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1. Outline of this report
This report is a formal deliverable of work package 3 “ERA scenarios” of the VERA project. VERA
(Forward Visions on the European Research Area) aims to provide relevant strategic intelligence for
the future governance and priority-setting of the research, technology, development and innovation
(RTDI) system in Europe. In work package 3, scenarios of the future evolution of the European Research Area (ERA) were developed as a relevant base for strategic debate, decision-making and joint
priority setting. The main result of this work package, four comprehensive scenarios of European
RTDI governance by the year 2030, are complemented by outlines of more disruptive or radical scenarios for the year 2050. Work package 4 will discuss the consequences of these scenarios for the
ERA’s ability to make Europe more innovative and more capable of solving the challenges ahead.
Work package 5 is dedicated to spelling out the implications for EU-level research and innovation
policy.
The following chapters describe the VERA scenarios and the process of scenario development. Chapter 2 “Introduction” defines the focus of the scenarios, comments on the methodological background
and summarizes four different scenarios for the governance of research, technological development
and innovation in Europe by 2030. Chapter 3, “Four scenarios for the governance of research, technology development and innovation in Europe in 2030”, is in the form of scenario essays. Against the
background of the scenario methodology, Chapter 4 describes the process of scenario development
as different steps of work package 3.
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2 Introduction
2.1 Foresight and the purpose of the VERA scenarios
Developing strategies for the future governance of the research, technology, development and innovation (RTDI) system in Europe requires the consideration of complex global and European futures.
As laid out in the VERA Policy Roundtable discussion paper, foresight, as a “structured dialogue
around complex futures” (VERA consortium 2013, p. 2), is well suited to support strategy development on this level. It adopts a “systemic perspective on the interplay of diverse factors in the evolution of complex systems instead of pursuing an isolated view on one aspect of change” (ibid.). In addition, it can help stakeholders with a diverse range of backgrounds and perspectives to arrive at a
joint understanding of key challenges and define settings for addressing them. Foresight is not considered to be an unstructured discussion of the future, but a set of methods and processes that help
to structure the debate in order to question anticipatory assumptions.
In the VERA project, foresight is not understood as mere desk research, but as “collective strategic
conversation with key actors actively engaged” (ibid.), taking data and research results as its input.
Finally, foresight does not attempt to make predictions in terms of “forecasts” but supports the consideration of multiple futures and thinking in alternatives. At the core of the VERA foresight approach, the VERA scenarios open up the vision of such multiple futures in the domain of European
RTDI governance. However, as a detailed description of future “worlds” is not possible, the VERA
scenarios focus on the central question of how European RTDI governance may have evolved by
2030. In spite of the consideration of global developments, they can only display central ideas about
the futures of RTDI governance in Europe that provoke further thinking.
2.2 The understanding of ERA in the VERA scenarios
VERA stands for “Forward Visions on the European Research Area”, so the point of departure for
scenario development is today’s European Research Area (ERA). This concept, which was introduced
by the Lisbon European Council in March 2000, represents in its narrower sense the political idea of a
better coordination of national research policies at European Union (EU) level (in the meantime assisted by the possibility of EU-level – legislative – initiatives) with the aim of exploiting synergies and
building up critical masses in research which in turn can contribute to the EU’s innovativeness and
competitiveness. In its wider sense, it refers to the de-facto situation of the research landscape and
practices in Europe as well as to the structures governing research in Europe.
Several cornerstones have helped to further develop the political idea of ERA during the last few
years, among them, the identification of 6 dimensions in the 2007 ERA Green Paper: realizing a single
labour market for researchers, developing world-class research infrastructures, strengthening research institutions, sharing knowledge, optimising research programmes and priorities, and opening
to the world: international cooperation in S&T. In 2009, the Lisbon Treaty made the ERA an explicit
EU objective, and defined the distribution of competences between the EU and the Member States in
the areas of research, technological development and space as “shared”, which opened up the possibility to pursue ERA objectives not only by intergovernmental coordination but also by EU level (legislative) initiatives. The 7 flagship initiatives of the Europe 2020 strategy, which have been introduced
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since 2010, have established many links to the ERA, among them most prominently the link to the
“Innovation Union”. Most recently, in 2012, the EC identified the following 5 priority areas for political action in its ERA Communication: (1) More effective national research systems, (2) Optimal transnational co-operation and competition, (3) An open labour market for researchers, (4), Gender equality and gender mainstreaming in research, and (5) Optimal circulation, access to and transfer of scientific knowledge.1
As today’s ERA will most likely evolve into something different in the future, we decided to work with
the wider definition of today’s ERA in the VERA scenarios and break it down into these two elements:




The research landscape and practices in Europe, in short: European RTDI landscape, which
comprises
o (New) types of research organizations, networks, alliances;
o Role of the public vs. the private sector;
o The link between research and innovation;
o The role of science in society (value and purpose of science);
o How researchers see themselves;
o The circulation of knowledge and people.
The governance of research, technological development and innovation in Europe, in short:
RTDI governance in Europe, which comprises
o The main governance principle, i.e. the mechanism governing the interaction of public and private actors (top-down, i.e. hierarchy, or bottom-up, e.g. market, network,
…);
o Roles/most powerful actors as regards RTDI: decisions about research priorities,
funding etc.;
o Multi-level aspects of governance, including global interaction;
o (Policy/ steering) instruments.

These two ERA elements are closely intertwined. However, as a conceptual decision the VERA scenarios focus on the RTDI governance in Europe, thus making this focus for the first time subject to a forward looking activity and complementing at the same time existing foresight work on (global) future
research landscapes and practices (RIF, Millennium project, ICSU Foresight). A final note on the understanding of Europe in the VERA scenarios:



1

When referring to the European RTDI landscape, we mean geographical Europe.
When referring to RTDI governance in Europe this also refers geographically to the RTDI governance structures relevant to Europe as a whole or to individual entities within Europe
(groups of states or regions, individual states or regions). So, with regard to RTDI governance,
different political forms of Europe might evolve in the future (e.g. Europe at different speeds,
variable geometry approach), which will be discussed further in the scenarios.

For an extensive discussion of ERA evolvement, its current elements and priorities, see the ERA Fabric Map
developed by the VERA project (available from http://eravisions.eu).
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2.3 Scenario development in VERA at a glance
To anticipate alternative futures of RTDI governance in Europe, the VERA project relied on the scenario technique (cf. Kosow/Gaßner 2008, p. 18-19; Popper 2008, p. 47 ff.; Van Vliet et al. 2012) as its
central methodological approach. The scenario technique has proven to be well suited to anticipating
possible futures and exploring the main issues, drivers and interdependencies of future developments (cf. Popper 2008, p. 47 f.). The choice of qualitative scenarios allowed the uncertainties inherent to the time horizon of 2030 to be addressed, as well as the complexities of the chosen level of
analysis. A factor approach was selected from the variety of available scenario development methods. This is one of the most commonly applied approaches and typically consists of four steps (cf.
also Dönitz et al. 2013, p. 13):
1) The identification and selection of key factors,
2) The development of alternative assumptions for each factor, referred to as "factor projections",
3) The development of different scenarios as consistent combinations of these assumptions, and
4) The writing of scenario essays on this basis.
The chosen procedure enables a systematic and traceable scenario development with distinct scenarios of European RTDI governance and its context. A workshop approach was chosen to develop alternative factor projections, in order to use the stakeholders’ broad and heterogeneous expertise (cf.
van Vliet et al. 2012, p. 755) to expand the set of alternative assumptions and the interdependencies
and tensions between them.
The scenarios rely on basic assumptions that can be both drawn from the multi-level-perspective of
socio-technical transitions (cf. Genus/Coles 2008; Smith et al. 2010) and the “Three Horizons” futures
technique (cf. Curry/Hodgson 2008): It is assumed that different future developments and configurations of the research landscape and its global, socio-economic context exert external pressure to
change on the system of RTDI governance over time. Accordingly, the selection of key factors is not
only attributed to the domain of European RTDI governance, but also to the (global and European)
research landscape and practices and related aspects of the global, socio-economic context.
The resulting scenarios correspond to different types of transitions (Table 1), which are similar to the
alternative transition pathways of socio-technical systems presented by Genus and Coles (2008, p.
1438 f.): Scenarios 1 and 2 reflect mainly incremental changes in the governance of RTDI and its surrounding research landscape and socio-economic context whereas more transformative structural
changes are described due to new socio-technical regimes (“human well-being” and “sustainability”)
in scenarios 3 and 4 . In contrast, the 2050 sketches that were developed in addition to the scenarios
represent even more radical or disruptive changes in the socio-technical system and its related governance structures.
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Table 1: VERA Scenarios and transition types
Transition type

Scenario

Incremental changes in RTDI governance and its
surroundings

Scenario 1 and 2

Emergence of new socio-technical regimes
leads to transformative structural changes

Scenario 3 and 4

Radical or disruptive systemic changes

2050 sketches

A key question in 2013 is whether Europe will manage to overcome its current economic and employment crisis. Whilst this crisis is widely resolved as a secondary effect in the transformation to
sustainable development in scenario 4, scenario 2 builds on the assumption that despite persisting
economic disparities, successful European-level integration and coordination constitute a way to
manage them. In Scenario 1, repeated financial crises coincide with only incremental changes of the
socio-economic setting. As this reflects a continuation of current trends, scenario 1 can be considered as the “baseline scenario” among the four. In scenario 3, the transforming rationale of progress
into a human-centred one and mainly local foci of action are not suited to really overcome the crisis
from a today’s point of view.
2.4 The four scenarios at a glance
Scenario 1 “Global market coordination for jobs and growth” assumes that today’s European Research Area gradually evolves into what one might call a Global Innovation Area, where research is
mainly legitimized by its contribution to innovativeness, competitiveness and growth. As a result of
limited public funds, growing inequalities between Member States and the jostling for political influence within Europe, private actors, mainly firms, dominate the financing of the research landscape
and thus the setting of research priorities. The coordination and integration of worldwide research,
technological development and innovation are primarily managed by global, vertical networks and
value chains. As a consequence of a series of financial crises, the variety of approaches to economic
recovery have led to locked-in growing inequalities between countries and regions within the EU.
Due to economic heterogeneity, political jostling has increased, impeding joint action. The financial
situation across Member States remains heterogeneous and unpredictable, leading to most European companies focusing on short-term economic survival in a turbulent financial landscape, and to
more risk-averse spending in RTDI. The research landscape in Europe is mainly driven by technologyintensive sectors concentrated in the stronger, globally interconnected regional economies. The bulk
of RTDI activity is carried out by specialized supplier firms; however, financial constraints and cost
reduction strategies have split the organizational research landscape into private research providers,
joint ventures between big firms, and public-private consortia. Competition for the limited number of
RTDI jobs remains high.
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In scenario 2 “Intergovernmental action for Grand Challenges”, today’s European Research Area has
developed its research and innovation capacities incrementally as efficient responses to the Grand
Challenges. This means that economic growth and job creation have become challenges themselves,
and that issues like climate change or health protection are perceived as Grand Challenges. In Europe
as is the case globally, RTDI and education are considered key preconditions for the creation of sound
solutions to these Grand Challenges. As a response to the increased relevance of the latter, the
Member States have adopted a pragmatic and efficiency-driven view on European integration and
support the integration process as a precondition for joint action. With regard to the governance of
research, technological development and innovation, this means that national governments are in
the driving seat, but also regions turn out to be powerful political actors. Compared to the ERA of
2013, thematically-oriented approaches have become more important, taking into account the different economic and innovative capacities across European regions and states. The majority of the
world’s RTDI capacities are located in highly specialized regional hubs and innovation systems. In
Europe, public and private RTDI is influenced by the regions’ various specializations and organized
into thematic, cross-sectoral “hot spots” to tackle mostly ecological and health-related Grand Challenges. These “hot spots” reflect the different innovative and research capacities of European regions; however, most regions are competitive in specific domains. The development and integration
of these specialized RTDI capacities is not least the product of effective European-level governance.
Scenario 3 “Public participation for human well-being” captures the vision that today’s concept of
progress is transformed into a human-centred rationale, where e.g. happiness and quality of life are
operationalized into new measures of progress. The after-effects of the global economic crisis are felt
deep into the 2020s, and especially so in specific European Member States. Rather than driving societies and Member States apart, economic disparities in Europe create a new sense of community in
the pursuit of well-being for all, including the RTDI system. Research and innovation in Europe are
transparent and open to individual or societal needs, e.g. regarding new ways of living together,
health and data privacy. The main new element in the governance of research, technology development and innovation is the increased participation of citizens. Overall, bottom-up principles become
more important in European RTDI governance. Rather than striving for an alignment of policies at a
supra-national level, regional and national RTDI governments try to retain the strengths of their individual approaches and share good practice at European level. The now realized institutional structure
at EU-level supports policy learning and responsiveness to societal inputs. The open landscape for
research, technology development and innovation provides a good basis for close ties with society
around micro/regional level activities where society can become involved and/or invest. As systems
innovations for human well-being often require additional critical masses, this leads to more privatepublic, transdisciplinary and transnational research networks. A research career as a means to reach
individual fulfilment is very attractive; however, the resulting supply of qualified researchers exceeds
the new demand for RTDI related to human well-being.
Scenario 4 “Integrated expertise for sustainability” is based on the assumption that today’s economic
rationales (jobs and growth) have been transformed into an approach where a sustainable development path is viewed as the main rationale of progress. Human activities are limited by resource
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availability and the carrying capacities of ecosystems at all levels – ranging from local cultivation of
land to the use of global commons such as the atmosphere. The sustainability rationale has therefore
been adopted around the globe, but at different speeds and in a variety of ways. European-level coordination and policies play a strong role in steering research, technological development and innovation towards the overall goal and, at the same time, in worldwide networking and managing international collaboration. Permanent consultation processes with experts and stakeholders at all levels
complement the approach. The science-in-society contract binds RTDI to deliver value with regard to
sustainability – if the research system fails, the science-in-society contract will collapse. Research is
funded by a wide range of actors, who define programmes primarily to deliver useful outcomes for
sustainable development. In particular in Europe and the Americas, private and public sector research is increasingly complemented by citizen science. As doing sustainability research becomes a
mainstream activity, comparable to the widespread acquisition of management skills decades before,
the researcher base in sustainability-related fields expands significantly, integrating larger numbers
of women, retired persons, and those living in remote areas. Citizens are integrated in institutionalized research projects, but also initiate and carry out their own research projects. This broadening of
RTDI actors is reinforced through local sustainability initiatives.
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3. Four scenarios for the governance of research, technological development and innovation in Europe in 2030
This section describes the four scenarios for the future RTDI governance in Europe, which are shown in an overview in Table 2 below.
Table 2:

Scenario overview
Scenario 1: Global market coordination
for jobs and growth

Scenario 2: Intergovernmental action for
Grand Challenges

Scenario 3: Public participation for
human well-being

Scenario 4: Integrated expertise for
sustainability

The Governance of Research, Technological Development and Innovation in Europe in 2030
Mode(s) of RTDI
governance in
Europe

In the EU, the remaining small share of public
research is horizontally coordinated by
closed circles of EU Member States, regions
and specialized research clusters, and limited
to single win-win domains for competitiveness.

Government-driven transnational coordination in variable geometries. “Variable geometries” as responses to the Grand Societal
Challenges represent a less ideological and
more solution- and efficiency-oriented way
of dealing with economic heterogeneity
within Europe.

Bottom-up principles are more important.
European RTDI governance is structured and
steered by single citizens at a regional/
micro-level, by social intermediaries at a
meso-level, and by two high-level ERA forums at the macro-level.

RTDI governance spans all governance levels
and societal domains, applying federal and
deliberative principles.

Most important
actors and their
roles

Private actors such as big corporations and
lobby organizations have gained significant
agenda setting power to align public RTDI
activity to market interests.

National (and empowered regional) governments are in the driving seat. Their main
domain is the allocation of public funds to
research priorities, as pots remain virtual
common pots.

Citizens, societal intermediaries to influence research agendas; regional and
national governments remain important.
New forms of private research funding.

European level institutions have a strong role in
influencing the orientation of RTDI.

Role of the supranational level
(European Union
institutions)

The European Union bodies monitor compliance with EU-level regulations in a trusteelike way, but have little to no power in coordinating research funds or influencing research priorities.

Strong role in anticipating research priorities
and strategic agenda-setting. Moreover,
regulation and management of aspects
which help to increase the efficiency of
research.

Support with monitoring activities, management of transparent procedures and
learning platforms.

The Commission‘s DG on research and innovation cooperates closely with all other DGs
(e.g. energy, transport, agriculture) to align
missions and implement sustainability RTDI
in coordinated transition activities

Mode(s) of global
RTDI governance,
European-global
relationships

Worldwide RTDI is coordinated by non-state
actors in vertical networks and value chains.

Most countries of the world and the international community have set up a structured
process to anticipate, control, react to and
alleviate the Grand Challenges and related
RTDI activities. Government-driven joint
transnational actions are in place, both
European and global.

Global RTDI governance is interlinked, but
diverse. Public agencies often play a
strong role, but the overall rationales of
RTDI vary.

Multilateral Research Programmes, supranational agencies (develop and share guidelines how to determine critical loads for
ecosystems, best practices on transition
governance as well as architectures and
processes of globally interconnected, innovation for sustainability).

The science-in-society contract binds RTDI to
deliver value with regard to sustainability.

Consultation of sustainability experts and
stakeholders plays an important role at all
levels.
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Scenario 1: Global market coordination
for jobs and growth

Scenario 2: Intergovernmental action for
Grand Challenges

Scenario 3: Public participation for
human well-being

Scenario 4: Integrated expertise for
sustainability

The Landscape and Practices of Research, Technological Development and Innovation in Europe in 2030
Purpose and
legitimization of
research

Globally, research is justified by the promise of successful commercial exploitation.

Globally, research is primarily legitimized
as a growth and job driver, as well as by
strategies to solve other Grand Challenges

RTDI activities in Europe are mainly justified by their "relevance" for health, quality
of life and happiness.

The sustainability rationale in society binds
the RTDI system to deliver useful outcomes,
sustainable development being a researchintensive endeavour.

Research funding

The global share of private investment has
increased.
In Europe, public investment has decreased, whereas private investment
tends to be even more risk-averse than
before.

In the expanding economies, there is a
relatively large increase in RTD spending.
In Europe, a more efficient coordination of
public funds prevents a funding gap.

RTD investment rates in some of the
expanding and emerged countries exceed
the European ones.
In Europe, intermediary organizations
advise and distribute public funding, and
private funding is increasingly provided by
crowds.

Europe shows relatively high investment in
RTD compared to most other regions in the
world.
European research is funded by a wide range
of actors – all defining RTDI tasks for sustainability, and thereby replenishing national
public RTDI budgets.

Research organization

Research is carried out as a specialized,
globally distributed activity.
Research organization in Europe is now
diversified as it relies more on specialized
research providers, joint ventures and
public-private consortia.

Most of the RTDI capacities in the world
are located in regional innovation systems;
in Europe, these are mostly oriented
towards various Grand Challenges.
Besides industrial research, a diversified
landscape of universities remains the
major location of research activity.

New regional/micro-level research activities allow citizens to become part of the
RTDI process, firms open many innovation
processes to users.
The requirement for critical masses leads
to more private-public, transdisciplinary
and transnational research networks.

Private and public sector research around
the globe is complemented by citizen science
and the maker movement. Intermediary
platforms let societal actors solve particular
sustainability issues.
Other, new intermediaries specialize in
sustainability transition research as such.

The link of Research and Innovation

Research is closely connected with its
contribution to successful innovation. As
research underlies the logic of business
models, cost and risk reduction, fewer
radical innovations take place.

Research is an indispensable source of
knowledge for innovations to solve increasingly complex challenges. Social
innovation makes research more appealing to the broader public.

As innovation for human well-being increasingly becomes a systemic, participative endeavour, research has to be more
closely linked in terms of its disciplines as
well as to the local level.

The science-in-society contract and citizen
science bind research and innovation closer
together. Knowledge creation by citizens is
valued in the same way as knowledge creation of highly trained scientists.

Researchers in
Europe

Competition for the limited RTDI jobs
remains high.

The RTDI system in Europe offers various
promising career prospects for researchers, including better opportunities for
women.

The research career is very attractive as a
means of individual fulfilment. The resulting supply of qualified researchers exceeds
the new demand for RTDI related to human well-being.

The researcher base expands significantly
including more women, retired persons and
researchers living in remote areas.
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Scenario 1: Global market coordination
for jobs and growth

Scenario 2: Intergovernmental action for
Grand Challenges

Scenario 3: Public participation for
human well-being

Scenario 4: Integrated expertise for
sustainability

Implications of the socio-economic context
Shared definition/
rationale of progress

GDP growth and job creation remain the
dominant rationale of progress.

Progress is not solely defined by economic
wealth and employment, but also by
solving the Grand Challenges.

In Europe, the rationale of human wellbeing replaces purely economic indicators
of wealth.
The world outside Europe adheres to the
economic growth paradigm.

Sustainability is the most important rationale
for the organization of social, political and
economic life.

Global socioeconomic situation

Global GDP growth is moderate, mainly
driven by expanding economies.
Economic and political power has now
shifted to private actors.

Despite moderate GDP growth rates, the
world economy is relatively stable.
Nations and societies are forced to intensify collaboration to solve the Grand Challenges.

The after-effects of the global economic
crisis remain deep into the 2020s.
In North America, the RTDI regime in place
for the past decades is maintained.
In Africa and the expanding economies,
there is a shift to knowledge-intensive
innovation.

Slower, but continued growth of the world
economy — coupled with 1.25 billion more
people than in 2013 — keeps pressure on
resources and ecosystems high.
The “Next Eleven” countries emerge as the
“next tigers” in the world economy with a
power shift to Asia. The polycentric world is
democratizing.

European, socioeconomic situation

Inequalities are growing between countries and regions, less due to continued EU
expansion than to crises in some of the
“old” economies of the EU-15.

In Europe, employment in times of moderate GDP growth remains the most urgent societal challenge.
Facing the increased relevance of ecological and health-related challenges, European societies have gradually developed a
renewed – pragmatic – view on joint
European action.

The after-effects of the global economic
crisis remain particularly visible in some of
the European Member States.
In large parts of European societies, the
accumulation of material wealth from
generation to generation is no longer the
rule.

Sustainability innovations paved the way for
relatively stable GDPs and labour markets.

State of European
integration

Due to economic heterogeneity, political
jostling has increased, impeding joint
action.

European integration has remained a
“leitmotif” for European governments.
With a growing number of EU Member
States and heterogeneous economic and
innovative capacities, “Variable geometries” represent a solution and efficiency
oriented approach to dealing with this
heterogeneity.

Similar processes and experiences in
European societies and the just beginning
transformation of common belief systems
into new values of progress give new
momentum to European integration in
different policy areas.

The EU has proven itself to be an honest
broker of its entities’ interests in global
cooperation. Thus, commitment to European
integration has grown over time, and has
also helped to clearly define and strengthen
the scope of influence of EU level policymaking.
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3.1 Scenario 1: Global market coordination for jobs and growth
In this scenario, today’s European Research Area gradually evolves into what one might call a
Global Innovation Area, where research is mainly legitimized by its contribution to innovativeness,
competitiveness and growth. As a result of limited public funds, growing inequalities between
Member States and the jostling for political influence within Europe, private actors, mainly firms,
dominate the financing of the research landscape and thus the setting of research priorities. The
coordination and integration of worldwide research, technological development and innovation
are primarily managed by global, vertical networks and value chains.

Levers of change within Europe
As a consequence of a series of financial crises, the variety of approaches to economic recovery have
led to locked-in growing inequalities between countries and regions within the EU, less due to continued EU enlargement, than to crises in some of the “old” economies of the EU-15. Due to economic
heterogeneity, political jostling has increased, impeding joint action. The financial situation across
Member States remains heterogeneous and unpredictable, leading to most European companies
focusing on short-term economic survival in a turbulent financial landscape. Technology-intensive
sectors find it difficult to maintain medium- to long-term business strategies, leading to more riskaverse spending in RTDI.
14
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The core: The Governance of Research, Technological Development and Innovation in Europe in
2030
Public austerity policies leave national governments relatively little room to manoeuvre in the funding of RTDI. And as overall public spending on RTDI has dropped, there is a shift of financing to private domains. This means de facto that private actors such as big corporations and lobby organizations have gained significant agenda-setting power to align public RTDI activity with market interests.
The coordination and integration of worldwide RTDI is primarily managed by global, vertical networks and value chains. European industry, where the lion’s share of European RTDI funding is located, engages in global RTDI networks rather than European ones to safeguard its competitiveness.
In the EU, the remaining small share of public research is horizontally coordinated by closed circles of
EU Member States, such as DACH or ORA (Scandinavian Open Research Area), regions and specialized research clusters, and limited to single win-win domains for competitiveness, such as the exchange of highly qualified researchers. Limited public budgets create an incentive for intergovernmental coordination and joint action to strive for critical masses. Still, due to the increased heterogeneity in a European Union of now 31 Member States, political jostling has also increased, so that the
number of states actually collaborating in such initiatives is rather small.
Some regulatory frameworks of the former ERA concept still persist, such as the free movement of
researchers and open access infrastructures (although enhanced mobility also leads to tensions and
conflicts, see below). The European Union bodies, in a trustee-like relationship, monitor compliance
with these EU-level regulations, but have little to no power in coordinating research funds or influencing research priorities.
While research in some developed countries has significance for society at large, it is not a major
issue in European societal and political discourses. The value of research is mainly seen in economic
terms. Besides established firms, successful start-up entrepreneurs and representatives of competitive research organizations have gained selective access to policy arenas in the form of rather closed
consultation processes.
The Landscape and Practices of Research, Technological Development and Innovation in Europe in
2030
Research worldwide is justified by the promise of successful commercial exploitation. An extension of
this in a number of developed countries is the focus on societal needs, this is particularly visible with
the rising involvement of philanthropic organizations elsewhere in the world (outside Europe), which
actively support and coordinate research that is in line with their interests. Irrespective of the funding sources, research is widely considered to be an entrepreneurial activity. In Europe, purely publicly
funded research is rare and limited to genuinely public domains (i. e. security research, which is high
on the agenda). The scarcity of public capital means the legitimization of any basic research conducted comes under strong pressure, with multiple selection criteria based on the promised potential
exploitation of the expected knowledge production.
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Research is carried out as a specialized, globally distributed activity embedded in differentiated value
chains from basic research to its application. Universities worldwide focus mainly on applied research, with basic research strongly tied to its expected relevance for future exploitation. This approach relies heavily on the involvement of private investors and vertical, international networks and
cross-disciplinary research groups. The relative share of private investment in RTDI has increased
globally. The largest share of private sector research worldwide takes place in China and other expanding economies, driven by the shift of lead markets such as food security, health care systems
and new models of mobility to these countries. A Global Innovation Area emerges due to the worldwide distribution of RTDI activity, where links to specialized global knowledge and lead markets are
vital for a firm’s or region’s competitiveness.
The research landscape in Europe is mainly influenced by knowledge-intensive sectors that are concentrated in the stronger, globally interconnected regional economies. The bulk of RTDI activity is
carried out by specialized supplier firms; however, financial constraints and cost reduction strategies
have split the organizational research landscape into private research providers, joint ventures between big firms, and public-private consortia. Moreover, the turbulent financial landscape hampers
long-term business strategies and expensive, high-risk research activities. This causes some firms to
include fewer research-intensive innovations in their product and service portfolio, others to deepen
their involvement in global value chains in order to access research activities outside Europe.
Due to the shift in research activity from the public to the private sector, the main product of European scientists is closed-door research, with private exploitation regimes predominating. Accordingly, IPR regimes play a strong role wherever they can be enforced, and where open access to scientific
knowledge is possible; “access” is defined as having the opportunity to license the knowledge for a
fee, thus knowledge brokers emerge, making peer-reviewed publication less attractive.
Competition for the limited number of RTDI jobs remains high. With national governments keen to
retain RTDI jobs, the pressure on firms to “hire locally”, motivated by tax breaks, means that any
foreign candidate is required to fulfil multiple additional criteria. In addition, the competition for
highly qualified researchers and a brain-drain from some Member States to others creates tension
with the free migration of the RTDI workforce across the European Union, which comprises 31 Member States in 2030. These issues are on the intergovernmental agenda, but are not resolved and remain an ongoing concern for the Member States.
Implications of the socio-economic context
In most parts of the world, GDP growth and job creation remain the dominant indicators of wealth
creation. As cities, states and global regions compete in a globalized economy, additional indicators
of progress and wealth such as “sustainability”, “equality” or “quality of life” now exist in niches dotted around the more economically developed areas of the world.
The moderate growth of the world economy is mainly driven by the continuing expansion of economies like India, Brazil or Mexico. Their economic success is based on the production of knowledge16
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intensive goods and services, combined with first-mover strategies that has resulted in the shift of
various lead markets to these countries.
Both democratically elected and autocratic governments strive to demonstrate their ability to stimulate economic growth and job creation, considering economic growth an effective way to prevent
societal discontent and unrest. In developed countries such as China, Europe, North America and
Japan, the slowing and declining GDP amplifies international competition, reinforced in most parts of
the world by a shift in economic power from public to private actors.
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3.2 Scenario 2: Intergovernmental action for Grand Challenges
In this view of the future, today’s European Research Area has developed its research and innovation capacities incrementally as efficient responses to the Grand Societal Challenges. This means
that economic growth and job creation have become challenges themselves, and that issues like
climate change or health protection are perceived as Grand Challenges. For the governance of research, technological development and innovation, this means that national governments are in
the driving seat, but regions also evolve into powerful political actors. Compared to the ERA of
2013, variable geometry approaches, which orient joint action thematically to the varying economic and innovative capacities across European regions and states, have become more important.

Levers of change within Europe
Global economic competition between the developed nations in Europe, North America and Asia, as
well as with expanding economies in Asia, the Americas and North Africa has increased since the year
2013, as growth has been rather moderate. Nonetheless, the continued increase in the world’s population - together with severe impacts of climate change, natural disasters, clean water challenges and
a number of antibiotic-resistant disease pandemics – have forced nations to intensify their collaboration in searching for solutions to these Grand Societal Challenges (GC). There is tension between the
need to collaborate and national desires to dominate the global markets for the new solutions.
European integration has remained a “leitmotif” for European governments. With a growing number
of EU Member States (now numbering 35, including all the Balkan states, Iceland and Turkey) and
18
All rights reserved
© 2013, VERA consortium
Project funded under the Socioeconomic Sciences and Humanities

regional specialization strategies in place, the economic and innovative capacities differ markedly
across European regions. 20 years of Merkel’s chancellorship in Germany have left their mark: “Variable geometries” as responses to the Grand Societal Challenges represent a less ideological and more
solution- and efficiency oriented way of dealing with this heterogeneity.
The core: The Governance of Research, Technological Development and Innovation in Europe in
2030
For the governance of RTDI, this means that governments are in the driving seat. Compared to the
ERA of 2013, thematically-oriented variable geometry approaches have become more important,
while some of the original Joint Programming Initiatives addressing the Grand Societal Challenges are
still in place. Joint action at European level and public spending on RTDI are legitimized by the need
to organize efficient responses to the Grand Societal Challenges. The main domain of national (and
empowered regional) governments is the allocation of public funds to research priorities, as European pots remain virtual common pots composed of real national budgets.
The European Commission plays a strong role in anticipating research needs and strategic agendasetting. Moreover, aspects which help to increase the efficiency of research are left to the regulation
and management of the European Commission, such as the development of integrated, specialized
RTDI capacities in Europe, key research infrastructures on a pan-European basis, eventual global IPR
harmonization and implementation, and better opportunities for female researchers. However, despite widespread “open innovation” rhetoric, there is a growing trend towards industrial secrecy.
In order to manage the Grand Challenges such as pandemic or ecological disasters, most countries of
the world as well as the international community have developed mechanisms to anticipate, control,
react to and alleviate these problems. Regarding the global dimension, the links and cooperation of
the European Union with third economies are being led by larger and smaller “hot-spot” EU Member
States, and by strong intergovernmental agencies, for example under international organizations
such as UNIDO and UNESCO.
Europe is regarded as an important source of knowledge by emerged and expanding economies. In
some Grand Challenge-related fields such as urban transportation systems, new diseases, food and
water shortages, countries in Asia, the Americas and North Africa have taken over the role as first
movers. Related global RTDI governance strategies are conceived at a thematic level. Specialized
regional innovation systems are underpinned by both sectoral and geographical rationales and constitute areas of strong economic activity and internal competition. These clusters are important research performers within the system and, as a consequence, have a strong influence on setting research priorities. There is, however, tension between top-down and cluster-based, bottom-up governance. The role of agencies is crucial for moderation between a bottom-up and a top-down approach.
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The Landscape and Practices of Research, Technological Development and Innovation in Europe in
2030
The developed countries as well as emerged and expanding economies legitimize research primarily
by industrial and economic strategies which see knowledge-intensive value creation including (re)industrialization as a growth and job driver. In parallel, public research strategies are also driven by
climate change, natural disasters, clean water challenges and numerous pandemics, and RTDI activities are aligned to the solutions of these Grand Challenges. Social innovation research is higher on
the agenda than in the year 2013. This questions the way traditional research is carried out, and
people welcome its application to tackle the Grand Challenges, thus making research generally more
appealing to a broader public.
Most of the emerged and expanding economies show continued relative growth of public and private
RTD spending, which is further enhanced by Chinese, European and US capital and harmonized global
IPR regimes. Due to a moderate growth rate of the overall European economy, there is less public
research funding available than in 2013, but a willingness to spend on RTDI, and a more efficient
trans-national coordination of public funds, so that a serious public funding gap can be avoided.
Most of the RTDI capacities in the world are located in highly specialized regional hubs and innovation systems. In Europe, the organization of public and private RTDI is influenced by the specialization
of regions in thematic, cross-sectoral “hot spots” for the solution of mostly ecological and healthrelated Grand Challenges. These “hot spots” reflect differences in the innovative and research capacities between European regions; however, most regions are competitive in specific domains. The
development and integration of these specialized RTDI capacities is not least the product of effective
European-level governance.
European public research takes place in a diversified landscape of universities and new research organizations. New inter- and trans-disciplinary research topics and domains are increasingly identified
bottom-up, which poses challenges to traditional top-down governance of the scientific community.
Moreover, bottom-up processes have led to the emergence of three types of new research organizations: First, new organizations oriented towards and financed by industry; second, new organizations
specialized in identifying and tackling research for the Grand Challenges; and third, new, genuinely
trans-European research organizations, which in parts fall under the first and second category.
The RTDI system in Europe offers various promising career prospects for researchers. As European
labour markets have progressed in gender issues, RTDI offers higher opportunities for women, which
enhances the global competitiveness of Europe in RTDI communities worldwide.
Implications of the socio-economic context
Economic wealth and employment are key values of social and political action worldwide. However,
traditional definitions of progress are being questioned, since growth rates are moderate and ecological and health challenges demand action.
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Worldwide GDP shows moderate growth and the world economy is relatively stable. In most nations,
RTDI and education are considered key preconditions not only for GDP growth and jobs, but also for
the creation of sound solutions to other Grand Challenges. The latter are recognized by societies in
different world regions to the degree that they are directly affected by the respective risks. Moderately affected regions that manage to specialize in innovations to solve the Grand Challenges profit
economically from their competitive advantage. In other regions, especially in Africa and South Asia,
the negative consequences of climate change, natural disasters, clean water challenges and numerous pandemics predominate.
In Europe, employment in times of moderate GDP growth remains the most urgent societal challenge. In the face of the increased relevance of shared ecological and health-related challenges, European societies have adopted a pragmatic and efficiency-driven view on European integration and
support the integration process as a precondition for common action.
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3.3 Scenario 3: Public participation for human well-being
This scenario captures the vision that today’s understanding of progress is transformed into a human-centred rationale, where e.g. happiness and quality of life are operationalized into new
measures of progress. Research and innovation in Europe are transparent and open to individual or
societal needs, in particular regarding new ways of living together, health or data privacy. The
main new element in the governance of research, technological development and innovation is the
increased participation of citizens. The open landscape for research, technological development
and innovation provides a good basis for close ties with society around micro/regional level activities where society can become involved and/or invest in research and innovation activities.

Levers of change within Europe
In Europe, the coincidence of societal developments and new concepts of progress triggers a shift
towards a new individualism that puts human well-being at its ideological core: For the first time
since World War II, the accumulation of material wealth from generation to generation is no longer
the rule in large parts of European societies, which begins to erode the formerly prevailing rationale
of progress. At the same time, public awareness of threats to individual well-being, such as privacy/
data handling- or health-related issues, has increased. As a consequence of these trends, a postmaterialistic concept of human well-being arises as a rationale for social and political action in Eu22
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rope. This reflects the pursuit of individual happiness, health and quality of life for all members of
society, broadening economic measures of progress to socio-economic ones.
The rise of this new rationale is further driven by related regimes, such as popular sports and ICT:
Popular sports as a precondition for health and happiness have experienced a revival, which in turn
raises the awareness of human well-being. The ever increasing role of ICT in information use and
exploitation has created a variety of targeted products, services and possibilities, feeding and being
fed by individual lifestyles. Similar processes and experiences in European societies and the just beginning transformation of common belief systems into new values of progress give new momentum
to both individual participation and European integration in different policy areas, including RTDI
policies.
The core: The Governance of Research, Technological Development and Innovation in Europe in
2030
In Europe, distributed RTDI means that knowledge and innovation expertise from the rich landscape
of ERA has to be managed and circulated. Two forms of EU-level policy/management actors emerge.
The first form, “The ERA-policy forum”, offers Member State representatives the opportunity to
share regional and national policy experiences and develop performance indicators; their task is to
create a forum for coordination and sharing policy advice. The second form, “The ERA knowledgeexchange” is a forum of policy makers, industry representatives, research actors and societal representatives which makes the activities at European level visible and their potentials for improving
human well-being and provides a forum for alliances and exchange.
Overall, bottom-up principles gain importance in European RTDI governance. Rather than striving for
an alignment of policies at a supra-national level, regional and national RTDI governments try to retain the strengths of their individual approaches and share good practice at European level. The now
realized institutional structure at EU-level supports policy learning and responsiveness to societal
inputs. This is further supported by the European Commission with monitoring activities, management of transparent procedures and learning platforms.
The open, heterogeneous and rich RTDI landscape provides opportunities for close RTDI and society
ties around micro/regional level RTDI activities (societal involvement and/or investment) and there
are possibilities for citizens to take the initiative and become involved at the micro-level. At the meso-level of social intermediaries and the macro-level of the two ERA forums, this is not so clear. There
are openings, but tension remains between bottom-up activities and defining relevant needs for
human well-being and top-down description and coordination. There is a role for societal intermediaries here ranging from non-governmental organizations and interest groups to social scientists who
act as knowledge brokers (to translate between RTDI and individuals) and create forums for exchanges. These are not institutionalized but remain as heterogeneous and diverse as the RTDI activities themselves.
Global RTDI governance is interlinked but diverse. In Asia, public agencies still have a central position
in defining RTDI and managing national and regional specialization. In the Americas, the private sec23
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tor dominates RTDI in natural resources, whereas public agencies still play a strong role in nurturing
nascent areas in other areas of knowledge-intensive RTDI. In Africa, public agencies play a strong
coordinating role, relying on public-private partnerships to create RTDI hubs.
The Landscape and Practices of Research, Technological Development and Innovation in Europe in
2030
Because it drives the justification of RTDI activities in Europe, the rationale of human well-being results in a shift from "excellence for its own sake" to "excellence in relevance" for the quality of life,
health and happiness. The new “European way” of defining RTDI needs leads to a shift towards more
distributed, transparent and societally robust RTDI in relevant sectors such as healthcare and ICT.
Whilst RTDI is fully integrated into how Member States measure their GDP, in Europe, socioeconomic value creation indicators are extended to include a quality of life index (for example including gender equality, personal-data privacy and a contentment-quotient). Accordingly, RTDI priorities
for human well-being include new domains and research topics such as the design of systems innovations for cyber-security or health, often consisting of both social and technical innovations like those
in the case of personalized medicine.
Public agencies play less of a role in the direct financing of RTDI, except in terms of large infrastructure programmes (e.g. crime prevention, including cyber-crime, or electricity grids). This opens up a
market for intermediary organizations, such as RTDI-intensive industry associations, hybrid publicprivate research councils, and societal representative boards, which advise and, in some cases, distribute public funding around targeted themes. Whilst public agencies help to articulate the demands
for RTDI and create the supply rules, opening up the RTDI market offers small and large firms the
chance to get involved in RTDI. Of particular note in Europe since the late 2010s is also the rise in
crowdfunding and crowdsourcing as a means to finance or undertake RTDI. Closely connected with
this development is the growth in philanthropic RTDI activities, which are often connected with the
values underlying the human well-being rationale.
Locally initiated systems innovations for human well-being often require additional critical masses
that transform the European RTDI landscape towards more private-public, transdisciplinary and often
transnational research networks. Especially in the new research domains, new ways of organizing the
RTDI process develop alongside the traditional forms of organization: New regional/micro-level research activities, such as experiments with smart urban quarters, allow citizens and other affected
stakeholders to become part of the RTDI process, to define the needs and improve the success of
these innovations. Where innovations influence human well-being, firms engage in open and transparent innovation, both for marketing reasons and to ensure user acceptance.
As the human well-being rationale pervades the well-educated parts of society, research careers are
very attractive as a means to reach individual fulfilment. The resulting supply of qualified researchers
exceeds the newly created demand for RTDI related to human well-being.
The attributes of the European research landscape are valued elsewhere in the world with nonEuropean firms and organizations settling in Europe in order to both learn from and invest in some of
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these specialities. However, the diverging societal rationales and needs between Europe and the rest
of the world lead to different markets and related innovation activities, further reducing the global
RTDI engagement of European actors in blue skies research.
Implications of the socio-economic context
The after-effects of the global economic crisis remain deep into the 2020s, and are particularly visible
in some of the European Member States. Rather than driving societies and Member States apart,
economic disparities in Europe create a new sense of community in the pursuit of human well-being
for all, including the RTDI system. In North America, the combination of austerity plus the expansion
and consolidation of financial services reinforces and maintains the RTDI regime which has been in
place over the past decades. In Africa and the expanding economies, there is a shift from manufacturing and agriculture to a broader RTDI base including an increasing share of knowledge-intensive
innovation. RTD investment rates in some of these countries are significantly higher than in Europe.
With the exception of Japan, the European human well-being rationale has as yet only moderate
effects in other parts of the world: Whilst it is recognized and partly adopted by some minorities in
other OECD countries, another effect of Europe’s pursuit of human well-being is a reinforced global
fair-trade movement. On the whole, the world outside Europe adheres to the economic growth paradigm, with economic progress continuing to be the dominating rationale of action.
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3.4 Scenario 4: Integrated expertise for sustainability
This scenario takes up the idea that today’s economic rationales (jobs and growth) have been
transformed into an approach where a sustainable development path is viewed as the main rationale of progress. European-level coordination and policies play a strong role in steering research, technological development and innovation towards the overall goal and, at the same time,
in worldwide networking and managing international collaboration. Permanent consultation processes with experts and stakeholders at all levels complement the approach. Research is funded by
a wide range of actors, who define programmes primarily to deliver useful outcomes for sustainable development. Private and public sector research around the globe is increasingly complemented by “citizen science”; as a consequence, the notion of the “expert” expands significantly.

Levers of change within Europe
The rise of the sustainability rationale worldwide has been fuelled by ever more frequent and severe
environmental events (causing, e.g. food chain disruptions). The impacts of some events (e.g. flooding) have turned out to be uninsurable, and thus have to be covered by tax payers. During the transition period, there were controversies over balancing private and public interests. In the end, the
sustainability rationale has been adopted to different degrees and at different speeds depending on
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the respective risk perceptions, public opinion and anticipated socio-economic opportunities. In
many European, Latin and North American countries, innovation paradigms have shifted towards
sustainability.
In Europe, as is the case worldwide, the sustainability rationale has been adopted to different degrees. EU policy-making in general is paralleled by bi- and multinational agreements and regional cooperations within Europe and beyond. The relative loss of global economic and political relevance
makes European actors cooperate more globally. In this setting, the role of EU representatives is
often seen to be that of an honest broker of the interests of the EU’s entities. For this reason, the
commitment of national governments, parliaments and citizens to European integration has grown
over time, and has also helped to clearly define and strength the scope of influence of EU policymaking. The path towards orienting RTDI at sustainability involved power games, conflicts and policy
adjustments. The sustainability RTDI agendas were driven by coalitions of academia, governments
and parts of society, whereas business sector organizations opposed anything limiting economic
growth. The now achieved consolidation of demands legitimizes broader and deeper policy coordination at the European level.
The core: The Governance of Research, Technological Development and Innovation in Europe in
2030
RTDI governance stretches across all governance levels and societal domains, applying federal and
deliberative principles. The urgency of the sustainability issue and RTDI’s crucial role in achieving it
has enabled the EU to adjust and reinforce its RTDI governance.
The sustainability-centred European RTDI governance is politically important, uniting countries which
share common problems and linking them to global networks, as well as providing a legitimate arena
for deliberating sustainability issues at European level and a cohesive science space fostering open
knowledge circulation. The science-in-society contract binds RTDI to deliver value with regard to sustainability – if the RTDI system fails, the science-in-society contract will collapse.
At EU-level, transition (and embedded RTDI) governance focuses on European issues such as panEuropean coupling of electricity grids. The European Commission’s DG on research and innovation
cooperates closely with all other DGs (e.g. energy, transport, agriculture) to align missions and implement sustainability RTDI in coordinated transition activities. Public funding of RTDI leaves considerable leverage for the EU-level, where the larger part of public RTDI funds in Europe are allocated.
The private and public sector in Europe cooperate to turn sustainability solutions into global lead
markets. The EU-level coordinates und supports the European RTDI hubs for sustainability within
Europe and their links to the rest of the world. National and regional issues, such as urban air quality
and land use are dealt with at the respective governance level.
The changes caused by the sustainability rationale in society are profound. RTDI governance involves
sustainability-oriented organizations and individuals (corporations, NGOs, research clubs, scientists,
foundations, banks and ethical investors) in the programming of sustainability RTDI for legitimacy,
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ownership and implementability reasons. A clearly defined and structured process for consultation is
in place to ensure the correct partners are involved and assigned the relevant responsibilities,.
On a global level, there is plenty of research on the use of global commons funded by philanthropical
foundations and multi-lateral research programmes. Supranational agencies play a key role in RTDI
for a number of sustainability issues. EU Member States develop and share guidelines of how to determine critical loads for ecosystems, best practices of transition governance as well as architectures
and processes of globally interconnected sustainability innovation systems. Worldwide, municipalities and cities (including megacities) utilize research competences and cooperate in interregional
global networks on shared sustainability issues.
The Landscape and Practices of Research, Technological Development and Innovation in Europe in
2030
The sustainability rationale in society binds the RTDI system to deliver useful outcomes. Sustainable
development is a research-intensive endeavour, not confined to the RTDI system, but involving deep
and broad changes in the economy and society. Complementary to technical innovations, sociotechnical and non-technical innovations play a vital role in fostering sustainability. In times of a maturing world economy and limited public funds, a large share of total RTDI expenditure is dedicated
to sustainability. New modes of sustainable innovations involving private, public and civil society
actors create new science markets.
Research and knowledge-intensive value creation in general take place in globally interconnected
hubs. Europe holds a specific RTDI profile in a number of key sustainability issues and invests relatively highly in RTD compared to most other regions in the world. Other domains have largely shifted to
global organizations (e.g. megacity networks) and other world regions (e.g. biodiversity to Latin
America). As a whole, the globally interconnected Europe is an attractive location for sustainability
RTDI.
Public sector research worldwide tackles sustainability issues at the level of both their causes and
their impacts. Three research types are particularly successful: (1) basic research to understand and
manage global commons and ecosystems (at global and regional universities), (2) applied transdisciplinary research to develop effective solutions to sustainability challenges (at universities, research
and technology organizations, Public-Private Partnerships), and (3) sustainability transition research
facilitated by new intermediaries to manage the complex, contested and often uncertain change
processes (e.g. in energy systems). Experts who help to define the critical loads which can be borne
by ecosystems play key roles in science-based decision-making.
Globally, private sector research generally remains profit-oriented. In the majority of researchintensive domains (in particular automotive, ICT, medical/life sciences), it takes advantage of competences reaching critical masses in certain areas of sustainable development and public environments
beneficial to RTDI.
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Broader socio-economic change with its emphasis on sustainability has brought about a multifaceted reorganization of RTDI, in particular in Europe and the Americas. Private and public sector
research is now complemented by citizen science and the maker movement. The broader definition
of RTDI actors is reinforced through local initiatives based on sustainability. Both new and established
firms take up these developments to access distributed knowledge and open up new markets. Both
private and public sector research make extensive use of intermediary platforms to integrate societal
actors in the search for solutions to particular sustainability issues. Citizens engage in problemsolving due to their intrinsic motivation, financial rewards or the chance of a public reputation. This
kind of research is restricted to well-defined problems, thereby complementing the knowledge of
highly trained scientists in the search for sustainability solutions.
Citizens engage in institutional research projects, but also initiate and perform their own research
projects. As sustainability research evolves into a mainstream activity, comparable to the widespread
acquisition of management skills decades before, the researcher base in sustainability-related fields
expands significantly, integrating larger numbers of women, retired persons, and those living in remote areas.
Research is funded by a wide range of actors (governments, cities, NGOs, foundations, banks, companies, groups of citizens) – all defining RTDI tasks for sustainability. National RTDI public budgets are
partly replaced in this way. Crowdfunding enables small-scale projects, whereas larger projects use a
combination of public and private funds, source ethical investment funds, or seek funding directly
from the research beneficiaries such as cities. As there is pressure to deliver solutions with a measurable impact, the balance of funding generally shifts from basic to applied research. Although basic
research is considered essential to replenish the knowledge reservoir for new technological innovations, it lacks sufficient funding.
The mix of actors funding RTDI perpetuates the tension between retaining and sharing sustainability
knowledge. A number of new intermediaries take key roles in knowledge exploration (cf. living labs),
communication (cf. Journal of Errology), and deliberation (cf. discourse arenas).
Implications of the socio-economic context
Human activities are limited by resource availability and the carrying capacities of ecosystems at all
levels – ranging from local land cultivation to the use of global commons such as the atmosphere. In
large parts of the world such as Europe, the Americas and parts of Asia, there is general agreement
that “sustainability” is the most important rationale for the organization of social, political and economic life.
The sustainability rationale is adopted around the globe, but at different speeds and in a variety of
ways. This leads to a polycentric world with large regional poles roughly linked to continents. Europe
adopts sustainability across the board and at a rapid rate. The time of “Green Growth” is over, as
systemic effects are considered and absolute limits are introduced in general policy-making.
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The “Next Eleven” countries emerge as the “next tigers” in the world economy, creating a new demand for sustainability innovations. Slower, but continued growth of the world economy — coupled
with 1.25 billion more people than in 2013 — keeps pressure on resources and ecosystems high.
Sustainability innovations pave the way for relatively stable GDPs and labour markets in the enlarged
set of developed countries as formerly expanding economies begin to compete globally.
Globally, there is a relative shift in economic and political power to Asia. The polycentric world is
democratizing, as power diffuses to citizens, networks, cities, other private actors and global initiatives. Both developments open up a governance gap, since joint action is made difficult by the regional and institutional distribution of power.
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3.5 Excursus: 2050 Sketches
To anticipate possible systemic transformations and disruptive change beyond the 2030 scenarios
and to envision more radical and structural change, four sketches were also made of the European
landscape and governance of research, technological development and innovation in the year 2050.
The purpose of these sketches, which are not fleshed out in the same detail as the scenarios, is to
stimulate futures thinking about more fundamental transitions. While the scenarios explicitly address
the typical scenario characteristics such as plausibility, consistency and decision-making utility
(Cagnin et al. 2007), this is not the aim of the 2050 sketches. Without addressing decision-making
utility, they aim to be thought provoking and challenge today´s baseline assumptions.
The 2050 sketches were developed during the Scenario Fleshing-Out Workshop by a breakout group.
The starting point of the group discussion was a selection of wild cards defined as unexpected events
or changes that could lead to structural transformation of the governance of research, technology
development and innovation in Europe. The group decided to exclude natural disasters and epidemics and instead focused on wild cards representing radical shifts in institutional and governmental
structures, values and technological breakthroughs. Starting with one wild card, the group developed
a rough outline of the impacts on the ERA in a discursive process without systematically considering
interactions between different drivers of change and without describing the possible transformation
process between today and 2050. This approach was selected to enable out-of-the-box thinking going beyond the fully fleshed out scenarios for 2030.
The sketches can be related to different drivers of socio-technical transitions (cf. Geels 2010, p. 496
ff.; Smith et al. 2010, p. 439): “United people of Europe”, “United States of Europe” and “Science
contested” describe a shift in RTDI governance rooted in political processes and institutional change
including external pressures. In contrast, “Automated Science” depicts a radical structural shift of the
research landscape due to technological change. In the following section, these sketches are portrayed.
Sketch A: United people of Europe
In the world of 2050, the role of state has been significantly reduced at all levels of governance. In
most world regions, values that can be attributed to liberal individualism put the individual citizen at
the centre of decentralized political processes. Funding and priority setting in the research landscape
follow this logic: Citizens and private households, whether on an individual basis or organized in
foundations or associations, assign specific amounts to specific research topics. In this sense, the role
of citizens in research has undergone a transition from passive “tax payers” to active “research sponsors” who are engaged in the agenda setting process.
In Europe, the Europeanization of RTDI governance, as in other domains of governance, revolves
around facilitating the transnational nature of much of the organized private investors’ activities and
interests. Governance is “Europeanized” to the extent that institutional practices and regulatory
frameworks are harmonized across Europe.
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Not only the decisions about the amount of funding, but also research priorities are set in a very bottom-up way, a European “people-led approach”. This has led to two parallel and interlinked regimes
of RTDI agenda setting: First, new and very diverse science markets, driven by idealism, individual
fulfilment and commercial exploitation, align the research landscape to pluralistic values. Second,
some significant RTDI programmes and activities are initiated in grassroots-like processes with broad
public participation in search of a common European welfare.

Even though the long-term sketch was developed without fleshing out intermediate steps, a link with
Scenario 3 is imaginable. The shift of power and the active engagement of citizens con be considered
a precondition to the even more radical shift within the agenda setting process in the governance of
research, technological development and innovation in Europe as outlined in sketch A.
Sketch B: United States of Europe
By 2050, the European Union has become a federal state like political entity, in which some significant science and technology governance functions are centralized. European research policy, inspired
by the success of China, has adopted a state-centred approach with a bureaucratic, top-down rationale, including formula-based funding schemes, which serves as an instrument for centralizing,
controlling and justifying funding decisions. Automated, artificial intelligence systems fed by large
amounts of data are in place, and play a crucial role in defining “optimal” priorities for research
themes, topics and research capacities. This type of research concept is well suited for research initi32
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atives requiring large-scale infrastructures. Europe revives research concepts from the 1950s and
1960s, with, for instance, a leading role of military-driven science and technology efforts, emphasizing big systems development. These influence the nature of research and innovation investments
and their governance. By 2050, the military has switched its role from an R&D “consumer”, as it was
in the early part of the century, to an active and important R&D “producer”.

At first there seems to be no clear link between this sketch and the four VERA scenarios. Even though
scenario 2 considers a “government–driven transnational coordination”, the sketch does not seem to
have much in common with scenario 2. Sketch B is based on the assumption that external forces like a
second “cold war” foster the alignment of research activities on the EU level and a return to former
research concepts. One or several natural catastrophes and the perception that decentralized approaches have failed and are not efficient enough to prevent further climate change and catastrophes
could also be the trigger for this sketch. In this case a link with scenario 4 is conceivable.
Vision C: Science contested
Between 2030 and 2050, the accumulation of crises and critical, alternative political movements have
given rise to new dominant sets of political priorities. Together with a decreasing acceptance of expensive technology development projects, a shift to autocratic systems and religious movements, the
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idea of science and scientific activity has become increasingly marginalized. Forms of religious belief
that we would today describe as fundamentalist have gained political influence across Europe. Scepticism about the value of scientific knowledge is widespread. Europe is now a hostile environment in
which to conduct scientific research. Different religious frame conditions restrict science development because scientific findings are no longer considered valuable in themselves.

This sketch of a future ERA could develop from different types of rejection of the dominant societal
system. A link to scenario 1 can be drawn based on the assumption that research activities which are
steered by lobby organizations and a declining GDP could foster general discrediting of scientific progress and a shift towards religious beliefs. At the same time, this sketch can also be considered to
evolve from scenario 3, which stresses a change of values towards health, quality of life and happiness. The shift to religion could also be considered a change in values away from material aims.
Sketch D: Automated Science
In the year 2050, changes in information and communication technologies have enabled the increased automation of scientific research processes and the generation of research results. Automated Science (AS) was first introduced in mathematics, then in other computationally-intensive
disciplines and has finally become the general standard for science-based knowledge generation.
Science is no longer considered a craft of scientists; the role and the concept of a scientist have
34
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changed essentially to that of a technician fixing the complex equipment on which scientific activities
now overwhelmingly rely. AS puts knowledge accumulation as well as the discovery of “known unknowns” onto a new level, allowing technologically advanced societies in most regions of the world.
Automation also exerts a strong influence on the generation of new research questions and priority
setting across all research disciplines. Two alternative options are conceivable for the geographic
location of the AS system:
Option 1: The AS system is expensive and requires heavy investment in research infrastructures. For
this reason, the global community pools its resources to centralize the system in regions able to
make the more substantial economic contributions to the development of the infrastructure (United
States, China or Europe), with such regions profiting from this investment in many ways. European
RTDI governance is geared towards realizing European interests in this globally centralized science
system.
Option 2: The building blocks for AS are relatively cheap to acquire and can be carried out in a decentralized manner. This gives rise to multiple AS systems which are distributed all over the world, as
well as within Europe, and which compete with each other. The basic challenges for RTDI governance
in Europe are not so different from those of the year 2013: Research in the decentralized AS system
has to be prioritized, funded, regulated, and ways have to be found in which the different AS systems
inside and outside Europe are able to interact.
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Scenario1 can be considered a possible intermediate step towards this sketch. The focus on risk and
cost reduction and the resulting dominance of incremental over breakthrough innovations could pave
the way for increased automation of scientific research processes and the generation of research
results.
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4. The scenario process
4.1 Overview of the process of scenario development
Work package 3 was intended to generate a set of four consistent scenarios on the evolution of ERA
by the year 2030. As the scenarios aim to provide a relevant base for strategic debate, decisionmaking and joint priority setting, they are focused on RTDI governance in Europe and take into account possible interdependencies and tensions of this governance with future developments in the
European RTDI system, the global research landscape and its socio-economic context. The scenarios
were developed in the following steps (cf. figure 1), which are described2 in the subsequent sections:
 ERA dynamics mapping (task 3.1):
 Scenario drafting (task 3.2)
 Scenario fleshing-out (task 3.3)
 ERA visioning (task 3.4)
Figure 1:

The scenario building process
Important factors from Key Factor Workshop

Preparation
(task 3.0)

Classification, amendment,
refinement & selection

FLA + Grand
Challenges

Socio-economic
context factors

Governance factors
(incl. ERA)

Research landscape
factors

Governance factor
projections

Research landscape
factor projections

3 context scenarios
ERA dynamics mapping
[Expert WS]
(task 3.1)

Identification of interdependencies and tensions

Software-based
consistency analysis

Scenario drafting
[Internal teamwork]
(task 3.2)

ERA draft scenarios &
selection
Scenario Fleshing-Out +
ERA Visioning
[Stakeholder WS]
(task 3.3+3.4)

2050 sketches (“Visioning”)
by break-out group

Enriched set of 4
scenarios

Documentation
(task 3.5)

2

Scenario Report

Parts of these sections are also described in two briefing papers that were handed out to participants of the
ERA dynamics mapping workshop and the scenario fleshing-out workshop.
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4.2 Task 3.1: ERA dynamics mapping
The ERA dynamics mapping aimed to identify alternative assumptions (referred to as "factor projections") related to the research landscape, its global, socio-economic context and European RTDI governance in the year 2030.
The 58 key factors stemming from Work package 2 were reduced to 153 (see Annex I) by considering
the factor scores and arguments of the key factor selection presented in Deliverable 2.1. These 15
factors are considered to be the most important drivers of change for the evolution of European RTDI
governance, including ERA, by the year 2030. Following the factor approach to scenario development
(cf. Voß/Truffer/Konrad 2006, pp 170, 173), one factor is thereby defined as a variable that can take
different values. These values represent different assumptions about possible evolutions of the factor by the year 2030. For example, the factor “RTDI policy-making at different speeds” can be projected as “Polarization within EU/ERA” or, alternatively, as “Federal ERA”. In light of recommendations by external reviewers, the factors were further refined, mostly in order to balance the overall
picture or add specific aspects to the set. The factors were grouped into the following three areas:




Global, socio-economic context
European RTDI governance (including ERA)
Research landscape

Prior to the ERA dynamics workshop, possible developments in the global socio-economic context for
the year 2030 were outlined by the Work package 3 team in the form of three context scenarios.
These scenarios were constructed based on the following five factors (for their selection cf. Annex I)
that can be attributed to the global socio-economic context:






New rationales for societal progress and related RTDI governance
Relative share of emerging economies in RTD spending
Macro-economic stability
Global balance of power
Social movements

On the basis of extensive research of forward looking activities (FLAs) (cf. section “References II: Context scenarios/world views”), 2-3 projections were identified for each factor. The consistency of
these factor projections was investigated4 in a consistency analysis by the WP3 team. With the help
of the scenario software INKA, three alternative, consistent context scenarios were identified as
shown in Figure 2:

3
4

15 factors are considered a reasonable number to be handled in a workshop setting.
For the application of consistency analyses in scenario development, cf. for example Wiek et al. (2008, pp.
286 ff.).
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Figure 2:

Raw scenarios underlying the three context scenarios
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The ERA dynamics mapping workshop held in Brussels on 26th of April 2013 had two objectives: First,
the factors related to European RTDI governance and to the research landscape were projected to
2030 by developing different projections for each factor in group discussions. Second, interdependencies and tensions between the co-development of different factor projections and with different
assumptions about the global, social-economic context were identified by the groups. The workshop
agenda and the list of participants are shown in Annex II.
Prior to the ERA dynamics workshop, a briefing paper with a description of the three context scenarios was handed out to the participants. During the workshop, participants confirmed the three context scenarios to be useful for the ERA dynamics mapping. These world views guided the identification of possible evolutions of ERA, as well as the interdependencies and tensions that emerged from
the co-evolution of ERA and its global context. Participants commented on the preliminary set of
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factors and suggested adding and reformulating the factors, resulting in a set of 18 factors (see Annex 1).
Three key factors were renamed as follows:


“RTDI policy-making for EU Member State clusters at different speeds” was renamed “RTDI
policy-making at different speeds”



“Global harmonization of intellectual property rights regimes” was renamed “Global development of IPR regimes”



“Role of private actors in funding and commercializing RTD in Europe” was renamed “Role of
private actors in RTD in Europe”

Three other factors were added:


“EU ERA action”: refers to different modes of EU-level ERA governance.



“Development of excellence science system”: refers to the concentration and quality of specific research domains and their commercial exploitation.



“Relocation of knowledge-intensive value creation”: "Knowledge-intensive value creation"
includes both RTD and knowledge-intensive production; "relocation" may mean from Europe
to other world regions or the reverse movement, including issues of re-industrialization in
Europe.

Relying on the multi-level perspective of socio-technical transitions (cf. Rip/Kemp 1998; Geels 2002;
2004; 2010; Genus/Coles 2008; Avelino/Rotmans 2009; Smith et al. 2010) and the “Three Horizons”
futures technique (cf. Sharpe/Hodgson2006; Hodgson/Sharpe 2007; Curry/Hodgson 2008), the identification of interdependencies and tensions5 was then based on two guiding questions:


Which external pressures on the system of European RTDI governance may emerge from different configurations of the European RTDI system, the research landscape and its global, socio-economic context by the year 2030?



How should European RTDI governance, including ERA, be configured in order to “survive” in
these future landscapes, for example by adapting to the changes or by incorporating ideas or
practices from emerging niches?

The workshop resulted in 2-4 alternative assumptions6 ("factor projections") about the development
of factors 6-18 (cf. Table 3). Several interdependencies and tensions in the co-development of these
factors were discussed as a first groundwork for constructing the scenarios (cf. Annex IV).
5

We define tensions as dilemmas in the co-development of different factor projections, which may yet be
inherent to a scenario. For example, if sustainability has become the basic rationale for social, political and
economic life by the year 2030, and the RTDI system has adapted to this rationale, the strong representation of civil society with its many individual interests in ERA policymaking may be in conflict with this sustainability rationale.
6 In most cases, these assumptions consisted of one baseline projection and one or several “deviations” from
this projection.
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Table 3:
No.

Factor projections identified in the ERA dynamics workshop
Factor name

Factor projections
European RTDI governance (including ERA)

6

RTDI policymaking at
different
speeds

6A: ERA parallels: Research is increasingly organized outside the European Union
framework in addition to ERA. Groups of Member States form institutional arrangements such as DACH or ORA.
6B: Polarization within EU/ERA: Within the European Union framework, groups of
Member States form institutional arrangements to coordinate their RTDI policy.
6C: MNE driven ERA inc. capturing regions: ERA is shaped by Multinational Enterprises and oriented towards (trans)regional cooperation and integration.
6D: Federal ERA

7

Representation of stakeholders in ERA
policy-making

7A: Business-as-usual: partnership approach
7B: ERA [policy] making: ideas and micro experiments
7C: Republic of science
7D: Real societal challenges: public participation/demand-based

8

9

Global development of IPR
regimes

8A: Baseline7 – Harmonized IPR

Stability of
public RTDI
funding

9A: Baseline– Increase: Europe is willing and able to spend

8B: No relevance of IPR

9B: Decrease: Europe is willing, but not able to spend
9C: Disaster-driven erratic heavy spending
9D: Disaster-driven erratic spending collapses: Drastic cuts due to financial collapse
or collapsed target (RTDI cannot work without proper ICT)

10

Human
resources in
RTDI

10A: Baseline: Decrease in the relative share of skilled engineers with EU origins
10B: Lack of positions for PhDs in EU + demand elsewhere
10C: High influx of spending from private sector into R&D
10D: Crisis in one or more Member States creates rapid mobility
10E: Inc. importance of lifelong learning

16
(new)

EU ERA action

16A: Legislation: EU Council and Parliament adopt an ERA legislation enforcing ERA
16B: Bottom-up ERA: Bottom-up governance, including a reinforced partnership
16C: Baseline – Muddling through: ERA goes back to financial incentives as main
governing instrument.
16D: ERA fading away (decline)

17
(new)

Development
of excellence
science
system

17A: Exploitation/added value
17B: Centres of excellence on a wide level in the EU
17C: Slow progress of centres of excellence

7 The term “baseline” indicates a factor projection where current trends are assumed to continue until 2030.
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No.

Factor name

Factor projections
Research landscape

11

Self-concept of researchers and research

11A: Slow science: scientists undergo an identity crisis; aspiration to
contribute to society in a positive way.
11B: Problem-solving scientist
11C: Science-entrepreneurs
11D: Fading scientists
11E: Science4Science: move back to the ivory tower model in the form
of a “knowledge for knowledge” approach. Scientists move away from
society.

12

New types of research
organizations and alliances

12A: Baseline – Silos: research is conducted mainly within disciplines,
bounded by sectoral configurations and arenas.
12B: Value chain: research may be organized as networks of transnational and trans-disciplinary alliances between knowledge producers,
intermediaries or brokers, and knowledge users.
12C: (Single market) open innovation
12D: Transnational research clubs

13

Knowledge circulation

13A: Baseline - Global open access
13B: Regionally fragmented knowledge circulation
13C: Open access and closed door research

14

Social innovation

14A: Relevance of social-technical innovations will increase globally
14B: Social innovation will increase in relevance globally but separate
from technical innovations

15

Role of private actors in
RTD in Europe

15A: Baseline: Decrease in public money and increasing share of private investors; universities seek co-funding from firms. Shift in mode of
public funds from knowledge generation to application-driven wealth
generation.
15B: Various other sources of funding philanthropy
15C: Foreign firm investment in R&D in Europe
15D: Health or security event triggers a surge in public funding as it
brings legitimacy

18
(new)

Relocation of
knowledge-intensive
value creation

[not developed during ERA dynamics workshop]

4.3 Task 3.2: Scenario drafting
In the scenario drafting, the consistency of different factor projections was analyzed by key experts
from the VERA team. Based on this consistency analysis, four alternative, inherently logical scenario
backbones (the "draft scenarios") were selected by the WP3 team. The consistency analysis did not
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cover all the factors from the workshop. Instead, the WP 3 team selected those judged to be the
most interdependent with others8, namely:








Factor 7: Representation of stakeholders in ERA policy-making
Factor 9: Stability of public RTDI funding
Factor 10: Human resources in RTDI
Factor 16: EU ERA action
Factor 13: Knowledge circulation
Factor 15: Role of private actors in funding9 RTD in Europe
The global, socio-economic context, which was treated as a factor in itself, in order to make
the consistency analysis manageable.

Based on a consistency matrix, key experts from the VERA team assessed how well different projections of one factor fit with projections of other factors (cf. Annex V). This exercise also relied on the
results of interdependencies and tensions from the ERA dynamics mapping workshop. Tensions are
considered part of consistent scenarios, i. e. as a result of transitions or external pressures on European RTDI governance. During the consistency analysis, some of the factor projections were
changed/merged in order to reduce the number of factor projections:


Projections of factor 10 “Human resources in RTDI” were changed/reduced to the following
three:
 10A: Lack of positions for PhDs in EU + demand elsewhere
 10B: High influx of spending from private sector into R&D
 10C: Crisis in one or more Member States creates rapid mobility



Projections of factor 15 “Role of private actors in funding RTD in Europe” were changed/
reduced to the following three:
 15A: Baseline - decrease in public money, application-driven mode of funds
 15B: Globalization of private sector R&D
 15C: Non-EU investment in R&D in Europe

With the use of the scenario software “Szenoplan”, six diverse and widely consistent pre-versions of
possible raw scenarios were identified. Four raw scenarios covering a variety of divergent evolutions
of European RTDI governance, the research landscape and the global, socio-economic context were
then selected from these six pre-versions using the following criteria:

8

Given the considerable number of factor projections, the analysis had to be limited in this way, in order to
make the consistency analysis feasible. This was done in a quantitative (relying on an influence matrix) and
qualitative (discussion) influence analysis, in which the interdependence of each factor in terms of driving
the development of other factors and being driven by the development of other factors was judged on a
subjective basis.
9 For the consistency analysis, this factor was re-specified from “Role of private actors in RTD in Europe” to
“Role of private actors in funding RTD in Europe”.
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Scenarios should not only be consistent, but convincing due to their inherent logic.
Scenarios should be different in terms of “alternatives”.
Scenarios should cover different world views/context scenarios.

In addition, the WP3 team discussed the additional factor projections and linked them to each
emerging raw scenario. This resulted in four complete raw scenarios (cf. Figure 3, the raw scenario
texts can be found in Annex VI), which were given the following working titles:





Scenario 1: Navigating a rough sea: encouraging private action
Scenario 2: Strong, coordinating ERA: focused action for jobs and growth
Scenario 3: Bottom-up ERA action guided by human well-being
Scenario 4: Expert-led ERA action for sustainability

During this process, some of the factor projections were further adjusted as follows:


Projection “7D: Real societal challenges: public participation/demand-based” was simplified
to “7D: Public participation/demand-based”.



For factor 8 “Global development of IPR regimes”, projection “8C: Continued quarrelling”
was added, as it was considered a plausible projection especially in conjunction with scenario
1.



Projection “10B: Lack of positions for PhDs in EU + demand elsewhere” was amended to
“Lack of positions for PhDs in EU + demand elsewhere/decreased spending”.



For factor 17 “Development of excellence science system”, projection “17D: Relevance instead of excellence” was added.



For factor 11 “Self-concept of researchers and research”, projection “11E: Science4Science”
was withdrawn, since it had no relevance in any of the four raw scenarios.



For factor 18 “Relocation of knowledge-intensive value creation”, the following projections
were developed: “18A: Further shift outside Europe; knowledge-intensive value creation continues in European hotspot regions”, and “18B: New European hotspot regions for
knowledge-intensive value creation”.
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Figure 3:

Draft scenarios with factor projections
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4.4 Task 3.3: Scenario Fleshing-Out
The Scenario Fleshing-Out Workshop held in Karlsruhe on July 12th, 2013, aimed at validating the
draft scenarios, and at developing, on this basis, (pieces of) storylines illustrating possible evolutions
until 2030. The workshop agenda and the list of participants are shown in Annex VII.
Prior to the workshop, a first written interpretation of the raw scenarios was distributed in the form
of a briefing paper. These short texts helped the participants to prepare for the Scenario Fleshing-Out
Workshop. During the workshop, the scenario situation was first specified in group discussions in a
world-café mode, in which groups rotated by choosing their scenario table. The moderators at each
scenario table introduced the new group to the previous discussion. With the help of different
brainwriting and visualization techniques, the following guiding questions were discussed:


“Is the argumentation line of the scenario clear?”



“Have you any suggestions for how to improve the argumentation line?”



“Please think of aspects/passages of the scenario which need further explanation. Please
elaborate these aspects and their interrelations by discussing them in your group.”

The scenarios were then further enriched in group discussions in a world-café mode again. Groups
chose the guiding questions they wanted to discuss from the following list, with respect to their scenario:
1) How will the different levels of governance (European, national, regional) interact?
2) Will funding be coordinated across levels?
3) How will governance modes of the public, private and third sectors interact?
4) How does ERA define R&D priorities?
5) What will the rationale of policy intervention be in ERA: balance, regulation, MNE driven
or laissez-faire?
6) Which kind of STI policy measure (Supply/demand/systemic) will dominate on which level
(regional, national, European)?
7) Will ERA focus on research or embrace innovation as well?
8) How open will ERA be towards non EU countries?
9) What will the power of EU institutions be vis-à-vis national ones and other international
ones?
10) What kind of new institutions will emerge in ERA?
In addition, participants were asked to think about the following aspects when further enriching the
scenarios:



Type of research
Research practice
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Role of governments
Key players
Research funding
Research careers
IPR regimes
ERA knowledge sharing

The final scenario texts (cf. chapter 3) were then formulated by the WP 3 team using the minutes,
photo and audio protocols from the group discussions and presentations.
4.5 Task 3.4: ERA Visioning
A second objective of the Scenario Fleshing-Out Workshop was to develop sketches for the year
2050, which corresponds to task 3.4 ERA Visioning. These sketches focus on anticipating possible
systemic transformations and disruptive changes going beyond the ERA scenarios for the year 2030.
Four sketches (cf. chapter 3) for the year 2050 were developed by a breakout-group, whose members were given complete freedom in order to stimulate creativity. The purpose of these sketches,
which are not fleshed out in as much detail as the scenarios, is to stimulate futures thinking towards
more fundamental transitions with further implications for ERA and its governance.
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5. Glossary
Abbreviations
BRICS countries:

Brazil, Russia, India, China, South Africa

BRIICS countries:

Brazil, Russia, India, Indonesia, China, South Africa

DACH:

Acronym for the German speaking countries: Germany, Austria and Switzerland

DG:

Directorate General

ERA:

European Research Area

EU:

European Union

FLA:

Forward Looking Activity

GC:

Grand Challenges

GDP:

Gross Domestic Product

ICT:

Information and Communication Technology

IPR:

Intellectual Property Rights

MNE:

Multinational Enterprise

NGO:

Non-governmental organization

OECD:

Organization for Economic Co-operation and Development

ORA:

Scandinavian Open Research Area

PhD:

Doctor of Philosophy

PPP:

Public-Private Partnerships

R&D:

Research and Development

RTD:

Research and Technology Development

RTDI:

Research, Technological Development and Innovation

RTO:

Research and Technology Organization

STI:

Science, Technology and Innovation

UNESCO:

United Nations Educational, Scientific and Cultural Organization

UNIDO:

United Nations Industrial Development Organization

VERA:

Forward Visions on the European Research Area

WP:

Work package

WS:

Workshop
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Terms
Citizen Science

“[...] citizen science can be defined as the participation of the lay public in
research.” (Bowater, L./Yeoman, K. 2012, p. 246)

Consistency Analysis

“Methodological literature suggests differentiation among consistency,
probability and desirability of scenarios. Consistency indicates ‘logical’ coherence and is an essential feature of scenarios regarding scientific credibility as well as practical saliency. […] consistency refers to the degree of
compatibility between pairs of future projections (of different variables)
ranging from conditional to contradictory.” (Wiek et al. 2009, p. 286)

Consistency Matrix

“The consistency analysis employs a matrix approach to determine and
describe the consistency relations among all future projections defined.
Each cell of the filled-in matrix contains a consistency value and additional
qualitative information for the simultaneous occurrence of two projections
(of different variables).” (Wiek et al. 2009, p. 286)

Emerged Economies

Emerged economies stand for the emerging economies of the year 2013
that are assumed to have reached, by 2030, a level of GDP that is comparable to the developed countries.

Expanding economies

Expanding economies is used in this report as a synonym for emerging
economies.

Global Commons

Global commons are referred to as “those parts of the planet that fall outside national jurisdiction and to which all nations have access” (UN/DESA,
UNDP and others 2013, p. 5). In addition to the high seas, the atmosphere,
the Antarctica and outer space, biodiversity, science, education, information and peace are occasionally included (cf. ibid.).

Grand Challenges

“[A] grand challenge is a specific complex of problems that our society has
to face in near, mid- or long-term future. The impact of this problem complex would be dramatic – even of global reach – and of high likelihood if no
feasible solutions were found. Thus the concept of Grand Challenge implies
three crucial aspects: first it is problem-driven, second a solution needs to
be found, and third a scenario of how society will change if this solution is
found or not found.” (Amanatidou et al. 2012)

Human well-being

The concept of human well-being as used in this report reflects the pursuit
of individual happiness, health and quality of life for all members of society. It is a rationale for social and political action that broadens economic to
socio-economic measures of progress that are similar to the existing Quality of Life Index.
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Next Eleven

The Next Eleven (known also by the numeronym N-11) are the eleven
countries – Bangladesh, Egypt, Indonesia, Iran, Mexico, Nigeria, Pakistan,
Philippines, Turkey, South Korea, and Vietnam – identified by Goldman
Sachs investment bank and economist Jim O'Neill in a research paper as
having a high potential of becoming, along with the BRICs/BRIICS, the
world's largest economies in the 21st century
(http://en.wikipedia.org/wiki/Next_Eleven [24/10/2013]).

Quality of Life Index

The “Quality of life Index” is used in this report along the lines of the existing Quality of Life Index (QLI) that is defined as follows: “The QLI was developed [...] to measure quality of life in terms of satisfaction with life. The
QLI measures both satisfaction and importance regarding various aspects
of life. Importance ratings are used to weight satisfaction responses, so
that scores reflect satisfaction with the aspects of life that are valued by
the individual.” (http://www.uic.edu/orgs/qli/ [24/10/2013]).

Raw Scenario

In the VERA project, raw scenarios are pre-versions of the final scenarios
based on the consistency analysis, which have not yet been fleshed out,
and which are presented in the form of short scenario essays.

Sustainable Development

Taking into account the variety of definitions for sustainable development
we adopt the carrying capacities of ecosystems as the core of the sustainability concept. Social and economic goals can only be pursued within these
“planetary boundaries” (Rockström et al. 2009).

Strategic intelligence

“Strategic Intelligence (SI) applications [include] [...] forecast, impact assessment and foresight exercise [and] have been developed to support
decisions-making” (De Smedt, P. 2008, p. 89)

Virtual common pots

Virtual common pots as used in this report stand for national budgets that
are generally treated as if they were joint (European) budgets.
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7. Annexes
Annex I: Key factors as input to the ERA dynamics mapping10
No.

Factor name

Old factor wording

Factor level

Justification

Factor describes possible futures of…

1

New rationales for societal New measures of progress
progress and related RTDI
governance

Global socioAmong the cross-thematic top scorers
economic context from the Key factor workshop: top socith
st
etal impact, 6 overall impact, 1 excellence/relevance

…the basic rationales (e. g. jobs & growth, happiness, sustainability (cf. Randers 2012, pp. 212
ff., 354 ff.) that underlie the definition and the
measures of societal progress, as well as the
corresponding RTDI governance.

2

Relative share of emerging BRIC countries’ share in
economies in RTD spending global research

Global socioAmong the cross-thematic top scorers
economic context from the Key factor workshop:

…the share of RTD spending of today’s emerging
countries (e. g. China, Brazil, India, Indonesia)
and the ones that may be emerging in 2030 in
comparison to Europe.

3

Macro-economic stability

4

Global balance of power

-

Global socioAdded by the WP 3 team as it was
economic context judged an important factor for the
global, socio-economic context

…the relative balance of power between Europe
and the political systems it represents, and other world regions with their political systems.

5

Social movements

-

Global socioAdded by the WP 3 team as it was
economic context judged an important factor for the
global, socio-economic context

…the importance and the types of globally relevant "non-institutionalized social change efforts" (Morris/Herring 1984, p. 5).

Financial stability in Europe Global socioBest ranked in the Key factor workshop …macro-economic (in)stabilities in Europe and
economic context (aggregate scores of the thematic tables in other world regions.
and the cross-thematic tables)

10 Because of the necessity to reduce the number of key factors to 15, the following factors with high scores in the Key factor workshop were left out: “Companies’ interest in
open innovation”, “the rise of open (global) education resources” and “Attractiveness of foreign direct investment in Europe”, which is partly considered in factor 3.
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No.

Factor name

Old factor wording

Factor level

Justification

Factor describes possible futures of…

6

RTDI policy-making for EU
member-state clusters at
different speeds

Variable geometry coordina- European RTDI
tion of RTDI policy-making governance
(some Member States going
ahead, others may join later
– similar to the EURO/monetary union)

Among the cross-thematic top scorers
from the Key factor workshop:
th
top policy-making impact, 6 overall
st
impact, 1 coordination/competition

…the relative speeds at which different groups
of EU Member States define and implement
common RTDI policies to reach a defined set of
goals.

7

Representation of stakeholders in ERA policymaking

The representation of difEuropean RTDI
ferent actors in ERA policy- governance
making (academia, business,
civil society etc.)

Among the cross-thematic top scorers
from the Key factor workshop:
st
top business impact, 1 overall impact,
st
1 coordination/competition

…the kinds of stakeholders possessing power in
ERA politics, i. e. academia, business, civil society etc.

8

Global harmonization of
intellectual property
rights regimes

The harmonization of intel- European RTDI
lectual property rights pro- governance
tection across Europe

Best ranked in the Key factor workshop …the degree and quality to which intellectual
(aggregate scores of the thematic tables property rights regimes across different counth
and the cross-thematic tables): 11
tries or regions in the world are adapted.
th
overall impact, 10 aggr. thematic
st
score, 1 knowledge protection/sharing

9

Stability of public RTDI
funding

Commitment to funding
European RTDI
RTDI (even in times of scar- governance
city)

Among the cross-thematic top scorers
from the Key factor workshop: top reth
search impact, 12 overall impact

10

Human resources in RTDI

Human resources in S&T in
Europe

Best ranked in the Key factor workshop …availability and skills of people (potentially)
(aggregate scores of the thematic tables carrying out RTDI activities.
and the cross-thematic tables): 3rd
overall impact, 1st shielded/protected
ERA

European RTDI
governance

…the stability of European public investment in
RTDI over time.
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No.

Factor name

Old factor wording

11

Self-concept of researchers and research

-

12

New types of research
organizations and alliances

13

14

Factor level
Research landscape

Justification

Factor describes possible futures of…

Added by the WP 3 team as it was
judged an important factor from the
WP 2 interview with Riel Miller
(UNESCO)

…the identities and rationales of researchers in
society, i. e. "truth" or "ambiguity" as the goal
of knowledge creation, research as part of the
supply/demand system, the role of values, of
excellence, etc.

Emergence of new types of Research landresearch institutions or insti- scape
tutional alliances

Best ranked in the Key factor workshop
(aggregate scores of the thematic tables
th
and the cross-thematic tables): 9
st
overall impact, 1 aggr. thematic score,
st
1 shielded/protected ERA

…the multitude or diversity of tasks/functions
of research organizations underlying the organizational landscape of research composed of
different and possibly new types of research
organizations and their interactions.

Knowledge circulation

Openness/mobility

Research landscape

Among the cross-thematic top scorers
from the Key factor workshop: top rest
search & policy-making impact, 1
st
overall impact, 1 individual/organization

…the quality of circulation of RTDI knowledge
internal and external to Europe, i. e. in terms of
knowledge stocks, openness, researcher mobility, etc.

Social innovation

Social innovation in Europe

Research landscape

Among the cross-thematic top scorers
…the emergence of "[…] any new ideas with the
from the Key factor workshop: top edu- potential to improve either the macro quality of
rd
cation impact, 3 overall impact
life or the quantity of life." (Pol/Ville 2009, p.
18).11

15

Role of private actors in
funding and commercializing RTD in Europe

Share of private sources in Research landoverall RTDI expenditures in scape
Europe

Added by the WP 3 team; convincing
…the relative importance of private actors, i. e.
argument from the Key factor workbusiness or foundations, in funding and valorizshop: “Changes in this important source ing RTD activities to reach a defined goal.
of funding will have serious consequences.”

11 Social innovation may mean larger societal transformations, e.g. different attitudes to mobility, resources, families, inclusiveness, work life, etc.
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Annex II: Agenda of the ERA Dynamics Workshop

ERA Dynamics Workshop
26th of April, 2013
KoWi - EU Liaison Office of the German Research Organisations
Rue du Trône 98, B- 1050 Bruxelles, Phone: +32-2-548 02 10
- Agenda -

8:30 - 9:00

Registration
Welcome

9:00 - 9:10

Stephanie Daimer (Fraunhofer ISI), VERA project coordinator
Perla Srour Gandon, Project Officer SSH (B5, DG Research & Innovation)
ERA – State of play

9:10 - 9:30

9:30- 10:00

Fabienne Gautier, Deputy Head of ERA Policy Unit (B1, DG Research & Innovation)
Presentation of the workshop objectives and procedure
Benjamin Teufel and Elna Schirrmeister (Fraunhofer ISI)

10:00- 12:30

Group work I: Key factor projections (with coffee break)

12:30 - 13:30

Lunch break

13:30 - 15:00

Group work II: Interdependencies and tensions in factor dynamics

15:00 - 15:45

Presentation of results (with coffee break)

15:45 - 16:00

Feedback and closing remarks
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Annex III: List of participants at the ERA Dynamics Workshop

ERA Dynamics Workshop
26 April 2013, 8.30 am to 4 pm
Location: KoWi - EU Liaison Office of the German Research Organisations
Rue du Trône 98, B- 1050 Bruxelles, Phone: +32-2-548 02 10

- List of Participants 1.

Ino Agrafioti, Université Paris Diderot/APC

2.

Paraskevas Caracostas, Adviser to DG Research and Innovation

3.

Stephanie Daimer, Fraunhofer ISI Karlsruhe

4.

Peter de Smedt, European Commission, Joint Research Centre

5.

Lorenz Erdmann, Fraunhofer ISI

6.

Phil Gamlen, University of Manchester/EIRMA

7.

Fabienne Gautier, European Commission

8.

Radu Gheorghiu, UEFISCDI Bucharest

9.

Susanne Giesecke, AIT Vienna
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Annex IV: Selected interdependencies and tensions between factor projections
Factor projection A

Interdependency/
tension

Factor projection B

Consideration in the scenarios

9: Stability of public RTDI funding: Decrease: Europe is willing but not able to
spend

6: RTDI policy-making at different speeds:
ERA parallels

Fits together

Taken up in scenario 1 in that the remaining small share of
public research is horizontally coordinated by clubs of EU
Member States.

9: Stability of public RTDI funding: Decrease: Europe is willing but not able to
spend

6: RTDI policy-making at different speeds:
Polarization within EU/ERA

Tension

Not included in any scenario; fits none of the scenarios.

7: Representation of stakeholders in ERA
policy-making: Republic of science

9: Stability of public RTDI funding: Disasterdriven erratic heavy spending

Tension

Taken up and resolved in scenario 4: Instead of a (natural)
disaster, general pressures on resources and ecosystems
lead to sustainable development that necessitates expert
consultation.

8: Global development of IPR regimes:
Baseline – Harmonized IPR

7: Representation of stakeholders in ERA
policy-making: ERA [policy] making: ideas
and micro experiments

Fits together

Not included in any scenario, constellation fits none of the
scenarios.

7: Representation of stakeholders in ERA
policy-making: ERA [policy] making: ideas
and micro experiments

6: RTDI policy-making at different speeds:
MNE driven ERA inc. capturing regions

Fits together

Taken up in scenario 3 in that ideas and micro-experiments
open up new opportunities for small and large firms to be
active in RTDI.

9: Stability of public RTDI funding: Disaster-driven erratic heavy spending

7: Representation of stakeholders in ERA
policy-making: Real societal challenges: public participation/demand-based

Fits together

Taken up in scenario 4: Instead of a (natural) disaster, general pressures on resources and ecosystems lead to public
participation of citizens/citizen science.

9: Stability of public RTDI funding: Disaster-driven erratic heavy spending

6: RTDI policy-making at different speeds:
Federal ERA

Fits together

Taken up in scenario 4: Instead of a (natural) disaster, general pressures on resources and ecosystems forces RTDI governance to stretch across all governance levels and societal
domains, applying federal and deliberative principles.

63
All rights reserved
© 2013, VERA consortium
Project funded under the Socioeconomic Sciences and Humanities

Interdependency/
tension

Consideration in the scenarios

Factor projection A

Factor projection B

6: RTDI policy-making at different speeds:
Federal ERA

7: Representation of stakeholders in ERA
policy-making: Real societal challenges: public participation/demand-based

Fits together

Taken up in scenario 4

9: Stability of public RTDI funding: Disaster-driven erratic heavy spending

6: RTDI policy-making at different speeds:
MNE driven ERA inc. capturing regions

Fits together due
to new niches

Taken up in scenario 3 and 4 in that private sector research
takes advantage of competences reached in certain areas of
human well-being and of sustainable development.

Context scenario 1: Jobs & growth

6: RTDI policy-making at different speeds:
MNE driven ERA inc. capturing regions

Fits together

Taken up in scenario 1

Context scenario 1: Jobs & growth

7: Representation of stakeholders in ERA
policy-making: ERA [policy] making: ideas
and micro experiments

Fits together since Not included in any scenario, constellation fits none of the
scenario 1 philan- scenarios.
thropy is plausible

Context scenario 1: Jobs & growth

7: Representation of stakeholders in ERA
policy-making: Real societal challenges: public participation/demand-based

Tension

Taken up and resolved in scenario 2: The pursuit of economic
growth and jobs is the dominant rationale of progress, but is
only one of several Grand Societal Challenges.

Context scenario 1: Jobs & growth

7: Representation of stakeholders in ERA
policy-making: Republic of science

Tension

Tension represents an inconsistent combination of factor
projections, therefore not included in any scenario.

2: Relative share of emerging economies
in RTD spending: Hyperspending/expected
relative growth

9: Stability of public RTDI funding: Disasterdriven erratic heavy spending

Tension; no
means/run out of
money

Not included in any scenario; fits none of the scenarios.

1: New rationales for progress and related
RTDI governance: Human well-being (e. g.
happiness, quality of life, Human Development Index)

6: RTDI policy-making at different speeds:
MNE driven ERA inc. capturing regions

Tension

Tension represents an inconsistent combination of factor
projections, therefore not included in any scenario.
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Factor projection A

Interdependency/
tension

Factor projection B

Consideration in the scenarios

1: New rationales for progress and related
RTDI governance: Human well-being (e. g.
happiness, quality of life, Human Development Index)

9: Stability of public RTDI funding: Disasterdriven erratic heavy spending

Tension because of Tension represents an inconsistent combination of factor
projections, therefore not included in any scenario.
“urgency” in the
case of a disaster

1: New rationales for progress and related
RTDI governance: Human well-being (e. g.
happiness, quality of life, Human Development Index)

7: Representation of stakeholders in ERA
policy-making: Real societal challenges: public participation/demand-based

Fits together

1: New rationales for progress and related
RTDI governance: Human well-being (e. g.
happiness, quality of life, Human Development Index)

7: Representation of stakeholders in ERA
policy-making: Republic of science

Tension in terms of Tension represents an inconsistent combination of factor
human well-being projections, therefore not included in any scenario.
pressure on republic of science

9: Stability of public RTDI funding: Disaster-driven erratic heavy spending

10: Human resources in RTDI: Crisis in one or
more member states creates rapid mobility

Fits together, as in Not included in any scenario, constellation fits none of the
both cases there is scenarios.
state failure

11: Self-concept of researchers and research: Science-entrepreneurs

13: Knowledge circulation: Global open access

Tension

Taken up in scenario 1 in that “access” is only defined as
having the opportunity to license the knowledge for a fee.

11: Self-concept of researchers and research: Science-entrepreneurs

12: New types of research organizations and
alliances: (Single market) open innovation

Tension

Not included in any scenario, constellation fits none of the
scenarios.

13: Knowledge circulation: Global open
access

6: RTDI policy-making at different speeds:
Federal ERA

Tension, since in a Not included in any scenario, constellation fits none of the
federal ERA the
scenarios.
focus is more local

Taken up in scenario 3
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Factor projection A

Interdependency/
tension

Factor projection B

Consideration in the scenarios

16: EU ERA action: Legislation

15: Role of private actors in RTD in Europe:
Foreign firm investment in R&D in Europe

Tension; less attrac- Taken up and resolved in scenario 4: Because of Europeantive to foreign fund- level coordination, Europe is an attractive place for sustainaing if an ERA legisla- bility RTDI
tion is in place

13: Knowledge circulation: Global open
access

8: Global development of IPR regimes: Baseline – Harmonized IPR

Fits together

Taken up in scenario 2

12: New types of research organizations
and alliances: Baseline - Silos

13: Knowledge circulation: Global open access

Tension

Tension represents an inconsistent combination of factor
projections, therefore not included in any scenario.

7: Representation of stakeholders in ERA
policy-making: Business-as-usual: partnership approach

11: Self-concept of researchers and research:
Fading scientists

Tension

Taken up and resolved in scenario 1 in that the dominance of
private actors leads to a “weak” partnership approach and a
decreasing number of scientists.

7: Representation of stakeholders in ERA
policy-making: Business-as-usual: partnership approach

9: Stability of public RTDI funding: Europe is
willing, but not able to spend

Tension

Tension represents an inconsistent combination of factor
projections, therefore not included in any scenario.

14 Social innovation: Relevance of socialtechnical innovation will increase globally

9: Stability of public RTDI funding: Europe is
willing, but not able to spend

Tension; social
innovation topics
will be cut first

Taken up and partly re solved in scenario 4 in that under the
sustainability rationale, social innovation that contributes to
sustainable development is high on the agenda.

7: Representation of stakeholders in ERA
policy-making: Business-as-usual: partnership approach

[all factors facing new challenges]

Tension

Taken up in scenario 1 in the form of a weak partnership
approach leading to a public governance gap.
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Annex V: Consistency matrix
10: Human
resources in
RTDI

13: Knowledge
circulation

16A: Legislation

16B: Bottom-up ERA

16C: Baseline - Muddling through

16D: ERA fading away
(decline)

13A: Baseline - Global
open access

13B: Regional fragmented knowledge […]

13C: Open access and
closed door research

16: EU ERA action

10C: Crisis in one or
more member st. […]

10: Human resources in RTDI

10B: High influx of
spending from priv. […]

7: Representation of stakeholders in ERA
policy-making

10A: Lack of positions
for PhDs in EU […]

Explanation:
-2 = combination not possible
-1 = combination not plausible
0 = no relationship between factor projections
1 = combination plausible
2 = combination (almost) required

13: Knowledge
circulation

16: EU ERA action

7A: Business as usual: partnership approach

0

0

0

-2

-2

1

1

2

1

1

7B: ERA [policy] making: ideas and micro experiments

1

1

2

0

1

1

2

1

-1

1

7C: Republic of science

1

-1

0

1

1

0

-1

2

0

0

7D: Public participation/demand-based

0

0

0

1

1

1

0

1

0

-1

10A: Lack of positions for PhDs in EU + need elsewhere/decreased spending

0

-1

1

2

0

1

0

10B: High influx of spending from private sector (2nd and 3rd) into R&D

0

1

-1

0

0

0

0

10C: Crisis in one or more member states creates rapid mobility

1

0

0

1

0

0

0

16A: Legislation

2

-2

-2

16B: Bottom-up ERA

1

1

-1

16C: Baseline - Muddling through

0

1

1

16D: ERA fading away (decline)

-1

1

1

13A: Baseline - Global open access
13B: Regional fragmented knowledge circulation
13C: Open access and closed door research

(continued)
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9: Stability of public
RTDI funding

15A: Baseline - Decrease
in public [...]

15B: Globalization of
private sector R&D [...]

15C: Non-EU investment
in R&D in [...]

Jobs & growth

Human well-being

Sustainability

13: Knowledge
circulation

9D: Disaster-driven erratic
spending [...]

16: EU ERA action

9C: Disaster-driven erratic
heavy spending

10: Human resources in RTDI

9B: Decrease: Europe is
willing, but not able [...]

7: Representation of stakeholders in ERA
policy-making

Global socioeconomic context

9A: Baseline - Increase:
Europe is willing [...]

Explanation:
-2 = combination not possible
-1 = combination not plausible
0 = no relationship between factor projections
1 = combination plausible
2 = combination (almost) required

15: Role of
private actors in
RTD in Europe

7A: Business as usual: partnership approach

1

1

0

0

0

0

0

1

0

0

7B: ERA [policy] making: ideas and micro experiments

-1

2

-2

2

0

0

0

0

2

-1

7C: Republic of science

0

0

1

0

0

0

0

0

0

0

7D: Public participation/demand-based

1

-1

1

1

0

0

0

0

2

1

10A: Lack of positions for PhDs in EU + need elsewhere/decreased spending

-1

2

-1

1

2

2

-2

1

0

-1

10B: High influx of spending from private sector (2nd and 3rd) into R&D

1

0

0

0

-1

-1

2

0

0

1

10C: Crisis in one or more Member States creates rapid mobility

0

1

0

0

0

0

0

1

0

-2

16A: Legislation

-1

1

1

0

-1

0

-1

0

-1

1

16B: Bottom-up ERA

1

-1

-1

-1

-1

0

0

-1

2

1

16C: Baseline - Muddling through

-1

1

-2

1

2

1

0

1

1

0

16D: ERA fading away (decline)

-2

2

0

1

1

1

-1

1

1

-1

13A: Baseline - Global open access

0

-1

0

-2

0

1

0

1

0

1

13B: Regional fragmented knowledge circulation

1

1

0

1

0

-1

1

0

2

-2

13C: Open access and closed door research

0

0

0

1

1

0

0

1

0

1

(continued)
68
All rights reserved
© 2013, VERA consortium
Project funded under the Socioeconomic Sciences and Humanities

15: Role of private
actors in RTD in
Europe
15C: Non-EU investment in R&D in [...]

Jobs & growth

Human well-being

Sustainability

15: Role of private
actors in funding
RTD in Europe

15B: Globalization of
private sector R&D [...]

9: Stability of public
RTDI funding

15A: Baseline - Decrease in public [...]

Explanation:
-2 = combination not possible
-1 = combination not plausible
0 = no relationship between factor projections
1 = combination plausible
2 = combination (almost) required

Global socioeconomic context

9A: Baseline - Increase: Europe is willing and able to spend

-2

0

1

-1

-1

2

9B: Decrease: Europe is willing, but not able to spend

2

1

1

1

-1

1

9C: Disaster-driven erratic heavy spending

1

0

0

1

0

0

9D: Disaster-driven erratic spending collapse

1

0

0

1

0

-2

15A: Baseline - Decrease in public money, application driven mode of funds

1

0

0

15B: Globalization of private R&D (inside-out)

2

2

-1

15C: Non-EU investment in R&D in Europe (outside-in)

-1

-1

2
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Annex VI: Raw scenario texts
Scenario 112: Navigating a rough sea: encouraging private action
Continuing growth of GDP and the creation of jobs and economic wealth remains the predominant
rationale of social and economic progress in most parts of the world. Although the world economy
continues to grow, the macro-economic situation in Europe has become less stable than in 2013.
Compared with the rest of the world, this decrease in stability in Europe has led to European industry
losing ground. This is also a result of a continued relative increase of R&D spending in "emerged
economies" (the emerging economies of the year 2013) (cf. OECD 2012).
ERA no longer exists as a major regime of RTDI governance in Europe. However, European integration and coordination of public RTDI activities is still striven for in a partnership approach in the form
of the Innovation Union. Alongside the Innovation Union, in 2026, a small group of Member States
create a smaller targeted union by further integrating their research activities. Due to the lack of
public funds, EU public spending on RTDI decreases. Thus, the relative share of private investment in
RTDI has increased, with the outcome being the increase in the amount of closed-door research13
with value allocated to commercial exploitation14, so the private sector has a stronger influence on
RTDI agenda setting. This has large effects on human resources: Highly skilled early career and mid
career researchers, with ever decreasing openings for traditional publicly-funded scientific careers in
Europe, have moved to the emerged economies, where knowledge-intensive value creation has increased The decrease in public funding has led to fewer positions for researchers who have obtained
PhDs in EU, and a demand elsewhere in the world for EU-educated PhD students and professors.
Another effect is that early and mid career researchers alter their career paths, guided by a selfconcept of "science-entrepreneurs". This in turn has led to the emergence of new types of research
organizations that facilitate self-organization, entrepreneurial discovery and cross-disciplinary research.
Scenario 2: Strong, coordinating ERA: focused action for jobs and growth
As in Scenario 1, the dominant rationale of social and economic progress in most parts of the world
remains the continued growth of GDP for the creation of jobs and economic wealth. The macroeconomic situation in Europe is relatively unstable, whereas outside Europe, the world economy
continues to grow, with the "emerged economies" showing a continued relative increase in R&D
spending, which is further facilitated by European capital and harmonized global IPR regimes. However, RTDI in some European regions is highly competitive, leading to the emergence of new, specialized European hotspot regions, while other European regions and Member States undergo a crisis
with high brain-drain dynamics.

12 This scenario could be seen as a “baseline scenario”, in which ERA would have to change its governance in order to be
successful.
13 as opposed to open research (published, open access)
14 in contrast to the value linked to knowledge creation and circulation
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The development of specialized RTDI capacities is not least due to a strong ERA as a political concept
and an effective way to integrate and coordinate European RTDI, which is mainly achieved by means
of legislation and successful transnational research networks. Within this powerful ERA, elite scientists play a stronger role in decisions about and coordination of high public RTDI expenditure, in partnership with the ERA-coordinating body. The primarily intergovernmental governance of ERA is not
free from conflicts between Member States, as economic competition produces winners and losers,
where further integration takes place at different speeds. The rationale "jobs and growth by specialized capacity building" is further driven by a natural disaster, aligning RDTI activity to the solution of
the Grand Challenges. This principle is not only applied to technical, but also to social innovations.
Scenario 3: Bottom-up ERA action guided by human well-being
A global disaster has led to the adoption of an individual human well-being rationale in most OECD
countries, which has replaced GDP growth as the dominant societal rationale. Driven by individualistic, post-materialistic ideals, progress is defined by concepts like "happiness" or "quality of life" (cf.
Randers 2012), whereas economic growth or sustainable modes of action represent subordinate
values. In contrast, most "emerged economies" as well as the newly emerging economies are driven
by a more materialistic rationale of economic growth and competitiveness, which drives hyper
spending of R&D in these countries, but with little economic success. Affected by this economically
unstable world, Europe is not able to stabilize its industry and its public finances.
In the area of RTDI, heavy public spending due to a global disaster has led to a funding collapse, and a
relative increase of private funding. The societal rationale of human well-being has led to a shift in
justifying RTDI activities in Europe from "excellence" to "relevance", with a strong focus on the Grand
Challenges. European coordination and integration have further developed in a federal ERA, where
political actors play an active supporting role in the research landscape: Driven in part by increased
social movements, these actors focus on assisting bottom-up approaches to RTDI and support the
creation of indicators of quality of life and well-being. In addition, they assist in the coordination of
specializations in terms of knowledge sharing and maximizing European problem-solving capacity by
open, social-technical innovations. As other world poles have little to gain from Europe, investments
in knowledge-intensive value creation for jobs and growth have tended to move outside Europe, and
global knowledge circulation has become regionally fragmented.
Scenario 4: Expert-led ERA action for sustainability
In Europe and in other OECD countries, sustainability is the basic rationale for the entire organization
of social, political and economic life. This rationale has become the main driver of successful socialtechnical innovations that contribute to a relatively stable economic situation in the OECD countries
and in some other parts of the world. Europe is strongly embedded in global networks at all levels of
governance, while the importance of nation states is in general decline. A "global Europe" together
with an economically rather unstable situation in some other regions of the world leads to ongoing
global processes of democratization in which social, transnational movements influenced by western
values play a major role.
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Due to strong public demand, Europe has become a first mover in RTDI for sustainability-driven value
creation, spurred by new hotspot regions and subsequent heavy investments from other world regions. However, as it was decided that sustainability goals would not be able to be met within the
existing mode of governance, and with the primarily incentive-based policy instruments, legislative
measures have been introduced to realize an effective, expert-led coordination of RTDI. Research
actors and networks such as transnational research clubs now use their new political power for active agenda setting in ERA governance. In this "republic of science", ERA goes hand-in-hand with the
Innovation Union, as the basic logic of RTDI is application-driven rather than "blue skies". This is not
least due to the fact that, as growing public debt enforces public RTDI spending cuts, there is increasing funding of EU as well as non-EU private actors from the 2nd and the 3rd sectors. The significant
share of corporate R&D in Europe sets boundaries to the free circulation of scientific knowledge.
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Annex VII: Agenda of the Scenario Fleshing-Out Workshop

Scenario Fleshing-Out Workshop
12 July 2013, 8.30 am to 4 pm
Location: IHK Haus der Wirtschaft
Lammstr. 13-17, 76133 Karlsruhe, Phone: +49- 721-174-146

- Agenda 08:30 - 09:00
09:00 - 09:10

09:10- 09:30

Registration
Welcome
Stephanie Daimer (Fraunhofer ISI), VERA project coordinator
Presentation of the workshop objectives and procedure
Benjamin Teufel (Fraunhofer ISI)

09:30- 12:00

Group work I: Scenario Fleshing-Out and Visioning 2050 – Session I
(with coffee break)

12:00 - 13:00

Lunch break

13:00 - 14:30

Group work II: Scenario Fleshing-Out and Visioning 2050 – Session II

14:30 - 15:15

Presentation and discussion of results I: Scenario Fleshing-Out
(with coffee break)

15:15 - 15:45

Presentation and discussion of results II: ERA Vision 2050

15:45 - 16:00

Feedback and closing remarks
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Annex VIII: List of participants at the Scenario Fleshing-Out Workshop

Scenario Fleshing-Out Workshop
12 July 2013, 8.30 am to 4 pm

Location: IHK Haus der Wirtschaft
Lammstr. 13-17, 76133 Karlsruhe, Phone: +49- 721-174-146

- List of Participants 1. Effie Amanatidou, Manchester Institute of Innovation Research
2.

Julija Baniukevic, Eurodoc/PhD student of nanotechnology, Vilnius University

3.

Lars Bjornshauge, SPARC Europe

4.

Dennis Brüntje, European Crowdfunding Network/Technical University
Ilmenau

5.

Katharina Büsel, Center for Social Innovation Vienna

6.

Başak Candemir, British Consulate-General Istanbul

7.

Stephanie Daimer, Fraunhofer ISI Karlsruhe

8.

Alexander Degelsegger, Center for Social Innovation Vienna

9.

Mathieu Doussineau, JRC IPTS Seville

10. Jakob Edler, Manchester Institute of Innovation Research
11. Lorenz Erdmann, Fraunhofer ISI Karlsruhe
12. Cheng Fan, Fraunhofer ISI Karlsruhe
13. Susanne Giesecke, Austrian Institute of Technology
14. Sandra Hesping, DESY-APPEC (Astroparticle Physics for Europe) Hamburg
15. Christopher John Hull, EARTO
16. Mahboob Imtiyaz, Bioflukes (Journal of Errology, Innovators 4Hire), Bangalore
17. Axel Lagnau, IFRIS Paris
18. Torsti Loikkanen, VTT Finland
19. Esperança Manuel, Marie Curie Fellows Association
20. Jordi Molas Gallart, Ingenio CSIC Valencia
21. Fulvio Mulatero, Contam SA, Regional statistical office of canton Ticino
(USTAT)
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22. Emmanuel Muller, Bureau d'Economie Théorique et Appliquée (BETA, University Louis Pasteur, Strasbourg)/Fraunhofer ISI Karlsruhe
23. Gonzalo Ordonez-Matamoros, University of Twente
24. Jacques Plouin, UNESCO
25. Elizabeth Pollitzer, genSET Programme/Portia Ltd.
26. Rafael Popper, Manchester Institute of Innovation Research
27. Sergiu Porcescu, Mission of the Republic of Moldova to the European Union
28. Jose-Carlos Ramos, Avanzalis Knowledge Associates, Barcelona
29. Svend Otto Remøe, Research Council of Norway
30. Dorian Richter, Fraunhofer ISI Karlsruhe
31. Douglas Robinson, IFRIS Paris
32. Elna Schirrmeister, Fraunhofer ISI Karlsruhe
33. Antoine Schoen, IFRIS Paris
34. Sandra Schulze, Graphic Recording and Illustration, Heidelberg
35. Benjamin Teufel, Fraunhofer ISI Karlsruhe
36. Guillermo Velasco, Manchester Institute of Innovation Research
37. Philine Warnke, Austrian Institute of Technology
38. Andrea Zenker, Fraunhofer ISI Karlsruhe
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