Cluster Trends” report analysing cross-sectoral clustering trends, cluster  
internationalisation and global mega trends of industrial transformations; identifying common 
interaction spaces; and providing a foresight analysis of industrial and cluster opportunities; 

■ a “Regional Eco-system Scoreboard” setting out strengths and weaknesses of regional and 
national eco-systems for clusters, and identifying cluster-specific framework conditions for 
three cross-sectoral collaboration areas; 

■ a “European Stress Test for Cluster Policy”, including a self-assessment tool accompanied 
by policy guidance for developing cluster policies in support of emerging industries; 

■ showcase modern cluster policy practice through advisory support services to six se-
lected model demonstrator regions, including expert analysis, regional survey & bench-
marking report, peer-review meeting, and policy briefings in support of emerging industries. 
The policy advice builds also upon the policy lessons from related initiatives in the area of 
emerging industries; 

■ bring together Europe’s cluster policy-makers and stakeholders at the European Cluster 
Conferences 2014 and 2016 for a high-level cluster policy dialogue and policy learning, and 
facilitate exchange of information through these webpages, newsletters, videos, etc. 

More information about the European Cluster Observatory is available at the EU Cluster Portal at: 
http://ec.europa.eu/growth/smes/cluster/observatory/index_en.htm.  
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Introduction 
This paper presents a conceptual framework and methodologies to be applied in the identification of 
trends in cluster dynamics and, in particular, in internationalisation, cross-sectoral linkages and cluster 
foresight. This work has been conducted within the framework of the European Cluster Observatory, 
which is an initiative of the European Commission’s Directorate General for Enterprise and Industry. 

The objective of the study is to “identify and analyse trends where and how clusters of related indus-
tries are transforming themselves and where new specialisation patterns give rise to the renewal or 
the development of emerging industries.” This research aims to support policy-makers, cluster practi-
tioners and companies in their attempts to identify transformation trends at an early stage and to facili-
tate additional policy efforts in respect of promoting such transformations. Its results can contribute to 
improving the implementation of regional smart specialisation strategies and can help European re-
gions to identify potential areas for collaboration, where industrial trends cut across not only sectors 
but also geographical borders. 

The key research questions for this study are as follows: 

■ What are the global mega trends in industrial transformations? What are the opportunities 
for cluster organisations and SMEs to collaborate globally and which are the areas, markets 
and suitable strategic partners in third countries that have the largest potential to foster SME 
internationalisation? 

■ What are the cross-sectoral dynamics of industrial transformations that can lead to the 
development of emerging industries and new patterns of geographical clustering? What are 
the key driving factors or barriers behind such industrial transformations?  

■ How will the industrial transformation trends that have been identified across industries and 
across nations affect future industrial structures and the development of emerging in-
dustries up to the year 2020? What are the policy implications of these trends?  

The analysis focuses on the European Union Member States. However, it also takes account of global 
trends in terms of industrial dynamics, cross-sectoral trends and cluster development. 

The report builds upon the work conducted in the first 2006-2008 phase and second 2009-2011 phase 
of the European Cluster Observatory1 and also within the extension period of the European Cluster 
Observatory2 during 2011-2013.  

  

                                                        

1 http://www.clusterobservatory.eu/index.html 
2 http://www.emergingindustries.eu/ 
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Glossary of Concepts  
 

Concept Definition 

Business model 
innovation 

“The essence of a business model is in defining the manner by which the enterprise 
delivers value to customers, entices customers to pay for value, and converts those 
payments to profit.” (Teece, 2010). Business model innovation means the introduction 
of novelties into the business model. 

Clusters Clusters are “geographic concentrations of interconnected companies, specialised 
suppliers, service providers, firms in related industries, and associated institutions ... in 
particular fields that compete but also cooperate.” (Porter, 1998) 

Cluster internation-
alisation 

Cluster internationalisation aims to promote international cluster cooperation by intensi-
fying cluster and business network collaboration across borders and sectoral bounda-
ries, within and beyond Europe.  

Cluster organisa-
tions 

"Cluster initiatives are increasingly managed by specialised institutions, known as clus-
ter organisations, which take various forms, ranging from non-profit associations, 
through public agencies to companies." (EC, 2008)  

Cluster policy “Cluster policy can be understood as a wider set of specific government policy interven-
tions aiming at strengthening existing clusters or facilitating the emergence of new 
ones.” (EC, 2008) 

Cluster initiative "Cluster initiative: an organised effort to increase the growth and competitiveness of a 
cluster within a region, involving cluster firms, government and/or the research commu-
nity". (Sölvell et al, 2003) 

Co-patenting Co-patenting occurs in the case of patents with co-inventors. If two or more inventors 
are registered on the patent document, the patent is classified as a co-patent. 

Complex adaptive 
systems 

Complex adaptive systems are characterised by complex behaviours that often emerge 
as a result of nonlinear, spatio-temporal interactions amongst a large number of com-
ponent systems at different levels of organisation. Complexity results from the inter-
relationship, inter-action and inter-connectivity of elements within a system and be-
tween a system and its environment. 

Cross-sectoral link-
ages 

Cross-sectoral linkages are understood as being those where two parties involved in 
the interaction belong to different industrial sectors. 

Drivers Drivers are factors that bring about change within clusters, as well as amongst clusters 
and in the relationship between clusters and their environment. For example, they can 
be singular incidents or trends. They often concern underlying mechanisms that influ-
ence the key variables. 

Emerging industries Emerging industries are seen as “the establishment of an entirely new industrial value 
chain, or the radical reconfiguration of an existing one, driven by a disruptive idea (or 
convergence of ideas), leading to turning these ideas/opportunities into new prod-
ucts/services with higher added value.” (EFCEI, 2013) 

Foresight analysis Foresight can be understood as a systematic and participatory process of intelligence 
gathering and vision building, which is aimed at present day decision-making and the 
mobilisation of joint action. A major difference compared to forecasting is the work on 
alternative futures rather than a direct, often linear extrapolation of the past. 

Horizon scanning Horizon scanning is part of the foresight methodology and aims to identify weak and 
diffuse signals, validate them and use them as an input for trend and scenario building. 
The general approach is to analyse vast numbers of sources and to identify emerging 
developments through the convergence of thematic and structural dynamics. 
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Concept Definition 

Industry “Group of productive organisations that produce or supply goods, services, or sources 
of income. Industry classification or industry taxonomy organises companies into indus-
trial groupings based on similar production processes, similar products, or similar be-
haviour in financial markets.” (Concise Encyclopaedia, Merriam Webster) 

Industrial transfor-
mation 

Industrial transformations are the result of the constant dynamics in the structure of 
industries both through endogenous developments and entrepreneurship and as re-
sponses to the external environment. 

Joint ventures “A joint venture is an organisational unit created and controlled by two or more parent 
companies through a business agreement in which the parties agree to develop, for a 
finite time, a new entity and new assets.” (Hagedoorn, 2003) 

Key enabling tech-
nologies 

“Key enabling technologies are defined as knowledge intensive and associated with 
high R&D intensity, rapid innovation cycles, high capital expenditure and highly skilled 
employment. They enable process, goods and service innovation throughout the econ-
omy and are of systemic relevance.”  (EC, 2012) 

Mergers and acqui-
sitions 

In corporate terms, Mergers and Acquisitions (M&As) refer to the consolidation of com-
panies. A merger is a combination of two companies to form a new company, while an 
acquisition is the purchase of one company by another in which no new company is 
formed. 

Scenario Scenario is a description of a possible event or a series of events in the future with 
relevance to the question under investigation. The description can refer to a state of 
affairs, actions or a development. Scenario analysis should enable users to gain a bet-
ter understanding of driving forces and the ways in which they may interact and thus, to 
be able to make better-informed choices in the present and to apprehend and compre-
hend future developments as they unfold. 

Sector An industrial sector is defined as a “group of companies that operate in the same seg-
ment of the economy or share a similar business type”. (The Industry Handbook; 
www.investopedia.com) 

Service innovation “Service innovation comprises new or significantly improved service concepts and offer-
ings as such, irrespective of whether they are introduced by service companies or 
manufacturing companies, as well as innovation in the service process, service infra-
structure, customer processing, business models, commercialisation (sales, marketing, 
delivery), service productivity and hybrid forms of innovation serving several user 
groups in different ways simultaneously.” (EC, 2012) 

Strategic alliances An international strategic alliance is an "agreement between two or more firms from 
different countries to cooperate in any value-chain activity from R&D to sales." (Cullen, 
1999) 

Trends Trends describe a major development, which can be empirically observed in the past or 
present, and alternatively they can describe a future development that can be anticipat-
ed.  

Value chain “An industrial value chain is a series of business activities that create value for the cus-
tomers. The value chain is defined as the linked set of value-creating activities all the 
way from basic raw materials for component suppliers through the ultimate end-use 
product delivered into the final customers’ hands.” (Shank, 1989) 

Wild cards Wild cards or ‘game changers’ are possible singular, sudden events that are not antici-
pated by the majority of observers and experts, which alter the direction of a develop-
ment in a very significant way.  
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1. Understanding the Phenomenon: How are Clusters as 
Groups of Related Industries Transforming Themselves? 

This first chapter reviews and defines the key concepts behind the analysis of industrial transfor-
mations and the role that cross-sectoral linkages and geography play in these trends. 

1.1 Industrial Transformations  

A healthy economy is not one in equilibrium but one that is repeatedly being disrupted, as Schumpeter 
argued in 1934. Industrial transformations are the result of constant dynamics in the structure of indus-
tries that occur both through endogenous developments and entrepreneurship and as a response to 
the external environment. These trends are driven by numerous factors.  

Current difficulties such as increased global competition, weaknesses in industrial structures amplified 
by the financial and economic crisis and access to raw materials present challenges but also obscure 
the possibilities for organising business processes in different ways. The rise and fall in consumer 
demand and the demographic trends also affect the behaviour of businesses and their ability to rec-
ognise potential opportunities. The research and innovation landscape is becoming more and more 
international and the industrial value chains are becoming increasingly global and these factors also 
stimulate the development of new business models. Firms are increasingly being forced to focus on 
their unique selling propositions, to design integrated services and to build them into their products 
and thus, to follow a more user-driven development approach.  

Innovations, in general, involve technologies such as computing, biotechnology, genomics, nanotech-
nology, new materials and fuel cells, and these innovations are reshaping old industries and creating 
new ones. Both the new technological opportunities and the new services around them such as cloud 
computing, big data, data value chain developments, robotics, 3-D printing and design are areas that 
are waiting to fully unleash their transformative powers. The increasing demand for eco-innovative 
solutions, the need for resource efficiency and the introduction of stricter environmental regulations are 
pushing industries towards more sustainable production processes. All these trends prompt the re-
newal of existing, or the development of new emerging industries in several fields and this is already 
happening in information-communications, the environmental industries and life sciences-related are-
as.  

Emerging industries are seen as “the establishment of an entirely new industrial value chain, or the 
radical reconfiguration of an existing one, driven by a disruptive idea (or convergence of ideas), lead-
ing to turning these ideas/opportunities into new products/services with higher added value” - (EFCEI, 
2013). Nevertheless, emerging industries are often grown on existing industries and can be “both new-
ly formed or re-formed industries that have been created by technological innovations, shifts in relative 
cost relationships, emergence of new consumer needs, or other economic and sociological changes 
that elevate a new product of service to the level of a potentially viable business opportunity” - (Por-
ter,1980).  

“Industrial transformations often start in specific technological or other business niches with a core, 
pioneering and entrepreneurial group of firms that react or rather pro-act to the ever changing chal-
lenges and drive a new pattern of activities” - (Malerba, 2006). They are also the result of the relent-
less dynamics in industries where the industrial actors are constantly searching for new combinations 
and new configurations of user-producer relationships. As a result, a new or renewed cluster of indus-
tries can emerge that acquires unique capabilities and, in the end, a regional competitive advantage. 
However, transformations are not always radical and often happen through small, incremental steps.  
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“Developing a new industry patterns requires changes in the way how businesses interact with each 
other and with their wider business environments” - (Hausmann, 2013). Hence, industrial transfor-
mations can best be understood by adapting a systemic view. There are no emerging industries that 
are designed or built from scratch. These industries appear to evolve through accumulating internal 
capabilities, using foreign resources, involving various actors and adapting to the external environ-
ment. Whether or not a new industry emerges depends on several factors such as the socio-technical 
landscape, the wider business framework conditions, the regulatory environment and the ability to 
acquire a critical mass. “The evolution of industries is based on full paradigm shifts and changes in 
dominant designs, which transform the rule of the game for the whole set of industrial actors” - (Geels, 
2004). Figure 1 depicts this process and shows that a dominant industrial configuration is affected 
both by emerging business niches and by changes in the general socio-technical landscape. 

 

Figure 1: Adopting a systematic thinking about industrial transformations 
Source: Adapted based on Geels, 2004 

It is often argued that a transition starts when:  

■ A prevailing socio-technical regime begins to display significant problems; or 

■ A key innovation occurs that will become a dominant design; or  

■ The early adoption of the transition technology takes place.  

The end of a transition occurs when the new socio-technical regime reaches the point where ‘social 
embedding’ of the nascent technology takes hold. Many emerging industries are changing slowly and 
their transformation goes unnoticed until the point when certain factors enable a break-through and 
produce a more radical reconstruction of the cluster. For instance, the scientific basis of the photovol-
taic industry was established as long ago as 1839 through the discoveries of Becquerel. However, the 
first actual devices or items of equipment were only produced in the 1940s and, in addition, it is only 
relatively recently that it has been possible to speak about the emergence of a new industry.  

  

Socio%technical,landscape,,

Dominant,industrial,configura6on,,
within,the,actual,socio%technical,regime,

Emerging,industrial,niches,,

!
!

New! New!

New!



European Cluster Trends – Methodological Report 2014 

 

9 

1.2 The Role of Cross-sectoral Linkages in Industrial Transfor-
mations 

Innovations are often nurtured in a seed bed comprising novel combinations of ideas, technologies, 
assets and supply chains that often connect businesses and industries, which had not previously es-
tablished any links. As Marshall noted in 1920, inventions and improvements in machinery and in the 
general organisation of the business rely on the combinations of ideas - “if one man starts a new idea, 
it is taken up by others and combined with suggestions of their own and thus it becomes the source of 
further new ideas”. The novel combination of ideas does not only occur within one industrial sector, as 
it can also spread across a number of sectors. 

The innovation literature suggests that both intended and unintended spill-overs across sectors play 
an important role in fostering industrial dynamics (see e.g. Schumpeter 1934; Audretsch et al., 1996). 
Such knowledge spill-overs can happen unintentionally through the proximity of industries and the 
mobility of personnel or can happen purposefully through collaborative projects, alliances or the 
search for complementary knowledge.  

There are numerous examples of such crossovers. For instance, sensor technologies that have been 
developed in the area of game consoles can now be used in those robotics or biotechnological innova-
tions that have been enabled by developments in ICT and have created new fields such as e-health or 
bioinformatics. The European Commission places an emphasis on fostering cross-cutting themes and 
has identified six areas that will be specifically targeted in the future, namely: advanced manufactur-
ing; key enabling technologies; clean vehicles and transport; bio-based products; construction and raw 
materials; and smart grids.  

Such cross-sectoral spill-overs are depicted in Figure 2. A distinction can be made between converg-
ing technologies that follow a similar path and create new integrated products or services and industri-
al transformations where a new technology converts a traditional industry and creates another devel-
opmental area. 

 

Figure 2: Examples of technological convergence and cross-sectoral spill-overs 
Source: Adapted following Karvonen and Kassi, 2010 
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Cross-sectoral linkages are often influenced by service innovations that can disrupt traditional chan-
nels to market and transform existing industries. The transformative power of service innovation is 
understood as the process when services disrupt business processes and models in order “to en-
hance significantly customer experience in a way which impacts upon the value chain as a whole. In 
this way, service innovation is shaping emerging sectors, industries and markets and contributes to 
structural change and industrial modernisation” - (EC, 2012). 

“Eco-innovation, just like any form of innovation that aims to make significant and demonstrable pro-
gress towards the goal of sustainable development, fosters cross-sectoral links between environmen-
tal services and manufacturing industries. This is achieved by reducing the environmental impact or by 
making more efficient and responsible use of resources” - (EC, 2013). 

Empirical research has shown that innovation processes are becoming more and more open and 
knowledge spill-overs are often external to the industry (Jacobs, 1969). A survey in 2013 on open 
innovation found that 78% of firms reported practising open innovation and 82% said that compared to 
three years ago, open innovation is now practised more intensively (Chesbrough, 2013). Although 
inbound open innovation practices seem to occur more often, unused technologies of companies are 
sometimes also commercialised through spin-offs or are made accessible to other firms through li-
censing. These new types of collaboration between firms from different backgrounds further strength-
en the possibilities to engender a cross-sectoral influence. The boundaries of industries are becoming 
more blurred as different technologies converge and different areas interconnect in new ways (EC, 
2012). 

Cross-sectoral linkages are often established by individual business pioneers who are switching their 
interests to other related topics or venturing into new fields. With these additional experiences, they 
can start to explore new interfaces that can result in novel products or services. For example, Ama-
zon’s CEO started a rocket company and now is trying to use this technology in the automation of the 
Amazon warehouses. Google is venturing into robotics where the advantage is in dealing with a large 
amount of data and cloud-based systems. Similar examples also exist at the level of small- and medi-
um sized enterprises (SMEs), when serial entrepreneurs venture into different business fields.  

In the evolution of the history of industries, more often decisive, path-dependency prevails. Knowledge 
remains specific to firms or organisations and its diffusion into other areas is not straightforward and is 
usually the outcome of a converging path between industries and technologies. The cognitive distance 
between disciplines is an important factor that determines the probability of cross-overs. However, 
“both a too wide and a too narrow cognitive distance might be a barrier to spill-overs” - (Boschma, 
2005).  

Links between previously unrelated industries can happen at the level of firms through an innovation 
process or at the level of the industry. They can emerge in different parts of the value chain, for in-
stance, through research collaboration or new user-driven applications and can then be diffused fur-
ther downstream and/or upstream. Quite often cross-overs can occur between firms but this is not 
enough to induce change at higher levels, as this requires much more profound alterations to the 
broader innovation system. Nevertheless, cross-sectoral collaboration at firm level can help to predict 
future industrial niches. Figure 3 illustrates the potential links and the processes of innovation that can 
eventually lead to the renewal of a whole industry. 
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Figure 3: Opportunities for cross-sectoral spill-overs along the open innovation process  
and the emergence of a new industry 
Source: Technopolis Group 
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its industry. It is these shifting patterns of specialisation, brought about through the evolution of clus-
ters over time, which are the focus of this report. 

Because of their constant dynamics, and, in particular, their ability to engender transformation endog-
enously, industrial clusters can be classified as ‘complex adaptive systems’. Clusters have a number 
of characteristics that are common to complex adaptive systems and it is these characteristics, which 
lend them the ability to generate change from within, often in response to shifting external demand 
patterns, resulting in their transformation over time. This systemic view of clusters and their transfor-
mation patterns will assist in the capturing of trends.  

Complex adaptive systems are characterised by the complex behaviours that emerge as a result of 
often non-linear spatio-temporal interactions between large numbers of component systems, at differ-
ent levels of organisation. Complexity results from the inter-relationship, inter-action and inter-
connectivity of elements within a system and between a system and its environment. 

A central property of any complex adaptive system is that comprises a large number of heterogeneous 
components, including individuals and firms, which have shared mental models that constitute a set of 
norms, beliefs, values and assumptions which govern behaviour (Albino et al., 2006). In a cluster, 
these shared mental models take the form of ‘institutions’. They are the regulating aspects of social life 
or, in other words, the rules, practices, routines, traditions and conventions that, by being internalised 
by the majority of actors in the cluster, contribute both to providing stability and shaping the cluster’s 
economic trajectory (Moodysson and Zukauskaite, 2011, p.2; North, 1990). It is the cluster’s idiosyn-
cratic institutions that provide firms located within it with a competitive advantage over firms located 
elsewhere. These shared mental models facilitate mutual learning, for example through knowledge 
spill-over between firms, and also drive the cluster’s transformation.  

The transformation of clusters, brought about endogenously and in response to environmental-level 
changes such as demand patterns, manifests itself in the entry, exit, survival and growth of firms within 
the cluster and, therefore, in the cluster’s expansion and contraction over time.  

Transformation is also evident in a shift towards activities that are ‘adjacent’ to those which the cluster 
originally addressed. This shift towards the ‘adjacent possible’, which can occur by finding new uses 
for existing expertise embodied in current products, is the means by which evolution occurs. It can be 
seen in the technological landscape, when, for example, there is a serendipitous discovery of an unre-
alised application for existing technologies.  

An important feature of clusters is their ability to exploit existing knowledge, as embodied in current 
product offerings, while exploring new knowledge that has the potential to result in new product offer-
ings, thus facilitating ‘ambidextrous’ exploration (Nooteboom, 2004). The circulation throughout the 
cluster of tacit knowledge accrued through the search efforts of individual firms and through the 
knowledge spill-overs from cluster-specific institutions facilitates such an ambidextrous combination of 
exploitation and exploration. 

In addition to the changing patterns of firm creation, survival, growth and decline, the transformational 
process manifests itself empirically in the changing patterns of patenting and cross fertilisation be-
tween firms in seemingly unrelated sectors through, for example, merger and acquisition or strategic 
alliances. These activities provide the methods by which new knowledge is introduced, facilitating the 
transformation towards the ‘adjacent possible’ over time.  

Clusters that are overly focused on the exchange of knowledge between their firms tend to become 
‘locked in’ to particular technologies, which hinders the evolution and transformation that is the core of 
this report. Thus, conduits or pipelines to new knowledge sources and different specialisations are 
required and these include co-patenting, mergers, acquisitions and strategic alliances or innovation 
networks, as evidenced in this paper. 
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The development of emerging industries through this cross fertilisation and, therefore, the transfor-
mation of industrial clusters over time, can occur in a gradual fashion involving several incremental 
changes. Complex adaptive systems also exhibit phase transitions but these can be sudden branching 
points that result in a rapid transformation of a cluster. These sudden shifts are often precipitated by 
breakthroughs in technology or, more likely, by breakthroughs in the application of technology to solve 
particular problems. A common feature of complex adaptive systems and clusters is that they exhibit 
long periods of gradual change, during which they remain on the same development path, but these 
periods are followed by sudden disruptions that take them along new development paths on which 
they remain for extended periods. 

The complex adaptive systems theory implies that these sudden shifts are very unpredictable and 
result from small changes that are amplified by the system or the cluster and by feedback from the 
macro-level external environment including the broader economy in which the system is embedded. 
However, a small change that produces a new development path in one location can occur in another 
location, or in another context, without creating such new trajectory. Thus, it is difficult to draw general 
conclusions about the factors that cause cluster transformation and the means by which such factors 
can be identified and supported through policy. 

As has already been indicated, different locations have varying abilities to capture and exploit the val-
ue of shifting demand patterns and changes in technology and so these patterns and changes can 
lead to development in some regions and decline in others. As Johnson (2010) stated, “the technology 
that serves as one firm’s opportunity is often another’s or an entire industry’s disruption” and this is 
also true of clusters. Perhaps the best means of preventing decline is to embrace dynamism but this 
presents its own dangers because change for change’s sake can also be detrimental. And so regions 
and their clusters must simultaneously exploit the current situation, while exploring new opportunities, 
and manage their transformation and evolution in this way. 

However, development paths are non-linear, they can overlap and there can suddenly be a shift from 
one path to another. In addition, the boundaries between potential paths are often fuzzy and there can 
be a lack of transparency in terms of which path a cluster is following at any particular point in time. 

A final word about complex adaptive systems - Hausmann and Hidalgo (2011) created the Atlas of 
Economic Complexity that measures the state of productive knowledge and the level of product com-
plexity in any given country. Their basic assumption was that individuals are limited in the things they 
can effectively know and use in production so society needs to be able to re-aggregate the chunks of 
knowledge by connecting people through organisations and markets. In other words, the products a 
country makes today determine the products it will be able and likely to make tomorrow, as a result of 
the evolution of its capabilities. 

1.3.2 The Internationalisation of Clusters 

Although closer location and geographical clustering helps knowledge flows and the accumulation of 
social capital, industries that retain a local focus might not be able to achieve their goals because they 
lack any connections to related sources of external knowledge or to additional markets.  

Geographic proximity can play a secondary role in terms of relationships not only between buyers and 
sellers (Markgren, 2001), but also between researchers and innovation partnerships. In addition, the 
emergence of an industry can occur in locations other than where the original science base existed 
(Bloom and Griffith 2001). Thus, today, businesses need to become, or even to be born, global. 

An assumption of this report is that industries that are most strongly affected by global mega trends 
and are undergoing the most rapid transformation processes have the greatest need for internationali-
sation. The degree of internationalisation of clusters is based on the interest of the cluster participants. 
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For many, the main reasons for considering an international dimension are to maintain their lead posi-
tions in technological development and to strengthen their positions in worldwide markets. Another 
motive is the expectation of improving their access to their target markets through easier and more 
efficient communication and cooperation.  

Cluster participants and SMEs, in particular, often lack the time, the resources, the know-how, the 
information and, especially, the budget to successfully realise their international ambitions. However, 
cluster organisations usually have more resources at their disposal and are more experienced in inter-
nationalisation matters and so these organisations have the capacities to provide customised support 
measures and tools that will help cluster participants along their paths towards international markets.  

As Figure 4 illustrates, transformation processes within emerging industries affect the developments of 
technologies and markets at regional, national and international levels. Firms have to react to new 
challenges and have to adopt novel, and potentially international, business models. Cluster organisa-
tions can be instrumental in this process, as they support firms by offering tailor-made internationalisa-
tion services. In this circular relationship, these new international activities can again have an impact 
on the industrial transformation processes.  

 

Figure 4: Impact of industrial transformation processes on clusters  
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2. A Methodology to Identify Trends in the Internationalisa-
tion of Clusters 

These second, third and forth chapters outline the analytical framework, methodologies and data used 
to perform an analysis of cluster trends namely: 1) analysis of internationalisation trends; 2) analysis of 
cross-sectoral trends 3) cluster foresight. 

2.1 The Analytical Framework 

The analysis of the internationalisation trends of clusters takes, as its starting point, the ten emerging 
industries that have been identified in a previous work package of the European Cluster Observatory. 
These ten industries are: 

1. Advanced packaging; 

2. Biopharmaceuticals; 

3. Blue Growth related industries; 

4. Creative industries; 

5. Digital-based industries; 

6. Environmental industries; 

7. Experience industries; 

8. Logistics; 

9. Medical devices; 

10. Mobility industries. 

Firstly, the analysis investigates how global megatrends impact on clusters, with the objective of arriv-
ing at an identification of 15 ‘global cross-sectoral clustering and industrial transformation trends’.  

 
Figure 5: Overall approach 
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Cross-sectoral links within the ten emerging industries reveal the common elements in their value 
chains and these value chains are then mapped in detail and analysed in order to:  

■ Identify new markets and technological opportunities; 

■ Better understand how cluster organisations can provide access to these new value chains 
and markets/technologies for their SMEs.  

2.2 Identification of Global Megatrends 

The first part of the analysis explores which of the ten clusters of industries are influenced by which 
megatrends, and which industries empower which megatrends. This ‘downstream’ and ‘upstream’ 
relationship can be visualised through two matrices.  The approach ensures a result that reflects, on 
the one hand, the influence on the ten industries of the trends selected, which is the external or down-
stream side. On the other hand, it also reflects the level of ‘individual’ positioning or matching of the 
ten industries with regard to these trends and their ‘internal propelling effect’ and these pressure on 
these industries to change in the direction of these trends, which is the internal or up-stream side. 

 
Figure 6: Matrix-based analysis 

Global megatrends can be understood as sustainable forces at a global and macro-economic level, 
which influence the developments of business, economy, society, cultures and personal lives, at local 
as well as at global levels. Thus, these megatrends need to be considered as a framework in which 
economies have to function and as factors will define the appearance of the future world and its in-
creasing pace of change. As a starting point, there are already several global megatrends, which can 
be listed and a short description of each of these is outlined below. 

Cross-linkage of subjects and objects such as the ‘Internet of Things’3 
The use of computers and Internet links to manage an expanding range of societal functions, including 
critical infrastructure, has a broad spectrum of social, economic, commercial, legal and security impli-
cations.  

                                                        
3 http://en.wikipedia.org/wiki/Internet_of_Things 



European Cluster Trends – Methodological Report 2014 

 

17 

Big Data  
Big Data is currently not a precise term. However, it can be seen as a characterisation of the accumu-
lation of all kinds of data and terabytes or petabytes of data sets that are growing exponentially and 
are too large, too raw, or too unstructured to be analysed by the traditional, relational database tech-
niques. By applying Big Data to their challenging business issues, companies are reshaping their op-
erations and upgrading their business results. Big Data transforms every aspect of the organisation 
including strategy and business model design, marketing, product development, business operations, 
recruitment and human resources. Organisations will experience far more data-driven development at 
all levels. 

The Impact of Social Media  
In this context, social media should be seen as the sum of the tools, services, and communication 
techniques that facilitate connections between peers with common interests. They include the online 
technologies and practices that people use to share content, opinions, insights, experiences and per-
spectives and also include the mass media.  

On the one hand, with their enormous reach and easy access, they can facilitate social networks in 
which single users or entire user groups can have an intense and on-going discussion on product 
characteristics and performance. At the same time, they also have a noticeable influence on the 
methods and the results of product selection processes. Online social networks enable interactive 
information sharing between customers that is faster and more convenient.  

On the other hand, the whole dynamics of marketing have been changing, and rather than investing in 
mass TV or radio channel advertisements, companies are becoming more consumer-centred as a 
result of those interactions with their customers conducted through social media. Though such direct 
interactions, the companies are in a better position to understand the needs of their markets. Social 
media can offer more immediate and in-depth feedback than that which can be offered by using tradi-
tional methods of market research and customer surveys. 

Personalisation of Products and Services 
This should be understood as the use of systems, which combine the low unit cost of mass production 
processes with the flexibility of individual customisation, and thus, aim to offer customised products 
and services at reasonable prices. Such an approach has been engendered by changes in customers' 
behaviour including a decrease in brand loyalty. ‘Personalisation of Products and Services’ is a con-
cept that implies that a company can provide its customers with the opportunity to choose the product 
specifications that they want or require. 

In responding to these changes in customer orientations, companies often try to react by putting on 
the market a wider variety of products, but this often leads to too much complexity and more expen-
sive production. However, a solution can be offered by the principle of mass customisation. The target 
market is not a differentiated market, but the mass market. This can be achieved by varying a few 
features from a customer perspective but these are aspects that are crucial to the individualisation of 
the product and often relate to design features or fit. Frequently, however, these products are also 
based on modularisation, which means that the product can be assembled from a variety of building 
blocks. A special sector in which such individualisation is taking place is the field of personalised med-
icine. Individual approaches can offer better diagnoses, earlier interventions, more efficient drug ther-
apies and customised treatment plans. These approaches are based on a genomic blueprint and can 
determine each person's unique disease susceptibility, define preventive measures and enable tailor-
made therapies to be deployed to promote well-being. 

Changes of geo-economical dynamics 
Emerging economies become important markets, in both size and growth. Emerging markets are in-
creasingly changing from low-cost production locations to large consumer markets. Perspectives for 
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the future growth of European clusters and their cluster members may very well depend on their ability 
to adapt their business models to these economies. 

Innovation dynamics 
Innovation is a major driver of economic growth and development, but its appearance is changing. 
Fundamental trends can be observed in cloud, mobile and social applications that are reshaping the 
technology industry. Companies need to embrace the full spectrum of innovation — incremental, 
breakthrough and radical - in both their R&D and their business model strategies.  

Changes in entrepreneurship culture  
The role of entrepreneurs, especially in emerging industries, is vital in technology breakthroughs and 
alternative funding systems for new ventures have emerged, for instance, in the form of crowd fund-
ing. Rather than relying on the opinions of experts, crowd funding enables millions of individuals to 
make decisions about which entrepreneurial projects they want to test and support. The increasing 
mobility of young people and new experiences that this offers plus the ability to link IT competence 
with other application fields in an interdisciplinary approach can provide new sources of entrepreneuri-
al ideas and concepts. 

Convergence of products, devices and services 
Convergence, which is increasingly occurring in many different situations and dimensions, is beginning 
to influence traditional business concepts. Convergence of devices and services enables the consum-
er to use the same technology device to access a broad spectrum of information activities including 
accessing corporate data to gain better insights and also accessing process data, communication data 
and measurements and results. 

Consumerism and the proliferation and ubiquity of IT  
Accessing information on mobile devices, tablets or personal computers is increasingly becoming a 
user-friendly experience that is almost taken for granted. The IT interfaces benefit from the effects of 
the economy of scales, driven by the consumer sector and performance, reliability and functionality 
and are well-balanced and also most of the consumer IT goods can also be used for a variety of busi-
ness processes. This is a situation, which now appears to be well-established but future practices will 
be determined by the fast paced development in the production of new generations of human interface 
devices. 

Shortening of product lifetime cycles  
The shortening of life cycles means that the need to replace a product or service more rapidly is being 
recognised across many industries as is the fact that if a company is too slow to introduce a product to 
market, it risks launching goods that have already been developed and supplied by other competitors. 
This challenging environment means that accurate demand planning and forecasting have never been 
more imperative and so businesses must adopt a more coordinated approach to their supply chain 
management. In addition, experience-based efforts or processes such as design or pre-aging tests 
have to be replaced by new, more intelligent solutions. 

Carbon foot-print reduction 
A CO2 footprint can be calculated for people, organisations, countries and events. The size of the CO2 
footprints of the different possibilities or proposals for action can be taken into account when making 
decisions. Businesses are investing in understanding their supply chain emissions and verifying the 
carbon footprint of their products. They also communicate the results of these investigations to their 
customers because they recognise the potential in consumers switching to their lower-carbon alterna-
tives and the fact that this could greatly increase the value of product differentiation. 
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Taking things further 

This initial listing of global megatrends will be evaluated, verified and where necessary completed. At 
the end of this process, approximately 15 ‘global cross-sectoral clustering and industrial transformation 
trends’ will be identified. These trends should be of value to cluster organisations in the context of their 
strategy-building. In this strategy building, it will be important to examine which markets can, or should, 
be accessed, which are promising and sustainable, and which, after a successful transformation, will 
provide a better position in the market and eventually lead to commercial success. 

Transformation should not only be seen as an end in itself, as it is also important to understand how 
successful transformation processes take place. In most instances, such a process is beyond the 
scope and resources of any individual company and so it is important to examine how strategic part-
nerships can be used to ensure success, how these partnerships can best be formed and what bene-
fits the partners can expect to gain from their participation. 

The proposed ‘up-stream’ and ‘down-stream’ approach will ensure results that represent these two 
viewpoints, namely: 

■ The influence of the selected trends on the developments within the ten industries listed at the 
beginning of this Chapter (down-stream approach): How do the trends stimulate develop-
ments, new products and services and new business models?  

■ The influence of research or technical developments within the ten industries (up-stream ap-
proach): Which opportunities do they deliver and how do these reinforce the trends? 

It is intended that the combination of down-stream and up-stream influences should be used to deter-
mine more general industrial transformation trends. The potential impacts of these new industrial 
transformation trends on the value-chains within industries suggest that parts of the value-chains 
might need to be altered. These might include the opening up of new market opportunities and/or the 
involvement of new partners that have specific new knowledge and experiences to offer. The pro-
posed case studies will analyse how cross-sectoral clustering can support and enhance the outcomes 
of the required industrial transformations. 

2.3 Identifying the Internationalisation Patterns of Cluster Organi-
sations 

The European Secretariat for Cluster Analysis (ESCA) promotes cluster management excellence 
through benchmarking and the quality labelling of clusters and cluster management organisations. 
ESCA has been mandated by the European Cluster Excellence Initiative (ECEI) to organise the as-
sessment process. As part of this activity, relevant data on cluster internationalisation is also exam-
ined. Since 2010, around 600 cluster organisations from 35 countries have been assessed, and more 
than 100 cluster organisations already participated twice in this exercise that leads to the ‘Cluster 
Management Excellence Label BRONZE – Committed to Cluster Excellence’. This award is valid for 
two years and is increasingly becoming a basic international standard for cluster organisations that are 
following a strategy to develop their industrial sector and improve their services.  

On issues related to internationalisation, more specific data has been collected since 2012. The data 
being assessed for the period between January 2012 and December 2013 will be used to describe an 
internationalisation pattern for each cluster and experience suggests that the following aspects should 
be assessed using the methods described:  

Status of the internationalisation of the participants in a cluster 

The opinion of the cluster manager is sought on the degree of internationalisation of the various 
groups of cluster participants such as large companies, SMEs, universities, non-university R&D organ-
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isations and training organisations. This assessment is made on a scale from 0 that represents no 
internationalisation, to 4 that reflects a significant number of cluster participants that are active at an 
international level;  

Strategic importance of internationalisation 

An assessment made by the cluster manager of the scope of the priorities of the cluster strategy 
providing a percentage estimate of aspects that have an international scope compared to those that 
have a local/regional and/or national scope; 

Activities and services related to internationalisation 

An assessment made by the cluster manager of the range and intensity of activities and services that 
relate to the internationalisation of the cluster and the cluster participants over the previous 12-month 
period. Again, this assessment is made on a scale from 0 that represents no relevant activities or ser-
vices, to 4 that reflects a broad spectrum and high intensity. It is based on a proprietary mathematical 
algorithm that is owned by ESCA; 

Target regions for international collaboration and the levels of international collaboration that 
have already been achieved 

The countries and regions that appear to offer the most interesting opportunities for transnational col-
laboration and the status of that collaboration - planned, contact already made, R&D collaboration in 
place or business collaboration in place; 

Impact of the internationalisation activities on the various partners 

The opinion of the cluster manager is sought on the positive effects of the internationalisation activities 
of the cluster on the various groups of cluster participants such as large companies, SMEs, universi-
ties, non-university R&D organisations and training organisations. This assessment is also made on a 
scale from 0 indicates no effects as yet, to 4 that reflects the fact that a significant number of cluster 
participants have achieved positive effects at an international level with support from activities within 
the cluster. 

In summary  

The approach to be followed is based on the assumption that cluster organisations drive international-
isation according to the needs of their cluster participants, who react according to the market needs. 
The question is, whether the patterns of internationalisation are influenced by the on-going industrial 
transformation trends, or whether they tend to be specific to an industry or country.  

In a first step, the clusters are categorised into one of the ten clusters of industries that have been 
defined in WP 1 or the cluster is noted as addressing a traditional segment. This categorisation is car-
ried out by technical experts using the entire data assessed during the cluster benchmarking and other 
relevant sources of information. As a result, a group of clusters will be available for every of the ten 
emerging industries and a group of clusters will be available addressing very traditional sectors. A 
ranking will be done in every group regarding ‘excellence’ and only the top five will be considered fur-
ther. 

In a second step, cluster organisations will be involved which were assessed and awarded the ‘Cluster 
Management Excellence Label GOLD – Proven for Cluster Excellence.’ A total of 36 cluster organisa-
tions received this award between March 2012 and December 2013. All these cluster organisations 
have a clear strategic view and follow the appropriate internationalisation measures. Those belonging 
to one of the ‘Ten Industries’ will be asked to take part in an expert interview. The key question is, 
what are the key drivers for the internationalisation of clusters and to what extent industrial transfor-
mation processes, or the emergence of new industries, have an impact. Three key dimensions have 
already been identified: 
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■ What is the current position of European industry and science in the respective, emerging in-
dustry (e. g. leaders – peers – needing to catch-up) and how can international cooperation 
contribute to improve or maintain the current position? 

■ What are the global market conditions outside Europe or where do areas exist that offer new 
markets both technologically and regionally? 

■ To what extent can cluster organisations contribute to improve, or maintain, European com-
petitiveness by supporting the internationalisation of their cluster participants approaches?  

In the context of the development and production of a ‘European Cluster Trends Report,’ an assess-
ment will be made of whether specific patterns in cluster internationalisation such as services, regions, 
and impact can be observed in emerging industries compared to those clusters that address more 
traditional industries. 

As indicated in the work plan, the findings will be updated on a regular basis using data and infor-
mation from those cluster organisations that, in the future, are awarded one of the labels of ESCA.  

This procedure not only meets the agreed work plan with its time sequence for the updates of the data 
set, it also ensures a comprehensive validation of the investigation’s results. ESCA’s labelling of the 
validation objects and the clusters ensures a high degree of comparability in the results. This compari-
son is scheduled to be implemented with a time delay that will ensure that it will be possible to capture 
potential changes and prevailing trends. 
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3. Methodology to Identify Cross-sectoral Trends in Indus-
trial Transformations  

3.1 An Analytical Framework 

The conceptual framework of industrial transformations, cross-sectoral linkages and geographical 
dynamics, as presented in Chapter 2, provides the theoretical basis for the analysis.  

In order to identify trends in industrial transformations, the signs of cross-sectoral linkages within the 
ten focal industry groups, as selected in WP1, will be captured and then the geographical hot spots 
where these spill-overs most often occur will be highlighted.  

The approach initially identifies cross-sectoral linkages and trends and in a subsequent step details 
the geographical pattern of these identified linkages. Their processes of transformation will be traced 
so as to understand their possible future development paths, using time-series of data and examining 
the changes to these time-series.  

Clues to future development trajectories will be examined and a process of discussion will lead to an 
understanding of the possible ways in which the focal clusters of industries may evolve. The plural use 
of the word ‘path’ as in ‘paths’ in the paragraph above is intentional, because it employs the theory of 
complex adaptive systems as a framework and sees the future as undetermined and consisting of 
numerous possible ‘paths’. It is not possible to predict accurately the future development paths of the 
industries or of the clusters of industries examined in this report, but perhaps the range of likely paths 
can be narrowed and, at the same time, a contribution can be made to understanding the means by 
which such transformations occur and the means by which they can best be supported by policy initia-
tives. 

Finally, this report identifies the common driving forces behind these cross-sectoral industrial trends 
and selects three factors that are the most relevant to raising the competitiveness of European indus-
try in the future. 

Indicators 

As described in Section 1.2, cross-sectoral linkages can emerge through different types of intercon-
nections such as supplier-user connections, R&D collaborations, mergers and acquisitions, strategic 
alliances, innovation networks, mobility of staff, spin-offs or spin-ins and technological scouting.  

An ideal measure to identify cross-sectoral linkages would be the use of input-output tables, which 
describe the sales and purchase relationships between producers and consumers. However, such 
input-output tables are not available at regional level across Europe and while they capture the flow of 
general economic activities, they do not detail innovation relationships between firms. As a conse-
quence, the analysis in this report is based on a selected list of indicators that are reliable proxies that 
can be used to predict cross-sectoral trends at regional level. These indicators are also available for 
the most recent years and this is an advantage compared to official statistics that usually lag many 
years behind. The approach also builds on the previous phases of the European Cluster Observatory 
and ensures the consistency requested by the tender specifications. The selected indicators are: 

■ Patenting and co-patenting; 

■ Mergers and acquisitions; 

■ Joint ventures, strategic alliances and innovation networks. 

Within all of these three indicators, the composition of cross-sectoral linkages will help to show if inno-
vation activities within a certain industry are linked to the dynamics of another industry. The strength of 
the cross-sectoral linkages will help the reflection on the main trends in industrial transformations.  
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The location of the cross-sectoral linkages will also reveal the presence of geographical patterns dis-
tinguished by the composition and strength of occurrence (see Table 1). 

Table 1: Aspects of cross-sectoral linkages 

Level Description 

Composition Types of cross-sectoral configurations (i.e. measurable linkages between which two 
or more sectors?)  

Strength and 
trend 

Frequency of occurrence of cross-sectoral configurations (i.e. which are the most 
common measurable linkages between which two or more sectors and how this pat-
tern changes over time?) 

Geographical 
pattern 

Frequency of occurrence of cross-sectoral configurations within and between regions 
(i.e. which cross sectoral linkages occur between or within which regions?) 

The analysis follows the logic of identifying the research sample of the specific industry and the specif-
ic indicator in question for two periods: 

■ 2000-2007; 

■ 2007-20144. 

Data 

The report relies on the datasets of five databases: 

1. Thomson ONE Analytics (part of Thomson Reuters) features market quotes, earnings esti-
mates, financial fundamentals, press releases, transaction data, corporate filings and owner-
ship profiles. Thomson ONE is perceived as being one of the most comprehensive ‘Deals’ da-
tabases, and with the Advanced Analytics, it is possible to screen through over 820,000 mer-
gers and acquisition transactions since the late 1970s; 

2. SDC Platinum (part of Thomson Reuters) has collected worldwide information on joint ven-
tures and alliances since 1988 and presents a daily update. It is based on SEC filings and 
their international counterparts, trade publications, wires and news sources. Agreements are 
included when two or more entities have combined their resources to form a new, mutually 
advantageous business arrangement to achieve their predetermined objectives;  

3. PATSTAT is a database specially designed for the advanced analysis of patent statistics. 
PATSTAT can help in the search for more information about innovative activities within com-
panies and particular fields of technology. PATSTAT is a relational database with twenty relat-
ed tables containing information including relevant dates, applicants and technology classifica-
tions; 

4. OECD’s REGPAT EP database presents patent data that has been linked to regions accord-
ing to the addresses of the applicants and inventors. More than 2 000 regions have been cov-
ered across OECD countries; 

5. EUREKA’s list of individual projects: EUREKA has 41 member countries. The individual pro-
jects must involve a partnership of at least two EUREKA member countries and the partners 
involved can be SMEs, large companies, research institutions and universities. 

                                                        
4 The two periods have been equally divided from 2000 till the most recent available data in 2014. 
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A practical prerequisite for this analysis is that the databases systematically provide sectoral (industri-
al, technological classifications) and geographical (addresses, post codes, latitude-longitude) infor-
mation on all the stakeholders engaged in a single transaction. It should also be noted that the part of 
the analysis focusing on insights from quantitative data is bounded by the availability, coverage and 
quality of the databases.  

Overview of methodology 

An overview of the methodological steps is provided in Figure 7. Each step is described by a short 
listing of the tasks to be carried out.  

More specifically in Step 1 and for each of the 10 industries (as identified in work package 1 of the 
European Cluster Observatory), the suitability of quantitative metrics versus qualitative input will be 
assessed and decisions will be made on the most appropriate mix of evidence. Steps 2-4 describe the 
four different dimensions where cross-sectoral and geographical patterns will be explored. In each 
case, the matching of NAICS classification to the four different sources of information, database con-
struction, analysis and visualisation of the results represent core common tasks. 

 
Figure 7: Overview of methodology (for each of the ten clusters of industries) 

This analysis interprets cross-sectoral linkages as being those where the two parties involved in the 
interaction belong to different industrial sectors based on the NAICS classification and Thomson One’s 
database, in particular, the macro and mid classifications. Depending on the level of aggregation used, 
it is possible to observe a greater or lesser volume of cross sectoral linkages i.e. the macro classifica-
tion of Thomson One - the most aggregated one, is expected to show the lowest volume of cross sec-
toral linkages and the six digit NAICS classification the highest volume. The more disaggregated, the 
more likely it is that cross-sectoral linkages will emerge from the analysis. For the purpose of this illus-
tration, the ‘strictest’ level is used, which is the macro classification of Thomson One. 

The geographical dimension of the previously mentioned cross-sectoral linkages is, in turn, investigat-
ed at the NUTS2 regional level. Regions where the cross-sectoral linkages are concentrated will be 
investigated, as will larger cross-border or international communities that are the closest linked accord-
ing to the three indicators selected.  
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The trends are investigated throughout two periods 2000-2007 and 2007-2014 or when most recent 
data is available. The reason for choosing these two periods in the first instance is to capture whether 
major shifts have occurred.  

The analysis and interpretation of quantitative data is complemented by qualitative desk research and 
an analysis of the industrial value chain with the objective of revealing more insights into the on-going 
industrial transformations. The results and findings are discussed in short industrial reports for each 
industry later in this chapter. 

Caveats about industrial boundaries 

The NACE system used by the European Commission, the SIC system that is alternatively used by 
some non-EU agencies, as well as the numerous different classification systems employed by individ-
ual Member States, change over time to reflect changes in the industrial structure. For example, 
NACE Rev. 2 includes a number of changes, in comparison to NACE Rev.1.1, designed to make it 
more reflective of the current industrial structure, in particular, in relation to the predominance of ser-
vices sectors. 

However, updating classification systems is a considerable task. Thus, it is rarely undertaken and 
when it is, the updating can take many years to complete. This means that the updated system is al-
ready, to some extent, out of date by the time it is used and no longer reflects the current industrial 
structure in real time. It is not reasonable, then, to expect the statistical-classification system to keep 
pace with the dynamism of the European industrial structure, including the transformations taking 
place in European clusters. 

This presents a major problem in terms of the European Commission’s efforts to identify and support 
emerging industries and industrial transformations. While clusters and industries exhibit constant dy-
namism, the sector-classification system is more or less static. Industry and cluster dynamism is, then, 
either not identifiable using standard classification systems or only becomes identifiable very retro-
spectively. For support policies to be most effective, a means to identify industrial transformation in 
real time is required. 

Recent years have seen a number of developments in relation to ‘big data’, leading to the availability, 
in some Member States, of large-scale databases that track firm performance in close to real time. 
However, the tracking of industrial transformation in real time in a comparable way, across Europe as 
a whole, is still not feasible. 

Nevertheless, one means by which the identification of industrial transformation can be made, in a 
fashion approaching real time, is by avoiding an over-reliance on top-down industrial classifications, as 
when examining macro-level, aggregate statistics and trends. Perhaps a more realistic real-time alter-
native is to examine the cross-fertilisation that is occurring at the micro level between individual firms.  

However, even this approach still requires the assumption of a cross-fertilisation between particular 
sectors, as identified using existing classifications and theory. For example, a focus on personalised 
medicine as an industry in which the transformation of existing, perhaps previously-unrelated, sectors 
is occurring still requires an assumption of which existing sectors are involved, in order for an exami-
nation of the empirical evidence that might support such a transformation to commence. Secondly, the 
databases used to track such transformations in a more real-time manner, such as PATSTAT for co-
patenting analysis, still impose their own means of classification even if these are not used by Eurostat 
and other bodies. 

This problem is representative of a larger problem that concerns the nature of evidence and evidence-
based policy-making that is not a central focus of this study. Suffice it to say that it is not possible to 
produce ‘evidence’ in a manner that is disassociated from the existing theory, as embodied in the ex-
isting classification systems. An examination of any ‘evidence’ requires the imposition of a set of theo-
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retical lenses, which includes the lens used to classify examples. This issue should be borne in mind 
when reading the remainder of this report. 

While retaining the above caveats, this report weaves together both the evidence for aggregate-level 
variables taken from official sources and the micro-level data related to the behaviour of individual 
firms in particular industries, so as to capture dynamics not visible through macro-level, aggregated 
variables. Through this combination, an analysis will be carried out to uncover transformation in as 
real-time a fashion as possible, given the constraints of data availability and current methods. 

3.2 Quantitative Analysis of Cross-sectoral Linkages and Geo-
graphic Patterns 

3.2.1 Patent Analysis 

One way to capture cross-sectoral linkages across industries and their geographical concentrations is 
by analysing patterns of patenting and co-patenting activity.  

Data-sourcing 

Patents are sourced from the datasets of PATSTAT and Concordance Tables enable a matching of 
technology classes of patent documents to NAICS industry sectors.  

The datasets are built with information on (i) the technology areas included in patents’ classification to 
explore the cross-sectoral dimension and on (ii) the geographical location of inventors to explore pat-
terns in cross-regional co-patenting. Inventors’ addresses are primarily used for the regional analyses, 
as these addresses show where the researchers have actually discovered or realised their inventions, 
as opposed to the entities that filed the patent applications. 

Cross-sectoral linkages 

Patents may be assigned to more than one IPC class, which implies that no primary classification of 
the patent is designated. Thus, the subsequent analysis is based on the assumption that cross-
sectoral patents can be used as proxies of cross-sectoral linkages.  

The analysis will be focused on patenting in European countries and hence, information has only been 
extracted from the European Patents Office (EPO), which avoids double counting if applications have 
been lodged with several national patent offices. In addition, only the first priority filing within the family 
of patents will be taken to avoid double counting due to the invention being protected in a number of 
countries within the EPO. To construct regional indicators, PATSTAT will be complemented by infor-
mation provided by the January 2014 edition of OECD’s REGPAT EP database. 

The connections between the different technology sectors will be visualised using a network analysis 
approach, where nodes are different technological areas and the ties are the number of patents that 
use a combination of different areas. Although ‘strong ties,’ meaning a pair of sectors for which there 
are more than 3,000 patents, will be considered, areas that demonstrate high growth in terms of pa-
tents will be investigated in greater detail. 

Geographical patterns 

Once the patents that show a high level of cross-sectoral linkages have been identified, the geograph-
ical patterns of cross-sectoral co-patents will be analysed. 

The analysis includes two elements. Firstly, patents by region will be counted to identify those regions 
that are more active in filing patents in the focal industry group with other technological areas. Second-
ly, once the cross sectoral patents and active regions have been identified, a network analysis will be 
used to indicate whether geographical concentrations are formed that demonstrate collaboration with 
other regions in terms of co-patenting. 
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It is important to clarify the distinction between two types of actors within patent records for this type of 
analysis: Inventors - usually an individual and Applicants - usually an organisation for which the inven-
tor works. This assists a consideration of co-patenting behaviour between inventors and between ap-
plicants. The important thing to note is that choosing one or the other can have a major impact on the 
eventual outcomes and both indicators present methodological challenges: 

■ Inventors often work in a number of different regions and this makes it more difficult to be ab-
solutely certain in assigning a patent to only one region, which forces a choice to be made in 
terms  of the most significant region;  

■ Applicants are usually firms, which can have offices in a number of regions, which means that 
they can file a patent more easily in a region other than that where the invention happened.  

The scope of the following analyses will be limited to inventors. 

To establish the co-patent statistics, a start will be made by developing a long list of all co-patents that 
are recorded and the pairs of regions involved. If a patent has multiple inventors, these inventors form 
a group within that patent in this list. The same value for ‘patent group’ is reported for all regions in 
question because they have jointly submitted the patent.  

3.2.2 Analysis of Mergers and Acquisitions (M&As) Transactions 

In corporate terms, M&As refer to the consolidation of companies. A merger is a combination of two 
companies to form a new company, while an acquisition is the purchase of one company by another in 
which no new company is formed. M&As are used to investigate spill-overs proxied by cross-sectoral 
M&A-based links and geographical patterns.  

The data is sourced from Thomson One and, in particular, the Thomson One deals database, which 
contains approximately 867,000 global M&A transactions from the 1970s to the present. This data-
base is compiled through direct deal submissions from global banking and legal contributors coupled 
with research performed across a range of sources including regulatory filings, corporate statements, 
media and pricing wires.  

The database is widely used by practitioners and industry but, as an assessment of the representa-
tiveness of the database across the different sectors and countries is not readily available, the quanti-
tative analysis in this study will be guided and complemented by qualitative information and analysis.  

Data-sourcing 

The data is sourced on the basis of NAICS codes using the 6-digit level of disaggregation, as defined 
in WP1. The queries are set up in such way as to obtain time series from 1960-2014 and for each 
deal, acquirer, target information on sector, postal codes, addresses, value of the deal and summary 
of the deal. 

Cross-sectoral linkages 

In order to arrive at a database of cross-sectoral linkages, M&As are simply disregarded if both the 
acquirer and target are from the ‘same’ sector, with their definitions being based on a combination of 
the micro industry and NAICS classifications. Frequency counts are then made to obtain:  

1. Cross-sectoral M&As per year/period; 

2. Type of cross-sectoral M&As, i.e. the different mixes of sectors, through a Acquirer-Target  
matrix by industry; 

3. Strengths of the M&A transactions; 

4. Formation of cross-sectoral networks. 
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Geographical patterns  

To investigate geographical patterns, the outputs of the cross-sectoral M&As are subsequently linked 
to geographical postal codes and to NUTS2 regions. A mix of the Geonames database and Eurostat, 
complemented by a set of assumptions for those countries not covered by either of these sources and 
manual checking of regional codes are used for this purpose. Frequency counts are then used to per-
form: 

■ A concentration analysis of cross sectoral linkages within regions from both the acquirer and 
target perspectives. This captures the industry groups merged with, or acquired by, the core 
industry group under investigation and the other industry groups merging or acquiring compa-
nies from the core industry group; 

■ A network analysis and the so-called ‘network community structure’ are then applied to identify 
communities of cross-sectoral linkages with higher than expected concentrations; 

■ A visualisation of the communities on a map, based on a NUTS 2 level of aggregation.  

3.2.3 Analysis of Joint Ventures, Alliances and Innovation Networks 

“A joint venture is an organisational unit created and controlled by two or more parent companies 
through a business agreement in which the parties agree to develop, for a finite time, a new entity and 
new assets” - (Hagedoorn, 2003). Analysing the sectoral composition of companies in the joint venture 
can give an indication of cross-sectoral trends. In addition, as the companies are coded according to 
their NUTS2 locations, geographical patterns can be also analysed. 

The analysis relies on the data of SDC Platinum that has collected worldwide information on joint ven-
tures and alliances since 1988 and presents this in a daily update. It is based on SEC filings and their 
international counterparts, trade publications, wires, and news sources. Those agreements are includ-
ed when two or more entities have combined resources to form a new, mutually advantageous busi-
ness arrangement to achieve predetermined objectives. Alliances include joint ventures, strategic alli-
ances, research and development agreements, sales and marketing agreements, manufacturing 
agreements, supply agreements, and licensing and distribution pacts. 

The joint ventures and alliances are first analysed according to their cross-sectoral nature and to do 
this, the participant’s industrial codes are compared. 

Data-sourcing 

The data is sourced from SDC Platinum and from the list of EUREKA’s individual projects. SDC classi-
fies the joint ventures and alliances according to the pre-defined SIC codes that can be matched to 
NAICS industrial codes to make the analysis coherent across all indicators. To classify the EUREKA 
projects, they have been converted into the SIC codes, based on the project participants. 

Cross-sectoral linkages 

To arrive at a database of cross-sectoral linkages, joint ventures, alliances and innovation networks 
are simply disregarded when all their participants come from the same sector, as defined by NAICS, 
macro industry or micro industry. Frequency counts are then made to obtain:  

1. Cross-sectoral ventures, alliances and networks per year/period; 

2. Type of cross-sectoral ventures, alliances and networks; 

3. Strengths of cross-sectoral ventures, alliances and networks. 
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Geographical patterns  

To link the joint ventures, alliances and networks to geographical identifiers, their postal codes are 
used and they are mapped to NUTS-2 regions. A mix of the Geonames database and Eurostat, com-
plemented by a set of assumptions for those countries not covered by either of these sources and 
manual checking of regional codes are used for this purpose. Frequency counts are then used to per-
form: 

■ A concentration analysis of the cross-sectoral linkages within specific NUTS2 regions;  

■ A network analysis and a so-called ‘network community structure’ to identify communities of 
cross-sectoral linkages with larger than expected concentrations; 

■ A visualisation of the communities on a map, based on a NUTS 2 level of aggregation.  

3.3 Analysing Cross-sectoral Clustering Trends along the Value 
Chain 

The quantitative analysis will be complemented by a qualitative analysis with which to enrich and con-
textualise the results of the data analysis. This action will help to redress the limitations of data that 
was pointed out by Taleb (2012)5 and to fill in information gaps, as quantitative proxies simply cannot 
address or reveal less obvious, industry-will specific aspects. The qualitative review comprises desk 
research and interviews with selected industry experts. As a result of this complementary analysis, 
changes in the value chain of each industry are mapped. 

Value chain mapping is a technique that helps to identify the various actors in the value chain, their 
functions and the interdependencies between them. A visual value chain map illustrates the way in 
which the product flows from raw materials to end markets. It also shows the types of actors involved 
and depicts the actors and their relationships, which are potential ‘disruptors’ for emerging industries.  

“A value chain starts with the production of a primary commodity, ends with the consumption of the 
final product and it includes all the economic activities undertaken between these phases” - (Belle, 
2013). The activities include sourcing and procurement, the scheduling of production, processing of 
orders, inventory management, transportation, warehousing and customer services. In the value 
chain, different types of interactions can be distinguished, such as the sourcing of knowledge or the 
links to suppliers and users. Information flows in the value chain either upstream or downstream and 
certain firms in the chain may bypass others and create new business models. 

The value chain analysis usually serves the need to identify areas in which more added values can be 
captured and fostered through public policy measures. In this analysis, the concept of value chains is 
used in order to be able to deliver deeper insights into cross-sectoral linkages and clustering trends. 
Thus, the qualitative analysis will focus on: 

■ A description of the product or service area:  

o Market dynamics and technological profile of the area; 

■ Mapping the value chain:  

o A description of the main actors involved in the value chain both upstream and down-
stream; 

                                                        
5 “It has been very hard for me to explain that the more data you get, the less you know what’s going on, and the 
more iatrogenics (damage from treatment in excess of the benefits) you will cause. People are still under the 
illusion that “science” means more data” Taleb (2012). 
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o A visualisation of the value chain;  
o A discussion and analysis of the type of actors such as final user, manufacturer or RDI, 

and their roles in the value chain like financing, research, development, demonstration, 
innovation, manufacturing, sales and marketing, user and maintenance and repair; 

o A description and analysis of the geography of value chains: 

■ A discussion of cross-sectoral trends in the light of the value chain:  

o An identification and analysis of trends in the interactions between different sectors in-
volved in the value chain. 

The roles and flows within the value chain will be investigated and how different actors ‘add value’ to 
the process and interconnect in new ways will be discussed. The analysis will highlight concrete ex-
amples of cross-sectoral trends in specific parts of the value chain. 

3.4  Identification of three Collaboration Spaces 

The consolidated findings of cross-sectoral trends per emerging industry group and their geographical 
patterns will lead to the final step of identifying the collaboration spaces that are common to such 
cross-sectoral industrial transformations. The purpose of the grouping of such collaboration spaces is 
to highlight the cross-sectoral linkages from which important innovative and entrepreneurial develop-
ments are most likely to emerge i.e. those spaces which offer particular opportunities for unexpected 
or unplanned things to happen. These collaboration spaces also represent communities of industrial 
linkages that are currently the most dynamic and hence, involve most of the narrow industries in Eu-
rope. 

In order to identify collaboration spaces that cut across industries, a social network analysis will be 
applied to the industry linkages resulting from the cross-technological patenting and cross-sectoral 
mergers and acquisition analyses. The key criteria that have been applied to constructing the basic 
cross-industry file to run the analysis and identify the collaboration spaces are the following: 

■ The top 20 other ‘technological areas’ and the top 15 other ‘narrow industries’ have been in-
cluded for each emerging industry that has the strongest record in terms of the number of pa-
tents or the number of mergers and acquisitions during the most recent periods of each analy-
sis namely, 2002-2012 for patents and 2007-2014 for mergers and acquisitions; 

■ The other industries have been consolidated in case they belong to a certain emerging indus-
try, as defined by the cross-sectoral trend analysis; 

■ Each technological or industry linkage is also weighted and this represents the strength of the 
linkage according to its frequency during the period selected. 

The distinction between the two data files of patenting and mergers and acquisitions enables an explo-
ration of the collaboration spaces that happen in either the research and technology development part 
of the value chain or those that are more linked to the industrial production and service provision parts 
of the value chain. 

The method of Social Network Analysis (SNA) will be used to identify three collaboration spaces. SNA 
can assist in analysing patterns of relationships among various units that can be people, organisations 
or cells. It can explore the social structure and the interdependencies of individuals or organisations 
and thus, it depicts the informal social network.  

Communities have been uncovered among the industry linkages in a two-step process. First, we cal-
culated communities using the Infomap community detection algorithm, in order to estimate an ap-
proximation to the best number of communities emerging from the network. In a second step, we used 
the Spin Glass community detection algorithm to identify a pre-defined number of communities within 
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the main component of the collaboration network. Spin Glass is an approach from statistical physics, 
based on the so-called Potts model. In this model, each vertex or node can be in one of ‘c’ spin states, 
and the interactions between the edges (links) specify which pairs of vertices (nodes) would prefer to 
stay in the same spin state and which ones prefer to have different spin states. The model is then 
simulated for a given number of steps, and the spin states of the particles in the end define the com-
munities. 
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4. Methodology of the Cluster Foresight Analysis 

4.1 Analytical Framework 

The overall aim of the cluster foresight analysis is to identify and explore new technologies and areas 
of research, as well as the ways in which cross-sectoral trends affect industrial and value creation 
structures, and innovation processes, which might in turn lead to the development of emerging indus-
tries or the redundancy of existing industries. While the trend analysis of the previous sections is driv-
en mainly by data analysis, the foresight exercise follows a different methodology and will add an addi-
tional perspective on the subject matter. 

The foresight exercise will examine three central questions:  

■ What industrial transformations do we expect to see by 2020, in particular with regard to future 
industries, technologies and research fields but also possible redundancies of existing indus-
tries? 

■ What consequences can be expected for clustering, especially cross-sectoral clustering? 

■ What are the implications for policy-making? 

To this end we will address the following four aspects: 

1. Identify trends and factors that drive cluster development. To examine the potential future op-
portunities and challenges of clusters we must begin by understanding the factors that may 
drive change. In part these trends will have been identified in the previous tasks of WP 2 and 
will serve as a valuable input for further elaboration. We will focus on the trends of industrial 
transformation. In addition, we will ascertain trends that have their origin in contexts other than 
clusters through a horizon scanning exercise. This complementary outside perspective will allow 
identifying relevant developments from society that might lead to new demand-side innovations, 
culture but also technology and economy that clusters have to cope with. We will focus on de-
lineating the future consequences of these trends.  

2. Develop exploratory scenarios of alternative futures of clustering in Europe especially with re-
gard to emerging industries and structural changes. To this end we will deliver an Expert Work-
shop and prepare an internal Scenario Report. 

3. Outline consequences for industrial structures and delineate policy implications. The deliverable 
towards this objective is a workshop on policy implications, which will be presented in the Fore-
sight Report on industrial and cluster opportunities on industrial and cluster opportunities. 

4. Finally, we will use the foresight process to stimulate dialogue and promote stronger networking 
between cluster policy-makers, cluster managers across Europe and other relevant stakeholder 
groups. 

5. Our approach is marked by a scenario exercise building on a wide context analysis and an ex-
amination of the three key focal cross-sectoral areas, which are to be identified as a result of the 
previous cross-sectoral trend analysis (described in Chapter 4). The collaboration spaces will be 
characterised in the draft European Cluster Trends report, due in December 2014. They provide 
the focus or “search light” for the foresight work. In parallel we will start conducting a desk re-
search on trends and drivers of change in the wider environment of clusters. On this basis an in-
ternal and an external workshop with experts will be held in January 2015 applying the visual 
roadmapping method. Using the results of the expert workshop we will build scenarios about 
possible futures of the three collaboration spaces. Their discussion at a second expert work-
shop will lead to the delineation of policy recommendations. 
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Several strategies are employed to make sure that the foresight will not be biased to the views of a 
particular group. First, we use a mix of different methods to gather and analyse data. The mix consists 
of expert interviews, a survey, internal and external workshops and a literature review. Moreover, we 
intentionally address different stakeholder groups with these methods. For example, while the inter-
views will be directed at the representatives of industry associations and larger companies, the survey 
will target cluster managers and workshop participants will be recruited specifically from among small 
and medium sized companies. In addition, the results of the analysis of information from the different 
sources will be triangulated as we wish to examine the discourse and intend to re-connect statements 
to specific types of actors. Finally, the literature reviews will analyse a wide range of textual sources 
from blogs, websites, to newspaper articles and reports. While the examination will be limited to Eng-
lish language sources, we consider this not to be a major bias, as most literature on cluster, cluster 
management and cluster policy is in fact written in English. 

4.2 Key Concepts 

In this section we define the central terminology that is specific for the foresight exercise. 

• Foresight can be understood as a systematic and participatory process of intelligence gather-
ing and vision building, which is aimed at present day decision-making and mobilising joint action. A 
major difference compared to forecasting is the work with alternative futures rather than a direct, often 
linear extrapolation of the past. 

• Trends describe a major development, which can be empirically observed in the past or pre-
sent; alternatively it can describe a future development that can be anticipated. Major industrial and 
cross-sectoral trends will be identified and analysed in tasks 1 and 2 of this work package. One such 
cross-sectoral trend, for example, concerns the collaboration between the packaging and food indus-
tries. These trends are shaped by outside forces, which we refer to as “drivers”. 

• Drivers are factors that bring about change within clusters, as well as among clusters and in 
the relationship between clusters and their environment. They can be singular incidents or trends, for 
example. They often concern underlying mechanisms that influence the key variables. Using the ex-
ample above, it is e.g. regulation calling for an uninterrupted monitoring of the supply chain that push-
es companies of both sectors to collaborate in a closer manner. 

• Weak/diffuse signals are early indicators associated with a particular trend or scenario result-
ing from a multifaceted setting. They show that a specific development is taking place or will take 
place. For example, an increasing number of mergers or acquisitions of sensor firms by packaging 
companies (“financial” and “entrepreneurship” spill-overs) may indicate that both industries are moving 
closer together challenging the position of incumbent packaging firms. Weak/diffuse signals do not 
necessarily address far futures; they can also indicate short-term changes. 

• Horizon Scanning is part of the Foresight methodology and aims at identifying weak and 
diffuse signals, validate them and use them as an input for trend and scenario building. The general 
approach is to analyse vast quantities of sources and to identify emerging developments by the con-
vergence of thematic and structural dynamics (see the example given under “weak/diffuse signals”). 
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• Wild cards (or “game changers”) are possible singular, sudden events that are not antici-
pated by majority of observers and experts and that alter the direction of a development in a very sig-
nificant way. An example for a wild card, affecting the aforementioned trend could e.g. be a method to 
use the food itself as a monitoring device for its own life. One could imagine that such “information” 
could possibly be siphoned off from the “molecular memory” of the produce. 

• Scenario is a description of a possible events or a series of events in the future with relevance 
for the question under investigation. The description can refer to a state of affairs, actions or a devel-
opment. Scenario analysis should enable users to gain a better understanding of driving forces and 
the ways in which they may interact, and thus be able to make better informed choices in the present 
and to be better able to apprehend and comprehend future developments as they unfold. 

As a time horizon of the foresight analysis we chose a period of 5 to 10 years, i.e. we will look towards 
the year 2020. Such a range is quite common for foresight exercises, as it permits to makes state-
ments about the future that are not too far fetched and grounded in present-day reality. At the same 
time it will allow sufficient time for policy measures to effect clustering across Europe. Finally, this time 
horizon will focus attention on the planning period of Horizon 2020. Geographically, we will look at 
clusters in Europe, i.e. the EU and beyond while taking into account developments originating globally. 

4.3 Work Plan 

4.3.1 Conduct Desk Research on Trends and Drivers of Change 

The first task consists in an initial literature review. Its goal is to lay a solid empirical ground for the 
foresight exercise. Importantly, we will identify existing textual sources with information about the fu-
ture of clustering, as well as the types of sources that we will take into account for the foresight exer-
cise. The future of clustering refers to the dimensions of geography, industry, technology and re-
search. To this end we will analyse the following sources:  

1. The study team’s internal knowledge based on our previous studies. The study team has sub-
stantial experience in this field and can draw on a body of knowledge that it has generated 
through prior work on cluster, industry and technology development as well as on foresight 
and related topics. While some of the sources are in the public domain, others are internal to 
our organizations but will be made accessible; these include e.g. the Cluster Monitor Deutsch-
land. 

2. Foresight reports on technological and industrial, as well as regional and cluster develop-
ments.  
a. General foresight exercises: Futur II by the German Federal Ministry of Education and Re-

search (BMBF), or the UK Foresight Programme by the Department for Business, Innova-
tion and Skills (BIS), similar efforts in France, Ireland, Denmark and Poland, as well as rel-
evant public and private think tanks. 

b. Projects that the European Commission has sponsored in the past years (e.g. iKnow or 
EFP – the European Foresight Platform ) have collated, mapped and categorized a number 
of prognostic activities in the EU and around the world, and make it available to the public 
(Popper, Amanatidou, & Teichler, 2012).  

c. Cluster specific initiatives and projects provide further insights on trends and potential fu-
ture developments. These initiatives are e.g. the ECEI – European Cluster Excellence Initi-
ative, the European Club of Clusters Managers or the ECCP – European Cluster Collabo-
ration Platform or CLUSTRAT, a project financed by the European Commission to 
strengthen the competitiveness of clusters in Central Europe. Additionally, the resources 
provided by TCI will be taken into account. 
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3. In addition, we will include first results of WP 1 and 2 of this project. This activity will have to 
proceed in parallel to the analysis done in tasks 1 and 2, the Summary Report on cluster in-
ternationalisation and global mega trends will only be prepared in September 2014. The in-
formation will be consolidated in view of the requirements of the foresight exercise.  

4.3.2 Conduct Expert Interviews and Survey 

In a next step we will conduct a survey among European cluster experts on the future development of 
clustering and expert interviews among industry representatives. The goal is to broaden and enrich 
the results of task 1 with an empirical perspective. With the survey we will target the managers of 
about 40 European clusters that have received the Gold Label of the European Cluster Excellence 
Initiative (ECEI), thereby complementing the initial information examined in task 1. The interviews will 
be directed at representatives of European industry associations and large companies. 

In particular, we will ask respondents about their opinion with regard to the following issues: 

■ Key technological developments and their impact on European clusters; 

■ Central characteristics of the evolving policy settings; 

■ Principal changes of cluster structures and organisations. 

Respondents will be asked for their perspectives with regard to the short-, midterm- and long-term 
aspects of these issues. 

To this end we will design and test a brief questionnaire with 5-8 questions. They will form part in the 
survey conducted among cluster organisations within the work on internationalisation trends. In other 
words, the general questionnaire will include a foresight section.  

The core of the questionnaire will be used as the interview guide. The interviews will be conducted by 
phone or, if possible, in person. They will last for about one hour.  

4.3.3 Run Internal Foresight Workshop 

A one-day Internal Foresight Workshop will be held on January 22nd 2015 in Berlin at the premises of 
VDI/VDE-IT, back to back with the Foresight Expert Workshop, which will be held on January 23rd 
2015 (step 4).  

Its main goal is to prepare the Foresight Expert Workshop, in particular  

■ to derive working hypothesis based on the input from the previous work on internationalisation 
trends and cross-sectoral industrial trends; 

■ to develop an initial list of codes; and 

■ to distribute the work for the analysis of sources. 

The maximum number of 10 participants of the workshop will include members of the project team, as 
well as technology and industry specialists from all partners. The first desk research and the expert 
interviews the scope of the main issues concerning recent and future cluster developments will be set 
up. The three collaboration spaces will provide the orientation for the scoping. 
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4.3.4 Run Foresight Expert Workshop  

Following the internal systematisation of the field of future cluster developments, a Foresight Expert 
Workshop will be held in January 2015 in Berlin at the premises of VDI/VDE-IT on the day after the 
internal workshop.  

The goal is to define the most likely focus areas for the in-depth analysis, i.e. the most promising and 
dynamic field of future change in the field of cluster development. These issues will include thematic 
topics as well as structural/organisational developments.  

The workshop will make use of input resulting from WP 2 and will be structured by the Visual 
Roadmap Technique (VRM; (Kind, Hartmann, & Bovenschulte, 2011)). The VRM is akin to mind-
mapping in that it helps to visually organise different types of information about complex problems. 
The visual representation of concepts, developments, drivers etc. allows to relate the phenomena to 
each other and to analyse them in a systematic way. In a nutshell, the VRM is a road map matrix 
made up by the time line (abscissa) and 4 thematic domains (framework conditions, technological 
developments, resulting products and services, outcomes and impacts) on the ordinate. The systema-
tisation process will be moderated by consultants with ample experience in this method. It allows to 
unearth the implicit knowledge of experts and to clearly structure it by relating different dimensions to 
each other. The VRM will be used to develop an initial mapping about the links between trends, driv-
ers and possible outcomes, i.e. it will be applied to complement and consolidate the knowledge about 
trends and drivers that exists within the project team.  

The participants will be external experts such as from business, industry, research in the field of clus-
ter development and cluster management (a total of max. 25 persons). As for the Internal Foresight 
Workshop the Visual Roadmap Technique described above (task 3) will be used to structure the dis-
cussion. Due to the fact that we expect more than one common road map, after the general introduc-
tion up to four moderated partial groups will be formed to elaborate “their” topic. This step will take 
about 1,5 hours. Afterwards, the experts will have the opportunity to analyse, discuss and comment 
the other roadmaps applying a world café walk over in a participatory style. A common final discussion 
will merge all the information. The described procedure is very robust and has been successfully ap-
plied by VDI/VDE-IT in several projects. 

4.3.5 Code and Analyse Documents 

Coding and analysing different types of sources – manly documents – is a central activity of our fore-
sight methodology. Basing on the input of the trends identified in WP2 and the outcomes of the expert 
workshop, the coding system for document analysis will be adapted. In general, VDI/VDE-IT will use 
its established Horizon Scanning system using Atlas.ti-software for qualitative analysis in order to car-
ry out the coding (a detailed description of the method can be found in (Bovenschulte, Ehrenberg, & 
Compagna, 2014). 

This system makes use of a detailed coding scheme starting from a set of updated megatrends and 
itemised into some 100 single codes. All documents will be analysed by the project team – the codes 
will classify distinctive information units (text paragraphs). Due to the fact that nearly all of these infor-
mation units will be classified by two or more codes (covering two or more aspects), thematic conver-
gences can be detected by co-occurrence analysis provided by Atlas.ti. The higher the value for co-
occurrence is (0 = no co-occurrence; 1 = full co-occurrence), the more likely it will be that an emerging 
trend can be detected by in depth analysis of the related information units (text paragraphs).  

This method allows the qualitative analysis of hundreds of information units without losing thematic 
connectivity. As the coding scheme is very comprehensive, it is suitable for information on technology 
as well as on economy or society. For this reason, the co-occurrence will be generated from a hetero-
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geneous information pool that avoids disciplinary or monothematic bias. The experiences gained in 
other projects show that high ranking and peer-reviewed papers and books in general do not provide 
future relevant information due to their slow publishing procedure. Grey literature, conference proceed-
ings, policy papers, blogs and even newspapers are a much more valuable source for Horizon Scan-
ning due to their day to day actuality. As coverage of all European or even worldwide languages is not 
possible (the consortium represents English, French, German, Spanish and Portuguese), the text 
analysis benefits from the fact that clusters are an international topic; as in many disciplines, at least 
the guiding developments are published and discussed in English allowing for global accessibility and 
coverage.  

Team members from TG and VDI/VDE-IT will do the coding of documents. We will create an initial list 
of code at the Internal Foresight Workshop, which will be validated through the discussion at the Fore-
sight Expert Workshop. To ensure a homogenous application of the codes we will hold a joint coding 
session in February 2015, which will be followed up by a regular feedback among the team members 
coding the documents. 

4.3.6 Build Scenarios about Cluster Futures 

A number of scenarios about the future of cluster development will be drafted. The aim is to develop 
robust, credible and relevant visions of the future that will promote discussion among experts as to 
explore the consequences of possible choices and circumstances that may confront them in the fu-
ture. The scenarios will serve  

■ as a means to facilitate a discussion about future cluster opportunities and challenges,  

■ to spell out their implications, 

■ to identify weak signals that would indicate a development in the direction of a specific scenar-
io and 

■ to foster dialogue between relevant actors in the field. 

For the drafting of the scenarios we will use the analysis of the aforementioned three themes as a 
main input and ask, how their development will shape and effect the development of the three key 
cross-sectoral focal areas. Such an approach appears to be most appropriate, as it would make max-
imum use of the results developed in the previous tasks of the work package. Moreover, such an ap-
proach could build directly on the results of the document analysis described above.  

The team will draft scenarios and discuss them internally. Moreover, we will ask for targeted feedback 
from selected experts in interviews before we will submit the scenarios to the expert group at a work-
shop. 

4.3.7 Hold Scenario Workshop 

External experts will discuss the scenarios on the future cluster development and European cluster 
policy during a one-day internal workshop. The participants will be recruited from the partners of the 
project consortium. They will contribute expertise about industrial and technological trends, as well as 
know how about the latest cluster developments. 

The Scenario Workshop will be held in Berlin and will include a number of activities during the meeting 
that are done in plenary sessions, as well as in smaller break out groups.  

1. Introductory briefing as to objectives and issues addressed 
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2. Warming up and ice-breaking activities such as a discussion and analysis of key drivers, un-
certainties, actors and factors;  

3. Scenario development (e.g. identification of key drivers, events, weak signals that indicate that 
a particular the scenarios is unfolding) in break out groups;  

4. Scenario analysis and their implications for projects and priorities regarding cluster develop-
ment and policy making in break out groups; 

5. Summary and review of progress made during the day 

Activities (3) and (5) present the core of the workshop and will be pursued in break out groups of 5-6 
participants. The discussion of the implication of each scenario will provide a more detailed and nu-
anced account of the consequences of the consolidated scenarios. The discussion will e.g. address 
the following questions: 

■ What are the opportunities presented by each scenario for clustering and industrial transfor-
mation?  

■ What are the challenges presented by each scenario?  

■ How well positioned is Europe to maximize the benefits from those opportunities and minimise 
the consequences of the threats?  

■ What policy action is required?  

4.3.8 Formulate Policy Recommendations and Write up Foresight Report 

The objective of stage 5 of our work plan is to formulate the policy recommendations. 

As methods we will use desk research and workshops to outline the policy implications of the scenari-
os. In part the scenario workshop, in particular the work of the break out groups will provide a first 
input, which will be detailed in subsequent desk research. We will address the following key questions: 

■ What are the opportunities for clustering presented by each scenario?  

■ What are the challenges presented by each scenario?  

■ How well positioned is cluster policy to maximize the benefits from those opportunities and 
minimize the consequences of the challenges?  

■ What policy action is required?  

■ What are the implications for cluster managers? 
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