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Executive summary 

Objective and methodology of analysis  

The European Cluster and Industrial Transformation Trends Report (the Trends Report, in brief) 

identifies and analyses where and how clusters of related industries are transforming 

themselves and where new specialisation patterns give rise to the emergence or renewal of 

industries.  

The report aims to support poli cy-makers, cluster practitioners and companies to spot 

transformation trends at an early stage by examining, in particular, the ten emerging industries 

previously identified by the European Cluster Observatory (2012), namely:  

 
Advanced Packaging Environmental industries 

 

 
Biopharmaceuticals Experience industries 

 

 
Blue growth industries Logistical Services 

 

 
Creative industries Medical Devices 

 

 
Digital industries Mobility Technologies  

 

The analysis contributes to facilitating the policy efforts towards establishing favourable 

framework conditions for the development of emerging industries, which evolve at the 

borderlines of different competences and hence cut across and reshape traditionally defined 

sectors. It also helps European regions identify potential collaboration areas where emerging 

industries cut not only across sectors, but also across borders.  

The methodology is a mix of quantitative and qualitative methods, including statistical analysis 

and social network analysis of patenting and co-patenting, Mergers and Acquisition (M&A) 

transactions, Joint Ventures, strategic alliances and innovation networks (JV&A) data; extensive 

literature and documentary review; foresight analysis; Delphi surveys involving international 

experts on different topics; consultation with regional stakeholders in a sample of European 

regions in industrial transition; survey of international, national and regional cluster 

programmes; and data of the European Secretariat of Cluster Analysis (ESCA) on cluster 

organisations.  

The methodology follows the approach adopted in the previous European Cluster Trends 

Report (European Cluster Observatory, 2015) to ensure consistency of data and comparability 

of findings over a long time period.  
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Global megatrends and their impact on emerging industries  

Technological, 

socio-political, 

environmental 

and economic 

megatrends 

shape the 

development of 

emerging 

industries  

The future development of emerging industries is shaped by a number of 

global megatrends, defined as sustained forces on a global and macro-

economic level that influence the developments of business, environment, 

economy, society, cultures and citizens' lives on a local and global scale.1  

Ten megatrends , selected on the basis of a comprehensive review of the 

most recent literature,2 have been investigated in detail. Some relate to the 

diffusion of new disruptive technologies (Automation, Mass customisation 

and servitisation, Integration of subjects and objects, Data-driven world, 

Cybersecurity and blockchain); others are more closely related to 

demographic, socio-political, environmental and economic shifts 

(Globalisation and geopolitics, Demographic shifts, Green and circular 

economy, Urbanisation and smart city, Smart mobility). The megatrends 

pose both significant challenges and opportunities for the emerging 

industries by affecting the business models, creating incentives or 

deterrents to the development of new markets, a ltering employment and 

productivity, causing shifts in skills requirements and disrupting existing 

value chains.  

Figure A - Impact of ten global megatrends on ten emerging industries 

 

Source: EOCIC 

Some emerging 

industries will 

be impacted the 

most  

The foresight analysis and impact assessment highlight that the Digital 

industries , Mobility Technologies  and Logistical Services  are impacted 

the most by all the identified global megatrends. Conversely, some 

industries are more decisively influenced by particular megatrends. For 

instance, population ageing creates opportunities for new products and 

service development and applications in the Biopharmaceutical industries. 

Blue Growth industries, and especially the sectors related to maritime 

                                              

1 The concept of megatrend emerged in the 1980s, with the seminal work of John Naisbitt, òMegatrends: Ten New 

Directions Transforming Our Livesó (Naisbitt, 1982). 

2 For the full literature review, see EOCIC, 2019b. 
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navigation, are affected by the changing mobility paradigm, driven by 

Automation, Green and circular economy and Smart mobility trends. 

Cybersecurity and blockchain are expected to impact especially on health-

related sectors (Medical Devices), insurance and mobility (Digital industries, 

Mobility Technologies and Logistical Services).  

Cross-sectoral dynamics of industrial transformation  

Cross-sectoral 

linkages favour 

industry 

transformation  

The global megatrends push for substantial technological transformation at 

different levels of the value chain, increasing servitisation and product 

personalisation and attention towards greener and environmentally friendly 

solutions. Cross-sectoral linkages play a central role in industrial 

transformation and the development of emerging industries  because they 

favour collaboration between firms  and knowledge spill overs and therefore 

innovation. 

Cross-sectoral linkages are defined as any form of interaction (e.g. supplier-

client relationships, R&D activities, strategic alliances and collaborations) in 

which the two interacting parties belong to different industrial sectors. To 

study the transformation trends of the ten emerging industr ies, data on 

cross-sectoral patents, M&A and J&A since 2000 were analysed.  

Cross-sectoral 

linkages have 

grown for most 

of the emerging 

industries  

 

 

 

 

 

 

Elaborations on cross-sectoral patents, M&A and JV&A data indicate that 

overall, the ten emerging industries keep being highly interconnected with 

a large number of sectors. Figure B shows the number of cross-sectoral 

linkages observed in the 2011-2016 period and the growth rate over the 

previous years (2005-2010) for each emerging industry. The following key 

findings can be highlighted .  

¶ Digital industries are among the most interconnected, providing key 

enabling technologies to other sectors. They are characterised by the 

largest number of cross-sectoral patents and also by a high level of 

cross-sectoral business operations. The data analysed show that the 

number of these linkages keeps increasing over time.  

¶ Environmental industries  are also deeply associated with several 

other industries. Innovations in the fields of pollution manag ement, 

cleaner technologies and renewable energy sources, products and 

resource management trigger changes in the value chain of all other 

industries.  

¶ The Medical Devices  industries rely to a great extent on technologies 

developed for other sectors. As an illustrative example, sensor and 

automation technologies that are applied to the automotive sector 

are increasingly used also for medical robotics. 

¶ The Creative industries  recorded top -level numbers in M&A and 

JV&A operations. Patents are less numerous than for other emerging 

industries, even if significantly increasing over time. The Creative 

industries have strong intersections with the medical/health sectors 

due to the increasing application of game and virtual reality 

technologies for medical treatment .  
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Figure B - Number and growth rate of cross-sectoral linkages by emerging industry 

 

Source: EOCIC 

 ¶ Experience industries are becoming high-tech and high-touch, 

highly creative and cultural, connecting with media and design sectors 

as well as digital industries as software and web sites have acquired 

an increasingly prominent role.  

¶ The Logistical Services  and Mobility Techno logies  industries, even 

if not characterised by a high number of cross-sectoral patents, show 

a remarkable increase in M&A operations. The Smart mobility 

megatrend is driving deep transformation trends (e.g. smart 

warehouses, connected trucks, autonomous vehicles, etc.) that are 

likely to disrupt these industries in the next years.  

¶ The Blue Growth  industries are undergoing similar transformations 

(e.g. the development of environmentally friendly ships and 

autonomous driving boats).  

¶ Traditional cross-sectoral linkages along the value chain of the 

Advanced Packaging  industries (e.g. with the food and beverage 

sectors) have weakened, but stronger linkages are emerging with 

other sectors, especially in the upstream stages of the value chain, 

reflecting the int roduction of advanced materials (eco-packaging), 

advanced machinery (digital printing), intelligent manufacturing and 

smart packaging. 

¶ Biopharmaceuticals record a decreasing number of cross-sectoral 

linkages in terms of patents. As to strategic business operations (M&A 
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and JV&A), the growth rate in the past years has been positive, even 

if below the average of the other emerging industries. Some sectors 

included in the definition of biopharma industries are indeed losing 

relevance, but other new sectors are gaining importance. For instance, 

the food and beverage sector is increasingly linked with 

biopharmaceuticals, which reflects the strong growth of the pharma 

food market segment. 

The ongoing 

transformation 

processes call 

for updating  the 

definition of 

emerging 

industries  

As a consequence of the dynamism and progressive transformation of 

emerging industries, the boundaries of emerging industries are changing. 

Also, some industries are so strongly interconnected one to another that it 

is becoming challenging to discriminate between them (for instance, the 

Digital, Experience and Creative industries). In parallel, a new cross-sectoral 

industry is emerging in the European landscape: the (smart) construction 

industry . Smart materials, eco-building, sustainable hotels, intelligent 

systems and smart technologies to control building operations (e.g. heating, 

security, etc.) are trends that are profoundly changing the value chain of the 

construction industry and increasing the interlinkages between this industry 

and other manufacturing and service sectors. These developments suggest 

the need to update the definition of European emerging industries to better 

reflect more recent transformation trends.  

Figure C - Regions (NUTS 2) with a higher degree of cross-sectoral and cross-regional linkages in 2011-2016 

 

Source: EOCIC 

Cross-sectoral 

and cross-

border linkages 

are increasing , 

especially for 

Eastern 

European 

regions  

The network analysis reveals that industries are increasingly connected not 

only across sectors, but also across borders.3 The number of NUTS 2 regions 

connected to each other by cross-sectoral linkages is increasing over time. 

For each industry, new communities of regions  strongly interconnected  

via cross-regional and cross-sectoral activities are emerging in Eastern 

Europe . They include, for instance, Wielkopolskie, Dolnoŝlńskie and 

Pomorskie in Poland, the Nord-Vest region in Romania (especially for the 

                                              

3 See Chapter 3. 

https://en.wikipedia.org/wiki/Dolno%C5%9Bl%C4%85skie
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 Digital industries centred in the area of Cluj-Napoca) and the 

Severozapaden region in Bulgaria (especially for Creative industries and 

Experience industries). The Spanish regions are also increasingly 

interconnected with each other and, to a more limited extent,  with regions 

of other Member States.  

Figure C provides the full picture of EU regions with a high degree of cross-

sectoral linkages (above the EU median in 2011-2016)4. 

EU emerging industries in the global economy  

 

 

 

 

 

 

 

Orientation 

towards 

internationalisa -

tion is higher for 

the Digital, 

Environmental 

and Blue Growth 

industries  

 

 

 

Central Eastern 

Europe is 

relatively more 

open to 

collaboration 

with firms 

located in non -

EU countries 

Internationalisation is a key driver of transformation and growth for firms 

and the ecosystem in which they operate. Collaboration across the borders 

can fuel product upgrading, the adoption of more advanced technologies 

and business models, the accumulation of knowledge and a shift towards 

more remunerative sector specialisations. According to ESCA data5 on over 

100 European cluster organisations during the 2015-2017 period, clusters 

in the ten emerging industries display different patterns of 

internationa lisation, as Table A shows.  

The relative importance of internationalisation by cluster manager 

perspective and the degree of internationalisation of cluster participants is 

relatively higher for clusters operating in the Digital, Environmental, and 

Blue Growth industries. Conversely, there is scope for improvement in the 

level of internationalisation for the Advanced Packaging and Experience 

industries and to some extent, also for the Creative industries and Logistical 

Services. However, the intensity of cross-sectoral and cross-regional 

linkages and comparison with the level of internationalisation displayed in 

the previous Cluster Trends Report (2015)6 indicate that the degree of 

internationalisation of these industries is growing over time.  

Countries in central-western, southwest and northern Europe record the 

highest number of cooperation activities across the borders. In relative 

terms, clusters in Central Eastern Europe cooperate more with countries 

beyond the EU than with other European countries. North America and 

Eastern Asia are the regions where the highest number of collaboration 

activities are activated by European clusters.  

                                              

4 The colour scale indicates the number of emerging industries (from 1 to 10) for which each region has high 

cross-sectoral and cross-border linkages. 

5 These data were provided by the ESCA upon request (https://www.cluster -analysis.org/).  

6 https://ec.europa.eu/growth/industry/policy/cluster/observatory/european -cluster-trend-report_en.  

https://www.cluster-analysis.org/
https://ec.europa.eu/growth/industry/policy/cluster/observatory/european-cluster-trend-report_en
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Table A - Level of internationalisation of the ten emerging industries (2015-2017) according to ESCA data 

Emerging industry  

Importance of 

internationalisation according 

to the cluster managers  

International 

orientation of 

clusters participants  

Availability of 

internationalisation -

oriented services  

Advanced Packaging     

Biopharmaceuticals     

Blue Growth industries     

Creative industries     

Digital industries     

Environmental industries     

Experience industries     

Logistical Services     

Medical Devices     

Mobility Technologies     

Legend: Green: relatively higher level of internationalisation; orange: relatively medium level of 

internationalisation; red: relatively lower level of internationalisation (compared to the other emerging industries) 

Source: EOCIC elaboration based on ESCA data 

Besides 

providing 

collaboration 

opportunities, 

international 

partner 

countries  also 

raise 

competition for  

European 

emerging 

industries  

The analysis of sectoral strengths in a sample of international countries,7 

namely the USA, Canada, Japan, Singapore and  the Republic of Korea , 

shows that all these countries enjoy a forefront or important position in 

many of the key sectors that define the ten European emerging industries. 

In spite of its good research and innovation capabilities, the EU generally 

lags behind the USA and Japan in some emerging industries, such as Digital 

industries, Mobility industries and Biopharmaceuticals. At the same time, 

the EU has to face increasing competition from other countries, such as 

Canada on artificial intelligence, Singapore on Logistical Services and South 

Korea on Environmental and Experience industries.  

The future position of European emerging industries in the global value 

chain depends on the ability of the largest and mo st innovative European 

economies, defined as either òstrong innovatorsó or òinnovation leadersó by 

the European Innovation Scoreboard8  (e.g. Germany, France, Sweden, 

Belgium, Denmark) to maintain high R&D and innovation levels and lead 

the industr ies' cross-sectoral transformation process, but also on the 

potential of the fast -growing and increasingly innovative Eastern European 

regions to rise as the new òEuropean Silicon Valleysó, i.e. innovative and 

vibrant tech hubs The latest European Innovation Scoreboard indeed shows 

that the innovative performanc e between 2011 and 2018 improved for 25 

EU Member States, including not only the most innovative ones,9 but also 

the so-called ômoderate innovatorsõ like Poland, Slovakia, Lithuania, Latvia, 

Spain and others.   

                                              

7 See Chapter 4.  

8 European Commission (2019): https://ec.europa.eu/growth/industry/innovation/facts -figures/scoreboards_en.  

9 The only exception is Germany, which recorded a slight decline (less than 1%) in its innovation performance level 

over the 2011-2018 period, although it still maintains the position of ôinnovation leaderõ in Europe.  

https://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en
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The role of clusters for industrial transformation  

Clusters are 

natural hot -

spots of inter -

sectoral and 

cross-border 

interaction  

 

 

 

 

 

 

High importance 

is attached to 

support ing  

cross-sectoral 

collaboration 

and 

internationalisa -

tion  

 

 

 

 

 

 

 

 

 

There is 

potential to 

increase cluster 

support to skill 

development 

and 

entrepreneurship  

Clusters facilitate cross-sectoral and cross-regional collaboration, thanks to 

their model of governance that is based on vertical and horizontal 

cooperation and their embeddedness in regional business and innovation 

ecosystems, but also their integration in global value chains. Cluster 

organisations could effectively influence the degree of participation of 

European industries into global value chains, first by increasing participation 

of SMEs in clusters, and then by supporting their internationalisation 

activities, cross-sectoral linkages and transnational collaboration in research 

and innovation, skill development of SMEs and stimulating entrepreneurship 

among cluster members. All these support measures contribute to 

modernising industries and allow SMEs in clusters to move up in the value 

chain.10  

A survey of cluster programmes in the EU Member States and regions 

conducted by the European Observatory for Cluster and Industrial Change in 

201811 shows that a variety of initiatives is in place to support clusters across 

Europe. National and regional cluster authorities consider that support ing 

cross-sectoral collaboration and promoting internationalisation are 

prominent objectives for cluster organisations. Support for 

internationalisation is considered crucial, especially by many Eastern 

European Member States such as Estonia, Hungary, Latvia, Czech Republic, 

Poland and Romania. This finding is coherent with the relatively higher 

collaboration activities that clusters in these countries undertake with 

countries in other geographical areas of Europe or non-European countries. 

Since cluster policy is generally linked to innovation policies, the majority of 

cluster programmes surveyed attach great importance to innovation 

objectives too, by either promoting collaborative R&D projects, the 

commercialisation of innovation  or industry digitalisation, but also business 

model innovation.  

Support for skill development and entrepreneurship are not yet systematically 

targeted by cluster organisations, as they often fall within the mandate of 

other organisations that are part of the regional innovation ecosystems (e.g. 

universities, vocational schools, incubator centres). Nevertheless, consistent 

evidence highlights that the cluster  policies and initiatives can be effective 

instruments for organising and delivering skill development and 

entrepreneurship policies thanks to their bottom -up dynamics and ability to 

exploit synergies with other support services. 

 

                                              

10 See Chapter 5. 

11 https://www.clustercollaboration.eu/news/report -cluster-programmes-europe-and-beyond.  

https://www.clustercollaboration.eu/news/report-cluster-programmes-europe-and-beyond
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1 Introduction  

1.1 Purpose of the document  

The European Cluster and Industrial Transformation Trends Report (the Trends Report, in 

brief) identifies and analyse s where and how clusters of related industries are 

transforming themselves and where new specialisation patterns give rise to the 

emergence or renewal of industries.   

The Trend Report supports policy-makers, cluster 

practitioners and companies in spotting  transformation 

trends at an early stage, by examining, in particular, the ten 

emerging industries identified by the European Cluster 

Observatory (2012).  

The analysis contributes to the policy efforts towards 

establishing favourable framework conditions f or the 

development of emerging industries, which evolve at the 

borderlines of different competences and hence cut across 

and reshape traditionally defined sectors. It also helps 

European regions identify potential collaboration areas in 

which emerging indu stries cut not only across sectors, but 

also across borders.  

The key questions of the Trends Report are the following. 

¶ What are the global megatrends and their impact on industrial transformation?  

¶ What are the ongoing dynamics of industrial reconfiguratio ns that can lead to the 

emergence of new industries and new patterns of geographical clustering? 

¶ What is the pattern of internationalisation of European emerging industries?  

¶ How do European emerging industries perform compared to their main international 

partners?  

¶ What is the role of clusters in industrial transformation processes?  

The analysis focuses on the EU Member States and regions. Nevertheless, it also takes into 

account global trends in terms of industrial dynamics, cross-sectoral trends and global value 

chains. The objective is to make available fact-based analysis that facilitates modern cluster 

policy-making in support of emerging industries by identifying promising areas of related 

industries with strong cross-sectoral linkages by which new winners may emerge. 

  

The ten emerging industries: 

¶ Advanced Packaging 

¶ Biopharmaceuticals 

¶ Blue growth industries 

¶ Creative industries 

¶ Digital industries 

¶ Environmental industries 

¶ Experience industries 

¶ Logistical Services 

¶ Medical Devices 

¶ Mobility Technologies 
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1.2 Structure of the document  

The document is structured as follows:  

¶ Chapter 2: Global megatrends and their impact on emerging industries . This chapter 

presents the global megatrends that impact on the current and future development of 

emerging industries. 

¶ Chapter 3: Cross-sectoral dynamics of industrial transformation. This chapter 

analyses the dynamic trends of industrial transformation occurring in the ten cross-

sectoral emerging industries. 

¶ Chapter 4: EU emerging industries in the glob al economy. This chapter analyses the 

ten European emerging industries from a global perspective. Specifically, it investigates 

the internationalisation and trans -regional cooperation trends of clusters and the 

transformation trends identified for European  cross-sectoral emerging industries 

compared with the trends observed in five extra-EU countries. 

¶ Chapter 5: The role of clusters. This chapter presents and discusses the existing and 

desirable business support services to accompany or stimulate industrial transformation. 

¶ Chapter 6: Conclusions.  This chapter assembles the main findings from the previous 

chapters and provides a conclusive assessment. 

Three annexes are enclosed to this report . 

¶ Annex A includes a summary factsheet that reports upon the most important facts 

presented in the Trends Report. 

¶ Annex B presents the detailed data of the main cross-sectoral linkages and the top and 

emerging regions for each emerging industry . 

¶ Annex  C includes the list of bibliographical references. 

The Trends Report is accompanied by additional background documents that underpinned its 

preparation and that provide more information on specific topics to illustrate the robustness 

of the methodology and to make it possible to replicate the statistical analysis of cross-sectoral 

linkages. Several background materials have been produced by the European Observatory for 

Clusters and Industrial Change (hereafter EOCIC): 

¶ Methodology  for the European cluster and industrial transformation trends report  

(EOCIC, 2019b); 

¶ Foresight scenarios of the ten global megatrends and their impact on the industry  

(EOCIC, 2019c); and 

¶ Cross-sector trends, geographic patterns and value chains analysis of ten European 

emerging industries (EOCIC, 2019d). 
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2 Global megatrends and their impact on 

emerging industries 

This chapter  presents the main global megatrends that are expected to shape most of the 

future development of European emerging industries. It investigates the likely evolution 

of megatrends and their possible impacts on the t en cross-sector emerging industries.  

2.1 Definition and identification of megatrends  

The concept of megatrends emerged with the seminal work of John Naisbitt in the 1980s. He 

original ly defined megatrends as òlarge social, economic, political, environmental or 

technological changes that are slow to form but continue relentlessly over several economic 

cyclesó (Naisbitt, 1982). There is wide agreement in the literature on the main characteristics of 

megatrends (Kersten, 2014): 

¶ they extend over a long -term scale  (typically at least 25 to 50 years); 

¶ they are ubiquitous , shaping and being shaped by different social systems (politics, 

economy, etc.); 

¶ they are global , affecting the entire world on a global as well as on a local level, although 

specific impacts might vary by country or region; and 

¶ they are robust , able to overcome temporary and localised setbacks. 

A central assumption in the analysis of megatrends is that they can be detected from early 

weak signals (von Groddeck and Schwarz, 2013) that consolidate over time. 

An extensive review of the most recent academic and grey literature led to the identification of 

ten global megatrends. The following main criteria were considered for the selection of 

megatrends: (i) the consensus in the literature on the relevance of the megatrend; (ii) the 

availability of information on the future development of the megatrend; and (iii) the 

pervasiveness and cross-sectoral impact of the megatrend. 

Some of the selected megatrends relate to the diffusion of new disruptive technologies, while 

others are more closely related to demographic, socio-political, environmental and economic 

shifts. The list of megatrends includes both existing, long-lasting trends that have already 

undergone certain developments and other more recent trends, for which it is possible to 

identify only some weak and diffuse signals that indicate that a new relevant megatrend is 

emerging.  

Table 1 presents the ten analysed global megatrends.  
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Table 1 ς List of ten global megatrends  

Global megatrend  Definition  

Technological megatrends  

 

Automation  

 

Automation means the use of robotics and òvarious control systems for 

operating equipment with minimal or reduced minimal interventionó (RBC, 

2014). 

 

Mass 

customisation 

and servitisation  

Mass customisation means òDeveloping, producing, marketing and 

delivering affordable goods and services with enough variety and 

customisation that nearly everyone finds exactly what they wantó (Business 

Innovation Observatory, 2013). Servitisation is the òinnovation of an 

organisationõs capabilities and processes to better create mutual value 

through a shift from selling products to selling product -service systemsó 

(Baines et al, 2009). 

 

Integration of 

subjects and 

objects  

It is the process driven by new technologies such as the Internet of Things 

(IoT), augmented/ virtual reality (AR/VR), and human-machine interactions.  

 

Data-driven 

world  

It includes data analytics techniques and Artificial Intelligence (AI). 

 

Cybersecurity 

and blockchain  

Cybersecurity is the process towards increased òprotection of networked 

information systemsó (Department of International Trade, 2018). 

Blockchain is a òdistributed digital ledger technology utilising 

cryptography and timestamps to provide a permanent reco rd of various 

types of transactions and interactionsó (IHS Markit, 2018). As such, it is 

considered a possible solution to some cybersecurity and digital trust 

challenges. 

Socio-political megatrends  

 

Globalisation 

and geopolitics  

It covers the prominence and transformation of global trade and the most 

recent shifts in international powers.  

 

Demographic 

shifts  

It means population growth, migration trends and an ageing society. 

Environmental and smart  economy megatrends  

 

Green and 

circular 

economy  

It is the shift towards an economic system that is internationally 

competitive while achieving high social and environmental standards. It 

covers the energy transition processes and the transition from linear to 

sustainable production models to face resource scarcity. 

 

Urbanisation 

and smart city  

It is the rising share of population living in urban areas and transition ing 

towards more efficient and smarter cities, thanks to decentralisation, 

governance shifts and new ICT solutions. 

 

Smart mobility  It is the transition towards new modes of transportation, the 

transformation of vehicles and the related changes in social norms and 

business models. 

Source: EOCIC 
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2.2 Methodology of analysis 

Megatrends were studied in detail by using foresight and impact analysis methodologies 

through a three-step methodology 12. 

¶ The development of a òconceptual futureó. This involved the description and graphical 

illustration of the future scenario that is most likely to emerge in the next 30 years as a 

consequence of the shifts underpinning the development of each megatrend (Kosow and 

Gassner, 2007). The paths of development, risk and uncertainty factors, linkages between 

different megatrends and possible alternative scenarios were explored. The analysis was 

based on a review of over 300 documents to ensure a comprehensive and balanced 

perspective.  

¶ The analysis of impacts of  megatrends on the emerging industries . The impact 

analysis was largely built on the same literature used for developing foresight scenarios. 

The analysis looked at five different types of potential impacts that carry the most 

important information to unde rstand industrial dynamics (Eurofound, 2018; European 

Commission, 2018a; McKinsey, 2013; PRI, 2017). They are: 

¶ business organisation : transformations in business models, production 

organisation, technological integration  and human resource management; 

¶ new markets : incentives or deterrents to the development of new market s by 

affecting the supply and/or demand of new products and services; 

¶ employment : change in the number of persons employed in particular 

industries, especially because of technological advances, market creation or 

organisational changes; 

¶ skills and productivity : both positive and negative shifts in skills 

requirements/development and the productivity of workers; and 

¶ global value chains (re)organisation : disruption of existing value chains and/or 

creation of new ones. 

¶ External validation . The Delphi survey method was used to challenge critical points in 

the foresight scenarios and the impact analysis to validate the robustness of the initial 

hypotheses and also to collect additional evidence and new insights. This methodological 

tool allows refining long-term predictions in policy -making by favouring consensus-

building between experts (UNIDO, 2004). A total of 41 experts in different disciplines, 

from different countries (both European and extra -European) and different types of 

institutions (academia, industry, government) participated in the two -round Delphi 

survey. 

                                              

12 The report òForesight scenarios of ten global megatrends and their impact on the industryó (EOCIC, 2019c) 

provides extensive details on the methodology of analysis adopted. 
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2.3 Foresight scenarios and impact assessment 

2.3.1 Synthesis of results 

The report òForesight scenarios of ten global megatrends and their impact on the industryó 

(EOCIC, 2019c) provides detailed and comprehensive evidence on how each megatrend is 

expected to develop in the next decades and how it could impact the industry. This set of 

information is summarised in the following sections by jointly considering the five 

technological megatrends, the two socio-political megatrends and the three environmental 

and smart-economy megatrends13. This section provides a synthesis of the assessment by 

putting all the ten global megatrends at comparison to answer two questions . 

¶ Which global megatrends are likely to have the strongest impact on the future of 

industries? 

¶ Which emerging industries are expected to be affected the most by the global 

megatrends? 

Impact of ten global megatrends on ten emerging industries 

 

Source: EOCIC 

Figure 1 shows the overall impact of each megatrend on each emerging industry: the larger 

the bubble, the larger the expected impact of the selected megatrends for the considered 

industry14. The figure accounts for both positive and negative effects since every megatrend is 

expected to pose both great challenges and opportunities for industry development.   

                                              

13 Table 1 shows the specific megatrends considered under each category.  

14 More specifically, the bubble size reflects the number of impact dimensions (business organisation, market 

opportunities, skills and development, global value chain) that are considered to be affected the most by each 

megatrend on each emerging industry. For each megatrend and emerging industry, this value can go from 0 (i.e. 

the megatrend is not expected to impact the industry significantl y) to 5 (i.e. the megatrend is expected to impact 

significantly all the five types of impact of the considered industry). The full results are displayed in EOCIC, 2019c. 
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The analysis indicates that the Digital industries, Mobility Technologies and Logistical Services 

are (and will be) impacted the most by all of the identified global megatrends. Conversely, 

some industries are more decisively influenced by specific megatrends. This is the case, for 

instance, of the Biopharmaceuticals industries, which have already started undergoing 

significant changes because of demographic shifts. Population ageing, in particular, creates 

opportunities for new products, services and applications in the biopharma field. Blue Growth 

industries, and especially the sectors related to maritime navigation, are affected by the 

changing mobility paradigm, driven by automation, green and circular economy and smart 

mobility trends. Cybersecurity and blockchain impact especially on health-related sectors 

(Medical Devices), insurance and mobility (Digital industries, Mobility Technologies and 

Logistical Services), but future technology development and the risks of new cyber-attacks may 

expand the overall impact of this megatrend to other industries as well.  

Overall, the megatrends that are expected to impact the largest number of emerging industries 

are: 

¶ mass customisation and servitisation, which trigger changes in business organisation and 

creation of new market segments; 

¶ smart mobility, which is having disruptive effects on different sectors. The increasing 

focus on energy efficiency, alternative fuels, shared mobility, automated vehicles and 

transport systems require changes in business organisation models, skills sets and value 

chain structure of the emerging industries, which may present at the same time 

challenges and opportunities for firms, depending on their ability and willingness to 

embrace change; and 

¶ green and circular economy, which determines the greatest challenges across all the 

industries, particularly regarding changes in business models and transformation of 

global value chains that will likely become shorter and circular. A more efficient use of 

resources is expected to improve productivity and boost competitiveness. 

Other megatrends have important impacts (both positive and negative) on specific features of 

the industry structure. In Figure 2, the bar length reflects the number of emerging industries 

for which the megatrend is having the largest effect in terms of the considered type of impact: 

the longer the bar, the higher the number of emerging industries (up to 10) that are 

significantly impacted along a specific dimension 15.  

For instance, automation causes the most changes in business organisation and skills and 

productivity of emerging industries. Demographic shifts, urbanisation and smart city and the 

data-driven world generates new market opportunities through the development of new 

products and services that meet changing demand. Compared to other megatrends, 

urbanisation and smart city impact employment levels of the largest number of industries . On 

the one hand, employment opportunities may arise in the (smart) mobility, ICT, housing, energy 

and environmental sectors. On the other hand, the traditional urban transport sectors (buses, 

                                              

15 For more details, see the report òForesight scenario of the ten global megatrends and their impact on the 

industryó (EOCIC, 2019c).  
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taxis and rail) could witness a loss of employment due to large-scale automation and ICT 

pervasiveness.  

Degree of future impact of global megatrends for different types of impact 

 

Source: EOCIC own estimation 

The next sections provide detailed information about the impact of each megatrend.  

 

Business 

organisation

New market 

creation 
Employment

Skills and 

productivity

GVC 

(re)organisation

Automation 6 1 5 7 3

Mass customisation and servitisation 8 8 3 5 6

Integration of subjects and objects 3 5 1 4 3

Data-driven world 6 7 4 4 2

Cybersecurity and blockchain 4 4 1 4 1

Globalisation and geopolitics 3 4 2 3 3

Demographic shifts 7 6 3 3 0

Green and circular economy 8 6 2 5 5

Urbanisation and smart city 2 6 6 4 0

Smart mobility 5 5 4 6 5
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2.3.2 Technological megatrends 

The global technological megatrends include five distinct but strongly interrelated megatrends: 

automation, mass customisation and servitisation, integration of subjects and objects, data-

driven world, and cybersecurity and blockchain.    

2.3.2.1 Automation  

Automation allows the realisation of (primarily manufacturing/production) tasks with limited 

or no human intervention. Robotics has been the cornerstone of the automation proc ess since 

the second half of the 20th century.  Some industries, such as automotive, have a long history 

of use of robotics (RBC, 2014). However, this megatrend is 

revolutionised by the rise of new robots that are incr easingly 

connected, digitised and powered by AI (BCG, 2014). While the 

penetration rate of robotics was low in the 2010s, there is 

considerable potential for development (RBC, 2014), given that 

investments in R&D (robotics and other automation -enabling 

technologies such as the Internet of Things and AI) and 

spending for automation capital are increasing substantially. 

The trend towards greater customisation of goods and services is already pushing for further 

automation  because it reconciles the benefits of mass production and flexibility to deliver 

personalised products (Eurofound, 2018). In the late 2020s and early 2030s, pressure from 

population ageing and the related risks of labour shortage s are likely to favour the 

generalisation of automation (OECD, 2017a; Strack et al., 2011). 

2.3.2.2 Mass customisation and servitisation  

 Growing demand for personalised products and services requires adapted production/service 

offers and the ability to recognise individual demand shift. This 

shift in consumer behaviour is not only driven by changing 

values, such as the willingness to contribute to the design and 

manufacturing processes, but also by technological innovations 

that enable them (e.g. 3D printing, social media, e-commerce). 

Overall, the tendency of shortened product life cycles, faster 

and more flexible manufacturing processes and open 

innovation systems allow for mass production of personalised 

products and services. Servitisation, i.e. the process of creating 

value by adding services to products, was already widespread among manufacturers before 

the 2010s (Crozet and Milet, 2017). 

2.3.2.3 Integration of subjects and obj ects  

This megatrend deals with the ever-greater use of technological linkages (mainly through ICT) 

to manage a wide range of economic, social and technical functions. It centres on the Internet 

of Things (IoT) and the renewal of human-machine interactions (e.g. through 

augmented/ virtual reality). The IoT can be defined as the generalised òconnection of devices 

(any devices) to the internet using embedded software and sensors to communicate, collect 

An annual business growth 

of 5%-10% is experienced 

by early adopters of 

servitisation models, with 

services generating 50% of 

revenue (Business 

Innovation Observatory, 

2016). 

An estimated 14% of jobs 

face high likelihood of 

automation and another 32% 

are likely to face significant 

change in how they are 

carried out (OECD, 2018). 
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and exchange data with one anotheró (EY, 2016b). Augmented and virtual reality òuse next-

generation information and communications technologies in near -eye display, perception and 

interaction, rendering proc essing, network transmission, and content creation to build a new 

industry across terminals, channels and the cloud, satisfy customers' requirements for an 

immersive experience, and drive the expansion and upgrade of information consumption and 

the integrated innovation in traditional industriesó (CAICT and 

Huawei, 2017). The integration of subjects and objects has long-

standing foundations. However, there is evidence that this 

megatrend is currently consolidating to deliver (parts of) the 

expected promises (Hewlett Packard Enterprise, 2017). As costs 

of technologies associated with this megatrend are relatively 

low, the uptake will probably be quick .  

2.3.2.4 Data-driven world  

The world is increasingly being driven by data for industrial, economic and social applications. 

Modern data analysis techniques allow the analysis of very large 

datasets (e.g. Big Data) with which traditional methods are not 

efficient in getting useful information. The transition towards a 

data-driven world is driven by the development and 

generalisation of AI for concrete applications (McKinsey Global 

Institute, 2017b; Strategic Council for AI Technology, 2017) and 

the consolidation of the data environment, i.e. the technical, 

socio-economic and regulatory context of data production, 

storage, exchange and valorisation (European Commission, 

2018b; European Commission 2018c; Villani, 2018). The foundations of the megatrend were 

already solidly established as of the late 2010s, with several private and public initiatives and 

policies around the role of data and AI, in particular for application in services and industry 

(European Parliament, 2018).  

2.3.2.5 Cybersecurity and b lockchain  

The cybersecurity megatrend is becoming a major challenge for 

the future of the industry. The generalisation of ICT through 

automation, integration o f subjects and objects and AI are 

notable contributors to the increase in the cybersecurity risk 

faced by industries because of vulnerabilities induced by the 

complexity of systems and multi-organisational dependencies 

(Dutch Cyber Security Council, 2016; MForesight and CCC, 2017). 

Cyber threats are expected to rise in frequency, complexity and potential impacts for citizens 

and businesses alike. Technical and social protection against these threats will be a priority in 

the following decades. Blockchain is considered one of the possible solutions to cybersecurity. 

Blockchain is òa real-time ledger of records stored in a distributed, peer -to-peer fashion 

independent from any central authorityó. It emerged as the technical backbone of 

cryptocurrencies (such as the Bitcoin) but also has the potential to disrupt several industries, 

like insurance services (e.g. through smart contracts). 

By 2030, the total 

absorption level of AI by 

companies will reach 50%. 

35% of companies will have 

fully adopted AI while 70% 

will have adopted some AI 

technologies (McKinsey 

Global Institute, 2018b). 

Cybersecurity attacks 

might cause a loss in value 

creation of USD 5.2 

trillion for companies 

over the next five years. 

(Accenture, 2019). 

 

 

 

 

 

 

 

 

 

 

 

By 2010 there will be around 

30 billion  of IoT devices 

worldwide (Roland Berger, 

2017a) and 1 billion  users 

of augmented reality 

(Deloitte, 2017a).  
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The main paths of development of these five megatrends in the long-term are extensively 

investigated in EOCIC (2019c) and briefly summarised in Figure 3.  

Foresight scenarios of technological megatrends 

 

Source: EOCIC 

The technological megatrends are affected by two main risks that could slow, to some extent, 

their future development paths: social acceptability and slow adaptation of the regulatory 

framework (McKinsey Global Institute, 2017a). On the one hand, the potential  displacement of 

workers will be caused by automation and the necessity to reconsider human-machine 

collaboration  and by ethical considerations in relation to the application of AI from increased 

use of data, which could significantly hinder social acceptability of AI. On the other hand, 

regulatory barriers could hold back technological progress and new business models. The 
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digitally enabled automation

Automation of the predictable 
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Full ubiquity of IoT devices

New factory models (customer-centred

approach, fully digitalised and automated)

Possible generalized application of 

blockchain technologies to different 

sectors

Generaliseduse of AI, AR/VR 

across various industrial domains

Advanced human-machine interactions 

Progressive reshoring of manufacturing 

to developed countries 

Consolidation of servitisation

and mass customisation

Adaptation of education, training and reskilling 

systems to address the need for new skill sets 

Mass adoption of technologies favoring 

flexible production systems (automation, 

IoT, additive manufacturing)

Increase spending for 

cybersecurity upgrades

Technological maturity and mainstream 

adoption of cybersecurity in some 

sectors (finance, insurance)

Significant displacement of 

workers, especially low-skilled 

Greater integration of the customer in 

design, production and after -sales phases

Development of digital servitisation

Emergence of new markets 

for personalised products

Consolidation of regulations linked 

to digitally enabled automation

Increased user-friendliness and 

acceptability of new technologies 

Adaptation of regulations, principles and 

standards for cybersecurity and privacy
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regulatory framework will need to be adapted, for instance, to ensure the smooth development 

of automation and AI applications (European Commission, 2018b; European Commission, 

2018c; HQ for Japanõs Economic Revitalization, 2015), to set proper protoco ls and 

communication standards, notably by enabling proper identification of the different devices 

(Miorandi et al., 2012) and to secure adapted privacy and cybersecurity models that balance 

the added value resulting from connected devices with social risks (Deloitte, 2015). 

Technological megatrends will induce several changes to industries through the use of 

emerging technologies, new business models and redefinition of labour organisation. They will 

open up opportunities but also trigger challenges, such as shifting skills requirements and 

reorganisation of global industrial value chains. AI, as an emerging general-purpose 

technology, could have far-reaching effects in several sectors. Together, these technological 

advances can fuel industrial optimisation and evolution of production processes, but they can 

also trigger more radical social changes, especially in relations to the functi on of the labour 

market and increasing the gap between skilled and non-skilled employees.   

Table 2 illustrates how technological megatrends are expected to influence the different types 

of impact previously identified.  

Table 2 ς Impact of technological megatrends on each type of impact  

Type of 

impact  
Main contribution  of the technological megatrends to the impact   

Business 

organisation  

¶ Labour organisation will be transformed by the need to find ways to use data, 

automation and AI solutions  to complement rather than replace human labour in 

a non-alienating way (Villani, 2018), e.g. by replacing workers for routine tasks.  

¶ The use of robotics  could influence working conditions, theoretically allowing 

greater flexibility of working hours and improved safety conditions if the proper 

framework is delivered (physical and cybersecurity through better data collection for 

instance) (Eurofound, 2018; Maggi et al., 2017). However, emerging risks associated 

with working with robots (e.g. accidents) should not be underestimated.  

¶ Demands for greater product personali sation  and the involvement of the customer 

in the diff erent phases from design to after-sales and short product life cycles imply 

an overhaul of flexibility and responsiveness of the production systems (Tseng et al., 

2017; UNIDO, 2013; Zawadzki and Ũywicki, 2016). Common answers to these changes 

include the use of new technologies (e.g. cyber-physical systems and additive 

manufacturing), rationalisation of the producti on processes and organisational 

changes (KPMG International, 2014; Baines et al., 2009; Tseng et al., 2017; UNIDO, 

2013).  

¶ The rise of servitisation  will lead to challenges because its organisational 

imperatives may be at odds with traditional manufacturing principles (e.g. focus on 

the loyalty o f customers and its involvement) (Baines et al., 2009). 

¶ Automation and augmented reality  could optimise processes, e.g. by helping 

workers train, conducting R&D, spotting anomalies or conduc ting monitoring and 

maintenance activities (van Krevelen and Poelman, 2010; Rüßmann et al., 2015; 

McKinsey, 2015).  

¶ AI and new data analytics solutions  are connected to the rise of new business 

models, such as platforms as a service (PaaS), which offer intellectual property-based 

models or monetisation of data (McKinsey, 2015). 

¶ The business organisation will have to adapt to the new realities of cybersecurity 

and blockchain  comprehensively. Indeed, cybersecurity requirements will have to 
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Type of 

impact  
Main contribution  of the technological megatrends to the impact   

be included in product design, company strategy, production processes, 

communications, management and workforce training (Dutch Cyber Security 

Council, 2016; Maggi et al., 2017; MForesight and CCC, 2017). This shift will thus imply 

cultural adaptation and balance with other imperatives, such as flexibility of 

production and costs (Dutch Cyber Security Council, 2016). 

New markets  ¶ The rise of demand for robotics  will consolidate existing ICT/machinery markets and 

increase the sophistication of related products.  

¶ The customerisation of products and services  will force changes in market 

segmentation and open up several market opportunities (Deloitte, 2017a; EY, 2016a; 

UNIDO, 2013). In particular, industries will focus on designing and producing goods 

tackling specific individual needs with shortened product life  cycles (Business 

Innovation Observatory, 2013; Weiss and Schweiggert, 2013). Moreover, services will 

be increasingly bundled with products in comprehensive solutions (Baines et al., 

2009). These new market opportunities will spread across several sectors and are 

likely to contribute to the redefinition of traditional industries (EY, 2016a).  

¶ The integration of subjects and objects . First, the expected rise in the number of 

IoT devices or users of AR/VR (CAICT and Huawei, 2017; Roland Berger, 2017a) will 

open new opportunities for companies. It will primarily be concentrated on 

fragmented/sectoral applications, especially regarding wearables, health, smart 

homes and cities, cars, environmental monitoring and energy, and assistance to 

research and development or training  (Goldman Sachs, 2014; McKinsey, 2013; 

Miorandi et al., 2012; van Krevelen and Poelman, 2010). In the longer run and with 

the transition to a fully integrated ecosystem, newer markets that bridge existing 

sectors will emerge (Miorandi et al., 2012) and reshape business models through 

servitisation (Eurofound, 2018). 

¶ The generalisation of data and AI  use in businesses will have a strong potential for 

making new products and services emerge (Accenture, 2016; PwC, 2018; Strategic 

Council for AI Technology, 2017). In particular, these technologies could greatly 

improve the customerisation of products and services to specific individuals 

(Deloitte, 2017a; McKinsey Global Institute, 2017b), boost overall quality and time -

savings (PwC, 2018) and develop markets for sector-specific solutions, such as 

autonomous cars, text and language processing for business applications (e.g. legal 

analysis), complex predictive analytics for sales/marketing and R&D.  

¶ Increasing attention on cybersecurity  will raise the demand and supply of 

cybersecurity solutions (Department for International Trade, 2018; VTT, 2018), e.g. 

cyber forensics, threat intelligence collection, training and certification, specific 

architectures and consultancy services. Industries characterised by important 

digitisation of assets as well as by particular security or privacy concerns will probably 

be the most affected (Marr, 2018; Department for International Trade, 2018).  

Employment  ¶ There is a wide consensus that automation, data -solutions and AI  will have a major 

impact on employment, destructing a nd creating an important number of jobs, 

although the net effect is uncertain (PwC, 2018; Villani, 2018). Historically, technology 

has not led to long -term unemployment (Mokyr, 2017) because new jobs will 

gradually be created to account for process and product innovations, replacing the 

old ones. Indeed, there is evidence that new jobs are being created concerning data 

and AI trends (IBA Global Employment Institute, 2017), such as data scientist (in ICT, 

finance and business services). Over the past decade, 4 out of 10 new jobs in the 

OECD were created in highly digitally intensive sectors (OECD, 2018). However, it is 

unclear whether these new jobs will compensate for job destruction. More critically, 

the skills required to carry out the newly created jobs will be unlikely to match those 

https://www.linkedin.com/feed/hashtag/?keywords=%23jobs
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Type of 

impact  
Main contribution  of the technological megatrends to the impact   

required to perform obsolete jobs (typically low -skilled routine jobs). As such, the 

impact on employment will be different depending on the sectors and the territories 

(Frank et al., 2018).  

¶ The cybersecurity and blockchain  megatrend is likely to have a limited effect on 

employment, likely concentrat ing on technical roles in cybersecurity solutions 

providers. 

Skills and 

productivity  

¶ More than on employment creation, technological megatrends such as automation, 

AI and new data analytics are likely to have a major impact on skills. The integration  

of these technologies into the workflow will alter the skillsõ requirements for several 

occupations and sectors. In particular, routine tasks will be easily performed by AI 

and robots, while other skills (such as complex problem-solving and adaptation, 

social skills) will gain importance (IBA Global Employment Institute, 2017). Skills 

directly connected to AI, advanced ICT and data science will also be more in demand. 

These changes imply an adaptation of education and training systems, especially to 

favour reskilling and transitions between jobs (IBA Global Employment Institute, 

2017; Villani, 2018). 

¶ There is a consensus that automation and AI  can provide a significant boost in 

industrial productivity, especially through speed, flexibility and reduction of errors 

(BCG, 2014; McKinsey Global Institute, 2017a).  

¶ Servitisation, customisation and integration of subjects and objects  imply the 

development of competences in digital technologies, advanced supply chain 

management and interdi sciplinary skills and cross-mutualisation of engineering, IT, 

management and marketing (Business Innovation Observatory, 2013; Salesforce 

research, 2017). Moreover, AR will favour the consolidation of workersõ competences 

through new forms of training (van Krevelen and Poelman, 2010). 

Global value 

chains (re) 

organisation  

¶ Greater automation, integration of subjects and objects and data -driven world  

could favour the reshoring of production to the developed world, which has the 

capital and skilled labour to unlock its potential (IBA Global Employment Institute, 

2017). This process may be supported by rising wages in emerging and developing 

countries combined with falling costs of robotics (Eurofound, 2018; McKinsey Global 

Institute, 2017a).  

¶ The greater involvement of customers  in design, production and after -sales phases 

will recompose business-to-consumer but also business-to-business relationships 

(EY, 2016a). Power relationships will be modified, with downstream firms gaining 

influence compared to upstream ones, thanks to their closer links to customers 

(Vendrell-Herrero et al., 2017). These more direct linkages, alongside technological 

changes, will also potentially eliminate or replace several segments of value chains 

(Business Innovation Observatory, 2013). In particular, additive manufacturing could 

even favour decentralised production (by institutional or individual clients 

themselves) (EASME, 2016; Stratasys, 2016). 

¶ The integration of sub jects and objects  could support a dynamic of greater 

fragmentation of the value chain in a first step, with many companies potentially 

entering the market (CAICT and Huawei, 2017). However, the action of large ICT 

companies and standard-setting activities (Fujitsu, 2015a) could in a second step 

favour a concentration of the related industries and increase the power of some 

dominant stakeholders in the value chain. 

Figure 4 illustrates which emerging industries are expected to be impacted the most by the 

global technological megatrends. While all megatrends, by definition, will have some impact 
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on any industry, the assessment was made by looking at the different dimensions (business 

organisations, new markets, employment, skills and productivity, global value chain) for which 

each emerging industry is likely to be affected the most by each technological megatrend. 

The analysis reveals that 

global technological 

megatrends will impact 

mainly the Digital industries, 

which are both producer s and 

users of new technologies. 

Major disruptions are also 

expected to take place in the 

Mobility Technologies 

industry and Logistical 

Services because of the 

application of new digital  

technologies and automation. 

Industries such as 

Biopharmaceuticals, Blue 

Growth and Environmental 

industries are expected to be 

impacted relatively less than 

other emerging industries, 

although some effects will still 

occur, especially in terms of 

shifts in the business 

organisation, skills and 

productivity.  

Emerging industries impacted the most by technological 
megatrends 

 

Note: the darker the colour, the more impactful the megatrend is on 

each emerging industry. 

Source: EOCIC 
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2.3.3 Socio-political megatrends 

Two socio-political megatrends were considered: globalisation and geopolitics, and 

demographic shifts. 

2.3.3.1 Globalisation and geopolitics  

Globalisation is a phenomenon of significant interdependence and interrelations hips between 

nations with economic, social and political aspects (see, e.g., Nierop, 1994 and Albrow, 1996). 

Even if globalisation had already reached heights in the 19th century, present levels of global 

integration are unprecedented, especially in terms of trade and global value chains 

configurations. It also drives major power shifts, such as the ongoing rise of Asian countries. 

Changes in trade, labour, capital and idea flows triggered by globalisation are likely to continue 

in the following decades, also driven by new technologies and 

demographics to reshape the world economy. However, recent 

dynamics and surges in protectionism (e.g. related to Brexit and 

the economic policy of the  Trump administration in the US) have 

highlighted the fragility of this megatrend. Even if a full reversal is 

unlikely, the transition to a new form of globalisation that takes 

into consideration its negative effects and potential losers is a 

necessary condition for the further opening up of economies .  

2.3.3.2 Demogra phic shifts  

Major shifts in demographics are expected during the 21 st 

century (OECD, 2016; UN, 2017: Roland Berger, 2017c). They 

relate to global population growth (with youth bulges in 

developing countries), significant ageing (first in developed 

countries, but occurring increasingly elsewhere as well), and 

international migration. These shifts were already largely at play 

in 2018 and will continue and strengthen in the next decades. 

Demographic shifts are a strong driver of the development of 

other megatrends, especially because population growth and 

ageing are contributing to radical transformations such as 

urbanisation, change in demand for products and services, and shifts in the international 

balance of powers. Figure 5 briefly summarises the main paths of development of these 

megatrends.   

Several risks and uncertainties could affect the extent and direction of future changes. 

Globalisation and future geopolitics will strongly de pend on social acceptability, political 

stability and the strength of protectionism (BCG, 2016b; European Strategy and Policy Analysis 

System, 2015; OCP Policy Center, 2017; PRI, 2017). The pace of technological progress is also a 

critical determinant  because globalisation interact s with production and communication 

technologies to set global value chains and organisation of businesses (BCG, 2016a; BCG, 2017; 

OCP Policy Center, 2017; PRI, 2017; Roland Berger, 2017b). The continuing development of 

globalisation also rests on economic feasibility imperatives, including transportation and 

By 2030, 23% of the 

population would have 

more than 65 years old  in 

developed countries. By 

2050, for the first time in 

history, there will be more 

people older than 60 years 

old than younger than 15 

years old (OECD, 2016). 

 

An increase of USD 1 in 

tariff revenues can result in 

a USD -2.16 fall in world 

exports and a USD -0.73 

drop in world i ncome 

(OECD, 2010). 
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energy costs, digital infrastructures and labour costs (BCG, 2017; Pegoraro et al., 2017; KPMG, 

2014; PRI, 2017; Roland Berger, 2017b).  

Political unwillingness to reform pensions/healthcare, delays in integrating automation, 

hostility to immigration, poor planning and adaptation to the new needs and constraints of the 

workforce among companies and public services could hinder the adaptation to demographic 

shifts, causing, for instance, an uncontrolled slow down of economic growth, severe difficulties 

in filling positions or finding specific skills, unfulfilled demand (e.g. healthcare)  and alteration 

of global value chains. 

Foresight scenarios of socio-political megatrends 

 

Source: EOCIC 

Globalisation will pose new challenges for industries particularly in terms of global value chain 

reorganisation (shorter and regional value chain) and, as a result, changes in skills and business 

organisation models (see, among others, UNIDO, 2013; OECD, 2016, BCG, 2016b). 
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Nevertheless, new market opportunities for globalised companies may arise from the rising 

middle-classõ demand in emerging countries and increasing international flows of innovation  

(OCP Policy Centre, 2017; PRI, 2017).     

Demographic shifts also have far-reaching consequences for economic and social systems, 

especially in relation to  the welfare system, labour supply/skills and the emergence of new 

needs and markets (e.g. for goods and services targeted to the middle class and the elderly). 

They come with important associated risks for the EU industry, but could also position the EU 

as an important  global player for transformation that is likely to affect the entire world, 

depending on the ability to successfully deal with megatrends such as automation or mass 

customerisation.  

Table 3 presents how socio-political megatrends are expected to influence the five identified 

types of impact.  

Table 3 ς Impact of socio-political megatrends on each type of impact  

Type of 

impact  
Main contribution of socio -political megatrends to the impact  

Business 

organisation  

¶ Increased global competition  from companies from emerging countries will cause 

shifts in business strategies (Roland Berger, 2017b).  

¶ Strategies based on low labour costs and offshoring will become less relevant (BCG, 

2016b; European Commission, 2013). Instead, businesses will adopt a globalisation  

perspective, i.e. combine an international strategy with adaptation to local demands 

and differences (BCG, 2016a; Bricklemyer, 2014; KPMG, 2014; Roland Berger, 2017b). 

¶ Demographic shifts  will generate a major overhaul of labour organi sation. 

Organisational changes will typically aim at securing the full potential of older 

workers (concerning productivity and availability), recruiting top talent and 

facilitating transfers of valuable experience and skills (Kuenen et al., 2011).  

¶ A wide range of major changes in human resources principles and practices will take 

place as a consequence of demographic shifts: lifelong training, non-conventional 

job mobility , adapted working conditions to retain older workers and attract talents, 

performance-based (instead of age-based) compensation, long-term skills forecasts 

in HR, planned and eased transitions between jobs (Strack et al. 2011) and adaptation 

to greater diversity to favour the integr ation of migrants in to the workforce.   

New markets  ¶ High population growth  at the global level will lead to an increase in the number 

of consumers. 

¶ The rise of a global middle class  and the increasing international flows of innovation 

(Bricklemyer, 2014; OCP Policy Center, 2017; PRI, 2017) can create new market 

opportunities for globalised firms.  

¶ Population ageing  will open very significant market opportunities in different fields 

(Dieleman et al., 2017; Allahar, 2014; Kuenen et al., 2011), particularly connected to 

new medical devices, biopharmaceuticals and smart living and mobility.  

Employment  ¶ The globali sation  process (together with increasing automation) will keep causing 

localised negative effects on employment in traditional industries and low -skilled 

workers in developed countries, with the risk of rising social disparities (European 

Commission, 2017). At the same time, globalisation will support job creation through 

exports (OECD, 2017a), and potential reshoring may result in small employment 

gains in developed countries (UK Government Office for Science, 2017).  

¶ Protectionist measures  (predicted to be limited in the baseline scenario) might 

result in job losses in some areas (Standard Chartered, 2017).  
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Type of 

impact  
Main contribution of socio -political megatrends to the impact  

¶ With the increase of the world population  and the associated demand, global 

employment is generally expected to rise, but with important national differences 

(OECD, 2017a).  

¶ Given the high risk of labour shortage s (quantity and quality) in ageing countries 

(OECD, 2017a; Strack et al., 2011), the adaptation of human resources, education and 

training systems to an older (e.g. through specific working conditions and re -training 

requirements) and more diverse workforce will have extensive effects on sustaining 

employment  and limiting social disparities.  

¶ Migrations  are likely mitigat ing labour shortages (high and low skills) in ageing 

countries (OECD, 2016; OECD 2009) while avoiding risks linked to high youth 

unemployment in some countries.  

Skills and 

productivity  

¶ As a result of international competition, globalisation and geopolitics  will 

contribute to a trend of upskil ling, especially in developing countries (European 

Strategy and Policy Analysis System, 2015). To ensure the sustainability of the 

megatrend, public authorities and companies will be incentivised to develop workers' 

transferable skills (BCG, 2016b). 

¶ A renewed international division of labour and increased specialisation potential 

could bring productivity gains in both developed and developing countries (OECD, 

2007; BCG, 2016a; PRI, 2017).  

¶ Global population growth  (especially of the middle class) (OECD, 2009), combined 

with migration  opportunities and global competition for talent  will favour 

educational attainment and enable companies to secure critical skills more easily in 

the context of ageing (National Intelligence Council (US), 2012). However, these 

factors could also lead to a major displacement of workers, thereby increasing the 

gap between skilled and non-skilled employees (Eurofound, 2018).The ultimate 

impact will depend on the matching and quality of skills, as well as the continuation 

of migration flows (Bricklemyer, 2014). 

¶ More critically, the adaptation of HR, education and training systems will tackle a 

series of issues linked to the influence of demographic shifts in skills and productivity. 

Indeed, new attitudes and forms of training and mentoring will favour experience 

transfers between employees and help older workers upgrade their skills in a new 

environment (Kuenen et al., 2011; OECD, 2017a; Strack et al., 2011). In particular, 

declining productivity with age will be avoidable under this new system (Sharpe, 

2011).  

Global value 

chains (re) 

organisation  

¶ Globalisation and geopolitics  will have disruptive effects on the reorganisation of 

global value chains. The complexification and segmentation of global value chains 

will probably increase overall (BCG, 2016a; OECD, 2016), but technology and lower 

differences in labour costs will imply less focus on cost-based offshoring (BCG, 

2016a). The role of emerging countries will also rise in global value chains, as will the 

development of regionalised value chains (UNIDO, 2013). New ICT, automation and 

digital technologies will favour the reshoring of some manufacturing activities to 

developed countries and change the global value chain structure by favouring the 

development of shorter global value chains and more regional production network. 

However, these impacts will be vulnerable to an escalation in protectionism (OCP 

Policy Center, 2017).  

¶ High population growth and the emergen ce of an educated and entrepreneurial 

middle class in the developing world could change global value chains, e.g. by 

leading to the inclusion of new stakeholders or shifting roles (UNIDO, 2013).  

¶ Migrations and global competition for talent  might challenge existing global 

value chains (because large emerging economies have low outward migrations rate 
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Type of 

impact  
Main contribution of socio -political megatrends to the impact  

of the highly skilled (European Environment Agency, 2014b) and will likely reposition 

themselves to face competition from lower -cost countries (National Intelligence 

Council (US), 2012). However, the continuation of the brain drain will likely 

consolidate existing global value chains.  

 

Figure 6 illustrates which emerging industries are expected to be impacted the most by the 

socio-political megatrends.  

The Digital industries, Mobility 

Technologies and Experience 

industries are expected to be 

impacted the most by the future 

socio-political megatrends due to 

significant changes in any of the 

different dimens ions considered and 

discussed in Table 3 (business 

organisations, new markets, 

employment, skills and productivity, 

global value chain). Transformations 

are triggered by the rising middle -

class demand and increasing 

international glows of innovation.     

Population ageing will particularly 

affect the healthcare-related 

industries (Biopharma and Medical 

devices industries), e.g. through the 

creation of new markets (e.g. 

telemedicine and pharma food). 

Emerging industries impacted the most by socio-
political megatrends 

 

Source: EOCIC 

 

  

G
lo

b
a
lis

a
ti
o

n
 a

n
d

 

g
e
o

p
o

lit
ic

s

D
e
m

o
g

ra
p

h
ic

 s
h
if
ts

Advanced Packaging

Biopharmaceuticals

Blue Growth industries

Creative industries

Digital industries

Environmental industries 

Experience industries 

Logistical Services

Medical Devices

Mobility Technologies



29 | P a g e 

 

2.3.4 Environmental and smart-economy megatrends 

Three of the megatrends refer to major environmental and economic transformations : the 

green and circular economy, urbanisation and smart city, and smart mobility. Although these 

megatrends are distinct from each other, they are also clearly interrelated with the 

technological and socio-political megatrends investigated previously. The environmental 

aspect is highly relevant to all three. Moreover, these three megatrends share some underlying 

assumptions about their future pace of development (see EOCIC, 2019c for more details). 

Therefore, it is appropriate to study them together . 

2.3.4.1 Green and circular economy  

The circular economy concept is òa production model that is restorative by nature; ideally, this 

implies that resources which are used for production enter an 

infinite loop of reuse, remanufacturing and recycling. Resources 

that cannot be fully salvaged must be based on renewable 

sourcesó (Business Innovation Observatory, 2015a). It is strongly 

related to sustainable development, i.e. the ability to òmeet the 

needs of the present without compromising the ability of future 

generations to meet their own needsó (Emas, 2015). Climate 

change, ecosystemsõ degradation or energy and resource scarcity 

put pressure on ecological, economic and social processes. Social 

concerns and consumersõ demands are also shifting towards more 

consideration of these issues. As a consequence, these factors push for a transition towards a 

green(er) and (more) circular economy, posing several challenges for the industries but also 

opening up new opportunities.  

2.3.4.2 Urbanisation and smart city  

Urban areas will continue to strengthen their political, social and economic importance during 

the 21st century. Mainly driven by population growth and migration, urbanisation pose s several 

challenges to resource management, housing, transportation and social issues, but also 

unlocks opportunities regarding economic development and quality of life  (among others, see 

OECD, 2015).  The role and nature of cities will likely be profoundly altered  in the following 

decades, with trends of decentralisation recomposing 

relationships between levels of government, the necessity to 

address more complex citizensõ demands and the emergence 

of new models of cities (e.g. smart cities). In this new context, 

businesses will have a greater incentive to consider the urban-

regional level in their strategies, to benefit from the related 

advantages (e.g. agglomeration economies) while avoiding potential side effects (e.g. high 

congestion costs).  

2.3.4.3 Smart mobility  

Smart mobility is a megatrend that is transforming the socio -technical systems of 

transportation (maritime, aerial and land) (Deloitte, 2017b). It implies the development of new 

Circular economy would 

allow to generate a total 

benefit of EUR 0.6 

trillion  per year by 2030 

to European economies, 

leading the GDP to 

increase by 7 percentage 

points (Ellen MacArthur 

Foundation, 2015). 

By 2050, urban population 

will roughly be 6.7 billion  

corresponding to about 

68% of the worldõs 

population (UNDESA, 2015). 
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modes of transportation, the transformation  of vehicles 

(e.g. electric and autonomous cars and connected cars) 

and shifting social norms and new business models (e.g. 

shared ownership, on-demand rides and integration 

with ICT). Although  this megatrend is in its early stage 

of development, it has strong disruptive potential, 

affecting industries well beyond the transpo rtation 

sector.  

Figure 7 briefly summarises the main paths of development of these megatrends in the long  

term. 

Foresight scenarios of environmental and smart economy megatrends 

 

Source: EOCIC 

Different alternative scenarios can be devised for these megatrends depending on the 

fundamental assumptions. The foresight scenario of the green and circular economy 

2020

2030

2050

2040

Rise of global urban middle class

Consolidated models of integrated 

smart cities and megacitiesPush for further adaptation 

and mitigation policies )

Significantly improved intermodality and new 

business models for global transportation

Gradual shift to alternative designs of 

ships, airplanes and trains

Consolidation of the role of 

subnational governments

Fast technological progress of energy 

efficiency and low carbon solutions Development of city -oriented 

technological solutions

Increased demand for global 

trade and mobility

Rapid development of automated vehicles

Creation/upgrade of infrastructures 

and services in cities

Substantial worsening of climate change

Consolidation of environmental 

regulatory framework worldwide

Rising demand for energy

Significant diffusion of electric 

vehicles and alternative fuels

Consolidation of the role of 

citizens in local governance

Generalisation of policies and investments 

promoting low -carbon transition

Major development of new markets for 

environmental-friendly products

Significant negative effects of climate change

Global rise in environmental concerns

Forerunners of circular economic models 

in resource-intensive sectors

Greater adaptation of businesses to 

urban specificities

Self-driving vehiclesõ market will grow 

exponentially in the coming years 

creating new jobs and developing 

profits of up to EUR 620 billion  for 

the EU automotive industry (European 

Parliament, 2019). 
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megatrend is based on the assumption that an increasing political and social will and 

technological and economic efforts at the global level will foster the transformation towards 

greener production and consumption patterns (European Environment Agency, 2013, 2014a). 

Yet, several obstacles, including energy prices, the inertia of current models, contradictions 

with other objectives (e.g. ever-growing international trade), the long period required to adjust 

business and consumption models and practices and the risk of political reversals (e.g. the 

Trump administration in the US), will slow the shift towards this new paradigm. In turn, the shift 

towards a more sustainable economy will impact the future urbanisation and smart mobility 

patterns (e.g. the pace of development of electric cars).  Other important uncertainty factors 

relate to future demographic patterns, especially to the ability of stakeholders to successfully 

adjust urban models for the emerging social challenges (e.g. with reference to the integration 

of migrants). 

Table 4 presents how environmental and smart-economy megatrends are expected to 

influence the five identified types of impact. 

Table 4 ς Impact of environmental and smart-economy megatrends on each type of impact  

Type of 

impact  

Main contribution of environmental and smart -economy megatrends to the 

impact  

Business 

organisation  

¶ The green and circular economy  implies a transition to more sustainable economic 

models, profoundly affecting design, production processes and business models 

(UNIDO, 2013): less use of primary resources, maintenance of the highest value of 

materials and products, change in utilisation patterns (CEPS, 2017), focus on 

transparency and development of new metrics for environmental and social 

monitoring (Bricklemyer, 2014; Bontoux and Bengtsson, 2015).  

¶ The urbanisation  trend will exert pressure to establish new models of factories that 

can operate in such an environment, notably in terms of agile cooperation and 

flexible supply chains (UNIDO, 2013).  

¶ The city level  will keep gaining prominence in strategic choices, requiring localised 

market intelligence and a cluster-based approach for more efficient market 

penetration (McKinsey Global Institute, 2012; PwC, 2016).  

¶ Smart mobility  will open up several opportunities for new business models, for 

instance on an ownership-usership spectrum for vehicles (Deloitte, 2017b).  

¶ Integration of ICT in smart cities  and smart vehicles  will challenge traditional 

business models (McKinsey Global Institute, 2018a) and alter the current factory 

organisation and processes (Eurofound, 2018).  

New 

markets  

¶ Even if the circular economy  paradigm promotes longer product life cycles 

(European Factories of the Future Research Association, 2016) and may, therefore, 

reduce consumption, it will still open up new market opportunities, especially for 

solutions for adapting or mitigating the negative effects of environmental 

degradation and climate change (Business Innovation Observatory, 2015b; Fujitsu, 

2015b; McKinsey, 2017a; UNIDO, 2013).  

¶ Urbanisation  is strongly correlated with economic development and will allow the 

emergence of a global urban middle class by the 2030s, boosting demand for several 

products and services (Americas Market Intelligence, 2013; McKinsey Global Institute, 

2012). Specific demands directly linked to the development of cities (e.g. 

infrastructures and urban services) will also rise (Americas Market Intelligence, 2013; 

Deloitte, 2017a; PwC, 2017) in developed and developing countries alike (upgrade 

and greenfield projects). In particular, the market for smart city  and smart mobility  

solutions will greatly expand in the upcoming decades for a wide range of 
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Type of 

impact  

Main contribution of environmental and smart -economy megatrends to the 

impact  

applications, e.g. mobility, e-government (Fujitsu, 2015c; Jawad, 2014; McKinsey 

Global Institute, 2018a; Deloitte, 2017b; EFP, 2012; ERTRAC, 2015).  

Employment  ¶ Some jobs are expected to be created in sectors associated with the green economy  

(Business Innovation Observatory, 2015a; German Federal Ministry of Education and 

Research, 2014), with potential for all different skill levels (CEPS, 2017). These sectors 

include those related to renewables, waste and water management, air quality and 

biodiversity, and more marginal sectors modernising in a sustainable perspective 

(CEPS, 2017; German Federal Ministry of Education and Research, 2014), such as the 

mobility industry.  

¶ The transport sector (buses, taxis, rail, port and ship activities) could witness a loss of 

employment d ue to large-scale automation and ICT pervasiveness characterising 

smart cities  and smart mobility . 

¶ Thanks to development dynamics, agglomeration economies and urban 

entrepreneurship , some employment opportunities could arise for workers in the 

industries addressing city-specific challenges (e.g. mobility, housing, energy) 

(Americas Market Intelligence, 2013; McKinsey Global Institute, 2012).  

Skills and 

productivity  

¶ The green and circular economy  is associated with relatively specialised 

requirements for skills. In particular, circular economic models rely on a combination 

of engineering and management skills, which is often difficult to find (Business 

Innovation Observatory, 2015a; CEPS, 2017). These shifts suggest the importance of 

adapting existing tra ining and education systems (German Federal Ministry of 

Education and Research, 2014). 

¶ Improved resource and energy efficiency  will lower costs of inputs, improve 

productivity and boost the competitiveness of companies adopting environmentally 

friendly technologies and organisation (Business Innovation Observatory, 2015c; 

German Federal Ministry of Education and Research, 2014; UNIDO, 2013). 

¶ Urbanisation  boosts productivity through several channels: the presence of high 

growth firms, hotbeds for innovation and entrepreneurship, labour market matching, 

sharing and learning externalities (Deloitte, 2017a; OECD and CDRF, 2010; European 

Commission and UN HABITAT, 2016; PwC, 2017). Similarly, urbanisation will favour 

the concentration of advanced skills (European Commission and UN HABITAT, 2016) 

and overall improved education levels.  

¶ The impact of smart mobility  on skills will be primarily concentrated in the 

transportation sector. In particular, there will be a shift towards higher skill 

requirements (especially regarding ICT) and more specialisation (Deloitte, 2017b; 

Eurofound, 2018; NISS, 2016) of professionals. 

¶ Smart mobility  will also improve productivity, especially as a result of reduced 

congestion and time spent in transportation systems (Deloitte, 2017b; ERTRAC, 2015). 

The extent of this productivity increase will thus be strongly reliant on the efficiency 

of developed solutions and their organisation.  

Global  value 

chains 

(re)organisa

tion  

¶ Green and circular economy  will favour the rise of shorter and circular value chains 

(Business Innovation Observatory, 2015a; Business Innovation Observatory, 2015c; 

European Factories of the Future Research Association, 2016). These circular value 

chains are associated with longer product life cycles, minimisation of resource and 

energy usage, recovery and recycling strategies (CEPS, 2017; Business Innovation 

Observatory, 2015a; Business Innovation Observatory, 2015b). This megatrend can 

thus reduce revenues (fewer sales at constant customer volume) but also can develop 

new economic streams because waste can become a resource. Critically, they 

suppose strong cooperation between the different stakeholders of the value chains 

to organise a coherent system.  


















































































































































































































