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Abstract: While new organisational models of innovation were intensively 
discussed in the last decade, there is little systematic exploration concerning 
their potential for different sectors and areas and their wider implications for 
economy and society. We present findings from an international foresight 
project which analyses and discusses the emergence and diffusion of new 
innovation patterns and their consequences for innovation policy. Based  
on a collection of international practice examples from industry and society, 
innovation visions have been generated and assessed involving different 
experts from all over Europe. A generic trend identified can be best described 
as open, distributed and networked innovation process which is to a certain 
extent already addressed in current innovation policy making. However,  
other trends such as the increased use of information technologies or new 
spatial shifts related to organising and doing innovation have rather been 
underestimated so far and will require new policy responses in the future. 
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1 Introduction 

The way innovation is organised is changing. One hundred years ago, the Austrian 
economist Alois Schumpeter (1911) saw the entrepreneur and the development lab as 
prime locus of innovation. However, today innovation is seen as something happening 
anywhere at anytime. Emerging innovation models such as open innovation (Chesbrough,  
 



   

 

   

   
 

   

   

 

   

   270 K-H. Leitner    
 

    
 
 

   

   
 

   

   

 

   

       
 

 
2003), user innovation (von Hippel, 2005), crowdsourcing (Howe, 2006) or community 
innovation (Tuomi, 2002) describe this development stressing that innovation is 
increasingly perceived as an open, distributed and networked phenomenon. Accordingly, 
innovation is not mainly driven by entrepreneurial firms but more often than not 
innovations are developed within a network of customers, universities, citizens and 
public organisations. New paths and arrangements for developing and adopting new 
products, services and solutions are driven by new technologies, the willingness of 
customers and citizens to contribute to innovations, global economic competition and 
rising educational backgrounds. 

Most studies published in the innovation literature dealing with new forms of 
innovation such as open innovation, user innovation or community innovation address 
rather narrow research questions concerning, for instance, the motivation of the involved 
actors (Antikainen and Vaataja, 2010), the economic benefits (Lerner and Tirole, 2002), 
barriers for their introduction (Van der Meer, 2007) or the actual use and diffusion in 
certain industries (Lüthe and Herstatt, 2004). However, hardly any studies have been 
published exploring systematically and concurrently the potential future evolvement and 
diffusion of the numerous and different new forms of innovating. In this paper, we hence 
take a broader view aiming to investigate how different new patterns of innovation may 
evolve in the future and how they may change the innovation landscape. We thereby aim 
to enlarge our understanding of the innovation process and defined innovation patterns as 
the underlying principles on how the innovation process is organised which also includes 
new perceptions of what is seen as innovation, the involvement of new actors in the 
innovation process and the generation of new interpretations of the novel and the new in 
society. 

Moreover, only a few studies published deal with the implications for innovation 
policy due to changing modes of innovation. Such studies, for instance, have been 
conducted to support open innovation (e.g., De Jong et al., 2008; Henkel and von Hippel, 
2005), to analyse the role of intellectual property rights (IPR) (e.g., Gambardella et al., 
2007; Guellec and Pottelsberghe, 2007), the promotion of eco-innovations (Bleischwitz  
et al., 2009) or the globalisation of innovation and its policy implications (e.g., De Backer 
and Hatem, 2010). Apart from the work of the OECD (2009), there is hardly any 
literature studying in a more systematic and forward looking manner the implications of 
the diverse new forms of innovation. By analysing and assessing the different innovation 
patterns, we aim to identify new directions for innovation policy and thereby challenge 
our understanding of the many different ways on which innovation is organised in diverse 
areas and how to promote it. Policy makers have to understand new innovation 
phenomena in order to benefit from the potential opportunities and risks for society and 
economy arising from these changes. In this context, a number of authors has also 
pointed towards the need for more fundamental changes using notions such as 
transformative innovation (Steward, 2008) or system transition (De Haan and Rotmans, 
2011) which call for transformative visions and roadmaps which can challenge today’s 
paradigms and basic assumptions on innovation and system dynamics (Warnke, 2011). 

This paper addresses this gap in the literature by presenting results of an international 
foresight project which analyses and discusses the emergence and diffusion of new 
innovation patterns and their significance for European policy (Leitner et al., 2012).1  
The Innovation Futures (INFU) project combined various foresight methods such as 
weak signal scanning (Hiltunen, 2008), expert panels (Godet, 1994), development and 
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assessment of visions (Ronis, 2007; Koivisto et al., 2009) and builds on the existing 
academic literature on new innovation models (e.g., Chesbrough, 2003). The project 
comprised four distinctive phases with different methodological approaches: 

1 screening for signals of change linked to innovation in a wide range of online and 
print media 

2 stepwise clustering of the findings into visions in interaction with innovation actors 
through interviews and an online survey 

3 development and assessment of visions of future innovation landscapes 

4 development of policy implications (Schirrmeister and Warnke, 2013). 

While foresight projects for supporting innovation policy making frequently deal with the 
development of technologies, often called technology foresight or future-oriented 
technology analysis (e.g., Georghiou et al., 2008), this project applies a foresight 
methodology addressing the question of the different possible development paths for 
organising the innovation process. This is in line with the fact that innovation activities 
increasingly occur in the non-technological area and that service innovations, social 
innovation or soft innovations are on the rise. 

This paper is structured as follows. We firstly present the innovation visions which 
have been developed in the project. We then assess and discuss the innovation visions 
along six dimensions of change and discuss possible implications for innovation policy. 
We summarise the main findings in the last chapter. 

2 Identification of new patterns of innovation 

Until the beginning of the 1990s, the dominant definition of innovation as “new  
products and processes that are introduced to the market” combined with the common 
understanding of companies as the main actors in this process was hardly ever 
questioned, neither in the innovation management nor in the innovation policy literature. 
However, in the last two decades the innovation literature expanded our concepts and 
definitions of innovation. Nowadays, new innovation concepts are being suggested  
from a number of different directions. Increasingly, phenomena like open innovation 
(Chesbrough, 2003), user innovation (von Hippel, 2005), value innovation (Kim and 
Mauborgne, 1999), soft innovation (Stoneman, 2007), crowdsourcing (Howe, 2008), 
social innovation (Mumford, 2002), frugal innovation (Ray and Ray, 2010), and business 
model innovation (Osterwalder and Pigneur, 2010) are recognised as highly relevant 
innovation arenas extending its standard definition. At the same time, with the notion of 
open innovation, the focus on the firm as the key innovation actor has substantially 
broadened towards social entrepreneurs, users, customers, the public sector and citizens 
(Chesbrough, 2003; von Hippel, 2005). Following this broader view on innovation 
encompassing the economic, social and public domains, we understand innovation as the 
creation of new products, processes, technologies and services that are accepted by 
markets, governments and society. 

In the first phase, by scanning ‘weak signals’ (Hiltunen, 2008), all sorts of 
observations of striking innovation practices were collected in a loose and open mode. 
Weak signals were defined as ‘signals of emerging issues’. Our understanding included 
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taking into consideration new ways of doing innovation in fields where they were 
previously unknown even if they were common in other areas. Thus, by new innovation 
patterns, we also understood well-known trends such as open source software 
development an alternative way to innovate, when observed outside the traditional 
software domain. The process of the emergence of new innovation patterns and the 
change of the innovation landscape may not necessarily be radical, however, phenomena 
which emerge in a specific industry or field may have a larger impact on other areas in 
the future. 

The sources selected included daily newspapers from Europe and other world regions, 
daily newspapers with a business focus, magazines with a technological, business, or 
innovation focus and websites as well as blogs on innovation and research. Based on the 
scanning process which lasted six months, a total of 63 weak signals was identified. For 
each signal of change a possible impact on the future of innovation was estimated in an 
intuitive manner by the project members and briefly described in a template. The signals 
identified for change have revealed that many of the observed practices can be referred to 
as concepts or strategies which have partly been described in the academic literature, but 
often combine elements or strategies in a new manner or realise strategies for an entire 
new application field and thus expand the perception of possible innovation futures. 

Based on a short description, the signals were clustered according to their possible 
impact. As a result, 19 clusters of signals of change were identified. Each cluster pointed 
towards a specific change in innovation patterns, derived from diverse signals of change 
from various sources of information. For each cluster, a fictive vision was developed by 
way of ‘amplification’ using the three principles 

1 transfer of an idea or application to another sector of field 

2 generalisation of the idea or concept as mainstream practice 

3 radicalisation of the principle and questioning whether or not an idea can be brought 
to an extreme. 

The results of this process were 19 visions which describe possible ways to create, 
develop and use innovations facilitating and provoking a debate on the future of 
innovation among actors from the business and policy domain. The visions were also 
visualised by so-called story-scripts (Jégou and Vincent, 2009) which combine pictures 
and drawings to express a fictive future situation (see Figure 1 for some selected 
examples). We briefly introduce some of the 19 innovation visions next. For a full list of 
all visions see Table 1. 

By the ‘open source society’ model, we envisaged that open source software design 
such as the development of the LINUX computer software (which competes successfully 
with Microsoft) has become a significant trend. This innovation vision assumes that  
open source development is no longer limited to software design but becomes an  
all-compassing innovation pattern. Many products and services are provided by a large 
number of people who contribute different bits and pieces to various technological and 
social innovation projects. 

With ‘web-extracted innovation’, we assumed that a number of new techniques such 
as the semantic web analysis allows for automatising parts of the innovation process, 
ranging from idea generation via design to testing. In this model, sophisticated semantic 
web-filters track changes in consumer preferences and new ideas in real time, and 
automatically extract innovations with outstanding market potential. 
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Figure 1 Visualisation of selected innovation visions (see online version for colours) 

 

Table 1 The 19 innovation visions 

Vision Brief description… 

Innovation on 
request 

What if companies generate most innovations on special request from user 
communities? 
Together with sociologists, designers, and developers, communities of users 
develop innovation scenarios and sell them to companies. 

Deliberative 
innovation 

What if experimenting aligned social and technological innovation was at the 
core of successful innovation systems? 
Public authorities strive to foster a permanent stage of social experimentation 
through a loosely connected network of local bottom-up projects. Enablers for 
collective experimentation such as innovation toolkits form the critical 
infrastructure for public experimentation. 

Negotio-vation What if innovation becomes publicly negotiated? 
Companies make open calls to citizens for innovation proposals, competing to 
get ‘innovation credits’ from them in order to get approved the development 
of the new product. 

CIY – create it 
yourself 

What if fabrication laboratories for everybody with flexible manufacturing 
equipment, become widely available and allow people to produce ever more 
products themselves? 
Self-production of personalised objects (e.g., by 3D-Printers) is the standard 
way of producing commodities directly at home or in ‘create it yourself 
shops/malls’ with optional professional support. Companies just deliver 
materials, components, equipment and design tools. Brands hardly play a role 
any longer. 
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Table 1 The 19 innovation visions (continued) 

Vision Brief description… 

Laboratory 
stores 

What if stores were to become laboratories where companies and customers 
co-develop innovations? 
Laboratory department stores would offer theme worlds such as ‘family life’ 
or ‘new sports’, where customers can experience unreleased products, 
individualise existing goods and in return get access to products fitting better 
their needs and desires. 

Innovation 
marketplace 

What if companies no longer innovate themselves but fully externalise 
innovation to an open innovation marketplace? 
Nomadic innovators would bid on innovation tender and contests with 
constantly changing teams. They would gather in co-working spaces, some of 
which are top-favourite employers for creative people. 

Innovation 
campus 

What if companies collaborated in places of joint innovation? 
Independent innovation plants will rent large open spaces for companies to 
settle their innovation staff with private areas and many types of collaborative 
facilities in between. 

Innocamps What if innovation camps, where people gather for a few days to innovate, 
become widely established as a means of problem solving? 
Innovation camps are used by companies, public sector and civil society to 
solve problems from high-tech challenges to neighbourhood facilities. Most 
people join innovation camps on a regular basis. 

Open source 
society 

What if open source development is no longer limited to software 
development but becomes an all encompassing innovation pattern? 
Many products and services are provided by people contributing bits and 
pieces to various technological and social innovation projects. Open source 
business models and coordination mechanisms abound. 

Virtual-only 
innovation 

What if many innovations were enjoyed only virtually? 
Virtual-only products satisfy human appetites for newness. They are 
displayed in virtual galleries for public perception or projected into homes 
and offices for individuals on demand. Most of these products never 
materialise. 

Darwin’s 
innovation 

What if companies use digital systems to randomly create and test innovation 
variants before selecting the ‘fittest’ for further development? 
A number of variants are tested often with unexpected outcomes. Design, 
creativity and consumer research lose relevance. Engineers dream of 
ultimately simulating the end-user and thus fully automate the innovation 
process. 

Web-extracted 
innovation 

What if we scan the internet for ideas and automatically pick the ones that 
best answer current customer needs? 
Sophisticated semantic web-filters track changes in consumer preferences and 
new ideas in real time, and automatically extract innovations with outstanding 
market potential through big data. 

Ubiquitous 
innovation 

What if the current emphasis on innovation and creativity for designers, 
programmers and engineers spreads to all workplaces? 
All employees from the janitor to top management are constantly involved 
into innovation activities. Creativity is part daily job routine and is key in 
performance measurements. Part of the job is to redefine the job itself. 
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Table 1 The 19 innovation visions (continued) 

Vision Brief description… 

Innovation 
meets 
education 

What if innovation skills were high on the education agenda right from 
kindergarden? 
Children are motivated to maintain their ‘discovery spirit’ and learn how to 
question facts and think differently. Learning is project oriented with a high 
emphasis on bricolage. Innovation becomes something that is taught as a 
matter of course, just like the ABCs. 

No-innovation What if innovation fatigue takes over and no-innovation is en-vogue? 
The innovation rush is finally slowing down. Product cycles are becoming 
longer again. For market success, unchanging quality is more important than 
ever new offers. 

City-driven 
innovation 

What if cities became stronger actors in the field of innovation by proactively 
pushing for necessary solutions? 
Cities could take on the investment risks for the development and 
implementation of innovations that are needed and use this as a new 
economic factor by patenting and marketing their solutions to other cities. 

90% 
innovation 

What if innovation is primarily directed at the ‘other 90%’ of the world 
population living in poverty? 
Extreme low cost/high innovation strategies prevail. Wealthy global 
companies struggle as they lack the competencies and culture required. 
Innovators from today’s’ emerging markets do much better due to their 
longstanding experience. 

Relocated 
innovation 

What if the bulk of successful and disruptive innovations were to come from 
today’s emerging markets? 
The West adopts the role of a follower and has to face products primarily 
designed for different cultural contexts. Western companies look to Asia, 
often with the help of industrial espionage. Creative people migrate to the 
new innovation hot spots in Asia and send back their money home to the 
USA and Europe. 

Waste-based 
innovation 

What if the principle of ‘waste equals food’/‘cradle-to-cradle’ got widely 
adopted? 
Instead of raw material, databases with used components and materials serve 
as a starting point for innovations. The whole world becomes one eternal 
circle. Everything that is made of something is part of making something else. 

The vision of ‘relocated innovation’ envisages that the West adopts the role of a follower 
while Asian countries become innovation leaders. Western companies wishfully have to 
face products primarily designed for a different cultural context and imitate and copy 
products from Asia. Creative people might even migrate to the new innovation hot spots 
in Asia and send their salaries back home to the USA and Europe. The current tendencies 
of ‘globalisation of wisdom’ would hence be limited by specialised regional innovation 
clusters. In addition, Western Nations would lose wealth while people in the Middle East 
and Asia would benefit. 

‘Innovation marketplace’ is described as an innovation pattern where companies 
externalise (parts of the) innovation processes to an open innovation marketplace. 
Companies may be able to draw on a much broader range of ideas and perspectives. They 
can manage their innovation processes more flexibly and efficiently. At the same time, 
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‘nomadic innovators’ bid on innovation tenders and contests in constantly changing 
teams within this scenario. 

In the innovation vision ‘deliberative innovation’ citizens are expected to play a more 
important role both in governing and implementing innovation activities. This innovation 
model driven by citizens can be best described as a deliberative bottom-up innovation 
process. The dynamics of cities as hubs and generators for innovation processes was 
particularly stressed by the related ‘city-driven innovation’ vision. In particular, systemic 
sustainability innovations may best be implemented on a city level in the future. 

‘Waste-based innovation’ explicitly deals with the issue of sustainable production-
consumption patterns and the emergence of an innovation model that is fully consistent 
with a circular flow of resources. McDonough and Braungart (2002) conceptualised this 
idea as ‘cradle-to-cradle principle’, where novelties emerge out of recycled and re-used 
products. The Dutch city of Venlo was identified as an example as it adopted this idea 
and wants to radically avoid waste by 2015. However, this was not the only innovation 
vision that explicitly deals with sustainability issues. Most innovation visions emphasise 
the need to address societal challenges and, in particular, environmental issues as a key 
driver of change not only for the target or output of innovation but also for the innovation 
process. 

The innovation vision ‘negotio-vation’ means that innovation becomes publicly 
negotiated. Companies, for instance, advertise innovation proposals to citizens and 
potential customers, who, in turn, vote or approve of product proposals and thereby steer 
the direction of development. 

With ‘ubiquitous innovation’ we expect innovation to become mandatory for more 
and more people in companies and other types of organisations. The assumption is that 
the current emphasis on innovation and creativity among designers, programmers, and 
engineers will spread to all workplaces. Hence, all employees, from janitor to top 
manager are constantly involved in innovation activities. Creativity is part of any daily 
job routine and is a key in performance measurements. 

A reverse trend may be that innovation fatigue takes over and ‘No-Innovation’ 
becomes en-vogue in certain areas and emerges as a trend in itself. This critical and rather 
sceptical innovation vision was the only vision among all the 19 visions that explicitly 
expresses a ‘de-acceleration’ of the current innovation practice. 

3 Assessment and implication of the innovation visions 

In order to assess the different innovation visions and to discuss their consequences for 
innovation policy, a number of methods have been deployed in the project. We conducted 
interviews with industrial and academic experts, organised workshops and implemented 
an survey. In the first stage, an online-survey was launched to assess the 19 innovation 
visions. We contacted researchers, consultants, industry managers and inventors with 
diverse backgrounds (education, age, gender) to participate in the survey with the aim to 
assess the visions with respect to newness, impact, desirability and likelihood. In total,  
56 experts participated in the survey. 

The survey revealed that the majority of participants considered the visions to be 
quite self-explanatory. As to the desirability of the visions, the respondents showed clear  
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preferences and disapprovals. Seven out of the 19 visions were evaluated as desirable by 
more than 70% of the participating experts. From these seven, the visions ‘waste-based 
innovation’ and ‘innovation meets education’ were mostly considered as ‘desirable’. 
Conversely, two visions were evaluated as ‘non-desirable’ by more than 70% of the 
participants: ‘no-innovation’ and ‘virtual-only innovation’. 

There seems to be a no consensus amongst the experts, though, on the expected 
economic and social impact of the visions as they were evaluated quite differently. 
Visions focusing on the way the internet was integrated in the idea generation  
(e.g., innovation visions ‘Darwin’s innovation’, ‘web-extracted innovation’ and 
‘innovation marketplace’) were considered as having a low impact while the location of 
the innovation processes (visions ‘relocated innovation’ and ‘90% innovation’) was 
contemplated as having a high impact. 

In terms of likelihood, there appears to be no big difference between the innovation 
visions. The likelihood of all 19 visions seems to be quite uncertain. None of the visions 
was considered as ‘very likely’ by more than 20% of the experts participating in the 
online surveys. Two of the visions were considered to be very unlikely (‘negotio-vation’, 
‘no-innovation’). Both visions can be characterised as rather pessimistic visions that 
describe a slowing down of the innovation process. However, the experts who 
participated seemed to be convinced that the innovation dynamic was not going to slow 
down but was going to increase in the future and that those innovation visions were rather 
unlikely to become true. 

In addition to the information gathered by the survey, we further expanded the 
assessment by conducting interviews and organising nine working groups across Europe 
involving more than 70 experts. The experts were identified and contacted by members of 
the project team with the aim to have a group of people with a high diversity concerning 
their background and experiences with creating, supporting, managing and using 
innovation in different fields. The experts invited came from more than 13 different 
countries, mainly but not only Europe and had an industry, academia or policy maker 
background. Thereby, the opportunities and threats of the visions concerning the 
economy, society and eco-system were discussed in more depth. 

For a more elaborated assessment of the innovation visions, a conceptual framework 
was developed. The framework was designed based on the review of academic literature 
on innovation patterns and the initial analysis of the signals of change and aimed to 
support the analysis of structural changes of the innovation landscape. The framework 
consists of six ‘dimensions of change’ which describe those key characteristics which are 
common to most of the emerging innovation models and visions created within the 
project. The first dimension ‘mediation and coordination’, for instance, deals with the 
question whether innovations are more demand-driven or supply-driven and hence 
addresses the classical question of technology-push versus demand-pull innovations  
(e.g., Lundvall, 1988; Rothwell, 1992). We found that many new innovation models 
indicate a shift towards demand-driven innovation combined with a much more diffused 
participation of different actors in the innovation process. 

For each of the dimensions of change, challenges for innovation policy and directions 
for new policy interventions were discussed which will be described next. The task was 
not to develop specific policy recommendations but to deliver some evidence of new 
directions and challenges for policy on the European level. 
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3.1 Dimension 1: mediation and coordination 

With this dimension, we propose that the position of markets as the main mediator 
between innovation demand and supply is challenged by several new innovation patterns. 
Coordination mechanisms such as self-organised user communities, web-based co-design 
platforms or innovation initiatives on the city level involving public and private actors are 
on the rise and are complementary to market mechanisms or even substituting them. 
Citizens and customers will play a more relevant role in innovation in the future, both in 
deciding on innovation priorities and in contributing to the innovation process. 

The emergence of new mediation mechanisms requires a policy that takes a leading 
part in making new forms and patterns of innovations more visible and therefore also 
eligible for funding. Self-organised and network-based innovation activities are usually 
managed by a combination of formal mechanism (e.g., terms and conditions, legal 
framework) and informal mechanisms (trust and relationships) which require specific 
policy interventions (Marjanovic et al., 2012). Policy should serve as a facilitator of the 
newly emerging non-market based collective innovation activities. This, however, entails 
a number of policy innovations. Self-organised networks of innovating individuals will 
have to be considered as a relevant target group for innovation policy measures. Projects 
with new formats will be required that involve diverse actors from many realms in joint 
learning processes. These measures will have to be coordinated diverse policy realms and 
bridge across public and private sector initiatives. While many research promotion 
programs such as the European Framework Programmes are currently focusing on 
technological innovations with participants from academia and business, new forms and 
projects with more diverse participation may be funded in the future. 

Finding the right level, scale and instruments to enable participatory co-creation of 
solutions seems a crucial future policy challenge. Adequate consultation processes where 
people are motivated to contribute must be developed. Participatory procedures that fit 
today’s modes of group interaction such as web 2.0 procedures should be developed, 
tested and deployed. However, participation procedures need to be tailored to  
different phases of the policy process, such as: idea generation, visioning, up-scaling,  
co-production of solutions, political involvement, funding through citizens. Also, the 
right scale for involvement needs to be carefully adapted (Stirling, 2005). Not everybody 
can be an expert in everything and too many requests for contribution will lead to 
overload and fatigue. 

This implies a change in the role of policy makers towards mediators within a wide 
range of coordination activities. Such a role is also in line with arguments based on the 
systems theory which argues that policy should govern the system by assuring the 
adaptation capabilities of innovation systems and by establishing rules which foster the 
self-organisation capabilities of different actors (e.g., Rhodes, 1997; De Haan and 
Rotmans, 2011). 

3.2 Dimension 2: motivation 

The motivation for innovation is changing. Intrinsically motivated users, communities, 
citizens, and social entrepreneurs add their motivations to company innovation activities, 
complementing the typical driver of profit motive. Solving societal problems is becoming 
an important driving force for innovating, for both companies and individuals. A number 
of examples identified within the project reveals that individual actors are motivated to 
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contribute to innovation activities, e.g., by crowdsourcing initiatives or idea competitions 
for their pleasure. The expanded circle of stakeholders and participants in innovation 
processes are often driven by intrinsic motivations and related to new coordination 
mechanisms, often based on participatory processes and user involvement. 

In addition, the direction of innovation development should be guided by providing 
orientation with the help of demand-side innovation policies such as public procurement, 
objective-driven innovation policies, increased labelling and giving meaning to products 
and innovations. Such policies are currently discussed and implemented on the European 
level (EC, 2010) and thus the results of our project support the necessity to adopt such 
policies. 

Moreover, non-commercial and social innovations together with changing motivation 
patterns also need new measurements and indicators, as well as evaluation criteria and 
methods. The impact of innovations does not just result in economic growth, but e.g., 
changes in quality and well-being. At the same time, motivation patterns to innovate also 
need a fair share of gained profits (monetary and non-monetary) to keep individuals 
motivated. This transformation goes hand in hand with the upcoming change in growth 
paradigm and the measurement of wealth progress which also focus on quality of life and 
do not just increase the number of innovations (GGGI et al., 2013). Thus, policy more 
often than in the past has to address the question of the purpose of innovation which goes 
beyond the dominant rationale to foster competitiveness and economic growth. 

In this context, policy for social innovation and social entrepreneurship should be 
strengthened. The study findings deliver further evidence for the usefulness of activities 
the Commission has already set up most recently to foster social innovation and social 
entrepreneurship (e.g., EC, 2010). However, we still have to better understand how to 
support social innovation and social entrepreneurship and their differences to traditional 
entrepreneurial activities mainly driven by seeking profits. 

In addition, policy needs to help establish and develop clear and transparent rules for 
the ownership of innovation, product liability and the fair distribution of benefits. This 
expands the traditional focus of innovation policy on IPR (Guellec and Pottelsberghe, 
2007). When innovation activities are no longer primarily directed at money-making, the 
current IPR system no longer fits the innovation landscape and hinders the transition 
towards co-designing landscapes that enable new forms of innovations (e.g., Henkel and 
von Hippel, 2005). However, new strategies such as public domain, copyleft and creative 
commons help to transform the IPR systems and provide a safe base for experimentation. 

3.3 Dimension 3: automatisation 

Software will play an ever-growing role in innovation as some identified international 
examples show. In this model, sophisticated semantic web-filters track changes in 
consumer preferences and new ideas in real time, and automatically extract the 
innovations with outstanding market potential. More and more innovation steps may 
become automatised, e.g., by using a web crawler to identify ideas. 

As a response to this trend with very diverse impacts on business and society,  
policy measures should reinforce the use of powerful algorithms for a more accurate 
assessment of complex systems, supported by open availability of data (open data). 
Simulation-based ex-ante evaluation of policy measures with respect to environmental 
and societal impact could be a positive effect of automatised innovation processes. 
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However, policy should be aware of the risks of an increased automatisation of 
innovation and possible, unintended long-term effects on creativity. 

Concerning the use of information and communication technologies to run (parts) of 
the innovation process, ex-ante principles could guide the use of digital data for such 
innovation purposes and, after gathering relevant evidence, could simultaneously lead to 
(ex-post) legislation and regulation without over-protecting and hindering automatised 
innovation. Such stringent principles, for example, could guide the protection of 
intellectual property, user rights and the transparency of data as well as the (fair) share of 
profit and value created with the data. Content policy, interoperability and standardisation 
issues to prevent monopolisation of data processing and storage should become issues of 
ever-growing importance. While the European Commission and academia have already 
addressed the question on how open innovation and social innovation can be fostered 
(e.g., De Jong et al., 2008; EC, 2010), the awareness of possibilities to automatise the 
innovation process is rather limited and has not been discussed sufficiently. 

Against this background, a public debate and campaign may be initiated which reflect 
on the role and positioning of the individual in the information society and, at the same 
time, supports individuals in positioning themselves in the digital reality as mature users 
and data providers. This debate has already started and can lead to guiding principles 
about data rights and processing that will become increasingly important in our societies 
(Hoyer, 2012). 

3.4 Dimension 4: new infrastructures 

A number of new innovation models is associated with the emergence of new 
infrastructures. In particular enabling infrastructures for community innovation, such as 
innovation camps, shared fab-labs and co-working spaces are likely to become more 
important in the next year. In addition, virtual or digital global innovation infrastructures 
may become increasingly vital. 

Policy may support the setting-up of such infrastructures (meeting places, living-labs, 
fab-labs, innocamps, etc.) with low entry barriers for people from all kinds of 
backgrounds and thereby enable widespread self-production beyond the ‘creative class’. 
Pilot projects could be funded within existing innovation funding schemes, but also new, 
more experimental types of projects not only involving companies and researchers, but 
also civil society actors would be required. A call which is also supported by the concept 
of strategic niche management (Hoogma et al., 2002). Micro-grants and tax breaks could 
be used to support people who want to organise such camps, fab-labs and other 
innovation infrastructure projects. 

3.5 Dimension 5: spatial shifts 

Innovation will change its spatial patterns in the future. Local elements are likely to gain 
relevance, resulting in a more distributed innovation scenery. At the same time, new 
regions emerge as key actors in global innovation chains. 

Two types of policies are needed regarding the regional shifts of innovation. Firstly, 
policies are needed which support globally acting companies to pursue new types of 
strategy. For instance, European companies can choose reverse innovation strategies, 
split the design and production of low-cost products and sell them worldwide. In 
addition, companies may tailor their products to the requirements of these local contexts 
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and emerging markets. Consequently, policy should reduce barriers so that European 
companies can expand their R&D activities overseas enabling them to conduct global 
collaboration arrangements. Policies which foster the development of such products have 
not been debated on the European level so far. 

Secondly, due to the growing importance of innovation emerging on the regional and 
city level, i.e., regionalisation of innovation activities, European research and innovation 
policy should support regional demonstration projects. However, it is not just about 
enabling and supporting (large-scale) demonstration and testing initiatives, but also about 
making sure that the results of such projects are transferable to other regions and markets, 
also outside the European Union. Policy should therefore support the development of 
services and measures that enable such transfers and enhance the return of these 
investments. 

3.6 Dimension 6: systemic sustainable innovation 

Innovation patterns fostering system transitions towards sustainability rather than isolated 
product developments become more and more important when it comes to tackling the 
societal challenges. This requires, for example, that social and ecological criteria are 
considered during the entire innovation process, e.g., by designing circular resource flows 
following a cradle-to-cradle strategy (McDonough and Braungart, 2002). 

Recently, the idea that public support for research and innovation should address the 
‘grand challenges’ of our times and thereby contribute to the sustainable development of 
our society has received wide attention (e.g., HLG, 2008; OECD, 2009; EC, 2010). 
However, if we are serious about addressing the ‘grand challenges’, policy needs to 
support socio-technical system transitions. We need to break away from lock-in in  
non-sustainable socio-technical paradigms and underpin industrial transformation. This 
requires more than just a shift in priorities that is already underway in many strategies, 
such as EU2020. Fostering systemic innovations is challenging for policy as it goes 
beyond just promoting individual ‘intelligent’ projects, but requires adopting a really 
systemic view encompassing comprehensive impact assessments, a long-term strategy 
perspective, the coordination of projects and the existence of a system integrator. To 
obtain successful system transition insights into society, lifestyle values and culture are as 
important as technological knowledge. 

To explore successful transition trajectories, we need to integrate perspectives from 
engineering and natural sciences, on the one hand, and humanities and social sciences on 
the other. To this end, research projects with this kind of trans-disciplinary collaboration 
on an equal footing should be explicitly supported. Furthermore, in order to understand 
and promote the societal benefit of new technological solutions, it will be necessary to 
extend research and innovation funding beyond the early stages of research towards the 
exploration of their societal embedding. 

Policy may need to focus on the enabling framework for the four pillars of the 
innovation system referring to the quadruple helix approach (Arnkil et al., 2010): the  
co-evolution of government, knowledge institutions, industry, and civil society. Such a 
view is also proposed by the literature stream on the social shaping of technology which 
assumes that participation by many innovation systems actors along the entire innovation 
process is required in order to balance the different economic, social and environmental 
impacts of innovation and to minimise any negative impacts (Schot, 2001). Under such a 
framework, policy should aim at developing images of and pathways towards the future, 
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as well as at specifying the elements and working configurations that are relevant on the 
different levels of a transition process towards a newly emerging and often more 
sustainable paradigm. 

4 Summary 

While most studies to date have investigated specific and single forms of innovation and 
their impact on economy and society (e.g., Henkel and von Hippel, 2005; De Jong et al., 
2008), in this paper we take a broader view aiming to investigate how different 
innovation models may evolve in the future. For the first time, a foresight project was 
conducted to analyse and discuss the future development of new innovation patterns and 
their implications for European policy. In order for research, innovation and other 
policies to be prepared for challenges arising from these changes and to be able to benefit 
from them, a more solid understanding of possible innovation futures and their 
implications for society is needed. When investigating new patterns of innovation, we 
focussed on the fundamental transformation in the way innovation is organised in 
business, the public sector and society. 

Based on the signals of change identified, we generated and visualised 19 innovation 
visions. These visions were formulated in a creative way by amplifying and combining 
some of the signals in order to develop coherent and sometimes provocative pictures of 
possible future innovation practices. In addition, we conducted interviews with industrial 
and academic experts, organised panels and implemented an online-survey to assess the 
innovation visions and discuss the implications for innovation policy. 

A main trend of all the examples identified and visions can best described as the 
opening of the innovation process which is expected to continue and become even 
stronger in the years to come. Innovation models and examples such as the organisation 
of innovation contests, crowdsourcing projects, innovation camps, open source software 
development, online voting for the approval of new products and other forms of user 
involvement all provide evidence for this development. Open innovation, user innovation 
and community innovation is probably not a new or emerging phenomenon but already a 
significant trend. However, at the moment and in the future, this phenomenon is very 
likely to diffuse not only across industries but also the public sector. 

The development in relation to opening up the innovation process is not just driven by 
companies which, for instance, organise innovation contests or crowdsourcing projects. 
Flexible working patterns, outsourcing and the increasing number of professional 
freelancers, foster and enable the emergence of new organisational innovation strategies. 
The further individualisation of society is a driver for this development, which,  
as one effect amongst others, increases people’s ambitions to express themselves. By 
influencing the design of products, individuals may change the functionality of solutions 
and services according to their individual needs. Due to the growing awareness of 
customers and citizens to shape the direction of innovation and enhance the quality of the 
innovation output, the innovation process is becoming more and more deliberative and 
consultative. 

The motivation of organisations and individuals to develop innovation is changing as 
well. Intrinsically motivated users, communities, citizens, and social entrepreneurs add 
their motivations to company innovation activities, complementing the typical driver of 
profit motive. The growing awareness of climate change, social tensions, and the 
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inefficient use of resources are driving forces for changes in innovation patterns. Solving 
societal problems becomes an important driver to innovate, for both companies  
and individuals. In addition, people are motivated to contribute to innovation activities, 
for instance, within open source communities, crowdsourcing initiatives or idea 
competitions. There is evidence for a change in the way innovators and the fact of being 
innovative is socially rewarded in so far as being innovative is becoming more socially 
desirable for a growing number of people. 

Technology is a driver for how we organise the innovation process: from idea 
creation to the launch of new products and services on the market. From a technological 
perspective, especially new Web 2.0 applications and software algorithms are bringing 
about changes in innovation patterns, as they facilitate the sharing of knowledge and 
collaboration and render them more affordable on a global scale. However, it is difficult 
to envisage the long-term impacts of such a development. Speeding up the innovation 
process, combined with the ease of copying software algorithms, may lead to difficulties 
in protecting IPR in a globalised world. Moreover, too many standardised creative 
processes may after all hamper creativity. This reveals new questions for policy making 
which have not gained much attention on the European level so far. 

The future of innovation is open, socially, and environmentally-driven on the one 
hand and faster and more global on the other. However, that would be too easy, too 
simple and too generic conclusion. The project has revealed a much more diverse and 
broad future for innovation, indicating some tensions and ambivalent developments: The 
future will bring about more participation raising the question, when the limits of 
participation are reached and when too much participation results in lukewarm solutions 
or the slowing down of the innovation process, a debate which has not emerged on the 
policy agenda and also delivers new questions for academic research (e.g., Sveiby et al., 
2012). 

Within the project, we have identified important directions and challenges for 
innovation policy. Some topics and issues such as the need for fostering open innovation, 
addressing societal challenges, reforming the IPR regime and responding to the emerging 
global innovation landscape have already gained much attention within recent policy 
making on the European and international level (e.g., Aho et al., 2006; OECD, 2009; EC, 
2010) and our findings underpin the necessity to strengthen such policies. The European 
Commission has already pointed out the role of changing patterns of innovation in the 
‘innovation union strategy’. According to the European Commission, companies innovate 
in various ways: “While some conduct R&D and develop new technologies, many base 
their innovations on existing technologies or develop new business models or services 
driven by users and suppliers, or within clusters or networks. Policies must therefore be 
designed to support all forms of innovation, not only technological innovation”. In this 
context, an EU project dealing with open innovation and public policy (De Jong et al., 
2008), for instance, has recommended to support collaboration, networking, and 
corporate entrepreneurship to foster open innovation. However, we also offer lessons for 
policy which go beyond these topics. In particular, the necessity to provide new forms of 
infrastructure, the increasing role of software with its significant positive but also 
undesirable effects, and the need to use new indicators considering the importance of 
value-driven innovations addressing social and environmental needs reveal new 
directions for policy-making. 

Moreover, in order to ensure that progress towards grand challenges is made, in many 
fields real transformation on a system level is required which goes beyond the isolated 
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development of individual actors and requires a systemic transformation (Grin et al., 
2010). This means, for example, that social and ecological criteria are considered during 
the entire innovation process and coordination among many actors from the economy, 
science, policy and civil society is required, exceeding superficial consultation. In many 
cases, a system integrator has to be established, a role which can be fulfilled by the public 
but also private actors. This implies a changing role of policy making which exceeds the 
direct promotion of investments in research and development and requires much more  
co-ordination, orientation, facilitation of self-organisation, and the promotion of 
interdisciplinary approaches. Such a policy is in line with arguments based on the 
systems theory which call for a high level of participation for co-designing and the 
shaping of technological development, also triggered by constructing common visions for 
the future development (Weber, 2005; Joly et al., 2010). 

The pace of innovation will continue into the future. Individual, organisational, and 
public actors will be part of the innovation process, influencing the direction of 
innovation. However, joint efforts are needed to shape this development and unlock the 
positive potential of innovation to solve the needs of society. Innovation policy has a key 
role in governing this development and steering it in the right direction. 
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