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Welcome to the fourth edition of the innovation 
yearbook, co-published with the Open Innovation 
Strategy and Policy Group (OISPG). This Open Inno-
vation 2013 yearbook is intended to provide stimuli 
for thoughts and actions in the field of service inno-
vation, especially related to the information and 
knowledge society.

The core function of the yearbooks has not changed, 
but the evolving context has led to a change in the 
name of the yearbooks: starting as Service Innova-
tion yearbooks and now continuing as Open Innova-
tion yearbooks. The drive for open innovation ecosys-
tems, platforms and processes that enable stronger 
interaction between all stakeholders, namely private, 
public, people and, often, even NGO actors, is com-
mon throughout the series. The triple helix (public–
private–people partnership) has grown into a quadru-
ple or even penta–helix aiming for sustainability, both 
in economic and societal terms.

In the European context, open innovation is now used 
as a synonym for modern, highly dynamic and inter-
active processes. Linear and sequential mindsets are 
slowly changing to be more opportunistic, more dar-
ing and more action-oriented. We need to move from 
having ‘perfect plans for yesterday’ to an innovation 
culture which fosters experimentation and prototyp-
ing in real-world settings. This new innovation cul-
ture leads to simultaneous technological and societal 
innovation and encouragement. We need to be daring 
and also experiment with disruptive approaches as 
gradual improvement does not properly reflect the 
potential that the omnipresent, fast-developing ICT 
provides for parallel innovations.

Real-world settings with experimental approaches 
turn the user into a co-creator in the innovation 
process, instead of just being a recipient of the 
services or products. The new role of the user is 

an advantage as feedback on what is successful 
and what is not can be discovered very rapidly: this 
enables solutions which create real value to move 
faster	and	more	successfully.	‘Failing	fast’	means	
that we are also less likely to fail in the big things 
because corrections to the innovation pathway are 
easier to take on board at the earlier stages.

This scalability of success, and the possibility to 
multiply it, is the critical element that shapes the 
market for future knowledge-intensive services and 
products in Europe. We have, compared to other 
regions of the world, the unique asset of the most 
advanced and demanding users (be they citizens 
or user industries). That valuable component in the 
innovation process needs to be reinforced in our 
approach. We need to move from innovation clus-
ters to innovation ecosystems with a new kind of 
mental approach. Co-creativity and well-designed 
processes reduce friction between the different pro-
cesses that support innovation. This also includes 
the legal and policy frameworks which need to cut 
red tape and, at the same time, create a safety net 
for innovation by experimentation.

I wish you all inspiring reading of this Open Innova-
tion 2013 yearbook! I hope it stimulates new think-
ing and creates ideas on how to move towards fric-
tionless innovation systems in Europe.

Bror Salmelin
Advisor, Innovation Systems

European Commission, 
Directorate-General 

for Communications Networks, 
Content and Technology

Foreword
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The objective of our Innovation yearbook 2013 is 
to create a manifesto and platform for sustain-
able growth enabled through Innovation 2.0. Our 
goal is to build towards a collective vision/ambi-
tion and leverage our collaborative intelligence and 
muscle to create a virtuous circle of sustainable 
growth which enables new services, sustainability, 
improved quality of life and new jobs.

We need a collective vision and architecture of a new 
sustainable Europe. Important elements of this are 
contained in President Barroso’s Europe 2020 strat-
egy and the related flagship initiatives towards a 
smart, inclusive and sustainable economy. A sup-
porting vision, ‘Digital Europe’ and related ideas have 
been developed by the Intel Labs Europe team and 
collaboration partners across Europe and presented 
at the annual Intel European Research and Innova-
tion Conferences which have had a theme of building 
a smart, inclusive and sustainable society.

In parallel, the EU Open Innovation Strategy and 
Policy Group has been monitoring, developing and 
evolving a new paradigm and set of methodolo-
gies, which we call ‘Innovation 2.0’, to help achieve 
broader-scale innovation benefits that leverage and 
benefit broad sets of stakeholders. In the Innova-
tion 2.0 paradigm, we identify distinct characteris-
tics which leverage diverse concepts and practices 
including the principle of shared value (Porter and 
Kramer), open innovation (Chesbrough), co-creation 
(Ramaswamy), high expectation entrepreneurship 

(Formica	et	al.)	and	triple	helix	innovation	(Etzko-
wicz). We believe that the effective collaboration 
of governments, academia, industry and citizens 
working together can drive structural changes and 
improvements far beyond the scope of what any 
one entity can achieve on its own. 

Looking forward, we believe an important devel-
opment could be a shift from linear value chains 
to sustainable value cycles (Haque) which more 
intensely recycle resources to produce services, 
products and ecosystems which are built to last 
longer, without compromising resources, the envi-
ronment or communities.

In synergistic alignment with the goals of Europe 
2020, we hope this Innovation 2.0 yearbook can 
provide examples of best practice which, when 
synthesised and practiced, can provide a blueprint 
and design patterns for a sustainable Europe which 
can then act as a beacon for the rest of our global 
society.

Professor Martin Curley
Chair, EU Open Innovation Strategy and Policy Group

Vice-President and Director, Intel Labs Europe, 
Intel Corporation

Introduction 
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This yearbook Open Innovation 2013 (with the sub-
theme ‘Open Innovation 2.0’) follows the series of 
Service Innovation yearbooks published in 2009–10 
and Open Innovation 2012. The yearbooks have 
three complementary parts: (i) policy development; 
(ii) trends and weak signals in service innovation; 
and (iii) insight into cases and open innovation 
development in countries and regions.

The purpose of the yearbook series is to stimulate 
thinking and discussion on modern innovation pro-
cesses and practices, and to share best experience 
of real cases, making the implementation of the 
new paradigms easier and faster.

This year’s edition highlights two main perspectives: 
firstly, the disruptive nature of Open Innovation 2.0 
and, secondly, the nature of open innovation eco-
systems which are fostering jobs and sustainable 
growth. There are many examples of modern eco-
system thinking in this year’s yearbook, both in 
smart city contexts as well as regional contexts.

The first part of this yearbook describes the new 
innovation and research policy approach to the 
forthcoming Horizon 2020 framework, namely the 
mash-up and holistic approach, new innovation- 
supporting instruments such as open and disrup-
tive innovation, SME instruments as well as more 
take-up-oriented innovation procurement-oriented 
instruments.

The challenges for these open innovation ecosys-
tems is in the leadership and common desire to 
be attractive to all kinds of players from large to 
small, in strong and trusted interrelationships.

The innovation processes need to provide high 
connectivity across the ecosystem (including soci-
ety), to be open to fostering interaction and joint 
growth in an organic, non-predetermined way. This 
opportunistic approach can be called an ‘organicsa-
tional approach’, combining the organisational and 
organic aspects.

Can these ecosystems be created by a control 
approach, or do we need to have a more catalytic, 
encouraging approach? The latter is what will be 
seen in the European Commission’s Horizon 2020 
activity. Martin Curley et al. speak about modern 
approaches to innovation ecosystems and develop 

interesting metrics and conceptual frameworks 
based on the practical experience and theoretical 
studies. In an attempt to provide a description and 
taxonomy of Open Innovation 2.0, the key charac-
teristics of the emerging Open Innovation 2.0 para-
digm are described. The goal is to help innovation 
practitioners and academics achieve results from 
innovation which are more predictable, probable 
and profitable and to drive innovation impacts far 
beyond the scope of what any one organisation 
could achieve on its own.

Distinguin’s article discusses the challenge of new 
entrepreneurship and argues that an entirely new 
approach in Europe is needed. In the article, the 
author poses well-justified questions to remove the 
barriers for fluid creation of new entrepreneurship 
in the connected world. This would require a holistic 
perspective including policy and legislation support 
and increasingly also fluidity for the seed capital 
market.

The second part of this yearbook focuses strongly 
on open innovation ecosystems. The context of 
smart(er) cities is interlinked with open innovation 
both conceptually and through examples in real 
settings. The challenge is change and transforma-
tion towards a smarter city, which is more participa-
tive, inclusive and empowering, instead of an imagi-
nary ideal future vision.

There is strong evidence that open innovation in 
smart cities will drive jobs and growth significantly 
forward. The innovation ecosystem, in the spirit 
of Living Labs, brings forward the quadruple helix 
model where the citizens have a strong say in the 
innovation process. Thus, it creates, for example, 
the market for personalised, but modular, services 
constantly at the pace enabled by ICT development. 
This, in turn, is crucial when we look at the success 
rate of innovation in real-world settings, and like-
wise for the innovation speed and scalability.

In the article by Kulkki, the collaborative innova-
tion ecosystem concept is discussed together with 
practical approaches. This article discusses Europe 
as an innovation Union and calls for new forms of 
strategic collaborative action that implies integration 
of research and innovation instruments and public 
and private actors for collaborative RDI and entre-
preneurship. The public sector has a strong driving 

Executive summary
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role in the creation of these open innovation envi-
ronments, as well as to drive the ‘rules of the game’. 
The public sector has strong purchasing power and 
is also responsible for delivering a broad range of 
services to the citizens and the business world. In the 
article by Turkama et al., the role of the public sector 
is also well highlighted through practical examples. 
Public sector innovation is increasingly recognised as 
an essential mechanism for maintaining the quality 
and scope of services whilst reducing costs. Cross-
sectorial collaboration and coordination is increas-
ingly seen as a solution to the most pressing social 
problems. While public sector innovation holds great 
potential, it still has many barriers and challenges 
that require further research and experimentation.

This chapter provides a framework for thinking, 
debate and action on innovation models and prac-
tices in the public sector from both research and 
practical point of views. It explores the similari-
ties and differences between much studied private 
sector innovations and the distinct factors in pub-
lic–private innovation, and proposes a typology for 
better understanding differences in the innovation 
landscapes. Special emphasis is placed on trans-
formative innovations with potential for broad soci-
etal and economic impact.

In the article by Sargsyan, open innovation is inter-
linked very strongly to entrepreneurship. Open 
services innovation is about engaging users as co-
creators of the new services and eventual beneficiar-
ies in terms of share-of-profit, users, IPR (intellectual 
property rights), shared ownership, etc. The digital 
future of Europe is highly dependent on the digi-
tal single market and citizens’ participation in city, 
region and country governance. The digital entrepre-
neurs raised from these individuals have an essen-
tial role to play to boost the EU economy. The article 
shows how important open infrastructures and open 
innovation processes designed for co-creation and 
sharing are in creating entirely new kinds of entre-
preneurial structures and wealth throughout society.

The Dutch case described by Aarts et al. on user 
contribution to lighting solutions clearly shows how 
a simultaneous win–win for creating better envi-
ronments and new business approaches together 
creates economic and environmental sustainability.

We also have an interesting new opening in the 
water management area and open, participative 
innovation in the article by Keeling. It is foreseen 
that water will be one of the very critical resources 
in the near future and, therefore, this topic fits very 

well into the theme of a sustainable society seeking 
new solutions and approaches.

Open data is one of the important trends which can 
be used as an ingredient for very many innovative 
services. Open data is fostered by EU policies. How-
ever, to make data easily usable, semantic stand-
ardisation is needed and access must be ensured as 
widely as possible to data. The article by Schulze et 
al. illustrates the connected city, the entrepreneurial 
city and the creative city integrated by data flows 
across various traditional boundaries: the case of 
mobility in London is used as example of this.

Crowd(re)sourcing is described in the article by Erkin-
heimo et al. Practical examples on how crowd(re)-
sourcing can and has been used in large companies 
give valuable hints of the implementation drivers and 
hinders of crowdsourcing. Europe is, for the moment, 
lagging behind, but catching up fast with, the leading 
regions — for example, the United States.

Open innovation in regional settings in the article 
by Markkula et al. describes how this new innova-
tion approach is affecting the regional policies and 
related Horizon 2020 actions of the European Com-
mission. As a practical context, the Espoo case is 
described. The Innovation Dynamo is one of the 
concepts developed, which can very fruitfully be 
multiplied and developed in other regions, together 
with innovation camps and new entrepreneurship 
Venture Garages as described in the article.

The article by de Lama interlinks the public–private 
partnership	project	on	the	Future	Internet	(FI	PPP)		
with open innovation through Open Innovation Labs 
enabling the platform use for third parties.

Seeing the very rich contents of Open Innova-
tion 2.0, this year one can also clearly see that open 
innovation is one of the key approaches to sustain-
able growth and it is also a driver for balanced soci-
etal development. The disruptive nature of Open 
Innovation 2.0 leads to new challenges also in the 
innovation-related activities both from process and 
environment perspectives. The forthcoming years 
will show how Europe is able to renew its innovation 
systems. Horizon 2020 will be crucial, interlinked 
with national and regional innovation systems. The 
decision-makers and leaders need to have the cour-
age to look beyond the linear extrapolation of the 
past. Real innovation, by definition, is disruptive, as 
shown in this Open Innovation 2.0 publication.

Open Innovation 2.0: the next winner.
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1.1. European Commission innovation strategies and support for 
innovation — why and how

Abstract
This article describes the background and drivers of 
the approach the European Commission takes to foster 
research, development and innovation in a balanced 
way. The article elaborates the innovation approach 
from the open innovation perspective and highlights 
some of the new thinking to support the Europe 2020 
objectives and, moreover, the Innovation Union objec-
tives for European competitiveness, jobs and growth.

The focus is on a holistic view for innovation which 
integrates the various European Commission instru-
ments and the national and regional actions, and 
reinforces the whole process on modern innovation. 
A strong systematic innovation approach is sug-
gested to ensure the full impact of the merge and 
integration of societal and technological innovations.

European policy background
The European Commission has defined it’s objec-
tives through the Europe 2020 programme building 
on the three main pillars described in Table 1 [1].

When looking more in detail at the various actions, 
we see that these actions, besides research and 
competitiveness, also tackle the grand challenges 

of society, namely demographics, energy and 
environment.

One of the flagships of the Europe 2020 strategy is 
the ‘Innovation Union’ which covers holistically the 
innovation process capturing all phases from very 
basic research to take-up of results. It even touches 
issues such as market creation by simultaneous 
societal and technological development.

What is important in the flagship of Innovation 
Union is that it integrates in its approach Euro-
pean, national and regional innovation instruments 
in a new way, also highlighting the transforma-
tion from linear to more parallel open innova-
tion processes, even innovation ecosystems. That 
approach also leads to new seamless designs of 
the funding instruments under the forthcoming 
framework, namely Horizon 2020 and its related 
Connecting	Europe	Facility	(CEF).	At	the	time	of	
writing this article, the discussion on the multi-
annual financial framework (i.e. the budget) of 
the EU is still going on. Thus, I base the thinking 
and argumentation on the Commission proposals 
as well as the trends we see to change the whole 
innovation landscape.

CHAPTER I

Policy development

Table 1: The three main pillars of Europe 2020 [1]

Smart Growth Sustainable Growth Inclusive Growth

Innovation 
‘Innovation Union’

Climate, energy and mobility 
‘Resource efficient Europe’

Employment and skills 
‘An agenda for new skills and jobs’

Education 
‘Youth on the move’

Competitiveness 
‘An industrial policy for the 
globalisation era’

Fighting	poverty 
‘European platform against poverty’

Digital society 
‘A Digital Agenda for Europe’
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Figure 1: Innovation Union commitments

In	Figure	1,	one	can	see	the	34	 Innovation	Union	
commitments, which are all part of creating the new 
set of innovation instruments and ecosystems in 
Europe. Some of the instruments are more closely 
related to research funding, and some, for exam-
ple, to the new regional policies. When analysing the 
objectives more in detail, we see how they are inter-
dependent and some are clearly critical infrastruc-
tures for an innovation society with strong horizontal 
links across disciplines and the stakeholders.

Some instruments fuel innovation take-up and its 
wider deployment (e.g. No 17, Pre-commercial pro-
curement). Some tackle special segments, for exam-
ple the SME instruments (Nos 7, 11) as well as in so-
called smart specialisation (No 24), where the regional 
strengths are the base for innovation activities.

It is also essential to inject new means for the inno-
vation process and create interlinkages between 
the available instruments.

For	 the	 European	 Commission’s	 Directorate-
General for Communications Networks, Content 
and Technology, the Digital Agenda for Europe 
(DAE) is very important. It integrates policies, regu-
lation and research by bringing forward the knowl-
edge society for all. Actions range from infrastruc-
ture regulation to privacy and, of course, it sets 
research priorities as well. DAE actions can be seen 
as the critical enablers for innovation, jobs and 
growth in an inclusive society.

In the DAE, the following seven pillars are described, 
giving a good overview of the approach fostering 
innovation [2].

• Pillar 1: A vibrant digital single market
• Pillar 2: Interoperability and standards
• Pillar 3: Trust and security
•	 Pillar	4:	Fast	and	ultra-fast	Internet	access
• Pillar 5: Research and innovation
• Pillar 6: Enhancing digital literacy, skills and 

inclusion
• Pillar 7: ICT-enabled benefits for EU society

To follow the progress of the various actions 
under the pillars (101 altogether), a scoreboard 
metrics has been developed. The scoreboard cov-
ers not only the topical aspects, but also moni-
tors the various countries’ actual situation on 
particular actions. This best practice sharing and 
benchmarking is a good tool to learn from each 
other. It also speeds up the general development 
by identifying the bottlenecks in the process.

As	can	be	seen	from	Figure	2	(1), the use of the 
Internet has developed relatively well, as has 
also the basic connectivity. The change from fixed 
networks to mobile broadband networks might 

(1) More information is available online on the DAE 
website, section Scoreboard (http://ec.europa.eu/
digital-agenda/).

http://ec.europa.eu/digital-agenda/
http://ec.europa.eu/digital-agenda/
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shift the development pace significantly when 
access will be more affordable and genuinely 
broadband in nature. Hence, for example, roaming 
for data is an important issue to lower the barriers 
for the use of modern and affordable ICT.

The Europe 2020 strategy sets a very impor-
tant policy agenda for the EU to better integrate 
its innovation actions on all levels and to solve 

societal and development challenges. Due to the 
recent financial crisis, competitiveness and growth 
have risen in importance. This is well reflected 
also in the conclusions of the European Council 
of 1 and 2 March 2012 and is reinforced in the 

overall policy development during the past year. It 
reinforces the following objectives for the innova-
tion agenda [4].

Figure 2: Development of the use of the Internet [3]
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• ‘Creating the best possible environment for 
entrepreneurs to commercialise their ideas and 
create jobs and putting demand-led innovation 
as a main driver of Europe’s research and devel-
opment policy.’

• ‘The important role played by industry for Euro-
pean growth, competitiveness, exports and job 
creation and as a driver for productivity and 
innovation.’

The research, development and innovation support 
from the Commission will reflect the new approach. 
Key instruments will be the Horizon 2020 pro-
gramme	together	with	the	Connecting	Europe	Facil-
ity	(CEF)	[5].

Horizon 2020 is the financial instrument imple-
menting the Innovation Union [6], a Europe 2020 
flagship initiative aimed at securing Europe’s global 
competitiveness. Running from 2014 to 2020 with 
a proposed EUR 80 billion budget, the EU’s new pro-
gramme for research and innovation is part of the 
drive to create new growth and jobs in Europe.

Horizon 2020 provides major simplification through 
a single set of rules. It will combine all research and 
innovation funding currently provided through the 

Framework	Programmes	for	Research	and	Techni-
cal Development, the innovation-related activities 
of	the	Competitiveness	and	Innovation	Framework	
Programme (CIP) and the European Institute of 
Innovation and Technology (EIT).

The proposed support for research and innovation 
under Horizon 2020 will, according to the Commis-
sion’s proposal [7]:

• strengthen the EU’s position in science with 
a dedicated budget of EUR 24 598 million: 
this will provide a boost to top-level research 
in Europe, including an increase in funding of 
77 % for the very successful European Research 
Council (ERC);

• strengthen industrial leadership in innova-
tion with a budget of EUR 17 938 million: this 
includes major investment in key technologies, 
greater access to capital and support for SMEs;

• provide EUR 31 748 million to help address 
major concerns shared by all Europeans such as 
climate change, developing sustainable trans-
port and mobility, making renewable energy 
more affordable, ensuring food safety and 
security, or coping with the challenge of an age-
ing population.

Figure 3: Balanced mix of privacy, culture and innovation
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In the approach the European Commission is tak-
ing, the integration of economical, technological, 
societal and legal aspects are integrated to achieve 
full	impact	(Figure	3).	Hence,	the	glue	between	the	
various aspects of the tool sets described above to 
foster innovation is currently thoroughly elaborated, 
in order to provide a flying start to the new frame-
work, Horizon 2020, in the year 2014.

Changed innovation process
It is important when planning for new innovation 
support activities to see the new innovation para-

digms shifting from linear innovation models to 
strongly parallel ones. Successful innovation com-
bines several disciplines, all stakeholders and soci-
etal and technological drivers.

The linear innovation model may still be valid 
for some industries, for example related to drug 
research, but the more we shift to knowledge soci-
ety-related innovation, the stronger we see the par-
allelism of the different innovation elements. They 
both increase the speed of innovation as well as the 
success rate of the deployment.

Referring	to	the	bridge	analogy	(Figure	4),	we	actu-
ally should speak about a set of bridges, each 
having their specific role in the process leading to 
strong cross-fertilisation of ideas, technologies and 
the societal drivers. All the stakeholders (industry, 
research, public sector and the user community) 
need to be involved.

The wisdom of crowds (crowdsourcing, crowdfund-
ing, etc.) is a strong element in modern innova-
tion processes but, so far, we do not have much 
evidence of successful large-scale crowdsourcing 

activities, except, perhaps, the best known example: 
the Linux operating system. However, it is evident 
that crowd resourcing is growing due to the easier 
connectivity of actors sharing common values and 
objectives. Hence, in modern innovation systems, 
we need to pay attention to the processes support-
ing better use of the power of the crowds.

This user-centric, sharing-based innovation ecosys-
tem approach is very much open: it also demands 
new types of IPR which foster sharing and value 
creation based on creative commons.

Figure 4: The bridge analogy
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The approach we can observe, for example, in the 
Living Labs, encourages open interaction between 
users and suppliers throughout the innovation and 
development process. This leads to real-life proto-
types and experiments and to scalable and multi-
pliable solutions which shape the markets. Rapid 

prototyping means also faster innovation processes, 
and faster feedback on the successful solutions. 
However, on the other hand, it also means failing 
fast, and not wasting time, energy and money on 
solutions which have no market potential: continu-
ous user involvement is thus essential.

Figure 5: The bridges

Figure 6: The evolution of innovation
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Innovation dynamics have increased, also leading 
to new requirements for successful and sustainable 
innovation	ecosystems	(Figure	6).	Experimenting	
and prototyping better enable trials of entirely new 
and risky solutions and also call for a new type of 
daring leadership.

Thus, the characteristics of sustainable innovation 
are the following.

• It is full of disruptions!
• It is about (value) choices!
• It is beyond (political) buzzwords!
• It is holistic!

All this means increased risk-taking (in a managed 
way) but, at the same time, greater gains for suc-
cessful and, often daring, new solutions. Does the 
approach in Horizon 2020 allow modern innovation? 
My answer is definitely ‘Yes’, but it requires courage 
to take the new approach in practice.

New instruments
As I write this article, new instruments which sup-
port faster innovation cycles, with higher return 
rates, are being developed at the Directorate-
General for Communications Networks, Content and 
Technology.

The new approach to support innovation in a more 
holistic manner can, for example, be seen in 
the tools developed for the new Horizon 2020 
framework.

Firstly,	 as	 mentioned	 earlier,	 the	 whole	 Hori-
zon 2020 programme structure supports demand-
orientation that links interdisciplinary thinking to 
problem-solving. The science-driven innovation part 
of the programme supports the growth of new sci-
ence and technology-based results to be harvested 
in the other parts of the programme.

The new tools currently in discussion are, for exam-
ple, the extension of the piloting approach currently 
in the seventh framework programme. The pilots 
were used, for example, in the IST PSP programme 
to verify, in large-scale pilots, the platform think-
ing in cross-border applications. These pilots were 
driven by public sector organisations. Examples of 
these can be found in eHealth, eGovernment and 
eProcurement.

In the new approach, piloting is extended beyond 
the downstreaming, to prototyping, testing and 
demonstrations in real-world settings. This, as dis-
cussed earlier, enables faster identification of the 
potentially successful approaches but, likewise, 

helps to fail fast, avoiding costly failures at a too 
late stage. The pilot/experimentation approach 
en ables seamless integration of demand-side inno-
vation with a technology-enabled approach. Users 
will be also in important role in this approach — 
ideally, involved in all stages of the projects.

Pre-commercial procurement and public procure-
ment of innovation will be reshaped and extended 
to, ideally, provide the necessary bridge from 
prototypes and experiments to scale-up. Public sec-
tor procurers have tremendous purchasing power, 
meaning that their impact on take-up of modern 
solutions can be of crucial importance.

Importantly, inducement prizes will also be pro-
posed. They drive real solutions which are often 
application-oriented. Prizes attract new constitu-
encies who are not usually involved in EU projects. 
Prizes also publicly highlight well the issues to be 
solved. Current thinking is based on three catego-
ries of prizes, namely: grand prizes (up to EUR 10 
million); major prizes (up to EUR 6 million); and 
sectorial prizes (up to EUR 1 million). Prizes ideally 
bridge research results to commercialisation with-
out predetermining the structure or technology of 
the solution.

From	 the	 open	 innovation	 perspective,	 perhaps	
(besides prizes) the most interesting scheme is the 
non-descriptive, open, light and fast scheme which 
supports disruptive innovation. This approach does 
not predetermine the topic area, but proposes 
a cross-sectorial approach and leads to high rewards 
and high impacts. The risk level of this initiative is 
rather high, but by dividing the process into phases, 
the risk is managed. At the same time, it maintains 
the openness and incentive in the scheme.

One of the targets of this scheme is to create new 
markets through the disruptive approach, which 
very often also involves the strong presence of the 
problem owner (clientele, citizens) in the project 
execution. At its best, it enables co-creativity in 
innovative solutions.

The scheme is divided into three phases: the first 
is a feasibility study and demonstration, funded up 
to some EUR 50 000. After this period, the most 
promising 20 % can continue for 6–9 months to 
the next phase, which consists of validation and 
trialling	the	solution	in	real-world	settings.	Fund-
ing for this experimentation phase would be up to 
some EUR 2 million for a maximum of 18 months. 
At the end of the second phase, prizes could also 
be granted for the most successful based on the 
impact and scalability of the solution.
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SME funding has been discussed thoroughly. One 
of the issues is to see clearly that one size does 
not fit all: the focus needs to be on growth-hungry 
and even on atypical SMEs and entrepreneurs. 
SME-enablers are critical also from the perspective 
that SMEs are often very dynamic and knowledge-
able players in business ecosystems and bring agil-
ity and focused solutions to specific problems. It is 
important to realise that the (ICT-oriented) SMEs do 
not have ‘children’s’ tickets as they are immediately 
exposed to global competition. This is especially 
true for the new generation of web entrepreneurs.

It is very important that a European dimension is 
maintained in the SME actions in Horizon 2020. One 
possible approach could be to adapt the US-based 
SBIR (Small Business Innovation Research) approach 
to	the	European	context.	Further	details	of	the	SME	
instrument are still open when writing this text, but 
I am sure that the new approaches will be welcomed 
among the most dynamic innovation actors.

Organisational changes 
to fit the challenge
Reflecting this new approach of the European Com-
mission’s Directorate-General for Communications 
Networks, Content and Technology, the organisation 
is also well tuned with its Net Innovation Unit focusing 
on Internet entrepreneurship — the Innovation Unit 
is focusing on modern innovation methods and their 
implementation in the new Horizon 2020 programme. 
Likewise, the new Stakeholders Unit has a significant 
role: to discuss with our constituency the strategy and 
operations to foster innovation in a more holistic man-
ner. It is also important that, in this context, there is 
a widened stakeholder debate, more than that seen in 
the more focused programming approach.

All these activities aim at more fluid innovation inter-
action ranging from ideation to experimentation and 
execution. Hence, it is also important to see how, at 
the actors’ level, all these instruments are used to 
create a meaningful integrated approach: one could 
say innovation ecosystem and action within. The iso-
lated non-interacting projects based on sequential 
innovation models are likely not to be mainstream.

Innovation ecosystem thinking — 
for full impact
Successful innovation ecosystems seem to have the 
following drivers already in the design phase, based 
on the observations of the expert group advising 
the Directorate-General for Communications Net-
works, Content and Technology on innovation [8]:

• success rate and speed are the keys;
• freedom is prerequisite for creativity;

• courage leads to strong commitment and fur-
ther engagement;

• wealth/well-being creation is the value driver 
instead of cost minimising;

• openness of the ecosystem attracts inwards 
investment (intellectual, capital).

Services and concepts require a good knowledge 
of the local market; hence, the ecosystems need 
to have a strong local presence in real-world set-
tings. The local setting means, in turn, that the role 
of the individual, the citizen, becomes increasingly 
important.

When the dynamics of market creation is achieved, 
the local ecosystems become a source for highly 
reliable market evaluations for companies, and 
are thus tempting to both intellectual and capital 
investment locally. In turn, the involvement of users 
leads to a significant reduction in societal, techno-
logical and business risks.

For	SMEs	and	start-ups,	the	greatest	benefit	is	that	
they will be able to assess the market attitude to 
their ideas, concepts, products or services at a very 
early	stage.	For	large	companies,	the	experimen-
tation on new business models and, thus, business 
model innovation is both faster and easier.

Conclusions
The design of new innovation ecosystems, such as 
further development of the Living Labs, requires 
a strong vision as to how to get all the stakehold-
ers more actively involved. User-centricity is not 
enough, as we need to have user-driven innova-
tion more firmly in place. The users turn from 
objects to active subjects, where they are involved 
in all stages, including very early ideation and 
prototyping.

This approach, together with open platforms, open 
data and open processes, makes it possible to bring 
technology closer to people and organisational 
needs and, at the same time, to shape future mar-
ket development.

In these ‘next-generation’ Living Labs, open plat-
forms also enable new types of entrepreneurship, 
such as micro-multinationals, and even social 
enterprises beyond the traditional business models.

Challenges for these open innovation ecosystems 
are leadership and the common desire to be attrac-
tive to all kinds of players from large to small, in 
strong and trusted interrelationships. They need 
to provide high connectivity across the ecosystem 
(including society) and to openly foster interaction 
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and joint growth in an organic, non-predetermined 
way. This opportunistic approach can be called an 
‘organicsational approach’, combining the organisa-
tional and organic aspects.

Can these ecosystems be created by a control 
approach? Or, do we need to have a more catalytic, 
encouraging approach? The latter is what you will 
see in the European Commission’s Horizon 2020 
activity. You are welcome to join in!
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1.2. Innovation ecosystems: a conceptual framework

Introduction
Why is an innovation successful in one organisation 
and met with resistance in another? How is it that 
certain innovations diffuse easily through an envi-
ronment while others just spin their wheels? What 
are the implications of new paradigms such as open 
innovation for our very understanding of the term? 

These are some of the questions that increasingly 
exercise the minds of managers, entrepreneurs, 
policymakers and academics as they grapple with 
the perennially important topic of innovation. After 
almost half a century of intense research and 
theorising, the academic contribution to answer-
ing	 these	questions	 is	 less	 than	convincing.	 For	
example, in a review of the prolific growth in inno-
vation publications, Wolfe [1] concluded that it had 
made little contribution to the understanding of 

innovative behaviour in organisations. The results 
presented were largely ‘inconclusive, inconsistent 
and characterised by low levels of explanation’ 
(p.	405).	More	recently,	Fagerberg	[2]	states	that	
our understanding of how innovation operates is 
still fragmentary and ‘that further conceptual and 
applied research is needed’ (p. 20). Whilst Teece 
[3] says ‘no study of innovation can ever claim to 
have the last word on the subject’. The phenom-
enon is too complex, dynamic and adaptive to fit 
into a single conception for any extended period of 

time. Such characteristics prompt the examination 
of whether it is appropriate to look at new theories. 
Figure	1	outlines	the	progression	of	innovation	from	
a closed innovation paradigm, to an open innova-
tion paradigm, to the recent formulation in terms 
of innovation networks.

The evolution of innovation toward an ecosystem 
centric, cross-organisational configuration cre-
ates a compelling logic and case for exploring an 
ecological theory perspective [4]. Such an analysis 
prompts this research objective: to develop a theo-
retical framework that can position the person as 
the cornerstone of the innovation phenomenon and 
incorporate the broad spectrum of teams, organisa-
tions, inter-organisational networks and public pol-
icy, while treating these interconnections as dynamic 

interactions subject to the contingencies of time and 
history. The framework that we build on is that of 
ecological systems theory (EST), which provided 
a new perspective for research in human develop-
ment when it was introduced by Urie Bronfenbrenner 
[4]. The benefits of the framework include: providing 
a fresh perspective for researchers to investigate 
the phenomenon; integrating the complexities and 
deficiencies identified in the literature; and present-
ing innovation as a dynamic interactive process 
resulting from the encounter between people and 

Figure 1: Evolution of innovation (Source: Salmelin (http://www.slideshare.net/globalforum11/2-bror-
salmelin)	after	Chesbrough,	Forrester	and	Von	Hippel)
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their environment with its technological capability. 
Some commentators use the metaphor of a biologi-
cal ecosystem to describe the nature of a business 
ecosystem. A key characteristic of an ecosystem is 
that it is evolving with organic, diverse and symbiotic 
attributes. The principle of synergy is central — the 
idea that through collaboration, entities can deliver 
something which is unattainable on one’s own. Eco-
systems are also complex adaptive systems. Once 
the raw materials are put in place and the initial 
relationships and couplings established, they are 
often self-organising and self-regulating accord-

ing to Darwinian principles. In Knowledge Driven 
Entrepreneurship (Springer publications), Andersson, 
Curley	and	Formica	define	a	business	ecosystem	as	
‘a network, or coalition, of resources, competencies, 
potential, energy, commitments, and promises to 
realise a shared profitable future’. Geographical or 
virtual ecosystems can span or traverse a number of 
business	ecosystems.	Figure	2	shows	the	mapping	of	
the Innovation Value Institute as an innovation eco-
system which will be described in more detail later.

Background
The seminal Minnesota Innovation Research Program 
(MIRP) concludes that further theoretical develop-
ment is required to incorporate local and global phe-
nomena ‘at different levels of analysis, such as how 
individuals relate to project teams, teams to organi-
sations, organisations to a larger industry commu-
nity’ [5] (p. 641). Storey [6], in his review of key arti-
cles from over 30 years of research, emphasises the 
growing prevalence of alliances and inter-organisa-
tional networks with their increasing importance for 

innovation. A prominent theme emerging from stud-
ies in the area is the subject of social relationships 
that includes factors such as ‘persuasion, influence, 
politics and power’ [6] (p. xxvii). The growing signifi-
cance of the open innovation paradigm has prompted 
West, Vanhaverbeke and Chesbrough [7] to propose 
a research framework with the following classifi-
cations: individual, organisational, value network, 
industry/sector and national institution [7] (p. 288). 
In related work, Vanhaverbeke and Cloodt [8] sug-
gest that emerging forms of value networks must 
be examined at the level of different nested layers. 

These diverse layers span the spectrum from the 
individual; to firms/organisations; through Dyads; 
and on to inter-organisational networks, ultimately 
reaching	national/regional	innovation	systems.	Fon-
seca [9] — building on the work of Stacey [10] — 
argues that innovation needs to be viewed in a much 
more human-centred way, conceptualised as a com-
plex responsive process of relating between people. 
Lester and Piore [11] propose that the great pro-
ject of developing a creative economy rests on the 
uniquely human capacities of rational analysis and 
creativity. They define these two fundamental pro-
cesses as analysis and interpretation and express 
their concern at the increasing neglect of the latter in 
management strategies.

Analysis of prior theory and research
Many scholars trace the introduction of innova-
tion into the realm of economic and social change 
to Joseph Schumpeter’s seminal work [12], Theorie 
der Wirtschaftlichen Entwicklung (Theory of Eco-
nomic Development). Schumpeter’s writing spanned 

Figure 2: Innovation Value Institute as an innovation ecosystem
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a period of 40 years from his undergraduate days 
at the University of Vienna to his term as Profes-
sor of Economics at Harvard [13]. According to 
Marz [14], he is one of the few social scientists who 
bequeathed an ‘intellectual legacy that continues 
to attract new generations of students teachers, 
scholars and politicians’ [14] (p. xv). Innovation, and 
bank credit, according to Schumpeter, are the eco-
nomic mechanisms ‘that define a large part of the 
history of mankind’ [13]. In his Theory of Economic 
Development, he classified innovation into five cat-
egories: new products (or goods); new methods of 
production (or processes); new sources of supply (or 
half-manufactured goods); the exploitation of new 
markets; and new ways to organise business. In 
Schumpeter’s original schema, innovation is accom-
plished by ‘entrepreneurs’ who developed new com-
binations of existing resources [15]. However, in his 
later works, he came to regard the large corpora-
tion as the innovative engine driving the develop-
ment of leading economies [16]. His emphasis on 
the entrepreneur being a single individual changed 
to viewing the concept as capable of being embod-
ied by a collaborating team of people. In the 1940s, 
he published his classic Capitalism, Socialism and 
Democracy which, in a salient point for contem-
porary economics, predicted the demise of capi-
talism becoming a victim of its own success [17]. 
McCraw [18] concludes that the history of informa-
tion technology confirms Schumpeter’s thinking. On 
the significance of the pioneer and innovator (i.e. the 
entrepreneur), he has this observation to make.

The pleasure derived from being creative and from 
pushing through sporadic innovations is the prime 
factor from which the acquisition of economic power 
is derived.

Later in his career, Schumpeter paid increas-
ing attention to history ‘as key to understanding 
not only capitalism but economic life in general’ 
(McCraw [18], p. 248).

Fagerberg	[2]	makes	the	fundamental	distinction	
between invention and innovation: the former is 
regarded as the ‘first occurrence’, while the latter 
is the ‘first attempt to carry it out into practice’. 
This is in line with Van de Ven’s [19] assertion that 
‘an invention or creative idea does not become an 
innovation until it is implemented or institutional-
ised’. Storey [6] concludes that the very meaning of 
the term ‘innovation’ has been both controversial 
and problematical. One of the main challenges of 
a review of innovation is the range of definitions 
from a wide body of literature. In their analysis 
of the terms innovation and innovativeness from 
21 empirical studies in the new product develop-
ment (NPD) literature, Garcia et al. [20] discovered 
that ‘no less than 15 constructs and at least 51 dis-
tinct scale items’ were used leading to a great deal 
of ambiguity (p. 110). The Minnesota Innovation 
Research Program (MIRP) resulted in important pio-
neering work on innovation and its publications are 
generally known as the Minnesota studies [5]. The 
MIRP was carried out by approximately 40 research-
ers who conducted longitudinal studies of 14 inno-
vation	cases	during	the	1980s.	Four	basic	factors	
are implicit in their work: new ideas, people, trans-
actions and institutional context. The increasingly 
important role of academia in supporting innovation 
in knowledge-based societies has led to the devel-
opment of a number of models from national sys-
tems of innovation (NIS) [21] to the more recent tri-
ple helix model of university–industry–government 
relations [22]. The fragmentation of organisational-
driven innovation by the diffusion of ICT has resulted 
in the move towards open and user-led innovation. 
Furthermore,	the	development	of	social	networking	
and networks of practice is currently the subject of 
growing academic interest.

Table 1 summarises some important theoretical 
contributions to innovation studies described in this 
introductory section. However, this sample is by no 
means exhaustive given the voluminous and eclec-
tic nature of innovation studies.

Table 1: Some historically important contributions to innovation studies

Date Source Contribution

1930s Schumpeter Introduced the concept to social studies

1960s Wilson The innovation dilemma

1970s Zaltman et al. Contingency theory 

1980s Walton Interaction of individual, org. and environment

1980s Pettigrew Context, content and process

1980s Van de Ven et al. Minnesota studies

1990s Slappendel Innovation perspectives

2000s Christensen Disruptive innovation

2000s Henderson and Clark Innovation types

2000s Fagerberg	 Oxford handbook of innovation 
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In the course of his work, McInerney [23] assem-
bled over 30 author-centric definitions of innova-
tion from publications since 1960. These were built, 
like Russian dolls, from antecedent work by Rah-
manseresht [24] and that of Zain [25]. A list of these 
innovation definitions are presented in Appendix 1. 
A content analysis of the innovation definitions was 
carried out by converting the author-centric defini-
tions in the literature into a concept-centric format, 
and then published [26]. This was in order to iden-
tify the most common concepts and also ones that 
may require further attention [27].

To summarise, prior research does not adequately 
encompass the innovation spectrum which can be 
broadly described as follows: the person as the pro-
tagonist of the innovation phenomenon, operating 
in an ecological milieu spanning from immediate 
collaborators and organisations to national sys-
tems	embedded	in	a	cultural	context.	Furthermore,	
existing theories do not sufficiently account for the 
dynamic relationship between person and environ-
ment that is contingent on the flow of time and 
history.

Theoretical development
Elsewhere, we have proposed the ecological sys-
tems theory (EST) as a meta-theoretical frame-
work for the study of innovation and information 
systems [28]. We have also used the EST to exam-
ine a particular ecosystem — the Innovation Value 
Institute [29]. In this paper, we will argue that the 
EST can illuminate an historical analysis of inno-
vation definitions in order to develop a conceptual 
framework to assist further work in the general 
innovation area. With this aim, we will now intro-
duce the ecological systems theory and suggest 
that it provides a suitable framework for research-
ers to approach the topic of innovation ecosystems.

Ecological theories: an overview
This section provides an overview of prominent eco-
logical theories and provides a background to our 
argument that the framework of Urie Bronfenbren-
ner is most suitable to meet the present theoretical 
deficiencies in information systems (IS) innovation 
research.

Firstly,	we	will	define	the	term	‘ecology’	for	the	pur-
pose of this paper. The ecological approach is nor-
mally taken as the interaction between an organism 
and its environment [30]. However, a recent explana-
tion of the term in the Oxford Dictionary of English 
(2005) defines ecology as ‘a branch of biology that 
deals with the relations of organisms to one another 
and their physical surroundings’. Therefore, we would 
like to build on this concept of the primacy of the 

relationship to others by offering the following defini-
tion: an ecological approach is the study of the rela-
tionships between a person and their environment 
and to other collaborators within the environment.

Kurt Lewin is regarded as both the father of social 
psychology and of action research, and is famous 
for his assertion that there is nothing as practical as 
a good theory. He believed that a fundamental goal 
of researchers is to put their theories into action in 
order to make the world a better place in which to 
live. Lewin trained in Europe during the early years 
of the 20th century and his academic training was 
greatly influenced by the Gestalt movement. Gestalt 
psychology proposes that an organised whole is per-
ceived as more than the sum of its parts [31]. Bor-
rowing an analogy from physics, he developed his 
psychological field theory which evolved into his con-
ception of ecological psychology and this was further 
refined in the 1950s by his students Roger Barker 
and Herbert Wright [32]. Lewin argued that scientific 
research requires a transition from the static classi-
fications of what he termed an Aristotelian paradigm 
to a dynamic Galilean paradigm. The latter examines 
the underlying theoretical processes which bring 
about the observed phenomenon [33].

J. J. Gibson was another influential theorist who 
introduced an ecological approach to the study of 
perception psychology. This arose from his work on 
pilot selection and the spatial challenges result-
ing from flying aircraft [30]. Gibson [34] proposed 
that the contemporary account of natural vision 
as a sequence of snapshots, aperture vision, be 
replaced by a dynamic perspective that took into 
account ambient vision and ambulatory vision. He 
developed his theory by considering an animal or 
person and their environment as an inseparable and 
mutual	pair.	Furthermore,	the	environment	rang-
ing from atoms to galaxies consists of structural 
units organised in such a way that smaller units are 
embedded in larger units in what he termed nest-
ing.	From	the	point	of	view	of	perception,	the	most	
important levels are the ecological levels of the 
habitat which can be perceived by the sense organs 
such as things we can ‘look at and feel, or smell and 
taste, and events we can listen to’ [34] (p. 9).

Organisational ecology is a prominent body of theory 
in sociological research that examines the interac-
tions within and between populations of organisa-
tions. Its chief apologist, Michael Hannan, introduced 
the idea in the 1970s building on evolutionary per-
spectives such as adaption and selection. Hannan 
developed his early work by engaging in the debates 
initiated by the influential Amos Hawley whose struc-
tural theory had launched a branch of research in the 
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field of sociology [35]. Hawley’s emphasis on the crit-
ical role of technology — in what he termed human 
ecology — is of particular interest to this study. 
However, after 30 years of mainly empirical work in 
organisational ecology there is a major concern with 
the fragmentation of research in the area. Hannan 
and his collaborators have recently sought to address 
this issue by undertaking a project of theoretical 
integration and unification that investigates the rela-
tionships between the distinct fragments [36]. Pre-
vious studies in organisational ecology had utilised 
theories involving such concepts as ‘legitimation, age 
dependency, competition and inertia’ [36] (p. 290). 
Their current proposal offers deeper conceptualisa-
tions through adopting an approach based on a non-
monotonic logic, together with fuzzy-set theory, 
which, they argue, changes the fundamental theo-
retical core of the discipline.

Bronfenbrenner’s ecological systems theory
Urie Bronfenbrenner spent most of his professional 
career	as	Professor	of	Human	Development,	Fam-
ily Studies and Psychology at Cornell University. His 
development of the ecological systems theory [4] is 
regarded as having revolutionised studies in these 
areas by shattering barriers and building bridges 
among the social science disciplines. Previous to 
Bronfenbrenner’s work, the study of human devel-
opment was compartmentalised among psychology, 
sociology, anthropology, economics and political sci-
ence. However, through the concept of the ecology of 
human development, these disparate environments 
were integrated into a holistic conceptual framework 
of interdependent nested systems where human 
development was viewed as a continuum [37]. Bron-
fenbrenner viewed a ‘child’s development within the 
context of the system of relationships that form his 
or her environment’ with each complex ‘layer’ influ-
encing the development [38]. His own conception of 
the theory was as ‘a set of nested structures, each 
inside the next, like a set of Russian dolls’ [4]. He 
acknowledges the debt he owes to the theories of 
Kurt Lewin who expressed behaviour as a function 
‘of the interplay between person and environment’ 
in	the	form	of	a	classic	equation	shown	below.	Fur-
thermore, Bronfenbrenner affirms that his theoretical 
framework originated from Lewin’s antecedent work 
that places behaviour in context: ‘situational, inter-
personal, sociological, cultural, historical and above 
all theoretical’ [3] (p. 43).

B = f (PE)

Lewin’s well-known formula expresses behaviour 
(B) as a combined function ( f ) of forces from within 
a person (P) and from the external environment 
(E) [32].

Bronfenbrenner argued that Lewin’s formulation 
did not include a time dimension and proposed his 
own version of the equation for the area of human 
development. Here, development is regarded as 
a function of the person interacting with the envi-
ronment. This includes the effects of both con-
stancy and change (the time dimension) on per-
sonal characteristics throughout the life span which 
is captured in the following equation.

D = f (PE)

Bronfenbrenner affirmed that a major motivation 
for his work was to provide both psychological 
and	sociological	depth	to	Lewin’s	theories.	From	
an information systems viewpoint, it is significant 
that he claimed his theory differed from antecedent 
research models in that he analysed the environ-
ment in systems terms. His theory is shown dia-
grammatically	in	Figure	3.

We will now, firstly, describe each nested layer of 
the modified Bronfenbrenner model where the ‘pat-
terned behaviour’ is determined by the following.

1. Individual level: intrapersonal factors — char-
acteristics such as knowledge, attitudes, behav-
iour, self-concept, skills, etc., including the 
developmental history of the person.

2. Microsystem: interpersonal processes and pri-
mary groups — formal and informal social net-
work and social support systems, including the 
family, work group and friendship networks.

3. Mesosystem: institutional factors — social 
institutions with organisational characteristics, 
with formal (and informal) rules and regulations 
for operation.

4. Exosystem: community factors — relationships 
among organisations, institutions, and informal 
networks within defined boundaries.

5. Macrosystem: public policy — local, state and 
national laws and policies.

6. Chronosystem: this was a later addition by 
Bronfenbrenner [5]. The concept ‘encompasses 
change or consistency over time not only in the 
characteristics of the person but also of the 
environment in which that person lives’ [39].

7. We have presented our argument that Bron-
fenbrenner’s theory best matches the criteria 
developed earlier due to its comprehensive 
topology, its focus on relational interactions, 
and its synthesis of the concepts of ecology and 
systems. We will now present our adaptation of 
the model to address two main issues: incor-
poration of technology and emphasising the 
importance of collaboration in the IS innovation 
process.
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Elements of an ecological systems theory for 
IS innovation
Based on the foregoing analysis, we will now pre-
sent our framework to analyse innovation based on 
Bronfenbrenner’s theory. The structure is based on 
the implicit assumption that innovation originates 
from the human person but is significantly influ-
enced by interaction and interconnection with the 
five other layers. We conceptualise our argument by 
modifying both Lewin and Bronfenbrenner’s equa-
tions in a format that explicitly included the time 
dimension:

I(t) = f (P (t) E (t)) (equation 1)

The next step is to propose a formula to capture 
the theoretical concept of an EST for IS innovation 
which builds on both Lewin and Bronfenbrenner but 
specifically includes two extra dimensions: technol-
ogy as an integral component of information sys-
tems and the interpersonal interconnections that 
are essential to the innovation process. The subject 
of technology is not specifically addressed in Bron-
fenbrenner’s final work. However, it is alluded to via 
a quotation from the work of Lev Vygotsky who was 

influential on the development of ecological sys-
tems theory. As pointed out earlier, theorists such 
as Hawley have stressed the importance of tech-
nology when seeking to understand human ecology. 
The relational aspect is captured in Bronfenbren-
ner’s description of the ecological microsystem. 
However, we propose that the concept is explicitly 
included in our formulation given its importance for 
the innovation process which, in both the initiation 
and implementation stages, cannot be carried out 
in total isolation.

ISI(t) = f (P (t) R (t) E (t) T (t)) (equation 2)

Where:

ISI = information systems innovation
P = person
R =  relational connections to collaborators within 

the innovation context
E = environment
T = technological capability

The adapted framework for IS innovation is illus-
trated	in	Figure	4.

Figure 3: Ecological systems framework [28]
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The revised innovation framework is now described 
and a small number of references are included as 
examples.

1. Personal dimension: this layer includes the 
intrapersonal characteristics that assist or inhibit 
innovativeness. Development of knowledge, skills 
and competencies through education and train-
ing to support innovation both in terms of crea-
tive invention and of implementation are relevant 
here [40].

2. Interpersonal: formally, this dimension will 
include the ability to contribute to, and direct, 
teams or work groups. Informally, it will include 
social networks, communities of practice and 
personal contacts, both inside and outside the 
organisation. Interpersonal attributes such as 
empathy will also be deemed relevant in this 
layer [41].

3. Organisational: the characteristics of the organ-
isation that the person is a member of will be 
significant for this layer. Culture, climate, and the 
management of innovation and change will influ-
ence the person’s tendency to innovate [42].

4. Inter-organisational systems: this layer will 
include relationship of the organisation with 
peer organisations, academic institutions, and 
state-sponsored support bodies [22]. The layer 
will also encompass formal and informal net-
works, clusters that support innovation, and 
the general area of inter-organisational sys-
tems (IOS) which has an increasing influence on 
business-to-business (B2B) and business-to-
government relationships.

5. Socioeconomic: this dimension will include 
innovation policy at local, regional, state and 
supranational (e.g. the European Union) levels, 
National Systems of Innovation (NSI) [21], indi-
cators of innovation [43] and important eco-
nomic theories of innovation [12].

6. Chronological generations: analogous to human 
development, ‘generations’ can encompass 
a number of concepts. At a macro level, it will 
take cognisance of the time dimension of the 
innovation environment which has been, for 
example, outlined in Rothwell’s taxonomy of 
innovation processes [44]. At the organisa-
tional level, this would involve assessing the 

Figure 4: An ecological systems framework for innovation [29]
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innovation maturity level such as the ‘arche-
types’ of innovation proposed by Tidd et al. [45]. 
In the realm of information systems, Ward et 
al. [46] developed a three-era model of IS to 
illustrate this concept.

Implication of the theory
Building on this antecedent body of literature, we 
will now summarise our argument for the adoption 
of ecological systems theory to examine innovation 
ecosystems. This approach, we argue, meets the 
ecological criteria outlined earlier as it:

• addresses gaps in literature that identify the 
need for an ecological conceptualisation of 
innovation;

• provides an impetus to an important area that 
has stagnated due to a dearth of theory;

• adapts a theory that is highly regarded in the 
wider academic community: good theories are 
generally applicable [4] [47];

• provides a framework that responds to the call 
for a more interdisciplinary and cross-functional 
approach to this research area;

• firmly places the human acting person as the 
fundamental wellspring of the innovation 
process [48];

• focuses on the human aspect which can pro-
vide an impetus for the philosophical debates in 
reference [49] and invites further reflection on 
Lee’s rejection of the ‘objectivist ontology’ that 
knowledge can exist independently of knowing 
subjects;

• provides guidance for practitioners, for exam-
ple strategic managers, portfolio managers, and 
R & D managers, by providing a framework to 
deal with the emerging Innovation Landscape;

• introduces a novel methodological approach 
that opens up research possibilities: the ecologi-
cal experiment;

• encompasses the dimension of time which has 
not been significantly explored in the innovation 
discourse.

Now, we will suggest how the ecological systems 
theory addresses the gaps in the innovation litera-
ture outlined at the beginning of this paper [50]. 
The first is the lack of clarity as there are numerous 
different definitions of innovation and theoretical 
frameworks as outlined in Appendix 1. The second 
is the lack of theoretical glue which should be pre-
sent to bind all the factors together by means of 
a strong underlying logic and rationale. Innovation 
studies are multidimensional and complex and have 
not been extensively classified in the literature. The 
third is the lack of cumulative tradition as a good 
concept or theory should build on existing research. 

The fourth is a lack of parsimony as there is much 
redundancy and duplication in the definitions of 
innovation.	Finally,	there	is	limited applicability as 
existing theories and definitions are restricted to 
narrow scope conditions. We argue that the eco-
logical systems theory expands and interlinks the 
landscape innovation.

Discussion: a practical application of the 
theory
Now, we will outline a practical application of the 
theory specifically in the area of information sys-
tems illustrated by using a case study of the Innova-
tion Value Institute (http://www.ivi.ie). The discipline 
of information systems (IS) has been considered 
to have certain failings in its effort to impact on 
practice [51]. Additionally, Sambamurthy and Zmud 
[52] noted that there is a growing gap between 
scholarly research and the needs of practitioners. 
There have been numerous research studies iden-
tifying failures in IS in its attempts to achieve the 
desired outcomes, and disappointments in assess-
ments of return on investment [53] [54]. The analy-
ses in these studies often yield recommendations 
that operate at a high level of abstraction and lack 
the detail and specificity to lead to action-oriented 
solutions. Such findings, while offered in a construc-
tive spirit of helpfulness and concern for continu-
ous improvement, do little to advance either (i) the 
capability of practitioners to achieve their goals or 
(ii) the theoretical knowledge underpinning IS aca-
demic research. One of the requirements for a more 
helpful methodology is a more systematic approach 
with greater sensitivity to the contextual complexity 
of the organisational problem-solving environment 
where IS practitioners work.

The	 development	 of	 the	 IT-CMF	 (The	 Informa-
tion	 Technology	 Capability	 Maturity	 Frame-
work) [55] [56] is a response to the need for a more 
systematic, comprehensive approach to manag-
ing IT in a manner that meets the requirements of 
practising IT professionals. This research is being 
undertaken by the Innovation Value Institute. 
Applying the principles of Design Science Research 
(DSR) [57], IT management is being investigated 
using a design process with defined review stages 
and development activities based on the DSR 
guidelines advocated by Hevner et al. During the 
design process, researchers participate together 
with practitioners and subject matter experts within 
research teams to capture the working knowledge, 
practices and views of key domain experts.

Developing innovative artefacts is a central activity 
in DSR [58]. Such artefacts can be in the form of 
constructs,	models,	methods	or	instantiations.	For	
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the construction of such artefacts, two basic activi-
ties can be differentiated: build and evaluate, where 
building ‘is the process of constructing an artefact 
for a specific purpose’ and evaluation ‘is the pro-
cess of determining how well the artefact per-
forms’ [58] (p. 254). The construction of an artefact 
is a heuristic search process. Within this process, 
an extensive use of theoretical contributions and 
research methodologies stored in the knowledge 
base should be made. On the one hand, theoretical 
contributions can come from governance, value-
based management, risk management, compliance 
management, etc., to build an artefact (i.e. the situ-
ational	method).	The	IT-CMF	uses	the	following	DSR	
patterns proposed in Vaishnavi and Kuechler [59].

• Different perspectives: the research problem 
is examined from different perspectives, for 
example conceptual, strategic, organisational, 
technical and cultural.

• Interdisciplinary solution extrapolation: a solution 
or solution approach (i.e. methods, instructions, 
guidelines, etc.) to a problem in one discipline can 
be	applied	in	or	adapted	to	the	integrated	IT-CMF.

• Building blocks: the complex research problem 
of IT management is broken into 33 critical 
competencies that are examined in turn.

• Combining partial solutions: the partial solutions 
from the building blocks are integrated into 
the	overall	IT-CMF	and	the	interdependencies	
between the building blocks are identified and 
highlighted. In order to rigorously demonstrate 
the utility of the developed artefact, different 
evaluation methods can be used: amongst oth-
ers, the ‘informed argument’ is suggested as an 
appropriate evaluation method.

Conclusions
The importance, nature and philosophical underpin-
ning of theory continue to be the subject of lively 
debate in the literature [49] [60] [61]. This paper 
addresses the need for a theoretical framework to 
stimulate research in the area of innovation eco-
systems by building on historical analyses of inno-
vation definitions. The work is a response to the 
assessment by scholars that there are significant 
research questions to be addressed in this important 
topic. The approach involved a review of antecedent 
models from the innovation literature. Arising from 
the analysis, we proposed a new theoretical lens to 
stimulate research in the innovation ecosystems. 
The result is an adaptation of Urie Bronfenbrenner’s 
ecological systems theory (EST) that incorporates 
a technological component. The EST for innovation is 
an important theoretical contribution because it pro-
vides a fresh perspective for academic researchers to 

investigate the phenomenon, and it offers an access-
ible conceptual structure to navigate the increasingly 
complex	innovation	ecosystem.	Future	work	includes	
developing a research agenda outlining directions and 
themes that we hope will be profitable for research-
ers interested in pursuing this perennially important 
subject. We will conclude by quoting Schumpeter’s 
apologia	for	history	towards	the	end	of	his	life.	For	
‘economic phenomena’, read ‘innovation phenomena’.

Nobody can understand economic phenomena with-
out an adequate command of historical facts, an 
adequate amount of historical sense encapsulated 
in historical experience.
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Appendix 1: Definitions of innovation developed from McInerney (2004)

Innovation definition Author

New products, new methods of production, new sources of supply, the exploitation of new 
markets and new ways to organise business.

Schumpeter (1934)

Generation, acceptance, and implementation of new ideas, processes, products and services. Thompson(1965)

An innovation or more precisely a major innovation is a fundamental ‘change in a significant’ 
number of tasks. 

Wilson (1967)

The first or early use of an idea by one of a set of organisations with similar goals. Becker & Whistler (1967)

An innovation is the adoption of a change which is new to an organisation and to the relevant 
environment. 

Knight (1967)

The implementation of new procedures or ideas whether  a product of invention or discovery, 
will be referred to as ‘innovation’.

Evan & Black (1967)

When an organisation learns to do something it did not do before and it proceeds to do it in 
a sustained way a process of innovation has occurred.

Shepard (1967)

The successful introduction into an applied situation of means that are new to the situation Mohr (1969)

An innovation is an idea, practice, or object perceived as new by an individual. It matters little, 
as far as human behaviour is concerned, whether or not an idea is objectively new as measured 
by the lapse of time since its first uses or discovery … if the idea seems new and different to the 
individual, it is innovation.

Rogers & Shoemaker 
(1971)

The successful utilisation of processes, programmes, or products which are new to an organi-
sation and which are introduced as a result of decisions within that organisation.

Rowe & Boise (1973)

New idea, practice, or material artefact perceived to be new by the relevant adopting unit. Zaltman et al. (1973)

Innovation is defined as the earliness or extent of use by a given organisation of a given new idea, 
where new means only now to the adopting agent, and not necessarily to the world in general.

Down & Mohr (1979)

A portmanteau to cover the wide range of variegated processes by which man's technologies 
evolve over time.

Nelson & Winter (1977)

Innovation includes any discrete idea, practice or material artefact that is introduced for the 
first time ... and is seemingly discontinuous with past practice, The term technological innova-
tion moreover refers to those innovations that consist of (1) an artefact or material (2) a com-
puter system or (3) an analytic idea or practice that lends itself to quantitative symbolisation.

Yin et al. (1977)

A managerial innovation is any programe product or technique which represents a significant 
departure from the state of the art of management  at the time it first appears and which affects 
the nature, location, quality or quantity of information that is available in the decision-making 
process.

Kimberly (1981)

Industrial innovation includes the technical design, manufacturing, management, and commer-
cial activities invoked in the marketing of a new (or improved) process or equipment. 

Freeman	(1982)

Commercialisation of invention. Rickards (1985)
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29

Innovation does not necessarily imply the commercialisation of only a major advance in the 
technological state of the art (radical innovation) but it includes also the utilisation of even 
small-scale changes in technological know-how (incremental innovation).

Rothwell and Gardiner 
(1985)

Innovation is the specific tool of entrepreneurs, the means by which they exploit change as an 
opportunity for a different business or service. It is capable of being: presented as a discipline, 
capable of being learned, capable of being practised.

Drucker (1985)

The process of development and implementation of new ideas by people who over time engage 
in transactions with others within an institutional context.

Van de Ven (1986)

The process whereby an adoption unit chooses a significant alternative that is perceived as su perior 
to and/or different from some current practice or outcome and attempts to realise it so that a defi-
ciency in the practice or outcome can be corrected or so that either/or both can be improved.

Rahmanseresht (1988)

Innovation includes the opening up of markets, the conquest of new sources of supply of 
materials, new forms of organisation of an industry, including the creation or breaking up of 
monopoly positions as well as process and product innovations.

Davies (1988)

The generation of an idea while innovation incorporates both invention and exploitation. Roberts (1988)

A purposeful, concentrated effort to develop and implement a novel idea that is of substantial 
technical, organisational and market uncertainty that entails a collective effort of considerable 
duration and that requires greater resources than are held by the people undertaking the effort.

Angle & Van de Van 
(1989)

Innovation is a product of the interaction between necessity and chance, order or disorder, 
continuity and discontinuity.

Nonaka (1990)

Any renewal designed and realised, that strengthens an organisation's competitiveness. Vrakking (1990)

Companies achieve competitive advantage through acts of innovation. They approach innova-
tion in its broadest sense, including both new technologies and new ways of doing things.

Porter (1990)

The creation of the future — the process of bringing new ideas (products, processes, know-
how, budgeting systems, management techniques, etc.) into use.

Nystrom (1990)

Innovativeness is a combination of technological, enterprise and market and other environ-
mental dimensions by which means that a small and medium-sized industrial enterprise devel-
ops and adopts new ideas, also other than technical ones, for industrial use or for markets 
earlier than other corresponding enterprises.

Hyvärinen (1990)

The combining of materials in a novel fashion to produce other things or the same things by a 
different method.

Elam (1992)

The process of matching organisational and environmental means and needs. Zain (1993)

Successful exploitation of new ideas. DTI UK (1994)

The combined activities leading to new marketable products and services and/or new produc-
tion and delivery systems.

Burgelman et al. (1996)

Innovation is the creation and adoption of something new which creates value for the entity 
(individual, organisation, ecosystem, society) which adopts it. This definition postulates that 
innovation occurs at the nexus of newness, adoption and value. 

Baldwin & Curley (2007)

An innovation is a human activity resulting in an artefact, idea, practice, organisation, learning 
or information system — perceived to be new by the unit of adoption — that is the cognisant 
of the ‘Other’; the ethical issues that affect instigating, implementing and using the innovation 
and the associated use of resources.  

Costello & Donnellan 
(2008)
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1.3. Why is a European model for start-ups necessary?

This reflection on a model for European start-ups 
is the result of work I have carried out in parallel 
with my entrepreneurial activities. I have always 
analysed and admired the success of Silicon Val-
ley, the ultimate benchmark in the field of innova-
tion. At the same time, I have strived to develop 
a strong ecosystem for Paris and for Europe. Ten 
years’ work in the corporate and non-profit sectors 
has taught me that Europe needs to build its own 
model, rather than aping Silicon Valley. Here, I aim 
to provide a brief summary of this vision of the 
European start-up scene.

The European Web start-up scene has already yielded 
several gems — Spotify, SoundCloud, Rovio and Dai-
lymotion, to name but a few. The talent and ambition 
of European entrepreneurs are a genuine inspiration. 
However, the one thing that all these European start-
ups have in common is not so much their European 
origin as their immediate similarities with Silicon Val-
ley, or at least evidence of the influence of the Cali-
fornian ideal of a young innovative company. As an 
inveterate entrepreneur and the instigator of alterna-
tive models such as the La Cantine and PARISOMA 
co-working spaces and the Le Camping incubator [1] 
in	France,	I	note	that	despite	the	success	of	these	
initiatives, the model still remains Californian.

Having been nurtured at Le Camping, the most 
promising projects apply to join Silicon Valley start-
up incubators, primarily Y Combinator and 500 
start-ups. This is hardly surprising considering the 
projects they have produced: Airbnb, Reddit and 
Dropbox with the former, and Wildfire, 9Gag and 
Twilio with the latter.

The reason for this is simple — there is no European 
identity for start-ups, nor are there any strong links 
between digital entrepreneurs in Europe. We don’t 
work together, or at least not enough. The first com-
ment when the subject is addressed is invariably 
‘Which is the best European city for Web entrepre-
neurs?’ And the response differs according to blogs 
and rankings: London, Berlin, Moscow, Paris, Amster-
dam, Stockholm — all dynamic cities engaged in 
misguided one-upmanship without any real sense 
of healthy competition or collaboration. Basically, 
the concept of European ecosystems is meaningless 
other than in an abstract political sense.

And this is because the model still remains that of 
Silicon Valley and the American culture. So much so 
that	Europeans	need	to	go	to	San	Francisco	to	meet	
one another!

However, the existence of a high concentration of 
innovative players in an area is not the sole pre-
serve of Silicon Valley. Israel is currently the sec-
ond-ranking country for NASDAQ-listed companies. 
And this hotbed of entrepreneurialism is a big hit 
with the top Californian venture capitalists, as 
revealed in this comment by Dror Berman, a former 
engineer and founder of the Innovation Endeavours 
investment fund, which should be a lesson to the 
Old Continent: ‘We need to encourage Israelis to go 
out and acquire knowledge and build networks in 
other countries, and provide the incentives needed 
to ensure that the best entrepreneurs and inves-
tors from around the world see Israel as a key and 
natural partner for technological development’ [2].

This offers further proof that necessity is the 
mother of innovation and risk-taking, since with 
8 million inhabitants Israel does not have the inter-
nal market required to support its start-ups and 
is immediately forced to look to the international 
market. This prime necessity gives it an edge over 
Europe,	and	particularly	France,	which	is	historically	
torn between contradictory geographical projec-
tions. As Maurice Aymard argues, following in the 
footsteps	of	Fernand	Braudel,	France	is	the	result	
of an ‘original three-way division of a space con-
tested between the Mediterranean, the Atlantic and 
Europe’ [3].

How can we explain this lack of 
identity for European start-ups?
Incomparable markets
Unlike Silicon Valley, Europe is difficult to define as 
a	market.	From	the	Urals	to	the	Strait	of	Gibraltar,	
common characteristics are hard to find on a conti-
nent which has been marked significantly by its oner-
ous industrial history. The language barrier is a real 
constraint. Making a website available in 23 lan-
guages (the number of official languages in the Euro-
pean Union) is a costly and complex task, destroying 
the responsiveness demonstrated by these start-ups. 
After this first obvious barrier, the most striking thing 
is the wide range of behaviour and contexts. While 
Finnish	and	Czech	companies	achieved	20	%	of	their	
turnover from e-commerce in 2011, this figure was 
just 5 % for Italian companies [4].

The absence of a European scale
European start-ups are identified on the scale 
of cities. Like the city-states of Ancient Greece, 
Europe does not represent a coherent melting pot 
for young companies. The scales which exist are 
the city, the country and, finally, the global market, 
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where Europe remains an abstraction. In its ‘start-
up ecosystem report’, the open source community 
dedicated to start-up data, Start-up Genome, does 
not identify Europe as a single entity, but breaks it 
down into its major urban centres, each compared 
with Silicon Valley, which is used as a benchmark. 
For	 example,	we	 learn	 that	 the	 average	age	 of	
start-up founders in Moscow is 28, while in Paris it 
is 33 and in Silicon Valley it is 34 [5].

A lack of available capital
The American ‘venture capitalism’ culture is one 
of the pillars of Silicon Valley’s success. While the 
practice is becoming more widespread in Europe, it 
is less systematic and is organised around smaller 
players. As a result, there is greater difficulty raising 
funds in the Old Continent and, therefore, greater 
difficulty moving up a level for our start-ups, which 
tend to fall behind their American counterparts. 
The outlook is not completely bleak, however, and 
although the United States still represents 70 % of 
funds raised globally, Europe is making consider-
able progress, with a 50 % growth in venture capi-
tal	in	2011	(in	2012,	French	start-ups	raised	nearly	
EUR 542 million). The central issue remains that of 
time: in order to reach a situation that has taken 
Silicon Valley 50 years to construct, Europe needs 
time to build the right structures and adopt the 
right mindset regarding investment strategies [6].

A lack of brand recognition
The National Basketball Association (NBA) offers 
a simple analogy to illustrate the lack of identity 
affecting European start-ups. Young basketball play-
ers cover their bedroom walls with posters of the 
Lakers, the Heat or the Celtics, but rarely of Pana-
thinaikos, Bologna or Pau Orthez. This lack of brand 
recognition is an urgent question for Europe if we 
want to encourage healthy economic competition in 
relation to start-ups. Basically, European companies 
are never ‘top of mind’ in their category. This repu-
tational factor is difficult to quantify, yet plays an 
essential role in the assessment of ecosystems. To 
get an idea of the ground that Europe needs to make 
up in the new technologies sector, casting an eye 
over the ‘most valuable brands’ provides a wealth of 
information. Out of the 17 companies listed in the 
technologies category, only one is European: Sie-
mens.	Founded	in	1847,	this	is	hardly	a	paragon	of	
the emerging company! Apple and Google meanwhile 
hog the top places, with China being represented in 
the top 40 by Baidu and Tencent [7].

The role of large groups
A form of industrial segregation exists in Europe, 
between large, long-established groups and start-
ups. This invisible barrier is enormously damaging 

to innovation in the sense that small companies do 
not benefit from the same pulling power as larger 
ones, and these large companies cut themselves off 
from a real mine of innovation.

This phenomenon is especially damaging since the 
groups making investment mostly remain within their 
national borders. As an interesting counter-example, 
the German group Axel Springer AG could serve as 
a model for many European groups, due to its dis-
tinctive strategy of major investment in the digital 
field. Structured and international, the group’s invest-
ment plan has paid off, allowing the company to suc-
cessfully negotiate the digital shift, while at the same 
time enabling young players like aufeminin.com, selo-
ger.com and interactive marketing companies Zanox 
and Digital Windows to develop and expand their 
markets. The digital sector now accounts for 28 % of 
the group’s income and looks set to peak at 50 % in 
6 years. This offers a lesson to many European giants 
which are still too reticent to take a risk in digital.

The lack of world-class managers
In a virtuous circle, Silicon Valley has succeeded in 
attracting the best managers in the digital sector. 
As Mark Zawacki commented on his visit to faber-
Novel, one of the key factors in Silicon Valley’s suc-
cess was ‘a very high concentration of very smart 
people, with large networks, who had come from 
all over the world and were prepared to take risks’. 
Europe is not yet able to boast of management rock 
stars such as Eric Schmidt and Meg Whitman, capa-
ble of transforming promising small businesses into 
multinationals [8].

How can these challenges be addressed?
Once this situation has been recognised, actions 
need to be defined to tackle it — to promote the 
European start-up scene rather than lamenting the 
fact that it does not exist.

Self-knowledge
This is undoubtedly the first stage in a model of 
European start-ups. Silicon Valley is very well docu-
mented, constantly discussed and debated, and has 
developed its own distribution channels through 
major events such as the Crunchies and the famous 
techblogs such as TechCrunch and ReadWrite. Mash-
able, a prime example of California’s force of attrac-
tion, was first created in Scotland on the keyboard of 
Pete Cashmore before going on to become the tech-
nological leader it is today … in Silicon Valley.

This hegemony is in contrast to a European media 
landscape which is generally of a lower quality, 
more timid and, above all, less benign. This means 
that the world of start-ups is, by default, always 
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analysed from a Californian perspective, due to the 
lack of competition. It is therefore vital for Europe 
to develop genuine media outlets, capable of unit-
ing innovation players and, above all, exerting an 
influence on an international level.

Networking
In addition to information, self-knowledge also 
means finding new ways of collaborating between 
players who are unaccustomed to meeting in Paris, 
Madrid or Moscow but who already work alongside 
one	another	in	San	Francisco.	The	digital	revolu-
tion is in the process of establishing new industrial 
‘equations’. Large traditional players need to work 
with young innovative companies in order to create 
new synergies and break certain industrial stran-
gleholds at a time when digital is infiltrating every 
sector of the economy. Particularly since the Euro-
pean market has many advantages to promote, as 
emphasised	by	Martin	Varsavsky,	CEO	of	Fon,	offer-
ing as an example the fact that European devel-
opers’ salaries are 30 % lower than their counter-
parts’ in Silicon Valley [9].

Networking must also be financial. European start-
ups need effective ‘exits’ to break the ‘glass ceiling’ 
condemning them to remain small or medium-sized. 
Incentives need to be offered to promote the emer-
gence of business angels, capable of reinvesting their 
profits in the ecosystem and encouraging invest-
ment and takeovers by large groups through multi-
corporate and pan-European investment funds!

Finding a voice
Channelling the energies that exist in Europe into 
a single voice may be an ambitious undertaking but, 
even short of that, the question of representation 
is essential in order to make more impression at 
a global level and become a credible partner for the 
rest of the world. To achieve this, European start-
ups must be able to access some form of lobbying, 
without expecting too much from the leading players 
in the economy. This need for a concerted approach 
is not new and has always allowed the major indus-
tries to survive and prosper, at any level. As far back 
as the Middle Ages, guilds gave their names to the 
streets they occupied, witness the Rue des Orfèvres 
in Paris. It may be time for Europe to create names 
which will resonate on an international level as 
benchmarks in terms of innovation.

Self-confidence and above all a belief in our 
young people
We can dream of what Erasmus achieved for a gen-
eration. Languages are much less of an issue today. 
One of the great strengths of Silicon Valley is that 
a young PhD student can create an algorithm and 

find business angels to invest in it, before it even 
becomes part of a technology. And a glass-blower 
can team up with the founder of Twitter to create 
a company that is revolutionising one of the most 
highly regulated industries in the world and is val-
ued at more than USD 4 billion, 2 years after its cre-
ation (Square). In Silicon Valley, there is confidence 
in young people to invent the future, although with 
plenty of support from experts. Silicon Valley is not 
a location, contrary to what our political friends 
would have us believe (inventing the ‘Silicon Valley 
of XXX’), but a culture, a state of mind.

Creating European solidarity does not mean com-
ing up with some sort of Heath Robinson machine 
or constructing a Tower of Babel with no legitimacy. 
It is a ground-swell which must arise out of start-
ups’ desire to exist and work in collaboration on 
a European scale. It means restoring confidence in 
the future of entrepreneurialism on the Old Conti-
nent since, as The Economist writes ‘Parisian opinion 
is convinced that if Sergey Brin’s father had picked 
France	instead	of	America	after	leaving	Russia,	the	
son would have become an ivory tower computer sci-
entist instead of co-founding Google.’ Responding to 
structural challenges in a pragmatic way while inspir-
ing dreams through a few figure-heads embodying 
a European model: that is the main challenge [10].

In other fields, Europe has already succeeded in 
establishing internationally recognised models. To 
extend	the	sports	analogy,	we	could	think	of	For-
mula 1 or the Champions League, competitions 
which started life in Europe and now export their 
symbols	 and	 champions	worldwide.	 For	 that	 is	
the key challenge: finding symbols and promoting 
champions who will give structure and impetus to 
the whole ecosystem.

This is the only way in which we will succeed in cre-
ating the conditions for the emergence of a strong 
ecosystem in Europe, with its own champions and 
culture.
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2.1. Open innovation towards smarter cities

Introduction: smart cities as 
innovation-led development model
Cities of today are confronted with immense prob-
lems in terms of economic development, inclusion, 
housing, transport, environment and climate, infra-
structure, public security and more. The current eco-
nomic crisis is making it even harder for cities and 
their citizens, neighbourhoods and businesses, and 
many European cities are in a state of decline. Cit-
ies, particularly in rural areas, face the implications 
of an ageing population in combination with eco-
nomic downturn [1]. At the same time, the city also 
represents a promise: a vision of freedom, creativ-
ity, opportunity and prosperity [2]. More than half of 
the global population is now urban and projections 
estimate that this percentage will even grow towards 
70 % around 2050 [3]. In this context, the concept 
of the ‘smart city’ represents technology and inno-
vation-driven visions and solutions. The challenge is 
to redefine the smart city as an environment of inno-
vation, empowerment and participation of citizens, 
businesses and other stakeholders in shaping their 
future. The challenge is on change and transforma-
tion towards a smarter city which is more participa-
tive, inclusive and empowering, instead of imagining 
an ideal future vision.

Many European cities are currently developing strat-
egies towards becoming ‘smarter cities’ and are 
gaining lessons for transformation. Such strategies 
are based on an assessment of the future needs of 
cities and innovative uses of ICTs embodied in the 
broadband Internet and Internet-based applications 
now and foreseen for the future. These strategies 
are also based on a new understanding of innova-
tion, grounded in the concept of open innovation eco-
systems, global innovation chains, and on citizens’ 
empowerment for shaping innovation and urban 
development: these strategies include the develop-
ment of new types of innovation in urban areas. These 
new ways of innovation are characterised, firstly, by 
a high level of citizen involvement in co-creating 
services in all sectors of the economy and society 
through the use of the Internet and Internet-based 
technologies; secondly, through the emergence of 
new forms of collaboration among local governments, 

research institutes, universities, citizens and busi-
nesses (e.g. public–private–people partnerships). 
Such strategies and the resulting urban ‘innovation 
ecosystems’ are becoming increasingly relevant given 
the urgent need to tackle growing social, economic 
and societal issues that cities are currently facing 
in a context of economic woes while simultaneously 
many improvement opportunities are offered to cities 
by new technologies and approaches to innovation.

This	contribution	is	based	on	outcomes	of	the	FIRE-
BALL	(Future	Internet	Research	and	Experimenta-
tion By Adopting Living Labs) project, a Coordination 
Action within the European Commission’s seventh 
framework programme for ICT, which ran 2010–
12 [4]. The aim of this project was to bring together 
communities and stakeholders who are active in 
three areas, namely: research and experimentation 
on	the	Future	Internet	(FIRE);	open	and	user-driven	
innovation in Living Labs; and urban development for 
smarter cities. The goal was to develop a common 
vision on how the different methodologies and con-
cepts in these areas can be aligned for cities as play-
grounds of open and user-driven innovation related 
to	the	Future	Internet.

Cities and urban areas of today are complex ecosys-
tems, where ensuring sustainable development and 
quality of life is an important concern. In such urban 
environments, people, businesses and public authori-
ties experience specific needs and demands regard-
ing domains such as healthcare, media, energy and 
the environment, safety, and public services. These 
domains are increasingly enabled and facilitated by 
Internet-based applications, content management 
platforms and broadband infrastructures. Therefore, 
cities and urban environments are facing challenges 
to maintain and upgrade the required infrastruc-
tures and establish efficient, effective, open and par-
ticipative innovation processes to jointly create the 
innovative applications and services that meet the 
demands of their citizens. In this context, cities and 
urban areas represent a critical mass when it comes 
to shaping the demand for advanced Internet-based 
services and experimentation in large-scale open and 
user-driven innovation environments.

CHAPTER II

Trends and country reports
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Table 1: Components and layer of intelligent cities standard model

COMPONENTS

City Innovation Digital space

LA
YE

RS

Cities within the national and global 
space

R & D-funding-production-
marketing networks 

Communication: xDSL, 
FTTH,	GSM,	Wi-Fi

Social space of cities: Citizens 
and economic activities

Innovation ecosystems, clusters 
and innovation poles 

Embedded sensor 
networks, actuators

Physical space: Buildings 
and infrastructure

Urban and regional 
systems of innovation 

Access: PCs, smartphones, iPads, 
augmented reality readers

Governance and city management User-driven innovation, Living 
Labs, glocal innovation networks

Applications and platforms: 
dedicated and generic software 

Challenges: Conflicts and 
problems to resolve

Smart specialisation Various types of e-services 

The term ‘smart city’ has attracted a lot of atten-
tion in recent years. Since the end of the 1990s, 
many cities have initiated smart city initiatives. In 
the Digital Agenda of the European Commission, 
cities are considered as innovation drivers in areas 
such as energy, environment, inclusion and business. 
The concept of smart cities captures different mean-
ings, and we must look beyond a superficial use of 
the term for pure city marketing purposes. We aim 
to shed more light on this concept of smart cities, in 
particular focusing on the defining role of the Inter-
net and user-driven innovation. A useful definition to 
start with is to call a city ‘smart’ when ‘investment 
in human and social capital and traditional (trans-
portation) and modern (ICT-based) infrastructure fuel 
sustainable economic growth and a high quality of 
life, with a wise management of natural resources, 
through participatory government’ [5]. To this, the 
notion of empowerment of citizens and ‘democratis-
ing innovation’ should be added [6]. Other definitions 
have tried to identify key domains of smart cities, 
such as smart economy, smart mobility, smart envi-
ronment, smart living, smart people, and smart gov-
ernance, and have defined rankings based on meas-
urable underlying indicators. Smart cities can be also 
understood as places generating a particular form of 
spatial intelligence and innovation, based on sensors, 
embedded devices, large data sets, and real-time 
information and response. While these definitions 
are relevant for benchmarking or for placing empha-
sis on specific development aspects, they are merely 
based on technology-led views. There is a need for 
research on effective strategies of cities to become 
smarter, taking into account the particular socio-
economic context and urban development objec-
tives, and on approaches mobilising the participation 
and intelligence of citizens, businesses and societal 
organisations.

In the next sections, we first describe how open 
innovation and crowdsourcing enable develop-
ment towards smarter cities. Then, we address the 
emerging innovation platforms such as Living Labs, 

systematically pushing user-driven and open innova-
tion	in	smart	cities.	Finally,	we	discuss	some	of	the	
conditions to be established to stimulate the trans-
formation towards smart cities. This also points to 
the changing structures and processes of innovation 
and urban development. Interestingly, we see a ten-
dency towards more decentralised and bottom-up 
approaches to planning and innovation. Innovation 
ecosystems are characterised by a continuously 
evolving combination of top-down and bottom-up 
initiatives, leading to networking and collaboration 
among stakeholders, which eventually extend to 
real innovation communities. Increasingly, citizens, 
advanced businesses and local governments act as 
proactive catalysers of innovation, shaping cities as 
‘agents of change’.

Open innovation and 
crowdsourcing in smart cities
The standard model of intelligent cities is based on 
the integration of three fundamental components, 
those of ‘city’, ‘innovation’ and ‘digital space’ [7]. 
These components, however, include many different 
layers and appear under multiple forms, which lead 
to multiple manifestations of the standard model 
(Table	1).	For	example,	within	the	last	10	years,	we	
have witnessed the rise of three successive innova-
tion paradigms and three successive waves of Web 
technologies. In the field of innovation, the institu-
tional paradigm (national and regional systems, clus-
ters, incubators, liaison offices, technology intermedi-
ary organisation) has been followed by user-driven 
innovation, democratising innovation, and Living Labs 
and, recently, innovation through smart specialisation 
is gathering the interest of the European innovation 
community. In Web technologies, Web 1.0 technolo-
gies using representation tools and one-way commu-
nication ceded place to Web 2.0, the interactive Web, 
participatory content management systems, social 
media and crowdsourcing, and now the interest has 
turned to embedded smart environments, the Inter-
net of Things, sensor networks, M2M communication, 
cloud computing, and the semantic Web.



36 O P E N  I N N O V A T I O N  2 0 1 3

The question which immediately comes to mind is 
why these components make cities intelligent. If the 
presence of the ‘city’ component is somehow self-
explained (we search for intelligent cities and city 
intelligence), we should turn to definitions and under-
standings of intelligence to justify the presence of 
the other two components of the standard model.

The paper of Legg and Hutter [8] on definitions of 
intelligence offers an inventory of definitions, the 
largest and most well-referenced collection accord-
ing to the authors. They list 18 definitions of intelli-
gence that have been proposed by groups or organ-
isations, 35 definitions by psychologists, and 18 
by researchers in artificial intelligence. Then, they 
scan through these definitions pulling out com-
monly occurring features and conclude that intel-
ligence has three key attributes which occur simul-
taneously, such as the property of an individual 
agent to interact with its environment, the ability 
to succeed or profit with respect to some goal or 
objective, and to adapt to different objectives and 
environments. These attributes refer, on the one 
hand, to the ability to collect, process and exchange 
information, the ability for perceiving, storing and 
retrieving information, calculating, reasoning, learn-
ing, acquiring knowledge and, on the other hand, 
to the ability to find solutions and innovate, plan, 
apply knowledge to practice, solve novel problems, 
create products, and achieve complex goals in com-
plex environments.

Understanding ‘intelligence’ with respect to the 
abilities of ‘information processing’ and ‘problem-
solving’ justifies the presence of the ‘digital’ and 
‘innovation’ components in the intelligent cities’ 
standard model. If cities are to become intelligent, 
they should enable large-scale and city-wide com-
munication and information processing (through 
digital interaction), and define pathways that resolve 
cities’ problems and challenges (through innovation 
networks and ecosystems). The fundamental com-
ponents have different roles to this end. Cities offer 
the human communities, skills and resources, the 
physical infrastructure of human action, the capac-
ity for governance and management. But cities are 
also fields of conflicts, contradictions, problems to 
resolve, and challenges to address. Innovation and 
innovation ecosystems define how solutions to city 
challenges are produced; how citizens and organi-
sations respond to challenges; how to create new 
products and services to address challenges; how 
to adapt to changing conditions. The Internet offers 
capabilities for information processing and the digi-
tal agglomeration of resources, and makes cities 
interactive, capable of gathering, storing, and dis-
seminating information.

Complementarities among cities’ innovation pro-
cesses and digital interactions are not only related 
to their different roles. Innovation itself changes dra-
matically as it is immersed into the Internet. Some-
how, innovation nodes ‘explode’ and multiply geomet-
rically as large urban communities are involved and 
undertake innovation tasks and social media organ-
ise interactions among the members of communities.

Crowdsourcing is a good case for understanding 
such interactions between innovation, social media, 
and large communities. Crowdsourcing comes from 
the combination of ‘crowd’ and ‘outsourcing’ and 
the main idea is to assign a task to a large group 
of people or a community [9]. It is an extreme form 
of open innovation in which tasks are not assigned 
to selected external providers, but to the crowd. 
In the case of intelligent cites, crowdsourcing 
tasks focus on innovation, while problem-solving 
is expected from end-users and citizens. Crowd-
sourcing is also strongly related to digital interac-
tion, online platforms and collaborative Web spaces 
because the participation of large communities 
(crowds) presupposes the use of digital media. It is 
an online, distributed problem-solving and produc-
tion model [10]. It also characterises a major stage 
in the evolution of the intelligent cities’ standard 
model during the first decade of 21st century. Two 
cases that illustrate the use of crowdsourcing in 
smart cities are ‘NYC Simplicity Idea Market’ and 
‘Improve-My-City’, an application used in many cit-
ies all over the world.

NYC Simplicity Idea Market was	launched	in	Febru-
ary 2011 by New York City and remained in opera-
tion for about a year. Employees at all levels of 
administration and city agencies were invited to 
suggest and share ideas about improvements to city 
government. Everyone could upload ideas, comment 
on the ideas proposed by others, and vote for those 
considered the best. Then, the most popular pro-
posals were reviewed by experts and the best were 
implemented by the city [11]. The components of this 
experiment are quite clear: a large community in the 
city, estimated at 300 000 employees, was invited 
to elaborate on ideas about education, safety, and 
the maintenance of the city’s infrastructure. Innova-
tion was based on the combination of ideas genera-
tion by employees, user-driven evaluation of ideas, 
feasibility assessment by experts, and ideas imple-
mentation by the city. A content management sys-
tem and crowdsourcing platform was used to enable 
employees’ participation and assessment through 
voting. Everything revolved around crowdsourcing, 
involving a large community of the city, selecting 
ideas by preference of the same group, and enabling 
participation through social media.
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Improve-My-City is an application developed under 
the framework of the ‘People’ project, a smart city 
project of the EU Competitiveness and Innovation 
Programme (CIP-ICT-PSP). Improve-My-City is an 
open source application and anyone can download 
the code from the GitHub [12] for use or improve-
ment. Because Improve-My-City is a free appli-
cation, it has already been used in many cities in 
Europe and America. Citizens can report local prob-
lems and suggest improvements, write comments 
on other posts, and vote to support suggestions 
and demands. Reported issues go directly to the 
city’s government queue for resolution, and users 
are informed by the responsible authority about the 
progress of their request. Again, the main concept is 
about motivated crowdsourcing. The entire commu-
nity of a city can be involved. Reports and sugges-
tions are listed in 25 categories related to improve-
ments in the environment. Innovation is based on 
a combination of crowdsourcing about city prob-
lems and solutions, while implementation relies on 
institutional action from the city hall. The digital 
application Improve-My-City is a Joomla 2.5.x-com-
patible component to report, gather, present, com-
ment, vote, and track demands on the map. On 
a secondary circuit of crowdsourcing, communities 
of users and developers support the customisation 
of the application to different environments and 
languages.

Crowdsourcing platforms make this type of citizens’ 
participation in problem-solving a reality. A large 
collection of platforms is presented on Crowd-
sourcing Landscape [13] which can support the 
entire cycle of innovation: from innovation funding 
(crowdfunding), to ideas generation (idea platforms, 
prediction markets, content markets, content rat-
ing), collaborative innovation and product devel-
opment (distributed innovation, innovation prizes, 
cycle sharing, competition platforms) and imple-
mentation (crowdsourcing aggregators, microtasks, 
service marketplaces). Each platform combines an 
objective with a roadmap to achieve it. The crowd 
— a community of users — has to follow the road-
map on the platform to generate solutions, priori-
tise them, and aggregate skills and resources to 
implement.

As crowdsourcing rises in popularity and use, plat-
forms evolve and specialise. A recent report on 
crowdfunding presents 41 platforms for different 
funding purposes and users: general crowdfund-
ing platforms, crowdfunding for social causes, 
for health and medical, for small and local busi-
nesses, for science, for music, for education, for 
gaming and apps, crowdfunding for start-ups and 
companies [14]. Two types of innovation funding 

are supported: innovators can pledge support for 
an idea or project as a donation or in exchange 
of some kind of reward or use value; on the other 
hand, innovators can ask for ‘crowdinvesting’. How-
ever, the latter demands the loosening of funding 
regulations to permit more people to invest in what 
they consider promising ventures and to take part 
in equity funding. Crowdfunding and other forms 
of crowdsourcing cover specific gaps in innovation: 
UK crowdfunding, for example, complements and 
covers equity gaps in innovation funding between 
GBP	0.5	million	and	GBP	2	million.	For	2011	and	
2012, the National Endowment for Science, Tech-
nology and the Arts (NESTA) estimates an annual 
rate between 50 % and 60 % on UK crowdfunding 
platforms [15].

A specific form of city intelligence stems from 
crowdsourcing, user-driven open innovation, and 
social media platforms. We have called it ‘empower-
ment’ or ‘amplification intelligence’ as it is based on 
people’s upskilling supported by experimental facili-
ties, open platforms and city infrastructure [16]. Col-
laboration among the components of the standard 
model of intelligent cities (city–innovation–digital 
space) actualises this type of intelligence. In the first 
step, the city — citizens and communities — define 
challenges to address. Any form of intelligence 
starts with the definition of problems to address, 
which also sets the metrics of success. Challenges 
are specific to each city, its sectors, districts, utili-
ties, quality of life and governance. In the open 
innovation/crowdsourcing perspective, challenges 
are defined collectively by aggregation and prioriti-
sation of citizens’ views and demands. Then, a prob-
lem-solving roadmap is defined. User-driven innova-
tion is called on to customise the building blocks of 
the roadmap in terms of information collection, use 
of proven solutions, inventing new solutions, and 
disseminating selected solutions. Digital media and 
open platforms facilitate the entire process by offer-
ing e-tools that help a large number of participants 
to be involved, sharing insights, combining skills and 
aggregating resources. The outcome is city empow-
erment: an increase of collective capability in defin-
ing problems and solutions, and actualising imple-
mentation mechanisms through collaboration and 
agglomeration of skills and resources.

Cities as Living Labs for open innovation
Such technology-oriented developments with high 
relevance for user or community-driven and open 
innovation have been taken up by many cities to 
develop smart city visions and strategies. Within 
FIREBALL,	we	have	collected	a	corpus	of	observa-
tions on current and emerging strategies and poli-
cies towards smarter cities and how these try to 
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benefit from the opportunities of ICT-based tech-
nologies and applications. Some of them illus-
trate how cities are working with experimentation 
infrastructures such as technology test beds and 
Living Labs. They provide an overview of the cur-
rent situation and future planning and a roadmap 
towards the development of smart or intelligent 
urban systems. The following cases present lessons 
learned that are of interest for current and future 
stakeholders.

Barcelona pioneers the smart city concept with 
various initiatives such as the 22@Barcelona Dis-
trict. The Barcelona Smart City strategy aims to 
provide an environment for generating smart ideas 
in an open environment through fostering clusters 
and open data or developing proper Living Labs 
while directly involving citizens in the co-creation 
process of products or services. The main driver of 
the Barcelona Smart City is the fostering of com-
petitiveness in the city. Other drivers are to promote 
innovation, create new channels of communica-
tion, facilitate access to information both locally 
and internationally, and improve the efficiency of 
public services. Barcelona’s smart city knowledge 
economy is built on an industrial network and clus-
ters creating a relationship space, social networks 
between companies, institutions and the city hall 
and citizens. This interaction of the citizens with 
this area and companies creates a knowledge soci-
ety. The Barcelona Smart City concept is used as 
a strategic tool to encompass modern urban pro-
duction factors in a common framework and fos-
ter competitiveness in the city. The main Barcelona 
Smart City model components are Smart Districts 
(22@Barcelona District), Living Labs initiatives 
(22@Urban Lab), infrastructure, new services for 
the citizens, and open data. The city has created 
more than 4 000 units of new housing at 25 % less 
rental, 55 000 jobs with over 1 500 new compa-
nies, and new institutions, mainly in information 
and communication technologies and media indus-
tries. It has 10 universities and 12 R & D centres.

The innovation strategy of the region of Helsinki 
shows the way forward for collaboration that will 
more efficiently harness the huge innovation poten-
tial of the metropolitan area. Helsinki Region forms 
a strong innovation-oriented cluster around mobile 
technology, based on favourable factor determi-
nants such as high-quality research and education 
institutes, a continuous demand for change and 
innovative services, a highly competitive business 
environment and, at the same time, strong inno-
vation-driven networks of businesses and govern-
mental actors. The prominent role of user-driven 
and open innovation (Living Labs) underlines the 

strength of the cluster. Actively supported by local 
and regional government, as well as through gov-
ernmental funding for research, development and 
innovation projects, Living Labs have been estab-
lished in and around Helsinki Region (e.g. Helsinki 
Living Lab and Arabianranta Living Lab). Their func-
tions are diverse, but all are basing their activities 
on the principles of user-driven innovation. There is 
a	strong	tradition	of	Living	Lab	research	in	Finland	
and various types of organisations — universities, 
city	or	region-owned	development	agencies	(Forum	
Virium), companies and SMEs — have established 
Living Labs in the Helsinki Region area. The munici-
palities use Living Labs for economic develop-
ment and societal engagement in energy issues, 
or service provision of healthcare for the elderly, 
preventive care, or urban living. Several universi-
ties of applied science conduct research in Living 
Labs at the edge of science and practice. Compa-
nies, such as Nokia and Philips, use Living Labs as 
user-centred hubs for ideation and product devel-
opment and national research institutions use Liv-
ing Labs as platforms for innovation. These Living 
Labs focus on bringing users with their knowledge, 
ideas, and experiences together with the developers 
of new services and products to increase the qual-
ity and usability of the services and products cre-
ated. While the role of Living Labs is only a partial 
aspect of Helsinki Smart City, it has a wide influ-
ence because of its emphasis on openness, user 
engagement and co-creation.

The ambition of Lisbon as a smart city is to improve 
the city’s liveliness and quality of life, namely 
through the active involvement of citizens in the 
city’s governance model. The city strives to become 
a pole of creativity and innovation with a prosper-
ing atmosphere for entrepreneurs, and incubator 
for new ideas and business models. The strategy 
defined for Lisbon’s Smart City is based on three 
pillars: building spaces (Co-Working spaces and 
Fab	Labs),	fostering	entrepreneurship	(launching	
of new business projects) and creating useful tools 
(citizens can co-create new, economically valid pro-
jects for the city). Nevertheless the achievements 
of this strategy so far have been very positive with 
the creation of the Lisbon Start-Up, the launch of 
the	Fab	Lab	initiative	and	public	and	private	Co-
Working centres. At the urban management level 
the strong effort in the improvement of the public 
transport system and the collection of real-time 
data regarding energy use in public buildings and 
services allowed the optimisation of infrastruc-
tures and the definition of intervention priorities. 
Finally,	user’s	involvement	in	the	city’s	governance	
model has been successfully achieved with the Par-
ticipatory Budgeting Initiative. Citizens are eager to 
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participate, and a proof of this is the increasing 
participation in the Lisbon Participatory Budgeting 
initiative that started in 2008 with 1 000 citizens 
and achieved more than 17 000 participations in 
2011. Despite the positive feedbacks a strong effort 
has to be put into the communication strategy, ena-
bling different actors to interact and represent their 
role in the society. The Living Lab methodology is 
already a tool, being mostly applied in energy effi-
ciency projects dealing with consumer behaviour, 
with positive results and incentives to deploy new 
projects and address new areas. Entrepreneurial 
activities, taking advantage of the assets created, 
are flourishing, especially within the creative indus-
try that already plays an important role in Lisbon’s 
economy and can further be deployed in this sense.

The strategy of Manchester is to become a Digital 
City Test Bed with an open innovation Living Lab for 
creating	Future	Internet	next-generation	services	
and applications for making available more efficient 
public services, and to stimulate urban regenera-
tion and entrepreneurship. The availability of Next-
Generation Access (NGA) networks is key, enabling 
city service providers to maximise the ability for 
citizens to self-serve and to provide efficient access 
to expensive specialist resources. An example of 
such resources is to provide expert medical care 
using innovative new services such as telemedicine 
enabling the exchange of knowledge and expertise. 
Manchester is an example of how cities are ideally 
placed to mobilise and aggregate demand for NGA 
services	for	the	Future	Internet	‘Smart	City’	and	to	
provide the strong leadership required to make this 
happen. The ‘Core Cities’ network is currently work-
ing on an initiative to develop closer engagement 
between city leaders, government, communica-
tions service providers and the Internet industry as 
a whole. The Manchester City Region NGA initiatives 
are being developed in partnership by the Manches-
ter Digital Development Agency (MDDA), which is 
part of Manchester City Council, and the Commis-
sion for the New Economy, working on behalf of 
the Association of Greater Manchester Authorities 
(AGMA) in the context of the City Region Pilot and 
the proposed ‘combined authority’. Currently, linked 
initiatives are being developed: the Corridor ‘Living 
Lab’ NGA pilot project, aiming to connect 500 busi-
nesses	and	1	000	residential	users	through	an	FTTP	
network, and the Manchester City Region NGA ini-
tiative (e.g. Metrolink and other transport corridors 
together with public service network development).

The city of Thessaloniki illustrates an evolution-
ary course from digital to intelligent and smart city. 
The knowledge economy of Thessaloniki is devel-
oping via two parallel processes: on the one hand, 

through setting up innovation clusters and tech-
nology districts, such as the Technology Park, the 
Technopolis ICT business park, the Thermi and i4G 
incubators, the Alexander Innovation Zone; and, on 
the other hand, through the deployment of broad-
band networks and Web-based services for busi-
ness, government, and citizens sustaining a new 
economy relating to the ICT sector. A new planning 
effort under the label ‘Intelligent Thessaloniki’ is 
blending ICTs and innovation at the city district level 
with specific objectives to: (i) create smart city dis-
tricts with strong local connectivity based on open 
broadband networks, embedded sensors, smart 
meters,	RFID,	QR	codes,	and	actuators;	(ii)	develop	
new applications and e-services adapted to each 
city district that enhance its functioning, competi-
tiveness and environmental sustainability; (iii) sus-
tain the innovation capability of the city’s economic 
activities through networks of collective intelligence 
and crowdsourcing, technology learning, innovation, 
digital marketing, and performance benchmark-
ing. ‘Intelligent Thessaloniki’ is being implemented 
in stages and on a per district basis through open 
calls for drafting and implementing detailed plans 
for the port area, the central business district, the 
University campus, and other peri-urban technology 
and commercial districts.

These smart city cases (see [7] for more details) 
demonstrate, besides the similarities as regards 
their future vision, also differences in the concept 
of the ‘smart city’, the driving factors, strategies, 
driving factors, and challenges ahead. There are 
also similarities such as the formation of innova-
tion districts, neighbourhoods and clusters as fun-
damental elements of the smart city strategy. This 
also offers the opportunity for exchanging good 
practices and solutions from one city to another. 
Overall, it seems clear that the ‘smart city’ is more 
a strategy than reality. Several cities investigated 
are advanced in terms of technology infrastructure. 
However, a smart city is more than technology and 
infrastructure: it is also a universe of smart applica-
tions and platforms which are empowering citizens 
in innovative ventures. This is why many cities have 
endorsed the concept of ‘Living Labs’, promoting 
a more proactive and co-creative role of users in 
emerging urban innovation ecosystems. Within the 
territorial context of cities, rural areas and regions, 
the main goal of Living Labs is to empower commu-
nities of users at an early stage in the innovation 
process. Interestingly, there is a trend towards inte-
gration and shared use of Living Labs and experi-
mental	 test	bed	resources	related	to	the	Future	
Internet, such as exemplified in smart city projects 
such	as	SmartSantander,	TEFIS	and	ELLIOT	[17].	
Such constellations of distributed resources may 
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form the backbone of future connected urban and 
regional innovation ecosystems.

Smart cities and social innovation
It is also clear that a smart city strategy involves 
many actors, organisations, communities and clus-
ters. The strategy should achieve a shared vision, 
flagship	projects,	and	collaboration.	For	that,	top-
down planning and bottom-up initiatives should 
complement each other [18]. Urban development 
and planning has been dominated by top-down 
‘blueprint’ approaches since long ago. At the same 
time, there have always been ‘grass-roots’ develop-
ments based on empowering neighbourhoods and 
communities of citizens. These grass-roots devel-
opments have now become considerably stronger, 
as they are currently supported by a wide spectrum 
of social media/Web 2.0 technologies. Whereas the 
smart city visionary approach still provides inspira-
tion as a target scenario, there is a need to consider 
real and daily-life problems and issues, to foster 
grass-roots movements aiming to empower citi-
zens, neighbourhoods and businesses, and to push 
for ‘social innovation’.

Social and technical infrastructures form one of 
the key determinants of the future welfare of cities. 
A creative population, infrastructure and institu-
tions for education and innovation, networks of col-
laboration between businesses and governments, 
the role of active and demanding citizens, busi-
nesses and authorities to push for innovation and 
quality of services are the other important deter-
minants. In analogy to Michael Porter’s concept of 
national competitive advantage, the welfare poten-
tial of cities and urban areas depends on factors 
such as human resources, capital, infrastructure 
and information, on demand conditions (the citizen), 
urban networks of industries and entrepreneurs, 
and on the role of local government. This also has 
implications for the smart city concept itself. The 
smart city is not the future urban scenario but is 
about how citizens are empowered, through the 
use of widespread technologies, for contributing to 
urban change and realising their ambitions. In this 
sense, the city constitutes what is called, in differ-
ent terms, an ‘urban laboratory’, ‘urban innovation 
ecosystem’, ‘Living Lab’, or ‘agent of change’.

In this context, the concept of Living Labs as open 
and user-driven innovation looks well positioned to 
serve as a mediating, exploratory and participa-
tive	playground	combining	Future	 Internet	 ‘push’	
and urban policy ‘pull’ in demand-driven cycles of 
experimentation and innovation. Living-Lab-driven 
innovation ecosystems may evolve to constitute 
the core of ‘4P’ (public–private–people partnership) 

ecosystems. Hence, it would provide opportunities 
to citizens and businesses to co-create, explore, 
experiment and evaluate innovative scenarios based 
on	technology	platforms	such	as	Future	Internet	
experimental facilities involving SMEs and large 
companies as well as stakeholders from different 
disciplines. However, in order to fulfil their promise 
as a key element of urban innovation ecosystems, 
many Living Labs should mature and become pro-
fessional in terms of their ‘business model’ and 
‘business process management’ service offerings 
and capabilities to create networks and orchestrate 
collaboration among a wide diversity of actors such 
as SMEs, citizen user groups, larger companies, pol-
icy actors and research laboratories.

Open access in open 
innovation ecosystems
A promising strategy to foster innovation ecosys-
tems in urban areas is to ensure open access to 
innovation resources. Innovation resources include 
test beds, Living Lab facilities and services, access 
to user communities, technologies and know-how, 
open data and more. Such resources can be poten-
tially shared in open innovation environments. 
Evidence of collaboration models for sharing inno-
vation resources such as the use of Living Lab 
facilities	and	methods	in	experimenting	on	Future	
Internet technologies and the use of Living Lab 
methodologies for implementing innovation poli-
cies of cities is growing [17]. However, the potential 
types and structures of these collaboration frame-
works and the concrete issues to be resolved in 
sharing research and innovation resources, such as 
governance, ownership, access, transferability and 
interoperability, need further examination, develop-
ment and piloting in future projects.

A promising area of work in this respect is ‘con-
nected cities’, addressing issues such as how dif-
ferent cities in a region, or in different regions, can 
have access to the services provided by assets or 
resources hosted elsewhere. And, what kind of new 
services can be foreseen building on this concept 
of common, geographically distributed assets (e.g. 
test bed and Living Lab services for innovators 
in smart cities). There already exist examples of 
emerging bodies integrating a technology test bed 
and a Living Lab, such as ImaginLab in the region 
of	Bretagne	in	France,	which	is	an	open	platform	
dedicated to experimentation, from integration and 
interoperability testing to usability evaluation for 
new products and services on fixed and mobile net-
works	(FTTH	and	4G	LTE).	To	some	extent,	projects	
dedicated	to	Future	Internet	experimentation	and	
dedicated to Living Labs innovation may interact 
with, and even integrate into, hybrid models. Such 
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models could dynamically evolve over time, as 
‘organisms’ constituting the infrastructure of urban 
and regional innovation ecosystems. Hence, a vision 
for 2020 as regards smart cities and regions might 
be that Internet infrastructures, services and appli-
cations form the backbone of connected regional, 
urban and (trans)national innovation ecosystems, 
fostering co-creative innovation and new business 
creation.
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2.2. Collaborative innovation ecosystems for solving societal challenges

According to the Europe 2020 Innovation Union 
flagship initiative [1], research and innovation for 
entrepreneurship are the key engines for smart, 
sustainable and inclusive growth and job crea-
tion. The Europe 2020 Innovation Union is a bold 
attempt to solve the ‘European innovation emer-
gence’ [2]. In terms of inputs to European R & D, 
the EU, on average, was lacking (2 % of GDP) in 
comparison to the United States (2.8 %) and Japan 
(3.4 %) in 2010 [3]. Even though the EU is slowly 
advancing towards its 3 % R & D target, there is 
a widening gap between the EU and its world com-
petitors [4]; the overall picture is that Europe is fall-
ing behind the United States, Japan and China. The 
global R & D funding forecast 2012 [5] views that 
this tendency will continue even though the growth 
of overall global R & D spending continues, espe-
cially in China, Japan and the United States, while 
globalisation accelerates. Europe maintains the 
problem of lacking R & D in the business sector and 
some Member States. However, countries such as 
Sweden,	Finland,	Denmark,	Austria	and	Germany	[4]	
still rank high in international R & D comparisons.

Horizon 2020 [6], the new EU framework programme 
2014–20, proposes a major investment of EUR 80 
billion in research, innovation and entrepreneurship. 
Horizon 2020 aims at strengthening Europe’s global 
competitiveness through, firstly, globally competi-
tive science and technology excellence in Europe and, 
secondly, European global industrial leadership in 
research, development and innovation (RDI). Hori-
zon 2020 also proposes a further third pillar (EUR 32 
billion) that is a new key element to the programme: 
the RDI around major societal challenges of our time. 
These are the grand challenges shared by all Euro-
peans, such as climate change, well-being and age-
ing, sustainable urban and rural development, sus-
tainable transport and mobility, energy efficiency and 
making renewable energy more affordable, ensuring 
food safety and security, and coping with challenges 
of globalisation, poverty, and immigration.

Horizon 2020 reflects the understanding that 
Europe’s current problems are outcomes of under-
lying structural problems and lacking economic and 
social dynamism. Europe needs to invest in RDI 
that renews and strengthens economic and social 
foundations. At its best, Horizon 2020 — with its 
emphasis on solving societal challenges — opens 
new avenues for transformative innovation, bal-
anced economic and social development, and 
entrepreneurial activities, in the business sector 
and across sectors, whether private, public or civic.

However, this calls for the engagement of firms, 
academia, public agencies and people in a strategic 
dialogue and collective actions that aim at making 
the world a better place in which to live.

Horizon 2020 and European Innovation Union mean 
— in terms of how to solve the major societal chal-
lenges — strategic partnerships of firms, academia, 
cities, public agencies and people in RDI. Tradition-
ally, the innovation partnership is viewed as rele-
vant to technology development. We argue that it is 
even more relevant for solving societal challenges. 
Public–private partnerships in RDI around solving 
societal challenges are crucial: they are needed in 
order to guarantee a wide and deep impact (i.e. all 
the relevant players should get involved). We even 
argue that the strategic collaboration in solving 
societal challenges brings opportunities to create 
new firms, joint ventures, social entrepreneurship 
and entrepreneurial activities — along with wider 
societal, institutional and structural transformation.

However, solving societal challenges brings about 
questions such as: who is in the position to define 
the societal challenge in the first place, and how? 
How should the consequent leadership and organi-
sation of the joint effort to solve that challenge be 
viewed? Who sets, and how, the strategic goals to 
solve these societal challenges? How should we 
organise the creation of the strategic agenda and 
organisation for the process of collaborative RDI? 
Who should lead and organise the collaboration 
around solving the societal challenges?

However, these problems should be solved: the 
strategic collaboration of firms, academia and pub-
lic agencies — even with people — offers a poten-
tial for shared value creation that reforms markets 
and industries, improves the productivity of public 
and private services, and tackles the grand chal-
lenges with new approaches; the societal chal-
lenges can be taken as starting points and the main 
focus in RDI — they should not be viewed just as 
side effects or impacts of techno-economic devel-
opment but, rather, as main sources for new social 
and economic innovations. While doing so, there is 
an opportunity to apply a human-centric approach 
that values quality of life and nature.

Human-centric approaches and shared value crea-
tion may, however, challenge our understanding of 
the sources of productivity, efficiency and global 
competitiveness. We may find new dynamic socio-
economic patterns of competitiveness. We may 
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even learn to pilot, experiment and scale up for new 
types of firms and economic activities, including 
non-profit activities and social enterprising.

Having the public engaged in solving the societal 
challenges offers an opportunity to strengthen 
participative democracy and open society develop-
ment in Europe. Europe has the potential to become 
a people-driven dynamic open society that does 
not shy away from the major problems of our time 
but rather organises itself around them. However, 
this calls for strategic action: we should learn to 
mobilise the dialogue and resources for creative 
and innovative RDI in a way that respects human 
beings, nature and quality of life.

This	is	how	Finland	views	itself	as	a	society.	Finland	
has created a bottom-up, dialogical, collaborative 
and human-centric strategy that is central to its 
development as a nation [7]. This fresh picture of 
a people-driven society is based on the idea that 
the society best develops based on its dynamic 
individuals	and	their	networks.	Finland’s	vision	of	
a society is very pragmatic but value and future 
driven.	Finland	aims	at	being	a	Silicon	Valley	for	
social innovation by 2030.

This article discusses that Europe, as an Innovation 
Union, calls for new forms of strategic collabora-
tive action that implies the integration of research 
and innovation instruments and public and private 
actors for collaborative RDI and entrepreneurship. 
We argue that this is best done in open and collabo-
rative ecosystems for RDI: this also helps in engag-
ing the people. We further argue that this can be 
done based on high levels of education of the peo-
ple of Europe, increased consciousness about the 
problems at hand and the facilitation of ICT. People 
are willing to be of service and contribute: the issue 
is how to make this happen.

Collaborative innovation 
ecosystems challenge firms
What about the role of firms in solving societal 
challenges of our time?

Porter and Kramer [8] argue that the capitalist 
system is under siege; in recent years business 
has increasingly been viewed as a major cause 
of social, environmental, and economic problems. 
Companies are widely perceived to be prospering 
at the expense of the broader community. They 
are blamed for society’s failures. The legitimacy 
of business has fallen to levels not seen in recent 
history. Porter and Kramer further argue that 
the problem is the outdated approach of firms to 
value creation; it is viewed narrowly, optimising 

short-term financial performance in a bubble while 
missing the most important customer needs and 
ignoring the broader influences that determine 
longer-term success.

Scott and Davis [9] argue that, by definition, firms 
are the best positioned for efficient problem-solving 
and innovation. That is why mankind has developed 
this organisational ‘format’ in the first place: firms 
are supposed to have capabilities to mobilise peo-
ple and other resources in efficient ways around 
problem-solving, innovation and effective imple-
mentation	[10].	Firms	operate	as	long-lasting	mis-
sions or ‘projects’ deploying strategies, structures, 
processes and practices that are most purpose-
ful and efficient to the task at hand. However, we 
may argue that, over time, there may have been 
too much emphasis on the internal efficiency of 
the firm at the expense of the ‘external efficiency’; 
customers and society may have suffered from 
this ‘biased’ approach. Porter and Kramer [8] want 
to balance this tendency; firms should enter into 
shared value creation that involves creating eco-
nomic value in a way that also creates value for 
society by addressing its needs and challenges. 
They see that, today, there is a cliff between eco-
nomic and social development due to presumed 
trade-offs between economic efficiency and social 
progress.

Horizon 2020’s third pillar offers a good opportunity 
to look at how we Europeans may balance economic 
and social development. We have the opportunity 
now to experiment with new firm–society collabo-
ration in shared value creation when solving the 
major societal challenges of energy efficiency, well-
being and welfare services, intelligent and inte-
grated traffic and transportation, green, digitalised 
and smart cities, resource efficiency and poverty, 
among others. While US RDI policy has the empha-
sis on corporate-driven RDI, Porter and Kramer [8] 
propose that corporate sector should take the lead 
in this balancing act!

The European Innovation Union and Innovation 
Partnership can be seen as frameworks and trans-
formation mechanisms for solving societal chal-
lenges toward shared value creation. That may 
even bring about the foundations for a European 
sustainable socioeconomic model [11].

We argue that firms benefit from firm–society col-
laboration in RDI ecosystems when rethinking their 
strategic positioning in terms of technologies and 
markets, when experimenting and piloting for new 
open service and technology architectures, and 
when reforming a business model or even the whole 
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industry. The RDI in collaborative ecosystems may 
be used when changing the centralised production 
and delivery patterns towards a more distributed 
situation, when moving towards more customer-
driven structures in industry, and when moving 
towards more partnering, networking and collabo-
ration-based business ecosystems.

Process of collaborative RDI 
for shared value creation
At the beginning of the 21st century, the global 
company AGC Glass [12] wanted to rethink its 
technology base and consequent role in the global 
marketplace. It invited a wide and strategic group 
of customers, firms and experts, and its own people 
to rethink: what else could glass do for us besides 
what it already does? The process ended up chang-
ing the role, technological properties and use of 
glass, even to the point where it became a pro-
tective and breathing ‘skin for us’ in houses, cars 
and other applications. This process included wide 
idea collection and piloting and experimentation 
with new technologies, business models for social 
and economic validation, and the means of imple-
menting a new strategy. The experimentation also 
involved issues such as: do we need new service 
logic as well as industrial logic? What are the new 
sources of scalability, productivity, and efficiency? 
How can we contribute to sustainable development?

The collaborative RDI process may have steps such 
as the following.

(i) Mission, vision and strategy creation with a wide 
collection of ideas about future issues and sce-
narios, including experimentation and piloting 
around a set of potential hypotheses and pre-
concepts for solution.

(ii)	 Focused	experimentation around selected sets 
of hypotheses and properties of pre-concepts 
as service or business models, or specifica-
tions for architectural or ecosystem designs. 
This includes economic and social validation of 
new concepts with firms, public agencies, and 
people: this is a wide, interactive dialogue with 
future ‘markets’ of emerging innovations. This 
broadens the understanding about the sources 
of the economic, social and environmental sus-
tainability of value propositions.

(iii)	Furthermore,	we	may	commit	partners,	devel-
oper communities and people to the co-creation 
of features of usage and sources of economic 
and social scalability. This pre-market prototyp-
ing, experimentation and piloting is designed to 
capture the new market dynamism and customer 
behaviour and the personalised and generic func-
tionalities of future usages, among other things.

(iv) We may even enter into wide-scale experimen-
tation and piloting that brings about under-
standing of how to implement new solutions: 
how to produce and to deliver. All of these 
steps involve — in different ways and combina-
tions — own people, customers, collaborative 
firms, experts and others.

(v) And, we may even experiment with new forms of 
entrepreneurial activities — and firms! We argue 
that there is an opportunity to create founda-
tional elements of a new value creation ‘for-
mula’ for firms — non-profit or profit based — to 
emerge.

Like AGC Glass, IBM, Nokia and many other corpo-
rations have used ICT, social media, social webs, 
crowdsourcing and other means of dialogue for 
identifying — even with millions of customers and 
experts — strategic challenges and their solutions 
for future development. Nokia [13] has developed 
a crowdsourcing-based dialogical strategy and prac-
tice for listening to consumers and developers in the 
RDI of mobility. IBM has come up with service offer-
ings and concepts towards the Smart Planet and 
Smart City [14].

It is evident that the integration and engagement 
approaches have an impact on the whole process of 
collaborative RDI: from strategy to implementation. 
This is imperative while the shared inquiry aims at 
developing answers to complex, all-inclusive ques-
tions such as: what are the new consumption and 
production patterns for sustainable development? 
How do we design cities for green growth? How do 
we design welfare systems that are efficient not only 
as a service or production system, but also from the 
viewpoint of ‘customers’ or, rather, human beings? 
How do we improve traffic and transportation systems 
to become environmentally sustainable, intelligent 
and ‘user-friendly’? Do we need to develop new dis-
tributed co-production systems of energy? How do we 
change the energy consumption behaviour of people?

However, the challenge is to integrate the bottom-
up and top-down approach and means of ‘control 
and setting free’. It is also demanding to transcend 
beyond one’s own strategies, agendas, compe-
tences	and	resources.	Furthermore,	open	ecosys-
tems challenge the underlying principles and prac-
tices of IPR (intellectual property rights). IPR may 
reflect, in a righteous way, the role of partners and 
the process and context of the creation and usage 
of IPR. The Netherlands has even created instru-
ments for citizen rewards (vouchers) in RDI!

This is what is going on in the EU-funded PPP pro-
ject	on	the	Future	Internet	(FI	PPP).	In	this	project,	
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European ICT companies are collaborating with cit-
ies and public services in order to meet people’s 
expectations of a more transparent and efficient 
society with increasing digital social capital and 
participation.	The	FI	PPP	is	tapping	into	this	unprec-
edented window of opportunity for new types of 
openness and co-creation. By joining forces, Euro-
pean stakeholders can develop not only novel and 
innovative	Future	 Internet-enabled	services,	but	
also innovative concepts through demand-driven 
innovations and collaborative innovation networks 
that can become a new European-led market con-
cept in global competition.

Need for new funding instruments?
Europe may need to also consider funding arrange-
ments that integrate individual, local or regional 
and national efforts across borders for RDI that 
solve societal challenges of our time. We may 
even need to pilot a cross-border funding agency, 
a ‘European innovation’ or ‘venture fund’ that com-
bines European interests with national, local and 
regional interests and provides not only RDI fund-
ing for experimentation with new innovations but 
also pre-market and ‘early-market’ ‘venture’ fund-
ing for validation and scalability of new service and 
business models towards new market and indus-
try creation — even with global reach. Along with 
new funding instruments for entrepreneurship, we 
may also need cross-border entrepreneurship pro-
grammes and activities for bridging the ‘death 
valley’ from RDI to international market place. 
This may mean improving regional, national and 
European-wide networks, frameworks, instruments 
and RDI infrastructures towards European strategic 
RDI goals of jobs and growth for entrepreneurial 
activities.

This may include competitive pre-market and 
‘early-market’ venture funding of new businesses, 
firms and other entrepreneurial activities. Euro-
pean-wide cross-border collaboration in RDI should 
be sustained through network efficiency that sus-
tains and scales up new findings towards the global 
marketplace. This is what project-by-project-based 
collaboration and funding do not offer.

However, the solving of the major societal chal-
lenges of our time through collaborative RDI is 
a costly and resource-intensive way to conduct RDI, 
which means that this approach should be used 
with strong strategic arguments, resource commit-
ments and long-lasting motivation.

Currently,	 in	Finland,	Tekes,	 the	Finnish	Funding	
Agency for Technology and Innovation, explores new 
roles	for	itself	in	Fuelling	Finnish	Innovation	[15].	

During the 2000s, there was a change in innova-
tion policy towards a more demand and customer-
oriented standpoint, based on networks and open 
innovation ecosystems that are embedded in the 
global economy. Policies aiming to enhance and 
promote innovation are no longer restricted to man-
ufacturing and R & D-intensive technologies but 
have to take into account wider opportunities for 
innovation such as the services sector. Tekes views 
that, from the mid-2000s onwards, knowledge 
bases and policymaking have expanded towards 
a more general, socioeconomic context and way 
of	thinking.	The	new	Finnish	broad-based	national	
innovation strategy targets these challenges. This 
is	 a	major	 shift:	 even	 in	 the	1990s,	 the	Finnish	
innovation strategy emphasised technology-driven 
integration, user-orientation and societal impacts 
of technology related R & D. In the 1980s, there 
was a move from science to technology policy when 
promoting the techno-economic emphasis in the 
development	of	the	Finnish	economy.

Based on the shift in innovation policy thinking in 
Finland,	Tekes	considers	new	roles,	among	other	
things, concerning RDI in societal challenges. 
Besides funding roles, it may even facilitate the 
whole process of innovation. Tekes also consid-
ers what role it should take as a local, regional, 
national and global actor in RDI, how it should 
promote new RDI partnership constellations and 
RDI networks, and how it could facilitate mission 
and vision creation processes through its foresight 
for vision creation activities. It also considers if it 
should be involved in the RDI programme creation 
in some complex cases such as those related to 
societal challenges.

Academia needs to integrate not 
only research and innovation 
but also disciplines
From	the	viewpoint	of	academia,	Nelson,	in	Scien-
tific American [16], discusses the challenge of solv-
ing major societal problems of our time as an issue 
of ‘a convergence revolution and a paradigm shift 
which leads to rethinking of how scientific research 
can be conducted’.

Convergence as a research design involves merg-
ing distinct methodologies, technologies, tools, pro-
cessing principles, and other elements of research 
designs into a unified whole. The Massachusetts 
Institute of Technology (MIT) views this approach to 
research as a blueprint for innovation. Convergence 
is a paradigm shift, but not just, in Thomas Kuhn’s 
terms, within a discipline [17]. Convergence means 
a broad rethinking of how all scientific research can 
be conducted, so that we capitalise on a range of 



46 O P E N  I N N O V A T I O N  2 0 1 3

knowledge bases — dependent on the very nature 
of the problem. The MIT concludes that the conver-
gence revolution does not rest on a particular scien-
tific advance but on a new integrated approach for 
achieving advances.

However, the integration of disciplines is a chal-
lenge to the historic structure of universities, 
which are organised into departments focus-
ing on discrete disciplines. The convergence-style 
research does not fit nicely into the funding cat-
egories of research-funding agencies, and it does 
not align neatly with the missions of traditional 
research institutes either. Consequently, conver-
gence faces a series of structural, financial, organi-
sational and even policy challenges that must be 
resolved in order to allow a scale of transforma-
tion to really take place. The January 2011 forum 
of the American Association for the Advancement 
of Science (AAAS) concludes that it is imperative 
that we continue efforts to overcome the problem 
of ‘stovepipes’ and develop both new investment 
mechanisms and new models for organisational 
collaboration.

Solving societal challenges calls for human, social 
and economic sciences to take a stronger role in 
RDI; in EU-funded projects such as Collaboration@
Rural, SAVE ENERGY, Peripheria, and Concorde 
(FI	PPP),	we	have	found	that	design	principles	for	
services, interoperability of technologies or the 
functionalities of service and technology plat-
forms may be derived from R & D that recognises 
the patterns and variables of human, institutional, 
organisational and social behaviour. Human, social 
and economic sciences on cognition, decision-
making, network efficiencies, social networking, 
social neurosciences, sustainability and industrial 
economics, provide knowledge about what the 
solutions could be about and according to which 
underlying assumptions and principles we may inte-
grate the outcomes of other disciplines. This is the 
human-centric approach to integration of research 
and innovation for entrepreneurship.

‘Citizen science’ challenges methodologies 
of experimentation in real life
The further challenge is methodological; the solving 
of societal problems requires experimentation and 
piloting ‘outside controlled laboratories’ in the mid-
dle of people’s everyday lives and, in some cases, 
even at large scales. The development of ICT and 
social media offers revolutionary opportunities for 
open RDI that engages wide user panels and devel-
oper communities. One would like to see major 
investment in Europe, not only in technical research 
laboratories, but also in European-wide virtual and 

social RDI infrastructure and methodology develop-
ment that benefits from computing capacity that 
can run through major data for analysis, modelling 
and pattern-building.

The issue is about having a sound theoretical and 
methodological basis for solidity, validity and relia-
bility of the large-scale RDI designs in real life. The 
conditions for truth, validity and reliability claims — 
and even those of ethics and aesthetics — require 
real concern in human-centric collaborative RDI for 
social, societal, institutional, structural and sys-
temic innovation.

However, this is a costly and resource-intensive way 
to conduct RDI, which means that this approach 
should be used only with strong reasoning and by 
sharing risks, efforts and costs.

Does it make any sense to involve people? Begley, 
in Scientific American [18], argues for ‘citizen sci-
ence’ and the human intuitive capacity to grasp 
the essence of the situation, scientific method 
and experimentation. It is possible to ‘invite’ that 
capacity in people by providing the means to 
connect between abstract concepts and the real 
world. Norris [19] argues for ‘citizen engagement’ 
and that governments and civic societies are 
adapting to ICT worldwide and creating new politi-
cal opportunities for active citizenship and civic 
engagement.

European networks of cities and 
regions: a critical mass for solving 
the societal problems of our time?
Europe has innovative networks such as EuroCities, 
Smart	Cities	and	Innovative	Regions.	From	the	view-
point of solving major societal challenges, the role 
of cities and regions is crucial: they are the places 
of life where the contemporary problems can be 
met and solved. However, cities and regions should 
view themselves as places for globally competitive 
RDI around societal challenges with entrepreneur-
ship strategies. They may develop new means for 
partnering and citizen dialogue, innovation agen-
cies to fund efforts to solve societal problems, etc. 
Helsinki — the World Design Capital 2012 — par-
ticipates in many European networks; it also has 
a	bold	RDI	strategy,	Innovation	Fund	and	Forum	Vir-
ium for partnering, wide dialogue with stakeholders 
and project work in opening public data, improving 
energy efficiency, intelligent traffic, well-being, and 
many other areas of policy.

Recently, European regions have organised a forum 
where they can discuss the issues of ‘smart spe-
cialisation’ [20] as a regional growth strategy. The 
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‘smart specialisation platform’ supports regions 
and Member States in better defining their research 
and innovation strategies. As there is no ‘one-size-
fits-all’ policy solution, the new facility helps the 
regions to assess their specific research and inno-
vation (R & I) strengths and weaknesses and build 
on their competitive advantage. This is, for the 
regions, another step on the path to achieving the 
objectives set by the Member States in the field of 
research and innovation as part of the Europe 2020 
strategy.

European Network of Living Laboratories
Since	the	Finnish	EU	Presidency	in	2006	[21],	the	EU	
presidencies have promoted open, ecosystem-based 
human-centric RDI in real-life contexts such as liv-
ing laboratories that engage people. Currently, the 
network has over 300 identified members as urban, 
regional, public service or industrial reform-driven 
living laboratories in Europe [22] and globally. The 
network started its operations by identifying compet-
itive open RDI ecosystems for solving major societal 
challenges of our time such as well-being, energy 
efficiency, smart city development and participative 
media. However, the next big challenge is to develop, 
across borders, the network efficiency that is needed 
for scalability of pre-market research and innovation 
for entrepreneurship. This includes institutional, lead-
ership, funding and other network-efficiency-related 
challenges.	Furthermore,	if	this	is	done	successfully,	
this network may fundamentally boost the inter-
nationalisation of new services, businesses, firms and 
industries. This also means not only solving the major 
societal problems in Europe but also boosting single 
market development.

Currently, the European Network of Living Labs 
(ENoLL) is experimenting in providing European 
network efficiency in RDI across borders for entre-
preneurship. ENoLL members have already piloted 
with European firms, academia, cities, and citizens, 
the network efficiency of RDI methodology and 
scalability: this work is carried out through EU-
funded projects such as SAVE ENERGY, Apollon and 
Concorde	(FI	PPP).	Based	on	these	experiences,	the	
network may be capable of developing basic and 
applied research methodologies for experimenta-
tion and piloting at large scales in real life. The 
potential of European-wide RDI networks should 
be taken into account when developing RDI capaci-
ties for solving societal challenges. There is a need 
to strengthen the consequent RDI infrastructure 
and research and education — even in universi-
ties. Students would be a fantastic resource to ‘put 
into action’ and learn how to conduct ‘hands-on’ 
RDI with people in order to make the world a better 
place in which to live.

Distributed leadership for 
shared value creation
Collaborative RDI means distributed leadership that 
is based on trust and shared responsibilities among 
people, firms and public agencies. Nonaka and 
Takeuchi [23] argue for prudent distributed leader-
ship where wisdom is embedded in every individual 
practice and action. This means capabilities such as 
competence in grasping the essence of a problem 
and knowing how to draw general conclusions from 
random observations and mastering, as a craftsman, 
key issues of the moment and acting on them imme-
diately. This also implies that values such as beauty, 
goodness and truth are applied, tested and recreated 
together in every action — not put on others. This 
inspires people to create and apply high-level values 
and aspirations as well as bonds that sustain collab-
orative action. This may contribute to what Michael 
Porter [8] discusses as a need for shared value crea-
tion. In collaboration, firms, academia, public agen-
cies and people bridge economic and social cliffs 
that, according to Porter, exist due to the presumed 
trade-offs between economic efficiency and social 
progress. The shared value creation involves creating 
economic value in a way that also creates value for 
society by addressing its needs and challenges [8].

We believe that collaborative RDI around the major 
societal challenges of Europe’s social and economic 
foundations brings about major social and eco-
nomic transformative innovations with entrepre-
neurial spirit and activities, jobs and growth that 
by their very DNA deploy collaboration for shared 
value creation.
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2.3. Innovating with and for the public sector

Public sector innovation is increasingly recognised 
as an essential mechanism for maintaining the 
quality and scope of services whilst reducing costs. 
Cross-sectorial collaboration and coordination is 
increasingly seen as a solution to the most press-
ing social problems [1]. While public sector innova-
tion holds great potential, it still has many barriers 
and challenges that require further research and 
experimentation.

This chapter provides a framework for thinking, 
debate and action on innovation models and prac-
tices in the public sector from both research and 
practical point of views. It explores the similarities 
and differences between much studied private sec-
tor innovations and the distinct factors in public–
private innovation, and proposes a typology for 
better understanding differences in the innovation 
landscapes. Special emphasis is placed on trans-
formative innovations with potential for broad soci-
etal and economic impact.

Introduction
The share of privately operated public services 
and operational functions continues to increase. 
Consequently, the public sector needs to increas-
ingly focus on critical interdependencies between 
public and private interests and inherent tensions 
between private rent-driven objectives and wider 
public or social good [2]. Thus, the much studied 
governance and innovation models from the pri-
vate sector do not fully apply to these contexts, 
but a broader appreciation of underlying value 
rationales and broader organisational and mana-
gerial dilemmas inherent in the collaboration for 
both parties is needed in successful public–private 
collaboration and co-development initiatives.

In the corporate context, it has been proven that 
technical inventions per se do not provide value 
to the firm, unless they are complemented with 
organisational and institutional changes [3], and 
framed in the context of a business model that 
brings value out of them [4]. Since public sector 
innovations are typically systemic by nature, they 
disrupt existing linkages and initiate broader-scale 
changes. This requires more focus on related 
organisational	forms	and	even	policies.	Further-
more, the public sector also needs to increasingly 
consider its value proposition and related partners, 
capabilities and costs (business model) for realis-
ing it. With these complexities, public sector inno-
vation provides a highly interesting and understud-
ied area of research.

Public sector innovation today
Public sector innovation is increasingly recognised 
as an essential mechanism for maintaining the 
quality and scope of services whilst reducing costs. 
The public sector is faced with greater emphasis 
on performance and accountability, shifts in gov-
ernment funding, and increased competition for 
public resources. The public sector has good bases 
for innovation with the strong mandates of public 
organisations, and a plethora of benchmarks from 
innovation cases in the private sector. The incen-
tives to innovate are further elevated since, with-
out innovation, public service costs tend to rise 
faster than the rest of the economy. These pres-
sures have prompted an increase in innovation ini-
tiatives, including new partnerships, collaborations, 
and international networking. Another major trend 
is the emerging demand for transparency, account-
ability and openness in the public sector. The new 
policies build on the idea that market creation 
benefits from open, ecosystem-based dynamism 
that brings together all the relevant players, includ-
ing the final users. The new mindset on the roles 
and mandates of citizens and public institutions 
increasingly highlights broad-based dialogue and 
citizen engagement.

There is still an echo of a widely held assumption 
that the public sector is inherently less innova-
tive than the private sector. This has been said to 
account for the lack of competition and incentives, 
a culture of risk aversion, and bureaucratic conser-
vatism. However, there are several great reference 
cases of public sector innovation (e.g. knowledge 
inputs to the World Wide Web, Web-based tax fil-
ing). Debate is ongoing as to whether the public 
sector should innovate in the first place, or should 
it rather generate the conditions and incentives for 
innovation in academia, SMEs and private compa-
nies. However, recent pilots have demonstrated that 
the implementation of developed services and sys-
tems call for a sustainable organisational and insti-
tutional setting, which can only be realised through 
active public sector participation.

Innovating is a hard and risky endeavour and, in the 
public sector, the various mutually exclusive priorities 
add yet another layer of complexity. Whereas private 
corporations strive to create stakeholder value, public 
organisations’ mission is to generate ‘public value’. 
Public value is a debatable concept, which can have 
various meanings and interpretations. Typically, the 
term is understood to refer to added equity, efficiency 
and democracy [5]. Therefore, tangible, non-arguable 
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measures for the concept must be defined separately 
in each innovation case. In addition to efficiency 
enhancement, Kivleniece and Quelin [6] have listed 
public value objectives as addressing pending social 
concerns by accessing and leveraging private sector 
resources, managerial skills and know-how for public 
resource creation. In this approach, the public sector 
functions as a platform for private actor innovation 
and, thereby, increases the cost efficiency and inno-
vativeness of services, while improving private sector 
competitiveness.

Viewing public sector innovation from an insti-
tutional approach can help to better appreciate 
how the public sector can support innovation, and 
act as a platform for experimentation. Historical 
institutionalism approaches highlight that institu-
tions and policies are legacies inherited from the 
past that can only be disrupted by critical events, 
such as innovation. Sociological institutionalism 
approaches organisations through the (public) value 
and meaning they bring to individuals, which is also 
an increasingly important consideration in public 
service provisioning. Traditional choice institution-
alism, in its turn, explains the creation of institu-
tions as an attempt to reduce the transaction costs 
of collective activity which would be significantly 
higher without such institutions. The rational choice 
approach is increasingly applied to public innovation 
projects due to the gradual, but noticeable, shift in 
institutional logic in public sector service delivery. 
Whereas institutional logic in the public sector has 
traditionally been strongly reliant on position, man-
date and professionalism, with service outsourcing 
and competitive pressures the norm, so institutional 
logic is, consequently, challenged.

Practical consequences
If we look for analogies between factors of systemic 
innovation in the public sector and private sectors, 
similarities can be found from the attempts to build 
de facto standards through transformative innova-
tions. However, we also identify numerous differences 
that have to be factored into the planning of the pro-
jects. In order to establish this connection, we sum-
marise the profound differences in public and private 
sector innovation focusing on outputs. This catego-
risation and isolation of these elements of innova-
tion projects supports the conceptualising phase of 
public sector initiatives, and provides a backdrop for 
the consequent discussion on different institutional 
objectives.

We argue that the studies on technical, commercial 
and organisational aspects of the services or ser-
vice delivery system are not sufficient in the creation 
and renewal of public service. Besides, one has to 
understand the institutional dimensions of dominant 
institutional logics and their components, and their 
interaction towards the new service creation and 
implementation. The competing objectives must be 
factored in throughout the innovation life cycle — 
from the initial needs assessment through planning 
and deployment to the ex post impact assessment. 
Numerous studies have been devoted to the subject 
through a corporate lens, focusing on value creation 
and capture logics, but more research is still needed 
on the realisation and value of innovation from the 
public sector point of view.

The following case studies highlight the importance 
of appreciating the competing objectives and institu-
tional logics of various parties in public sector inno-
vation projects. The first case presents a completed 
service redesign from the healthcare sector, and the 
second, a large-scale regional transformation project 
in its initial phases.

Table 1: The characteristics of public and private sector innovation

Corporate innovation Public sector innovation

Shareholder value Public value

Customer value Social value

Incremental and radical innovations Transformative innovations

Competitive advantage through proprietary innovations Societal transformation through the diffusion of innovations

Business models Service delivery strategy

Business logic Logic based on knowledge and mandate

Dissemination Diffusion

Exploitative Explorative

Product and service tests with consumers Service development with citizen
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Case study: Helsinki City Home Care
The Helsinki City Home Care pilot focused on ana-
lysing the impacts of increased virtualisation of 
services in the elderly home care ecosystem in 
Helsinki. Helsinki City Home Care is a division under 
the City of Helsinki Health Services. The Home Care 
Services Unit (domestic services and home nursing) 
of the Helsinki Health Centre provides nursing, care 
and necessary support services to over 100 000 
customers through over 2 million annual visits in 
order to maintain the health and functionality of 
the elderly, convalescents, patients suffering from 
chronic illnesses and disabled people over the age 
of 18. The objective is to secure the clients’ active 
and safe living at home. A person is entitled to 
home care services and related support services if 
he/she needs help in daily activities, such as eat-
ing, washing, dressing, getting out of bed/chair, 
walking, or visits to the toilet [7]. With the ageing 
population, customers’ needs for such services are 
growing exponentially. Thus, new care solutions and 
technologies are actively being experimented with. 
In this particular case, the service was enhanced by 
implementing a two-way video connection between 
the care centre and the elderly citizens’ homes.

The main participants of the trial consisted of Hel-
sinki City Home Care Division, Palmia (a private ser-
vice provider), Tunstal and the customers. This was 
completed by an outer circle of management and 
support	organisations,	Forum	Virium	Helsinki	and	
Aalto CKIR. Helsinki City Home Care division was in 
charge of providing home care to the clients in the 
trial project. The role of Palmia in the project was 
central as it was in charge of running the helpdesk 
and operating the servers and the hardware, and 
installing the software for the experimental trial. 
Palmia was also the provider of the emergency ser-
vice, and envisioned provider of the virtual home care 
service through their virtual contact centre. Tunstal 
provided the hardware and software for the project.

In the pilot, the Helsinki City Home Care division 
selected 10 pilot users from its customer base. The 
selected clients were between 50 and 90 years old 
and all had different profiles in terms of their inde-
pendency and health. In the trial, an individual set 
of objectives was defined for each customer. The 
objectives ranged from supporting a drug-free life-
style and increased independency through social 
interaction, to a reduction in regular visits through 
reminders to take medication and meals, as well 
as simple care operations such as taking medicine 
and measuring blood pressure. In the course of the 
pilot, new aspects such as an improved sense of 
security and confidence to live independently were 
also detected.

The project started with an extensive analysis of 
the ‘as is’ situation in Helsinki City Home Care ser-
vices. After that, the technical and organisational 
requirements, as well as aspects related to security 
and privacy, were assessed in detail. The follow-up 
to the experiments in the trial was carried out by 
investigating two questions.

1. What are the perceived and measurable 
impacts of the video connection to the various 
parties involved?

2. What are the anticipated system level changes 
required for the wider implementation of the 
service?

The impacts and benefits were mapped through 
structured interviews, Web-based surveys and 
computer logs for quantitative evidence to support 
the interview data. The results summarised that 
the technology was non-invasive, easy to use, and 
added to people’s sense of confidence to act and 
live independently through an increased sense of 
security, connectivity and access to the aid person-
nel. The video enabled more frequent calls, which 
added to the structure and routine of their days, 
and provided much appreciated social interaction 
at the customers’ convenience, while not invading 
their privacy or daily schedules. The call log files 
demonstrated a steady increase in both the num-
ber and duration of the calls. The customers also 
began to increasingly initiate the calls themselves, 
which was interpreted as their appreciation of the 
opportunity to contact the care personnel at their 
convenience. The nurses seconded the ease of use 
of the system, and felt the added value in terms of 
increased informal communications with the cus-
tomers, which was considered to contribute to pre-
ventative care. Using the system, the nurses gained 
a better overall knowledge of the customers’ status 
both physically and mentally, and could address 
issues before they escalated to such an extent that 
other extra or unplanned visits were needed.

The impacts to the case owner, the City of Helsinki, 
as the responsible healthcare provider, were many-
fold and simulated a situation where the organisa-
tion of home care is reorganised. With the encour-
aging results in the pilot, it was decided that the 
pilot will be extended, and a real service creation 
environment will be trialled. In the operating model, 
the video calls are operated by Palmia Virtual Care 
Centre, and integrated as a part of the Home Care-
provided daily care. This co-creation by the two 
organisations required changes and adjustments in 
the processes, roles and mandates of the organisa-
tions. The need for further integration of the vari-
ous dimensions of the service became apparent, 
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since the current information systems at Home 
Care and the Palmia emergency services were not 
integrated, and the virtual care system operated in 
both systems’ interfaces.

Findings
The Helsinki City Home Care case is a representa-
tive case of a public service creation project con-
stituting a change in the roles and actors in the 
service delivery network and, thus, constituting an 
institutional change in the ecosystem. The case 
presents how the introduction of virtual services 
as a part of assisted independent living support 
changed the operational and institutional log-
ics of the participating organisations: Palmia, as 
a company, and Home Care as a unit in Helsinki 
Healthcare Services. Both organisations had strong 
organisational identities, stemming from their 
professionalism and experience in their respec-
tive roles. Since the co-creation required changes 
in the existing structures, the negotiation power 
of the organisations was tested, regardless of the 
customer–buyer relationship between the organi-
sations. While the nurses built their legitimacy 
strongly on their professional identity as care pro-
viders, Palmia operated in a corporate manner, 
where all provided care was commercialised and 
packaged as defined services or products.

The case presented an interesting arena in which 
to study how the partly competing and comple-
menting mandates, institutional logics and objec-
tives became evident in the course of the pilot, 
even though the ultimate objective (to support the 
elderly) was the same. The service was delivered 
in a multi-actor network that enabled a broader 
customer base to be served, which was a signifi-
cant change in terms of the traditional Home Care 
services. The co-created service was the common 
denominator which bound the different organi-
sations together. In order to continue the service 
delivery in a sustainable and reliable manner, it 
became apparent that common organisational and 
institutional arrangements must be made. In this 
environment, the two competing institutional logics 
prevailed, and the process of negotiating and creat-
ing a higher, system-level logic was still in progress.

The existing institutional logic of Home Care, which 
relied on physical attendance at the customers’ 
homes, was contrasted by a new probationary logic 
of action, which utilised virtual communication 
systems and technology. The prevailing logic was 
based on strong professionalism, healthcare exper-
tise, and identity of the nurses; the new arrange-
ment emphasised efficiency-driven logic in which 
the various motivations, cultures and identities of 

the participating actors were embedded. These 
aspects construct a noteworthy dimension of ser-
vice development for service innovation. The case 
further validated the proposition that institutional 
pressures, which stem from outside of the organi-
sational setting, might affect remarkably the inno-
vation implementation.

Case 2: EUE
Energising Urban Ecosystems (EUE) is a research 
programme	funded	by	the	Finnish	National	Tech-
nology Development Agency, Tekes, and public sec-
tor actors, such as cities and universities, and pri-
vate sector actors, namely construction companies, 
information technology companies and utility com-
panies. The funding instrument, Strategic Centres 
of Excellence, is a private company especially cre-
ated to link national explorative innovation policies 
and exploitative company innovation programmes. 
The EUE programme aims to produce world-class 
research and, specifically, to create a new Nordic 
School of Urban Design for a sustainable tomor-
row where the future urban ecosystems are further 
seen as core platforms for mutually complement-
ing innovation activities and processes, developing 
regional competitiveness, and pioneering compe-
tencies for complementary product and solution 
development for the global markets. The research 
programme operates in a spirit of open innova-
tion, formalised via a consortium agreement, and 
supports co-creation and co-learning in Living Lab 
settings where the outcomes create value for the 
public sector as well as for private companies.

The programme is a living example of the pro-
bationary new logic presented earlier. As a case 
example, a private software-development company, 
Adminotech Ltd, has created a networked living 
online environment where users can move around 
a 3D model of the existing environment in cities. 
In the research programme, the Modelling Depart-
ment at Aalto University measured the existing 
environment for this virtual environment and cre-
ated related scientific breakthroughs. Consequently, 
the city of Espoo will be able to demonstrate its 
urban planning projects, creating efficiency for the 
department of urban planning and inclusion for its 
citizens. During the research programme, Admi-
notech received design demands for its technology 
system both from the public as well as other pri-
vate sector actors such as construction companies 
willing to demonstrate their urban design projects 
in its 3D virtual world. As an outcome, Adminotech 
was recently able to release a new service prod-
uct with a novel business model for global markets 
while continuing to develop applications for the EUE 
research environment.
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Thus, the city has acted as a co-creation partner and 
provided an environment for experimentation and 
collaboration while it has also increased its own effi-
ciency and enhanced its culture for innovativeness. 
In the same process, researchers at Aalto University 
have produced articles for world-class publications 
in accordance with the objectives of the university. 
Thus, in this case, the value is a multifaceted con-
struction created in co-creation processes guided 
and supported by innovation policy instruments. 
Such an open innovation programme, however, 
requires a culture and mandate for innovation as 
well as ownership for the transformation process in 
the organisations of the public sector. The experi-
ments may require a protected niche for transition 
experiments to reveal the transformations needed 
for, for example, the legislative framework; as the 
example in case, the virtual world environment may 
enable inclusive participation and changes in the 
urban planning process that call for changes in the 
related legislation for urban planning in the cities. 
In a similar manner, such modelling and communi-
cation technologies may change power structures 
inside public actors as the design and decision alter-
natives become more understandable and action-
able for the parties involved in the decision-making 
process.

Conclusions and recommendations
The cases presented demonstrate how the various 
orientations and objectives of public and private 
entities must be carefully considered in co-creation 
cases and, in optimal cases, new system-level pro-
cesses and roles would need to be created. Only 
then can the organisational and institutional sus-
tainability required for effective service delivery 
be ensured. As such, the cases build on the notion 
that quantitative macro-level analysis alone cannot 
explain the success or failure of the systems, but 
instead, qualitative micro-level analysis is required 
for the analysis of the system determinants. With 
such analysis, the innovation projects can focus on 
the root case issues and factors underlying the suc-
cess or failure of the initiatives.

With this, we derive a more generic conclusion that 
public–private collaboration cases benefit from 
awareness and appreciation of the various com-
peting objectives, mandates and limitations. Expe-
rience of these intangibles requires longitudinal 
large-scale experimentation in real-life environ-
ments. Only with accumulated knowledge in local 
ecosystems can services be developed to meet the 
specific needs in a sustainable and cost-effective 
manner.
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3.1. Open innovation in smart cities: the rise of digital entrepreneurs

Abstract
This article is about open innovation in smart cit-
ies and about citizens’, albeit different, roles. Open 
service innovation is about engaging users as co-
creators of the new services and eventual benefi-
ciaries in terms of share-of-profit, users, IPR (intel-
lectual property rights), shared ownership, etc. The 
digital future of Europe is highly dependent on the 
digital single market and citizens’ participation in city, 
regional and country governance. Open innovation in 
smart cities is essential to Europe’s economic growth 
and job creation. The digital entrepreneurs arising 
out of these individuals have essential roles to play 
to boost the EU economy. The ICT infrastructures, 
by themselves, are not enough to build a smart eco-
nomy and a digital single market. In order to achieve 
a smart economy in Europe, it is necessary to exploit 
the societal and intellectual capital of the people in 
support of ICT-based knowledge-intense services and 
services in general. If society manages well in the cur-
rent economic turmoil, it will be possible to exploit the 
creative and digital entrepreneurial mindset and turn 
into wealth for society, the market and well-being.

Introduction: state-of-the-
art open innovation in Europe 
and stakeholders involved
In western and newly developed countries, the ser-
vice industries’ contribution to GDP amounts to 
approximately 70 % [1]. Services represent 60–70 % 
of the GDP in the EU Member States [2]. The Member 
States’ economies are therefore highly dependent on 
service innovation for their growth and employment. 
Technological developments in information and com-
munication technology act as drivers and enablers 
of many service innovations [3]. Knowledge-intense 
services are a strong base for economic growth and 
for the well-being of all citizens in society.

Open innovation, as introduced by Chesbrough 
(2003) [4], but in existence even a century ago 
under different terms (i.e. participative co-creative 
workshops in 1919–33 in Bauhaus in Berlin [5]), is 

an innovation practice that strives to make inno-
vation quicker, easier and more effective by the 
exchange of ideas fostered by collaborative envi-
ronments. Chesbrough essentially sees this as 
a tool to improve the marketing of ideas, to the 
benefit of the companies involved. The basic idea 
revolves around purposive inflows and outflows of 
knowledge to accelerate internal innovation, and 
expand the markets for external use of innovation, 
respectively. ICT and Internet technologies support 
the flow of knowledge in a connected world.

The definition of open innovation is undergoing 
a revision. In 2008, the Open Innovation Strategy 
and Policy Group (OISPG) was established to sup-
port the strategy and policy development for ‘user- 
centric open innovation for services’ [6]. The group 
elaborates the definition of open innovation pro-
posed by Chesbrough revolving around the follow-
ing fundamental elements: extensive networking 
between all involved stakeholders (research organi-
sations, businesses, public entities, user and user 
communities, that is the quadruple helix); innova-
tion as a co-creative and user-centric collaborative 
procedure; and the availability of, and access to, 
open functional platforms for interaction between 
users and service providers. Open innovation is 
about public–private–people partnerships (PPPP).

The Digital Agenda for Europe [7] states that better 
use of information and communication technolo-
gies will help to speed up economic recovery and 
lay the foundations of a sustainable digital future.

Open platforms, processes and communities leading 
to experimentation, application research methodol-
ogy and rapid prototyping are starting points for the 
take-up of ICT-based innovations in Europe. Unfor-
tunately, Europe is slow in the uptake of these ICT-
based innovations. While social changes are major 
drivers of innovation, in the EU, we could make better 
use of it when building ‘smart citizens’ and a ‘smart 
economy’.

CHAPTER III

Interesting cases 
and examples
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Figure 1: Reverse innovation pyramid: wealth generation and share of profit [10]

Neelie Kroes, Vice-President of the European Com-
mission responsible for the Digital Agenda, argues 
that unlocking the digital future can be achieved 
through open innovation and that openness is cen-
tral to success in this digital revolution and that 
we should create maximum room for user-driven 
innovation [8].

In Horizon 2020 [9], there will be a new, more inte-
grated approach to innovation, which is reflected in 
the new tools and research methods, as well as the 
new approach more strongly integrating research, 
development and innovation. Open innovation could 
be one of the new approaches interlinking the vari-
ous elements.

On the technological side, the combination of mobile 
Internet, cloud computing, ICT services and grow-
ing sensor networks support the needs of the ‘smart 
economy’. How to achieve a ‘smart economy’? Should 
we create more regulations and policies? In order to 
build a ‘smart economy’, creating more regulations is 
not the answer: creating the digital single market is.

Individuals’, albeit different, roles (users, 
citizens, etc.) and wealth generation
In July 2011, the final report of the industry-led 
study OSI, Socio-economic impact of Open Service 
Innovation, supported by the European Commission’s 
former Directorate-General for the Information Soci-
ety and Media, was released [10]. The study assesses 
the economic and societal potential and impact of an 

open service innovation approach in Europe. The OSI 
study was coordinated and led by Logica Business 
Consulting’s Dr Gohar Sargsyan (now part of CGI). The 
consortium consisted of IBM, Nokia, Intel, Novay and 
the Innovation Value Institute. The OSI study consid-
ers the role of users and citizens in open, user-driven 
service innovation, as part of the industrial ecosys-
tem, in the context of societal and ICT developments.

The OSI report offers modern models, methods and 
approaches to open innovation, as well as analy-
ses of the challenges of economic values, wealth 
generation in socioeconomic terms and creation 
of common values. It also suggests successful 
business.

According to the study findings, wealth generation 
relates to client, employee and shareholder satis-
faction in equal terms. In fact, this means a fur-
ther increase in the role of the individual, user and 
citizen because, in the end, client, employee and 
shareholder all refer to the same individual, albeit 
in different roles. Our society is becoming aware of 
the role the individual is playing in the well-being 
of everything around us. The consequence of this 
trend is that we also have to reverse thinking about 
the innovation cycle. We have to start at the indi-
vidual and focus on what is adding the most value 
to that individual.

This thinking is described as reversing the innova-
tion	pyramid	(Figure	1).
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Innovation (in product, service or delivery) must 
raise and create value for the market, while simul-
taneously reducing or eliminating features or ser-
vices that are less valued by the current or future 
market, thus fostering wealth generation for the 
market.

Wealth generation in an inclusive society can be 
understood as the right combination of creativity, 
content and technology that will generate services 
that close the digital divide. Closing the digital 
divide pays off in social values. Social coherence 
needs specific attention in response to the frag-
mentation of society by television and passive 
Internet use.

As for wealth generation for well-being, this can be 
explained by the following: there are many oppor-
tunities once the worlds of information, monitoring 
and communication have been brought together. 
Sharing content and creativity through the Internet 
will create new, and good, work/life balances: wher-
ever and whenever. Wearable technology supported 
by Internet coaching will create well-being lifestyles 
for young people and the elderly; hence, healthcare 
costs will be controlled through communication as 

needed. Sustainable energy, sustainable water and 
sustainable material use will require a complete 
turnaround in our daily practices: for companies, for 
individuals, for the government.

Smart cities
Another	emerging	term	 is	 the	 ‘smart	city’	 (Fig-
ure 2), which is explained as follows: urban per-
formance currently depends not only on the city’s 
endowment of hard infrastructure or in other 
words ‘physical capital’, but also on the avail-
ability and quality of knowledge communica-
tion and social infrastructure or, in other words, 
‘intellectual and social capital’. Smart cities can 
be identified and ranked along the following six 
main dimensions: a smart economy; smart mobil-
ity; a smart environment; smart people/citizens; 
smart living; and, finally, smart governance. These 
six dimensions connect with traditional regional 
and neoclassical theories of urban growth and 
development. In particular, the dimensions are 
based — respectively — on theories of regional 
competitiveness, transport and ICT economics, 
natural resources, human and social capital, well-
being, and participation of citizens in the govern-
ance of cities.

Figure 2: Smart cities
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There are many European initiatives launched under 
‘smart	cities’.	For	example,	the	EuroCity	network,	
which unites the local governments of more than 
140 large cities in over 30 European countries [11]; 
the European Network of Living Labs facilitating 
users’ involvement in the innovation process [12]; 
and the Smart cities initiatives funded by the Euro-
pean Commission [13] [14].

Active participation of citizens and all stakeholders 
is important in generating wealth for individuals, 
society, market, and well-being and job creation.

The future ICT for smart cities
European cities have an essential role in the Euro-
pean economy. Efficient networks of European 
‘smart cities’ are important in European sustainable 
economic development. The use of open source and 
open access solutions, developments in and contri-
butions to open standards, open regulatory frame-
works, sharing knowledge among EU cities, open 
creation, co-creation and collaboration processes 
and co-production at European level by fostering 
digital entrepreneurship, raising creativity and inno-
vation are the bases to achieve a smart economy 
in Europe.

There are various ongoing initiatives to reach this; 
many governments and cities are encouraging resi-
dents’ participation in governance by making public 
data available. One of the representative European 
initiatives is CitySDK which is supported and co-
funded by the European Commission, Directorate-
General for Communications Networks, Content and 
Technology’s ICT CIP PSP programme [15].

The CitySDK project is developing large-scale 
pan-European smart city service pilots cover-
ing eight cities (Amsterdam, Barcelona, Helsinki, 
Istanbul, Lamia, Lisbon, Manchester and Rome) 
in the domains of smart mobility, smart partici-
pation and smart tourism. CitySDK is creating 
a toolkit for the development of digital services 
within cities. The toolkit comprises open and 
interoperable digital service interfaces as well 
as processes, guidelines and usability standards. 
CitySDK enables a more efficient use of the exper-
tise and know-how of developer communities to 
be applied to city service development. This will 
enhance the development and innovation capa-
bility and between-city transfer possibilities of 
European smart city applications. CitySDK plans 
to engage a vast number of citizens and develop-
ers to further exploit the CitySDK reaching a total 
coverage of 31 million people, with up to half 
a million active real people-users, engage up to 
1 000 new developer SMEs in eight countries, and 

build a self-sustaining, thriving smart city applica-
tion ecosystem that lasts well beyond the project 
lifetime.

These kinds of initiatives are fundamentally impor-
tant for a single market for European smart city 
applications and users’ engagement.

Rise of digital entrepreneurs
The further rise of individuals results in the crea-
tion	of	a	new	class	of	‘digital	entrepreneurs’	(Fig-
ure 3). In the current economic crisis in the EU, 
a high percentage of graduates of higher educa-
tion start their own enterprise. Their ambition, at 
the start at least, is not to enter a big corporate, 
but to exploit their own intellectual capital at the 
innovation stage. These digital entrepreneurs are 
the brave entrepreneurs, visionaries. They explore 
the unknown, discover a new world of innovative 
solutions to problems, take high risks and they are, 
in fact, the founders of the next-generation jobs. 
As part of an ecosystem, all stakeholders involved 
(governments, policymakers, smart cities, corpo-
rates, educational institutes and society in gen-
eral) have a role to play in helping these digital 
entrepreneurs to grow and, thus, create European 
wealth. If we manage well as a society, we can 
exploit a vast resource of creative and entrepre-
neurial minds.

Figure 3: Digital entrepreneurship
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Conclusions
Open innovation is about extensive network-
ing between all involved stakeholders (research 
organisations, businesses, public entities, user and 
user communities), innovation as a co-creative and 
user-driven collaborative procedure, and availabil-
ity of, and access to, open functional platforms for 
interaction between users and service providers. 
The role of individuals in the innovation and co-cre-
ation process is increased as they take on different 
roles (employee, shareholder, user, citizen, student, 
professor, etc.). Citizens’ and residents’ participa-
tion in the governance of the city is the inexpensive 
and necessary bottom-up governance which fosters 
wealth generation in well-being, in an inclusive soci-
ety, in the market, and in the share of profits. Smart 
cities are the backbone of Europe’s economy and 
have an important role to play in building a smart 
economy and digital single market together with 
smart people. The further rise of such individuals 
results in the creation of a new class: digital entre-
preneurs, who are essential in the current European 
economic situation and for job creation.

The European political, cultural and economic 
model is based on diversity, subsidiarity, collabora-
tion, and pervasive creativity across all of society. 
All the key assets needed already exist to create 
a European open innovation ecosystem and for it 
to become a source of profitable and fast business 
growth.

Finally,	I	would	like	to	strongly	encourage	all	the	
stakeholders involved in the innovation ecosystem 
to be brave and see the current crisis and economic 
difficulties as an opportunity to grow, to change 
and to build a better economy, and to act promptly 
towards the solutions, thus creating wealth for 
Europe. To end this paper, I want to invoke an entre-
preneurial spirit within every individual with the fol-
lowing slogan: Think big, start small, accelerate 
fast. 
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3.2. Participative innovation in smart urban lighting

Introduction
The world is rapidly transforming [1]. Economic, eco-
logical and technological developments transcend 
existing boundaries and challenge the way we inno-
vate [2]. The challenge we face is to reinvent inno-
vation as well, changing the way organisations and 
industries innovate and cooperate. Only with a new 
approach we can design a better future: an approach 
where stakeholders from government, organisations, 
companies and users participate in new ways of 
collaboration [3]; an approach where solutions are 
realised that makes our society future-proof. Partici-
patory innovation means that the innovation team 
changes: expanding beyond the boundaries of the 
own	organisation.	For	organisations	and	companies,	
this is a huge step. Every partner must be willing to 
think and act beyond their own borders and partici-
pate in a joint effort. Participative innovation is a new 
way of working, where new challenges are encoun-
tered. In the field of urban lighting, this transforma-
tion is strongly felt. This paper will further explore 
the challenge and describe a rich case study where 
participative innovation is used to rethink, redesign 
and realise the solutions to transform urban lighting 
from functional lighting to improving social quality.

New lighting technologies are creating a revolution 
in the lighting industry. The lighting industry will go 
through an evolution similar to the development in 
computing since the invention of the first transis-
tor. In the next 12 years, 80 billion light bulbs will 
be replaced by LEDs. LED technology offers many 
advantages, such as chromaticity control, better 
light quality, and higher efficiency [4].

One of the application areas for new lighting solu-
tions is urban lighting. Cities see great opportuni-
ties in the newest lighting technologies and want 
to embark on the transition towards energy savings 
and cost reduction and, at the same time, contrib-
ute to other values such as city marketing or eco-
nomic development by enabling the 24/7 economy. 
Visionary cities also see opportunities to become 
a creative hotspot where societal challenges drive 
new lighting innovations.

However, making the right decision is not an easy 
task keeping in mind costs, sustainability and soci-
etal impact in the short and longer term. With the 
extended possibilities that LEDs offer and integra-
tion in smart sensor networks, new opportunities 
arise to further reduce energy use and light pol-
lution, and increase people’s sense of perceived 
personal safety and comfort at the same time. 

However, there is still a lack of experience and 
knowledge on the impact of smart urban lighting 
solutions [5]. Companies are not able to test these 
solutions in the field without collaboration with 
municipalities and, on the other hand, municipalities 
hesitate to invest in solutions that are ‘not ready’.

The challenge is to formulate a vision that extends 
beyond the economic value of urban lighting alone, 
and to create a roadmap to support short-term invest-
ment decisions that will enable further developments 
in the future. This requires a participative approach 
in which businesses, governmental organisations and 
knowledge institutes collaborate to achieve a high 
quality of life with smart urban lighting. The partici-
pative approach takes place on two levels:

•	 the creation of a vision and roadmap for a live-
able city to identify the underlying principles 
for a municipality to guide further innovation 
towards improving the quality of life in the city;

•	 experimenting with intelligent lighting solutions 
in real-life settings to explore and learn how 
smart lighting solutions can contribute to the 
well-being of the citizens in the city.

The city of Eindhoven aspires to be a front runner 
in innovative, intelligent lighting solutions that con-
tribute to a high quality of life in the city. The city 
already has a long-standing tradition of working 
in a triple helix structure in the Brainport Region. 
Building on this tradition, LightHouse, the solution 
partner of the Intelligent Lighting Institute (ILI) at 
the Eindhoven University of Technology, developed 
a participative approach to create a vision and 
roadmap. The approach will be described here using 
the case of urban lighting for the city of Eindhoven.

Approach
The City of Eindhoven is currently faced simultane-
ously with a number of interrelated issues about 
public lighting, which can be formulated as follows.

•	 Firstly,	 there	 is	a	concrete	question	about	the	
replacement of 21 000 street lights in the city: 
is it best to replace these all at once with LED 
lamps? If this investment were to be made now, 
the replacement budget would no longer be suf-
ficient for further renewals.

•	 The City of Eindhoven is working together with 
10 other European cities in a European INTER-
REG IVC PLUS project to define public lighting 
strategies for sustainable cities. The city needs 
to put forward a strategy and action plan as 
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part of this project, and wants to submit a well-
founded strategy with a scope that extends fur-
ther than simply short-term energy savings.

•	 Projects are also currently running in other pub-
lic domains as well as public lighting, for exam-
ple e-care, e-learning and e-traffic. These are 
investigating whether a city-wide infrastruc-
ture is necessary, and what would then be via-
ble business models to recover the associated 
investment. Up to now, no simple and convinc-
ing financial answer has been found within the 
sphere of the current operations.

•	 The city aims to take the role of ‘lead user’, 
through which the city is made available for inno-
vations developed by others (such as commercial 
parties or creative businesses). And, there is a wish 
to engage with citizens in different ways, surpass-
ing the standard idea of ‘citizen involvement’.

The conclusion that the city draws from the devel-
opments outlined above is that more detailed con-
sideration is needed on the question of LED lighting 
than has been the case up to now. Broad accept-
ance — also among the citizens of Eindhoven — 
demands a clear proposition on the basis of which 
well-founded decisions can be taken.

The request from the City of Eindhoven’s public 
lighting department to LightHouse was to formu-
late a vision extending beyond public lighting alone, 
together with a roadmap to allow decisions to be 
taken for short-term measures that will not prove 
to be barriers to longer-term developments. In the 
project, a participative innovation approach was 
applied involving the triple helix in every step.

To formulate a vision and roadmap for urban light-
ing in Eindhoven, extending to 2030, the pro-
ject	was	divided	into	a	number	of	phases.	First	of	
all, the current situation and ambition level of the 
municipality were analysed. Then, with the help of 
the future telling research method, the most impor-
tant drivers for change for a future city with a high 
quality of life were identified and used to create 
a desired scenario for Eindhoven in 2030. To real-
ise this scenario, a roadmap was made plotting the 
possible technological developments and required 
organisational changes together with the cor-
responding timeline. The insights gained into devel-
opments in societal, technological and organisational 
aspects have led to an innovation plan describing the 
concrete steps that can be taken in public–private 
collaboration to achieve the desired future of Eind-
hoven	in	2030	(Figure	1).

Figure 1: The approach to a vision and roadmap for the City of Eindhoven in 2030
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Now: defining the ambition
Using the ILI Reference Model for Sustainable Urban 
Lighting [6], a self-assessment was performed to find 
out where Eindhoven stands in terms of the processes 
relating to policy development, the design and reali-
sation of lighting projects in the city, and the main-
tenance and monitoring of whether the ambitions 
expressed in the policy are achieved. Based on a pro-
cess of self-reflection with municipal staff members, 
the city’s present position on the reference model was 
identified:	the	blue	scores	in	Figure	2.	The	self-assess-
ment revealed that the city has most of its processes 
well organised. Eindhoven is leading in stakeholder 
involvement but the municipal staff members are not 
making their views felt to a sufficient extent in the 
discussions. That means the city runs the risk that the 
interests of citizens do not carry sufficient weight in 
innovative projects. To reach a higher score, the city 
needs to profile itself not as a ‘lead user’ but as a fully 
involved partner in the triple helix.

The results of the self-assessment were discussed 
in a workshop where the ambition level was also 
defined. This revealed that the ambition of the city 
is	at	visionary	level:	see	the	green	scores	in	Figure	2.	
Eindhoven wants to apply innovative technologies to 
address socially relevant issues in partnership with 
the triple helix and with clear citizen involvement 
(quadruple helix). The city recognises the impor-
tance of innovation for the economic development 
of the region, is prepared to accept risks that are 
inherent in innovation, and regards its own primary 
task as safeguarding its citizens’ interests.

This ambition requires collaboration in a quadruple 
helix structure (with the municipality, business parties, 
research institutes and citizens as equal partners). 
The city council has to develop from being a lead user, 
putting the city forward as a test bed for suppliers, 
towards a full partner, safeguarding public interests 
through collaboration in the quadruple helix structure.

Future vision: Scenario Eindhoven 2030
With the help of the future telling Research method, 
a vision was created [7]. The method uses a set of 
cards	with	64	future	trends	(Figure	3).	Relevant	trends	
with a high impact on a liveable city in 2030 are iden-
tified in interviews with thought leaders from industry, 
knowledge institutes and governments. These trends 
are then further illustrated with rich stories about 
possible futures, supported by examples.

An analysis of these rich stories reveals three drives 
for change.

The first driver is the growing influence of information 
(left	column	in	Figure	4).	Our	behaviour	will	be	driven	
by ubiquitous information (automatically gathered 
by sensors or added by users through social media). 
This will allow systems to take over complex tasks, 
especially when biological and sociological factors are 
included in the process of digitisation. This will further 
empower people through good technology applica-
tions. This driver triggers a number of questions: is 
it enough, and is it fair, for the city just to retain the 
task of social safety, when efforts are being made 
all around us to create an open grid? Who will decide 

Figure 3: The future telling card set
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who’s allowed to do what? Who is the owner of a net-
work and information (and are they trustworthy)? 
Technology becomes a social design process; this is an 
ethical design issue, in which a code of conduct also 
needs to be designed by involving all stakeholders. To 
allow this driver to develop in the direction of a posi-
tive society, an ethical recalibration is a prerequisite.

The second driver is the perception of value (middle 
column	in	Figure	4).	The	Netherlands	has	an	excellent	
‘liveable environment’, we have nothing to complain 
about, but the awareness of scarcity is beginning to 
take hold. There needs to be some kind of stimulus to 
make alternatives more attractive. People will start 
to use information to deliver on their individual needs 
and use self-management and take responsibility for 
their own situation in all kinds of areas: care, social 
safety, energy. There will be an increasing aware-
ness that we all have duties and responsibilities, and 
innovation will increasingly start from a social per-
spective. The awareness will grow that scarcity isn’t 
just a question of money (it also means attention, 
love). In this context, is it enough for the city to just 
put itself forward as a Living Lab, without having its 
own point of view about how to deal with innovation 
and change? Who is in control? Which prerequisites 
will have to be facilitated? What is the new economic 
system? There will be a revaluation of value: new 
value models (not just business expressed in euros) 
that strive for reciprocity, for forms of value beyond 
money. This second driver, the perception of value, 

requires an economic re calibration, in which new 
forms of value beyond money are included.

The third driver is the potential of people (right col-
umn	in	Figure	4).	There	is	increasing	independence:	
in work (partly as the result of circumstances, partly 
through choice) and in education (where financing of 
talents is expected to take place, instead of institu-
tions). New networks are being formed based on indi-
viduals’ own, deliberate choices, where people decide 
for themselves with whom they want to do things. 
New (ad hoc) networks arise across boundaries. Cities 
(regions) have an important role in bringing creative 
and ambitious people together, working on develop-
ment, based on a vision, towards a higher goal. New 
developments and innovations start in attractive cit-
ies. Is it then enough, and is it fair, to use a smart 
grid to provide openness but without defining the 
framework? What role does the city take in relation to 
creating a framework, legislation, opportunities, and 
in developing a vision and making choices? Bringing 
parties together works for people who can express 
themselves, but how can you safeguard the interests 
of the weaker members of society in the quadruple 
helix? This driver, the potential of people, asks for 
a social recalibration.

With the drivers for change, a discussion was started 
on their impact on Eindhoven in 2030. This resulted 
in a scenario for the future vision for Eindhoven 
specifically. A multipurpose, smart lighting grid will 

Figure 4: Three drivers for change
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be introduced, combing ICT (IP), energy and light-
ing functions. This will create new possibilities (and 
with them new design opportunities) in the ways the 
social and urban space can be used. The municipal-
ity will have an important role in providing the smart 
lighting grid as a public utility, including lighting in its 
broadest sense (from functional lighting to multime-
dia art projections), and safety in its broadest sense, 
including social safety, traffic systems and air qual-
ity. In 2030, the public space will no longer be just 
a ‘transit’ space, but an extension of living space. The 
municipality will be responsible as the provider and 
will ensure the smart lighting grid serves society’s 
needs. Processes will have to be set up to safeguard 
the public interest and to make the grid accessible 
for all kinds of initiatives (citizens, commercial) to 
ensure continuous development in and through the 
quadruple helix. This also means creating space for 
experiments by providing (temporary) Living Labs to 
co-create and test together with partners.

Figure	5	shows	a	visualisation	of	the	scenario	with	
a number of examples to provide inspiration for 
the roadmap sessions reviewing the technological 
opportunities to realise the scenario 2030.

The route: Roadmap Eindhoven 2030
The Eindhoven 2030 scenario served as an inspira-
tion to explore the technological opportunities and 
to actually put them into practice. The roadmap 
methodology [8] was used in workshops with repre-
sentatives of the triple helix. Experts from industry 

including Philips, Schreder, Cisco and Cofely and 
knowledge institutes including TNO and TU/e have 
indicated the possibilities they see in the areas 
of lighting and smart technology and placed them 
on a timeline. They have also highlighted the pre-
conditions for the organisation. This topic was also 
discussed in a session with personnel from the 
municipality.

Figure	6	shows	the	elements	of	the	roadmap.	The	
raw data from the roadmap workshops have been 
clustered on a number of important elements placed 
on a timeline. This provides insight in the steps for 
the development of a smart lighting grid.

Lighting technologies will first be improved on energy 
performance. In the near future, the focus will shift 
towards more dynamic and interactive systems that 
allow ‘light-on-demand’ in interactive lighting sce-
narios. Interaction with real-time information makes 
social systems possible that are more responsive to 
the needs of citizens. In the longer term, the lower 
energy requirements of the light sources and con-
trols will make small, self-sufficient lighting systems 
achievable that disappear in the context of their 
environments. In 2030, the system will be invisibly 
integrated in the area and will interact through intui-
tive controls.

Developments in technologies for smart cities are 
currently focusing on realising a broadband infra-
structure with many access points. In the near 

Figure 5: Eindhoven in 2030
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future, the availability of open data from different 
sources will drive new systems development: firstly, 
as separate systems (e.g. traffic management, air 
quality systems, navigation systems, emergency 
systems) but later merging into a ‘system of sys-
tems’. This will allow further optimisation of the use 
of energy across different services. Restrictions in 
energy consumption are expected to disappear in 
the longer term. This is, on the one hand, because 
systems are becoming increasingly efficient resulting 
in a decrease in consumption and, on the other hand, 
because of constant improvements in the genera-
tion of sustainable energy, which means more sus-
tainable energy becomes available. By 2030, smart 
cities will be within reach through the integration of 
solutions for various urban services (energy, waste, 
mobility, care, lighting, etc.), communicating and 
coordinating their behaviour jointly.

The roadmap discussions also reveal required 
organisational	changes.	First	of	all,	plans	will	need	
to be developed for the various areas in the city, 
with priority for socially important themes. Inno-
vative tendering process are needed that enable 
new business models in public–private partner-
ships. In fact, new ecosystems need to be created, 
in which innovation also plays a role in the longer 
term. In parallel, Living Labs will need to be set 
up to start co-creation in the quadruple helix on 
societal issues. A deeper understanding about the 
needs of the citizens will give rise to new products 
and services. The municipality will need to play an 
active role in defining new laws and regulations to 

facilitate these innovations and also to ensure that 
the public interest is safeguarded.

Last but not least, the roadmap connects the 
technological options to the milestones in societal 
transformation	to	achieve	the	aspired	vision.	Firstly,	
a transition in the perception of people will take 
place as the awareness of scarcity drives better-
considered choices. There is a shift to more social 
responsibility for themselves, others and the envi-
ronment (not just ‘me’ but more ‘we’). This results 
in a broader support for sustainability, with citizens 
who also expect the government to make better-
considered, more responsible choices. Then, a transi-
tion in social connection takes place, where respon-
sible people make good use of technology to create 
new and significant links with other people with 
comparable ambitions. If the government is with-
drawing, self-management becomes increasingly 
important. The new social networks can also play 
a role in the Living Labs, with input on the desired 
activities, system behaviour and dynamic lighting 
scenarios. The next transition is in social innovation: 
enterprising people and cities will co-innovate on 
valuable solutions that contribute to higher ambi-
tions. A smart city can only function if all parties 
in the quadruple helix act in a way that is carefully 
considered and contributes to a better quality of life 
in the city.

The	 complete	 roadmap	 is	 shown	 in	 Figure	 7.	
A poster size version is available online (http://www.
ili-lighthouse.nl/DownloadroadmapEN.html).

Figure 6: Elements of the roadmap

http://www.ili-lighthouse.nl/DownloadroadmapEN.html
http://www.ili-lighthouse.nl/DownloadroadmapEN.html
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The roadmap shows that much is already possible 
in terms of technology. However, finding a payback 
model for the investment in public–private part-
nerships is much more of an issue. Different areas 
in the city demand different infrastructures and 
have different possibilities in terms of the payback 
model. Where, for example, the city centre requires 
high data rates to integrate video signals, lower 
data rates may be sufficient to control the light-
ing systems in some of the residential areas. It is 
also clear that some ‘customers’ for high bandwidth 
can be found in the city centre, thereby enabling 
other payback models. It, therefore, appears logical 
to differentiate the plans for the respective areas, 
while also taking into account the payback model 
and the stakeholder needs in each area.

The roadmap defines the societal drivers that 
determine the quality of life, but still little is known 
about the citizens’ perception of social cohesion 
or safety through new lighting solutions. With the 
roadmap, cities can take three concrete steps in the 
short term for specification and implementation.

To translate societal drivers into daily practice, citi-
zens have to be involved and any consequences of 
lighting solutions on their perception have to be 
defined as leading questions for innovation. At the 
same time, short-term investment decisions should 
focus on flexible infrastructures that enable experi-
mentation involving partners from the quadruple 
helix to find answers to these questions, starting 
participative innovation, exploring openness in the 
system architecture on all levels and creating viable 
business models. In this way, Living Labs are cre-
ated; new products and solutions are co-designed 
and tested with the involvement of citizens. Thus, 
society learns and innovates together and becomes 
a creative hotspot where societal challenges drive 
new lighting innovations.

The plan: next steps
Based on the vision and roadmap, future-proof 
follow-up steps can now be defined. Because the 
city’s ambition is to stay ahead in technology and 
innovation, it is important for the innovation pro-
cess to be defined and anchored to allow continu-
ous experimentation and development with new 
products and services. Although most parties (com-
panies, knowledge institutes and the municipality 
itself) are aware that innovations relating to the 
smart lighting grid have to be handled in a different 
way to the standard tendering processes, it is not 
yet clear how the innovation process should actu-
ally be handled. Partnerships between public and 
private parties will change, and will focus mainly on 
knowledge integration to reach a total system con-
cept and on generating new payback models. The 
municipality will have to safeguard public interests 
in these partnerships, which means it will have to 
take its full responsibility in the triple helix, while, at 
the same time, extending this into a quadruple helix 
by actively involving citizens.

To ensure innovation through the entire system, it 
is necessary to understand the system architec-
ture.	In	Figure	8,	four	levels	are	distinguished	in	the	
architecture (centre column, from bottom to top): 
infrastructure, devices, data and services. Each of 
these levels is an enabler for the level above it, and 
innovation can take place at each level. To ensure 
innovation through the entire system, two aspects 
will need to be arranged:

•	 the openness of the system (left column in 
Figure	8):	the	municipality	will	have	to	ensure	
transparency at all levels of the system; for 
most commercial parties, this will conflict with 
their present business models, which, in many 
cases, are based on ownership of (parts of) the 
system;

•	 the organisation of innovation (right column): 
the municipality will have to take a controlling 
role in organising the partnerships in the quad-
ruple helix.
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The municipality will have an important role to 
establish the preconditions for innovation. This 
includes the safeguarding of public interest and 
availability of the basic services by providing open 
access to the system at all levels: connectivity to 
the infrastructure for public services, access to the 
devices, access to data for public interest and access 
to acquired knowledge. It also includes ensuring con-
tinuous innovation and co-creation with citizens by 
organising the quadruple helix to innovate at all lev-
els of the system: innovations in the infrastructure, 
innovations in the system of devices and developing 
a standard interface, innovation in services to drive 
development of new applications, and social innova-
tion to prioritise societal challenges and issues that 
are deemed important by the citizens.

The concrete steps to be taken in the short term 
involve the creation of a plan at city level that 

indicates ambitions and priorities. In parallel, pilots 
can be carried out in specific urban areas that pro-
vide	a	learning	platform	and	scalability	(Figure	9).	
There are big differences in the desired function-
alities and dynamics: for example residential areas, 
shopping centres, industrial areas, ring roads, night-
life areas or parks. In each area, experiments can 
be performed in a ‘small’ ecosystem to find viable 
payback models for the investment and new busi-
ness models for new products and services. Partici-
patory innovation can be anchored in the area by 
engaging the directly involved parties and citizens 
in the quadruple helix structure. The municipality 
can take the initiative in its role as a fully fledged 
partner. The small-scale pilots can be scaled-up 
once enough practical experience and confidence 
have been built through use.

Figure 8: Prerequisites for innovation

Creating conditions to safeguarding the public interest and 
availability of basic services by providing open access to the 

system at all levels. 
  

Guarding public interest Innovation in quadruple helix 

Ensuring continuous innovation and co-creation with 
citizens by organising the quadruple helix.   

Services 

Data 

Devices 

Infrastructure 

System  
architecture 

Open knowledge 
Providing access to acquired knowledge of proven user pro�les for 

co-creation partners 

Open data 
Providing access for involved parties to data for general/public 

interest 

Open access 
Providing access for modules to the system (the ‘ lego’ lamp-post) 

Open connectivity 
Providing access for public services to the infrastructure 

Social innovation 
Continuous monitoring of societal issues to prioritise innovation 

Services innovation 
Stimulating application development to ensure the ambition is 

realised, within code of conduct 

System innovation 
Organising development of a standard interface between systems 

Structure innovation 
Continuous monitoring alignment of shorter and longer term 
decisions in infrastructure with vision and roadmap to avoid 

con�icts and mismatches 

Plan at city level 

Pilots in urban areas Ambition & 
priorities 

Learning & 
scaling-up 

Figure 9: Next steps
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Concrete actions for the short term can be formu-
lated as follows.

•	 Eindhoven as a Living Lab: setting up Living Labs 
and organising learning cycles, experimenting 
with innovative lighting solutions and learning to 
work in new collaboration structures; the quad-
ruple helix.

•	 The municipality as an innovative organisation: 
anticipating the changing role of the municipal-
ity by setting up new processes by defining new 
roles and responsibilities to safeguard the pub-
lic interests in innovation, from citizen involve-
ment to co-innovation with citizens and organ-
ising the ethical debate.

•	 Towards Europe: the municipality can ensure 
continuous innovation by the way the project 
description is formulated, instead of simply 
specifying the delivery of a system or provi-
sion of a service. In case existing contracts and 
regulations cause limitations in the ability to do 
this, the municipality will have to take the lead 
in discussions with European authorities about 
necessary changes (e.g. in relation to the ‘digital 
agenda’) to enable innovative procurement and 
facilitating adaptations in standards and regu-
lations for innovative lighting solutions.

In the coming years, innovation in public light-
ing systems will evolve from purchasing products 
and services developed by companies to participa-
tory innovation in a quadruple helix structure. This 
also means that all partners will have to embrace 
mutual dependency in participative innovation and 
learning by doing.

Conclusion
The challenge we faced was to formulate a vision 
that extends beyond the economic value of urban 
lighting alone, and to create a roadmap to support 
short-term investment decisions that will enable 
further developments in the future. We took a par-
ticipative approach to innovation, in which busi-
nesses, governmental organisations and knowledge 
institutes were invited to collaborate to achieve 
a high quality of life with smart urban lighting.

In the creation of the future vision and technical 
roadmap for a liveable city, we invited many partners 
to think with us and share their ideas, experiences 
and visions. The result is not only an inspiring vision 
with a broad view, challenging the quality of life in 
cities in 2030. A collateral value is the adoption of 
the vision and roadmap by all participants: because 
they recognise their contribution to the story, they 
are willing to adopt the integrated story. The shared 
result is owned by all and this has an impact on the 

acceptance of the roadmap in the municipality as 
well as in the cooperating parties and society.

However, a vision is one thing. The next step is 
implementation. The step towards implementation 
proves to be tough. Every partner must be willing to 
think and act beyond their own borders and direct 
short-term repayment. Every partner must be able 
to define their role in the innovation towards a bet-
ter quality of life. This does not happen overnight, 
nor by itself. The challenge we face now also has to 
be shared by the participants, together with a will-
ingness to adopt an experimental approach. This 
links closely to the transition our society is currently 
going through: with a growing influence of informa-
tion and people, a changing perception of value and 
a social-driven approach.

This requires a new approach to innovation, where 
stakeholders from government, organisations, com-
panies, and users participate in new ways of collab-
oration. An approach where solutions are realised 
that make our society future-proof; an approach 
where we participate in a redesign of the world 
while it keeps spinning.
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3.3. Smarter water: why open innovation is essential for managing the 
world’s most essential resource

Introduction
Water is one of our most essential resources. Yet 
many of us may not fully realise how important 
water actually is and the extent of the intercon-
nections between water and a host of other areas. 
We cannot survive without water — aside from the 
water we directly consume, it is also a key input for 
producing the food needed for our survival. As the 
world’s population increases from 7 billion now to 
an estimated 8 billion in 2025 [1], the demand for 
water will rise to satisfy increased demand for food, 
particularly as meat consumption in global diets 
increases [2]. Every time you consume a kilo of beef 
you may not realise that it takes 15 500 litres to 
produce it compared to 1 300 litres for a kilo of 
wheat [3].

Water is also critically important for health and this 
link is significant — over 50 % of the world’s hos-
pital beds are occupied by people suffering from 
water-related diseases [4]. Water is also essential 
for producing a host of goods and services right 
across the economy. Each of us, on average, con-
sumes about 3 800 litres a day embodied in the 
goods and services we produce as well as the water 
we directly consume [5]. As the world’s population 
and their incomes grow, so too will demand for the 
water to produce the goods and services needed 
to satisfy consumption. Energy, in particular, is 
heavily reliant on water — it accounts for almost 
half of the total water used in the United States [6] 
and 44 % in the European Union [7]. As our energy 
needs grow, so too will our need for water and 
issues with water availability are already restrict-
ing energy production in various ways [8].

A less obvious, but still important, link is to our 
transport networks — road and rail networks are 
becoming more vulnerable to flooding from storm 
surges, rainstorms and rising water tables [9], 
transport infrastructure along coastal regions is at 
increasing risk from sea level rises [10], while at the 
other end of the spectrum, drought is pushing roads 
to their design limits and causing cracking [11], as 
well as restricting navigation channels [12].

The world’s water system is facing 
several significant challenges
It is important for us to realise the full extent of 
how important water is because the world’s water 
system is experiencing several significant issues 
that are creating critical vulnerabilities. The impact 
of these problems could potentially be widespread 

given the nature and extent of the interlinkage 
between water and other systems that we have 
just described. And, while each of these issues on 
their own is significant, they are also interrelated, 
so challenges in one area can worsen and exacer-
bate the problems we are facing in other areas of 
our	water	system	(Figure	1).

Population growth and urbanisation are driv-
ing a significant increase in water usage and this 
is creating a problem with water stress — where 
demand exceeds water available [13]. The inten-
sity of our water use is also rising — water use 
increased at twice the rate of population growth 
between 1900 and 1995 [14]. At the same time, 
water availability is decreasing and this is worsened 
by declining water quality in many parts of the 
world which effectively reduces the supply of water 
available [15]. As a result, we are facing growing 
problems with water stress and this is affecting all 
regions globally [16].

We are also facing almost universal issues with 
the infrastructure underpinning our water sys-
tem. Many systems have problems with water 
that is ‘unaccounted for’ or lost through leakages 

Figure 1: Interrelated challenges 
in the world’s water system
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or theft. In the United Kingdom, 3.4 billion litres of 
water are lost daily through leakage [17]. In Mum-
bai, India, 700 million litres of water are lost daily 
through leakages and illegal connections [18]. The 
average leakage rate in Latin American cities is 
35 % [19]. But there are also issues with existing 
infrastructure simply being inadequate to meet 
growing needs. In Brazil, inadequate water and 
sewage treatment facilities mean that more than 
half of all cities are at risk of water shortages by 
2015	 [20].	For	cities,	governments	and	utilities,	
enhancing and expanding infrastructure is costly. In 
the United States alone, USD 1 trillion is required 
by 2025 to fix ageing water infrastructure prob-
lems [21]. Of course, financial constraints for many 
cities and regions mean investment on the massive 
scale required is not a viable option, so new ways 
of managing our infrastructure need to be found. 
Infrastructure issues impact other water issues 
— ageing water or sewer pipes are more prone to 
failures that can contaminate water, and also con-
tribute to water stress through the inability to bal-
ance supply and demand, as well as worsening the 
impact of flooding.

Changes in the hydrological cycle are creating 
more frequent and intense episodes of flooding 
that result in significant human and financial costs. 
Globally, between 1980 and mid-2012, more than 
4 000 flood disasters affected 3.5 billion people, 
killed 6.9 million and caused USD 559 billion of 
damage [22]. Unfortunately, these problems are 
set to worsen and we expect that by 2050, the 
global population at risk from flooding will grow 
33	%,	from	1.2	billion	to	1.6	billion	[23].	Flooding	
adversely impacts water quality as surface con-
taminants enter water supplies, so if we are not 
adequately addressing this problem, our existing 
issues with water quality will also worsen. Over 
2 million tonnes of sewage and industrial and agri-
cultural waste are already being discharged into the 
world’s waters every day [24]. In the United States 
alone, sewer overflows discharge up to 850 billion 
gallons of wastewater annually [25]. On a global 
scale, despite access to clean water being enshrined 
in the UN Declaration of Human Rights, we still 
have a situation whereby over 780 million people 
worldwide do not have access to safe water [26]. 
Our water quality problems are also worsening as 
the number of people without access to safe water 
is expected to rise to 2 billion by 2025 [27].

Against the backdrop of these challenges is the 
critical role the water industry needs to play in 
helping to effectively address these problems. The 
problem is that the industry itself is experien cing 
problems in the form of a looming skills crisis as 

large numbers of older workers retire, and the 
industry is struggling to attract and retain younger 
workers. In the United States, for example, between 
30 % and 50 % of the workforce is expected to 
retire by 2020 [28]. Similar challenges exist in 
Australia, where a Water Industry Skills Taskforce 
was founded in 2008 to address the water sector 
skills shortage as 40 000 additional workers need 
to be recruited by 2019, half of the existing work-
force [29]. The challenge here for the industry is 
to try and improve the ability to attract younger 
— and increasingly tech-savvy — workers into the 
industry so they can play their part in helping to 
solve these challenges.

Open innovation focused on existing 
available solutions can help to more 
effectively address these challenges
Amid all these challenges is some good news. We 
already have the means at our disposal to more 
effectively address these challenges and so open 
innovation can be a core enabler in helping us to 
more effectively solve these problems.

Solutions already exist that can help us build 
a ‘smarter’ more intelligent water management 
system where information and analytics are used 
to deliver improved outcomes right across the 
water management life cycle. We can leverage 
existing solutions and capabilities for fast, auto-
mated collation of information from varied sources 
to increase situational awareness and to merge 
structured and unstructured data from multiple 
sources to create a holistic view of water systems 
at multiple scales. Solutions already exist that can 
build a more interconnected system where there 
is efficient information-sharing to deliver a real-
time common operating picture and drive more 
effective decision-making and effective collabora-
tion across services, agencies, suppliers and user 
communities. Predictive analytics and information 
mining solutions can be used to identify trends and  
hotspots, and specify preventative action based on 
more comprehensive, timely information to improve 
planning, scheduling and tactical decision-making. 
Indeed, many forward-looking utilities and busi-
nesses are already using these tools and solutions 
to address the issues we have just outlined — from 
Dubuque, Iowa, to Sonoma in the United States, to 
Galway Bay in Ireland and many other areas around 
the world.

For	example,	smarter	water	management	enables	
users to more effectively manage demand and 
helps utilities better manage supplies by collect-
ing data on water demand and supply from sen-
sors and smart meter systems across utilities or 
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industrial users’ infrastructure and networks. This 
data can be analysed and visualised in real-time 
to generate insight on water consumption behav-
iour and supply conditions. Users can then use this 
insight to more effectively manage their demand 
while utilities can more effectively control supply 
through better decisions about what, when and how 
much water to store, treat and distribute.

Existing smarter water management solutions 
such as sensors, devices and analytics can also 
help utilities and businesses address issues with 
leakages and ageing infrastructure by generating 
alerts of actual or potential losses from leaks and 
ageing equipment across the network. Reducing 
leakage levels helps reduce operating costs, such 
as for the energy used to pump, treat and pres-
surise water systems, and chemical treatment 
costs, and also reduces the need for costly con-
struction projects.

Smarter water management can help to improve 
preparedness and response to flooding. Data can 
be collected in real-time from river systems, levees, 
sensors and weather systems, combined with his-
torical data and aggregated to monitor and predict 
water flows and floods, monitor emerging threats 
from flooding and pinpoint with greater accuracy 
potential areas at risk to help provide early warn-
ings and enable a more targeted focus for emer-
gency or disaster response.

An open approach that leverages existing solutions 
can enhance the ability of utilities and industrial 
users to monitor and control water quality as vast 
volumes of data on the status of water quality can 
be gathered across industrial or utilities’ networks 
and detect and pinpoint issues for more effective 
and rapid responses to quality problems by helping 
to prevent water contamination while also providing 
insights for long-term planning.

Smarter water management can help address the 
impending skills crisis by improving organisational 
memory and attracting younger workers. It can do 
this by using a smarter approach to data manage-
ment, by helping to construct and preserve organi-
sational knowledge on processes and procedures, 
and by using analytics to support decision-making 
in a consistent way. The more intensive use of 
technology in these ways and the greater collabo-
ration it supports can together help to alter the 
perception of the industry as ‘old-fashioned’. This 
can, in turn, help make it easier to attract young 
tech-savvy workers into the industry so as to 
maintain the critical mass of workers necessary to 
keep water systems functioning effectively.

The need for action
There is danger in thinking that because we 
already have the solutions available the benefits 
from those solutions will somehow naturally flow. 
Looking externally to utilise the tools already avail-
able to more effectively address the existing prob-
lems is necessary, but it is not sufficient. Effective 
open innovation also requires that key stakeholders 
across the water system take action.

There are a number of core areas where the action 
can	be	focused.	For	example,	governments	need	
to develop a strategy for smarter water and help 
develop industry standards for interoperability of 
devices. This can help to accelerate the deploy-
ment of existing solutions by utilities, enterprises 
and the water industry thus fostering more rapid 
‘outside-in’ innovation. Cities can also help by 
acting as the ‘hub’ for fostering openness and 
transparency in data sharing and for bringing key 
stakeholders together. Given that open innovation 
involves inter-organisational relationships as well 
as internal and external knowledge management 
processes, this can help in developing a better 
understanding of open innovation processes to 
realise the benefits from open innovation. Utilities 
themselves can focus on open innovation pro-
cesses by utilising existing solutions to help them 
make better use of the data they already have, 
as well as by collaborating to develop the indus-
try strategic architecture. Businesses can take 
action by assessing water use, developing a plan 
to improve efficiency and calculating the full cost 
of water.

Action by all four key stakeholder groups is neces-
sary for us to put open innovation at the core of our 
approach to solving the world’s water problems and 
to manage water on a scale that is appropriate for 
the resource. The time to act is now.
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3.4. Open data — the new oil for smarter EU cities

According to the last report of the United Nations 
Population	Fund,	around	7	billion	people	inhabit	the	
Earth and about one in two of these people lives 
in a city [1]. In about 35 years, the population of 
cities will be much increased and two out of three 
people will be living in urban areas. With the fast 
growth of the urban population, cities face a variety 
of problems from ecological and transport issues to 
unemployment and rising crime rates. Thus, it’s not 
surprising that local authorities try to find optimal 
solutions on how to make the life of city inhabitants 
more comfortable and safe and, at the same time, 
to gain benefit out of this growing urban tendency. 
Basically, there are two possible ways: to make 
a city bigger, giving citizens a chance to find their 
place in urban reality, or to make a city smarter, 
adapting urban reality to citizen’s demands.

To remain competitive in an ever more challeng-
ing global economy, it is critical not only for com-
mercial business but also governments to seek the 
benefits of new technologies and work towards 
the development of new services for consumers 
and citizens alike. The idea that European cities 
should become ‘smarter’ or ‘more intelligent’ is 
one of the core inspirations of the European Digi-
tal Agenda ‘which seeks to recognise the power of 
urban planning and the role of ICTs in managing 
infrastructures’ [2].

What is a ‘smart city’?
There are many different ways to describe a smart 
city: one could define it as a ‘technologically pro-
gressive city’, a ‘knowledge economy and entrepre-
neurial city’ or even a ‘creative city’ [3] [4] [5].
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Figure 1: Smart cities classification
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There is, however, a general agreement on the 
fact that ICTs are the core of a modern city which 
aims to be called ‘intelligent’ or ‘smart’. The human 
component, reflected in the activity and creativity 
of citizens and policy, as well as the entrepreneur-
ship component are important additional factors in 
defining a smart city. The triangle of ‘technology–
people–government’ is becoming a strong basis for 
a modern intelligent city.

With the help of technology, the everyday life of 
ordinary citizens can be significantly improved 
through the provision of new services. In return, 
citizens can input to the process with creative con-
tributions. Looking at the city as at a ‘system of 
systems’ allows for a new perspective distinguish-
ing two parallel essential layers of modern urban 
mobility: a physical/infrastructural layer — with 
roads, transport and parking facilities — and a vir-
tual layer, based on ICT and data development.

Knowledge-based businesses can benefit from 
this smart environment by finding inspiration in an 
intelligent ecosystem, providing smart solutions 
to inhabitants and, hence, driving growth. A smart 
government, which supports innovative businesses 
by creating proper policymaking solutions while 
facilitating its relations with and among businesses 
and inhabitants, will go a long way.

Role and importance of 
data for a smart city
According to IBM, the digital universe will grow to 
8 zettabytes by 2015: data is the next big thing, the 
‘new oil’. However, like crude, it needs to be refined 
to be used in a meaningful way to provide for value 
creation.

This also applies to the ways (smart) cities are han-
dling ‘their’ data resources.

Every day, a modern city generates and collects 
a lot of data. All this data can become a promi-
nent driving force in increasing urban sustain-
ability through ICT technologies. Providing relevant 
updated information can actively assist people in 
changing and rationalising their daily behaviour 
and, especially, so-called open data can bring social 
and economic added value if linked and combined 
with other public data resources such as crowd-
sourcing platforms and social networks.

The number of countries around the globe that are 
including the ‘open data’ concept in their political 
and administrative agenda is increasing dramati-
cally. Most of the time, authorities implement open 
data strategies to increase transparency, citizen 

participation and government performance effi-
ciency [6]. But, most importantly, the use of open 
data brings economic benefit and business growth 
as new, high-value services can be built on top of 
it. This is particularly important at a time of eco-
nomic crisis because open data provides a major 
new asset at no significant cost.

International organisations such as the Organisa-
tion for Economic Cooperation and Development 
(OECD) [7], and Unesco [8] also have started to pro-
mote open access to information and knowledge. 
Even though, in the case of Unesco, it is mostly 
about the right of access to scientific information, 
the	main	idea	of	‘open	access	[being]	about	Free-
dom,	Flexibility	and	Fairness’	[8]	can	apply	to	all	the	
open data types.

Open data arrived on the EU agenda in 2003 with 
the release of a pan-European directive on public 
sector information reuse or — shortly — the public 
sector information (PSI) directive [9]. The document 
promotes the idea of reusing and sharing data free 
of charge or, at least, not exceeding the marginal 
costs.

As a matter of fact, the EU institutions strongly 
support the view that public sector information — 
including geographical and public transport data — 
should be open and available across borders.

The Commissioner responsible for the European 
Digital Agenda implementation, Neelie Kroes, 
accentuated the idea that data is a kind of new fuel 
for society nowadays: ‘Data is new oil for a digital 
era’ [10]. A number of free and paid services and 
applications can be built on the top of public sector 
information. By opening up governmental data, it is 
possible to provide stakeholders with an amount of 
new economic, political and social values, desper-
ately needed for modernising societies in the EU. 
We will look at the real-life European case further.

Nevertheless, different authorities in different coun-
tries have their particular views, motivations and 
official positions on whether they make their PSI 
available or not. Even if some data are available, 
it’s up to the national authorities as to which terms 
and conditions are imposed on the information to 
be reused, from completely open access to limited 
or charged access [11].

Many cities now have started to provide data on 
official transport websites. Very often, citizens can 
also find interactive maps and journey planners on 
these websites, which help to calculate the travel 
time and cost per city trip. Updates on planned 
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roadworks or spontaneous events such as public 
transport strikes can also be available online [12]. 
Geolocation data are especially important when 
they create an added social and economic value in 
combination with any other public sector informa-
tion. In some cases, these data are available only 
for non-commercial or personal use; in other cases, 
there are fully open and interoperable data, which 
can be reused by Web developers to create new 
types of desktop and mobile applications for city 
mobility.

In order to follow the trends, regulate cities’ mobil-
ity, evaluate the ICT impact on mobility issues 
and promote the best practices across the Mem-
ber States, the EU institutions are setting up legal 
and conceptual initiatives containing some general 
rules.

The aforementioned PSI directive of 2003 is one of 
the most tangible results of such commitment to 
support PSI openness and availability (1).

Open data EU case: London urban mobility
Currently, the United Kingdom is probably THE Euro-
pean country where open data are getting the most 
attention from central and local governments and 
where the PSI directive was rigorously implemented 
and a truly open data strategy is enforced.

As an international business, financial and cultural 
centre, the City of London is forced to optimise the 
public transport system. Most of the decisions con-
cerning public transport system development in 
London are technical or urban by nature, but recent 
ICT technologies are also being used to help a mod-
ern megalopolis become more mobile and comfort-
able for citizens and visitors alike.

In 2008, the UK Government launched a special 
plan, the pan-government initiative ‘UK Location 
Programme’; its main aim is to implement the EU 
INSPIRE directive [13] in a proper way, by improv-
ing the sharing and reuse of public sector location 
information.

The main idea is to open PSI data sets as much as 
possible, and encourage entrepreneurs to reuse this 
open data information. The government decided 
that the process of sharing PSI data across the 

(1) In this context, it is important to keep in mind that the mean-
ing of ‘Public Sector Information’ (PSI) should not be confused 
with the meaning of ‘open data’. They are not necessarily syn-
onyms especially when PSI is stored by governmental services 
and not open to other stakeholders such as citizens, commer-
cial and non-commercial organisations. However, often PSI 
and open data definitions can overlap, and even be identical, 
in situations where public sector information is open access.

country was so ineffective that people and official 
bodies were simply wasting time and money try-
ing to get the information. The proposal was to 
improve the sharing opportunities through com-
mon interoperability standards and common Web 
infrastructures (websites in these terms). Moreover, 
according to this initiative, all the data should be 
updated regularly.

Citizens and communities in general are encour-
aged to create and develop new PC and mobile 
applications or to improve already existing govern-
ment services [14]. In parallel, government depart-
ments are encouraged to open their PSI. A guide is 
provided on how to publish data easily, and a web-
site forum offers additional assistance [15]. The 
authorities also give some suggestions for poten-
tial apps based on all this PSI: traffic management, 
location-based services, and social-economic ser-
vices are all mentioned as possible apps solutions.

In June 2012, the UK Government published a new 
document, Open Data White Paper — Unleashing 
the Potential [16], emphasising the idea that ‘trans-
parency is at the heart of the agenda for govern-
ment’. The underlying principle of the UK Govern-
ment is that ‘data that can be published should be 
published’; this distinguishes the United Kingdom 
and	the	‘London	case’	in	particular.	For	this	rea-
son, each UK government department (from Envi-
ronment,	Food	and	Rural	Affairs	to	Culture	Media	
and Sport — a total of 14 departments) took the 
principle as a primary rule, and published its first 
ever open data strategies plans to open and publish 
new data sets with a 2 year perspective. Depart-
ments also stated how they are going to motivate 
a market and developers for the newly available 
open data.

Access to the data is given with an Open Govern-
ment Licence for PSI, which means that citizens, 
non-commercial, and even commercial, organisa-
tions can copy, publish, distribute, transmit and 
adapt presented data sets, as well as utilise the 
information commercially, including the possibility 
of combining it with other data sets and using it in 
their own products and services. The main condi-
tions are attribution to the source of the informa-
tion and a link to the Open Government Licence for 
PSI itself must be included. The licence does not 
cover any personal data or any information under 
the intellectual property rights law.

It also provides for privacy and data security safe-
guards, stressing that personal data is anonymised 
and	anonymous	data	sets	are	not	altered.	Finally,	
the authors of the White Paper proclaim that a shift 
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to more personalisation on data-sharing issues in 
public services domains is needed.

PSI at work: applications for urban 
mobility in the City of London
Open data initiatives in the United Kingdom operate 
at both national and city level. Public data is avail-
able, and it is easy to find all the data sets through 
a single online portal (http://www.data.gov.uk). Cur-
rently, there are about 9 000 available data sets, 
from all central government departments, and 
some public sector bodies and local authorities [16]. 
All these data are available on the official websites 
and are free to use. In addition to published data 
sets, potential users can already find applications 
(building on these data) by keywords, topics or tags.

Transport is one of the biggest categories listed 
and consists of 43 different data sets. The relative 
popularity of each data set can be evaluated by the 
number of comments and the feedback. All these 
data are open and free to use, albeit under special 
terms and conditions.

Mobile applications based on live departure boards 
and updated bus and tram timetables allow the 
tracking of bus, tram and tube journeys, and show 
how long it will be until a particular transport option 
arrives. Through the GPS navigation integrated into 
smart phones, it is also possible to identify the 
nearest bus stop. Some of these mobile apps are 
also equipped with a ‘notification’ function which 
means that the app can inform the user when they 
need to leave home in order to be on time for the 
bus or metro: the user just needs to save the infor-
mation about their ‘favourite’ route in the app.

There are around 170 live traffic cameras across 
the City of London, showing what is happening on 
the capital’s streets and if any traffic congestion or 
accidents occur. Data sets related to these cameras 
were released by the UK Government in January 
2010 and they were used by developers to create 
free and paid apps on city mobility. The user can 
find the camera locations on the map integrated 
into the app: images refresh every 3 minutes and 
have date and time stamps.

The other notable transport data set, which was 
released in June 2011, is ‘Cycle hire availability’. Bike 
locations can be found through a special website, 
where all the mobile applications are based [17]. 
The mobile apps, based on this data set, help users 
to find the closest cycle hire location and even indi-
cate the number of free bicycles available there.

Observing existing mobile applications clearly indi-
cates tendencies distinguishing the City of London 
case	from	other	cities.	First	of	all,	for	London,	many	
applications are purely based on open data infor-
mation. When comparing this to other EU Member 
State capitals, it is clear to see that the city has 
made great progress in reusing PSI: it can be safely 
argued that the UK Government is probably one of 
the most enthusiastic European official bodies in 
terms of opening its data sets.

London data sets on public transport allow third-
party developers to create mobile apps show-
ing the locations of underground and overground 
routes and services. Data is officially provided by 
TfL (Transport for London) and is also available in 
a desktop version [18].

Summing up, it appears that London PSI reuse is 
really focused on mobile apps and their potential. 
The number and diversity of apps, designed explic-
itly for mobile phones, are making the case unique 
in its pure nature of urban mobility especially driv-
ing growth among small and medium local develop-
ers catering for the market.

Figure 2: Traffic View London application for iOS, 
Chris Oklota

http://www.data.gov.uk
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Conclusions for the EU
Opening up city data sets increases democratic par-
ticipation and transparency, while fostering services 
and product innovation. In a nutshell, the reuse of 
data allows a city to function more ‘smartly’, and 
related costs are low: data have already been col-
lected for other primary purposes of the city, and 
expenses	were	covered	by	taxpayers’	money.	Fur-
thermore, in some cases, new Web services are able 
not only to save the city money, but also to create 
new economic value for the citizens.

Public sector information and open data are ideal 
raw material for ICT urban development: numer-
ous useful services increasing the comfort of urban 
mobility can be based on data collected by the city. 
In some cases, official authorities can share this 
data with third parties, giving them room for imagi-
nation and innovation.

However, several issues remain
The ‘data owner’ and the decision-maker are natural 
gatekeepers for the use of open data. By deciding 
whether data can be opened or not, they actually 
shape the way a city is becoming ‘smarter’. By imple-
menting a ‘top-down’ approach, governments moti-
vate citizens and developers to freely take advantage 
of open data. If a government has a rather passive or 
even defensive position in sharing its data, this can 
result in discriminatory data policy when access is 
exclusively for a single stakeholder, or a few stake-
holders. Europe presents cases where local authori-
ties keep public sector data closed.

City authorities should keep in mind that by giv-
ing exclusive data access to only one partner or 
a few partners, they pursue a discrimination policy 
and contradict Article 11 of the PSI directive (non-
exclusive right to PSI). On the one hand, it can be 
enough for a small city to have only one official 
route planner: however, on the other hand, there 
will be no room for innovation. An open licence 
policy with attribution to the official source can be 
beneficial for both parties — developers and gov-
ernment.	For	developers,	a	licence	provides	confir-
mation of the reliability of the provided data; for 
the government, it creates extra trust from the citi-
zen community as proof of transparency.

The PSI directive, as well as the deployment and 
implementation of its national counterparts, was 
based on the current existing legal framework for 
data protection [19]. Under the ongoing revision of 
the latter, a much wider definition of what consti-
tutes personal data is envisaged and much stricter 
rules and provisions for use and processing are 
foreseen. If not carefully drafted, these new rules 

might become a major show-stopper by rendering 
it difficult or impossible to use formerly considered 
‘open or public’ data and prohibit the development 
of innovative services for citizens around it.
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3.5. Crowdsourcing in large companies

Introduction
In all the hype around crowdsourcing and open 
innovation, we often don’t hear very much about 
the possibilities and challenges related to its plan-
ning and implementation within larger organisa-
tions (companies or governments). Change can be 
hard for any organisation, but change in a large 
organisation where a crowdsourcing or an open 
innovation programme is going to impact person-
nel, processes and, sometimes, surprisingly large 
numbers of stakeholders can be received some-
times positively but sometimes also negatively. As 
such, despite the potential benefits to the organisa-
tion, properly socialising the concept, and defining 
a clean change management process is critical for 
realising the objectives.

This chapter will seek to answer the following 
three key questions that will be of most interest 
to large organisations such as corporations and 
governments.

1. What can crowdsourcing do for large organisa-
tions and how is it being used for marketing, 
product development, human resources, cus-
tomer services, etc.?

2. What are some of the challenges large organi-
sations face when considering and implementing 
crowdsourcing activities and how do those differ 
from the challenges in smaller organisations?

3. How do you overcome the risk-averse nature of 
large organisations when implementing what is 
inherently an open process that does not have 
the same controls that many other corporate 
programmes have?

We shall limit our focus to large companies even 
if some of the observations and remarks will be 
adaptable to government institutions and non-
profit organisations.

What is crowdsourcing in 2012?
As the phenomenon matures, the definition varies: 
crowdsourcing is one of those concepts that can be 
defined in at least two, diverse, ways. On the one 
hand, crowdsourcing is an engagement method 
whereby organisations (such as brands, companies, 
cities and entrepreneurs) seek input from commu-
nities of people. These communities can be open 
or closed, homogenous or diverse. Participants are 
invited to contribute ideas, solutions, or support in 
an open process whereby the elements of creativity, 
competition and campaigning are reinforced through 
social media to come up with more powerful ideas 

or solutions than could be obtained through other 
means. ‘Ideation’ is also a term used to describe the 
concept or process whereby crowdsourcing is used 
especially as part of innovation management.

On the other hand, crowdsourcing can also be 
defined as the division of labour by a distributed, 
multidimensional workforce (sometimes paid, 
sometimes voluntary), motivated to accomplish 
a set of tasks that combine to achieve an overall 
goal or solve a problem. This motivation can be 
financial, reputation-building, joy of participation or 
part of being a good citizen of a particular commu-
nity (i.e. computer programmers ‘tribe’).

As Boutin wrote [1]: ‘Crowdsourcing is a subset of 
what Eric von Hippel calls “user-centred innovation”, 
in which manufacturers rely on customers not just 
to define their needs, but also to define the prod-
ucts or enhancements to meet them. But unlike the 
bottom-up, ad hoc communities that develop open-
source software or better windsurfing gear, crowd-
sourced work in a corporate setting is managed and 
owned by a single company that sells the results.’

To paraphrase von Hippel, it relies on would-be cus-
tomers’ willingness to hand over their ideas (time, 
workforce, reputation, credibility) to the company, 
either cheaply or for free, in order to see them go 
into production for the benefit of themselves and 
other customers.

Crowdsourcing in a corporate environment
The development of crowdsourcing can be seen 
as running in parallel to cloud computing as both 
were driven by the limitations of current business 
constructs or technological practices, and certainly 
by corporations’ financial ability to keep up with 
change happening all around them. Before the 
cloud, companies preferred to procure and manage 
their own on-site IT infrastructure hardware. When 
business was slow, most of a company’s computing 
resources (the processing power of its servers and 
the memory of its storage devices) would remain 
idle or unused. Conversely, the company’s on-site 
IT infrastructure would probably be overwhelmed 
once business picked up. The main benefits of 
a cloud-based IT infrastructure is that it does not 
require new hardware purchases and has the flex-
ibility to scale as required based on demand.

On the other hand, a business that does not use 
crowdsourcing will find that they have a challenge 
scaling the intellectual and physical capacity of 
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the organisation to meet demand in order to stay 
ahead. A company can’t have all the right ideas, 
internally, all the time.

In the digital era that we currently live in, the para-
digms of consumers, but also those of organisa-
tions and leadership, have shifted. Insular com-
panies that once delivered branded products 
to the market now need to tap into a real-time 
marketplace that can be found online, offline and 

on mobiles in ways where the market controls what 
information they consume more than ever before.

This pace of change and shifting paradigms affects 
large organisations more acutely when there is 
a culture of thinking that all the answers to success 
reside inside the organisation — as they tradition-
ally did. According to Benkly [2], the world is becom-
ing too fast, too complex and too networked for any 
company to have all the answers inside.

Purpose Overview Possibilities
Human 
resources

Larger companies benefit from an ability to engage employees in a 
meaningful way to help with the building of an effective organisation. 
Crowdsourcing offers a transparent and easy mechanism to 
manage and participate that doesn’t suffer from other engagement 
mechanisms that lose their novelty after a while. If run properly, where 
companies act on suitable ideas, engagement will grow to include 
more members of the team as they see the value of participation.

Such programmes can be measured against trending employee 
satisfaction, turnover rates, etc. to determine their effectiveness.

Employee policies  
CSR programme  
Problem solving (happens 
still inside company’s own 
boundaries)

Product 
development

Large organisations can tap into the rapidly changing market for ideas 
on new products or services, or ideas on how to evolve or improve 
current products. This market-driven crowdsourcing can then be 
directly linked to sales to determine the efficacy of the programmes.

Social Product Development sites 
like Dell’s Idea Storm, Johnson 
and Johnson’s Intelli-Ideas, 
Nokia’s IdeasProject and Atizo 
— one of the multi-brand idea 
crowdsourcing services.

Marketing A growing trend in the marketing area is to use crowdsourcing to 
design everything from logos  and packaging to ‘good enough’ social 
media marketing content development (videos and banners for viral 
distribution, etc.) where challenges are posted and designs submitted 
by designers that subscribe to the service. The same is true for 
marketing research where distributed labour carries out the work.

The pressure on marketing to deliver in highly competitive markets 
with decreasing budgets has made this an option that organisations 
are considering — moving away from the traditional large agency 
model many have operated under for years. This activity can also 
include customers and partners who are often keen to get in on the 
action.

99designs, Genius Rocket, 
Crowdsource.com, Tongal, 
Eyeka, etc.

Operations/ 
logistics

Problem solving and gaining efficiencies go directly to an organisations 
bottom line — especially when considering product-based companies. 
Squeezing costs out to achieve profit on each product is critical 
to survival and gains come often only through the solution of 
complex challenges. Crowdsourcing can bring together a diversity of 
backgrounds for solutions that might otherwise take more resources 
than are possible from a small team or organisation.

Finance The efforts to reduce cost are an important role of finance that is 
balanced by the desire of the customer facing parts of an organisation 
to not impact the customer experience or be detrimental to the 
product. Driving innovation in an organisation can also include finding 
cost savings or efficiencies that improve the bottom line and this is an 
area where answers can come from non-traditional sources.

ATTN! In this chapter we do not discuss a very interesting phenomenon 
called ‘crowdfunding’, a cousin to crowdsourcing and (paid, creative) 
crowdworking, as it would deserve a chapter of its own. 

3M

Sales/ 
channel

Effective organisations use their sales and channel teams to get 
information from the field on everything from the product or services, 
to packaging and delivery. This crowd has a unique perspective and 
can help marketing and operations teams more effectively do their 
jobs to improve efficiency and profitability. Closed crowdsourcing 
initiatives can bring insight into the ‘on the ground’ market response 
and be the catalyst for changes for improvement.

Intuit, SAP, Salesforce

Table 1: Use of crowdsourcing for different purposes
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When digging deeper into how idea crowdsourcing 
could be used throughout the whole product develop-
ment process, one needs to remember that decision-
making is seldom, if ever, democratic in a corporate 
setting, and why should it be since the biggest singu-
lar resource provider is usually the company who ties 
the knots in the network (of participants like users, 
vendors, partners, etc.) in question.

Often, an SME will dare to try out new things that 
large companies only explore as ‘one time blue 
ocean’ projects or ‘strategic experiments’ and, 
courageously, bases its whole business model on 
crowdsourcing and openness. An SME worth follow-
ing (as of late 2012) is in the mobile Internet and 
telecom industry called Jolla Mobile [3].

Benefits of crowdsourcing for 
innovation and problem-solving
In addition to the capabilities discussed above, 
crowdsourcing offers a number of benefits over tra-
ditional methods of fostering innovation or prob-
lem-solving, including the following.

Long-lived
Crowdsourcing can have a longer lifespan than 
traditional engagement methods, which tend to 
die out when the budget is spent and/or resources 
are reassigned. Crowdsourcing, on the other hand, 
evolves over time as new ideas, comments and peo-
ple become engaged in the conversation. Once off 
the ground, crowdsourcing initiatives can become 
crowd-driven. As long as there is crowd engage-
ment and interest, the campaign will live.

Budget friendly
Crowdsourcing uses networks of people and social 
media tools to spread the word about initiatives, 
projects and ideas. This makes it possible to cre-
ate a far-reaching effort that stretches campaign 

dollars. It can also be used to improve the return 
on investment of traditional campaigns. By bringing 
people’s attention to crowdsourcing campaigns in 
offline engagement activities (e.g. calls to action to 
‘go online and vote for the change you want’ posi-
tioned on offline media and even product packaging), 
the value and ROI of traditional engagement tools 
can be increased.

Immediate
While door-to-door and telephone campaigns pro-
vide representatives with immediate feedback, 
these methods, by necessity, reach only a small per-
centage of the target population. Combining these 
activities with crowdsourcing provides organisations 
with a more complete picture of ideas, opinions and 

preferences. Crowdsourcing campaigns can deliver 
a broad understanding of general opinions very 
quickly which enables organisations to then lever-
age for further exploration as trends start to appear.

Transparent
Crowdsourcing provides the market with a new 
kind of transparency concerning large companies, 
brands, etc. It does so by enabling greater access to 
information and decision-making processes, as well 
as providing a platform for customers, prospects, 
employees, partners, and the public at large to par-
ticipate in those processes.

Challenges and risks when 
practising crowdsourcing
After pointing out the many advantages and excel-
lent reasons to exploit crowdsourcing, it is not the 
patent solution to all. When practising crowdsourc-
ing, we have identified at least three main chal-
lenges that large companies often encounter when 
looking at crowdsourcing from an internal or exter-
nal perspective.

Road mapping Concepting Product development Product maintenance

Open - Closed - Open - Closed - Open

Product development of a consumer electronic product: crowdsourcing (open) and harvesting ideas & decision-making (closed) can be
used at different stages of the product development process — when appropriate. There is no need to be ‘open’ all the time.

Figure 1: 
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Table 2: Challenges of the company when practising crowdsourcing

CULTURE Is your organisation culturally open to input from outside? There is no point going down the 
crowdsourcing or open innovation path if your team is closed minded or will feel threatened. 
Managing change through effective communication and shifting culture is necessary to sup-
port teams to not only be open to input from the crowd, but also to energetically shepherd 
this innovation into practice. The ideas are only part of the solution so getting internal teams 
behind implementation should make the culture shift happen painlessly. 

RESOURCES Do you have the resources to investigate the ideas and innovation that come from the crowd-
sourcing endeavours? 

PROCESSES When letting your audience/crowd participate in the work of your company, are you author-
ised to change your ways of working so that their input can be fully exploited? How do you 
reorganise your existing assets (personnel, budget, vendors, etc.)?

When companies consider crowdsourcing or open inno-
vation programmes, invariably the conversation ends 
up on the risk to which the company is exposed. Some 
organisations have yet to understand how social media 
has changed the dynamics of relationships between 
markets and brands and still believe that they can con-
trol everything. This is not the case, as evidenced by the 
numerous fan sites that have tremendous following and 
where rumours and other conversations happen with no 
input from the brands.

The following risks should certainly be considered 
when launching crowdsourcing practices, but these 
can be managed quite effectively through clear 
strategy and effective communication from the 
outset of any initiative:

•	 confusion by the crowd caused by lack of clarity 
of the task given to it;

•	 low participation due to lack of awareness of 
the audience/resource that a company wishes 
to reach and their behaviour patterns;

•	 gamification by special interest groups or 
individuals;

•	 controversy over IP ownership after an idea is 
submitted, originality of idea (relates to owner-
ship mentioned above);

•	 the crowd stops participating due to the percep-
tion that the organisation is non-responsive to 
their input;

•	 reduced internal capacity for innovation caused 
by a misdirected sense on the part of manage-
ment that the ‘crowd can do it all’.

Crowdsourcing best practices
Just as crowdsourcing risks cannot be ignored, they 
shouldn’t get in the way of enabling open innova-
tion or engaging your audience at your company. 
Using your crowd to solve problems or to work with 
you is a great way to make your crowd feel included 
and empowered, helping boost brand loyalty.

One needs to know one’s audience, the crowd, which 
shouldn’t be too difficult for the company as it should 

know its stakeholders already. However, let’s not for-
get Surowiecki’s [4] classic, where he acknowledges 
that not all crowds are wise (e.g. a crazed mob) and 
where he describes four attributes of a wise crowd: 
(i) diversity of opinion: each contributor/source has 
private information or a personal interpretation of 
the topic; (ii) independence: contributors’ opinions are 
not determined by those of others; (iii) decentralisa-
tion: contributors can specialise by drawing on local 
knowledge; (iv) aggregation: a mechanism is in place 
to gather private judgements into a collective decision.

Effective crowdsourcing leverages these attributes 
to gain more accurate insights into problems and 
solutions than can be achieved by making space 
available for people to drive innovation and be part 
of an engagement process.

After knowing the audience, a company needs to 
understand what it really wishes to achieve with 
crowdsourcing. Some organisations will create 
a mission statement or clearly outline the objec-
tives so the design and evaluation of the activities 
are focused on success from the start.

There are a number of crowdsourcing best prac-
tices, whether for open innovation or citizen 
engagement, that should be considered as a way to 
reduce the risk for your organisation or extend your 
company’s value creation. Since these endeavours 
require commitment to be executed successfully, 
there are a few questions you should be studying 
and answering as a starting point.

1. What is the question or challenge you are trying 
to address? Where you need value creation and 
capacity of your selected audience?

2. Who owns the crowdsourcing endeavour?
3. What are the clear steps an idea will go through 

once it is chosen? How will you make it happen 
even though it wasn’t the idea chosen by the 
parties that will be involved in implementing?

4. How is the value/work input created by the 
crowd received and added to the benefit of 
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all stakeholders, including the crowd/audience 
itself?

5. What does success look like and where will suc-
cess be documented?

6. What is needed to motivate participation? (A lot 
of research knowledge is available regarding 
social media participation, and crowdsourcing 
and working in particular.)

Crowdsourcing, for those who have not explored 
and exploited it as a way of creating value, is a bit 
like skydiving: you need to trust your crowd, your 
audience, your followers and fans, since they are 
the ones that represent the real value of your 
company. As stated in his book, Lindgaard [5] says 
a fundamental question is being raised (by Erkinhe-
imo): who creates more value, a bored professional 
or an enthusiastic amateur?
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3.6. Horizon 2020: Regional Innovation Ecosystems — from theory to 
practice

Three challenges to put 
theory into practice
The name of the EU’s new funding programme 
for research and innovation — Horizon 2020 — 
reflects its ambition to deliver ideas, growth and 
jobs for the future. The EU Committee of the 
Regions (CoR) has stressed that the key issues 
throughout Europe address ways of speeding up 
the implementation of the most relevant flagship 
activities, and ways of learning to exploit existing 
research knowledge by sharing best practices and 
other relevant knowledge. The CoR is challenging 
both the European Commission and the regions 
themselves to get the most out of Horizon 2020. 
Local and regional authorities face the challenge 
of developing cross-territorial and pan-European 
cooperation. In particular, they need to be able to 
develop joint platforms, such as innovation forums 
and test beds for cooperation, by integrating real 
and virtual worlds, in order to foster open innova-
tion and regional innovation ecosystems. Active 
European cooperation would result in economies of 
scale and the creation of wider markets for local 
businesses and other local developments. Smart 
specialisation — as the key guiding principle both 
of Horizon 2020 and of cohesion policy — is open-
ing up new avenues to all this [1].

Professor Martin Curley, Director of Intel Labs 
Europe, challenged the readers of the EU Open 
Innovation 2012 yearbook with his message: ‘Open 
Innovation 2.0 could be defined as the fusion of 
Henry Chesbrough’s open innovation concept and 
Henry Etzkowitz’s triple helix innovation concept. 
Triple helix is about achieving structural innovation 
improvements through proactive collaborations 
between industry, academia, and government. The 
impact of this collaborative innovation goes well 
beyond the scope of what any organisation could 
achieve on their own’ [2].

Effective regional innovation ecosystems (RIEs) 
work through the three Horizon 2020 pillars — 
Excellent Science, Industrial Leadership, and Soci-
etal Challenges — to address local problems, 
regional issues, and grand societal challenges. 
Innovative practice is important here. Looking at 
RIEs and their role as Europe’s pioneering innova-
tion hubs, we see unique possibilities to lift strate-
gic planning above the level of policies and papers 
in order to achieve innovation outcomes that can 
be experienced on the street. Increasingly, innova-
tion ecosystem thinking is being described — and 

prescribed — for RDI organisations, business clus-
ters, and regions. Now that the concept appears in 
policy and strategy papers, it is time to address the 
practice beyond the theory.

Back in 2008, Professor C. K. Prahalad challenged 
universities to create a new role for themselves 
by defining three critical aspects of innovation 
and value creation: (i) value will increasingly be 
co-created with customers; (ii) no single firm has 
the knowledge, skills, and resources it needs to co-
create value with customers; (iii) the emerging mar-
kets can be a source of innovation. And one of his 
main conclusions should be considered especially 
thoroughly when creating the new role for universi-
ties: the competitive arena is shifting from a prod-
uct-centric paradigm of value creation to a person-
alised experience-centric view of value creation [3].

In this article, we want to deepen this approach 
to open and societal innovation by referring to 
the results of CoR European workshops and using 
examples	of	work	at	Finland’s	Energising	Urban	
Ecosystems programme (EUE), the Aalto Camp for 
Societal Innovation, and the New Club of Paris. In 
this way, we hope to sketch a practical framework 
for meeting the challenges of the CoR, Curley and 
Prahalad.

The world is moving towards an era of true value 
network competition and advantage, where inno-
vation and knowledge brokering will take place in 
increasingly open, shared settings. Digitalisation 
and globalisation have changed the business world 
in a few years. Companies and other organisa-
tions create value through networks in which they 
cooperate and compete simultaneously. The future 
success of innovation ecosystems is measured 
increasingly in innovation actors’ abilities to con-
nect and manage their talent, partnerships, clusters 
and practical innovation processes — in integrating 
the local knowledge base into the global innovation 
power grid. Active networking relationships with 
global top-runner environments boost local abilities 
to attract a continuous flow of global players [4].

Modernising the triple helix concept will not take 
place on its own. Strong commitment to collabo-
rative change, together with the prioritisation of 
appropriate measures, is needed. Good methods 
needed for implementation will be developed and 
the use of any necessary instruments will be partly 
financed through the EU cohesion policy funds. 
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Transferring the scope of the Digital Agenda for 
Europe, one of the seven EU flagships, to a local 
and regional level is an obligatory step to be taken. 
Active development of regional innovation ecosys-
tems and local digital agendas based on smart 
specialisation are needed, as well as strong con-
ceptualisation and good orchestration. This includes 
a definition process, as well as action plans and 
strategic roadmaps, to enable decision-makers 
to recognise grand societal challenges, translate 
them to regional and local priorities, and commit to 
renewal — often up to the level of radical renewal.

In this article, we interlink Aalto University’s bot-
tom-up activities with the strategic targets of the 
surrounding region. The specific requirements are 
addressed by developing mental models, working 
practices and a culture of partnerships. The key to 
success is to work at all of these in close collabora-
tion with political decision-makers, private and pub-
lic sector stakeholders, as well as with researchers 
and students. This can be accomplished:

•	 with the help of testing and implementing 
demonstration projects related to sustainable 

development: studying, piloting, demonstrating 
and verifying new models;

•	 in collaboration with the significant businesses, 
universities, and research institutions in the region: 
partnerships to create a working culture, innova-
tive concepts and methods to support them;

•	 by developing the decision-making processes 
needed to address societal challenges: using the 
best international knowledge and collaboration 
expertise, developing the required competencies 
and methods to support decision-makers [5].

Based on recent developments in European regional 
innovation ecosystems, the CoR rapporteurs on 
Horizon 2020 and public procurement arranged 
a workshop on defining key instruments for future 
European policies, held on 26 March 2012. The out-
comes are summarised as a set of recommenda-
tions for regional actors and EU-level policy makers 
(Table 1). The importance of better cooperation 
between regions and reducing the research and 
innovation divide were stressed.

Recommendations for regional actors in Europe

1. Regions in Europe need to develop Local Digital Agendas and Regional Innovation Strategies (RIS3) to increase their 
economic growth potential and to implement EU policy on the ground.

2. Regions in Europe need to move on to a ‘Quadruple Helix model’ of innovation.

3. Regions in Europe should call for `Territorial Pacts’ within National Reform Programmes to implement Europe 2020 
targets on the ground.

4. Regions in Europe need to develop Regional Innovation Strategies (RIS3), based on smart specialisation, in order to 
secure innovation funding from EU budgets post-2014.

5. Regions in Europe should strive for societal innovation, through Living Labs, test beds and open innovation methods 
in regional innovation policymaking, taking the citizens on board.

6. Regions in Europe should build on dialogue, collaboration and co-creativity to learn from best-practice and exit the 
economic crisis together.

7. Regions in Europe should foster a new innovation mindset, towards demand and problem-driven innovation, 
strengthened entrepreneurship, education and bridging the digital divide in society.

Recommendations for EU-level policymaking 

8. EU-level policymaking should increase research and innovation budgets across all spending areas with specific 
reference to Horizon 2020 and cohesion policy.

9. EU-level policymaking should put a stronger focus on bottom up policies and regional innovation ecosystems 
development.

10. EU-level policymaking should increase the quality of support and guidance for regions to access European funding.

11. EU-level policymaking should increase assistance for regions to run pilots and demonstration projects including 
more support for open innovation strategies.

12. EU-level policymaking should increase budgets for entrepreneurial education to advance in

13. Innovation cultures at the regional level through education at secondary school and university level.

14. EU-level policymaking should develop new forms for high-level regional and territorial leadership in research and 
innovation strategies.

15. EU-level policymaking should focus on innovative procurement development including more training to improve 
regional competences and simplification of procedures.

16. EU-level policymaking should stress the importance of European-wide collaboration and transnational cooperation 
projects between regions building on innovation support and smart specialisation strategies. 

Table 1: Recommendations for regional actors and EU policymakers [6]
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The thrust of the recommendations for regional 
actors is that they need to make use of diverse 
European instruments such as Local Digital Agen-
das (LDAs), Regional Innovation Strategies based 
on smart specialisation (RIS3) and Territorial Pacts, 
in order to accelerate smart growth by fostering 
a new innovation mindset, strengthening entrepre-
neurial discovery, building on dialogue, enhancing 
collaboration and co-creativity, learning from best 
practice, and taking new actor groups on board in 
striving	for	societal	innovation.	For	their	part,	EU	
and regional/local policymakers should actively 
create conditions in order to put a stronger focus 
on bottom-up policies and regional innovation 
ecosystem development, increase assistance for 
regions to run pilots and demonstration projects, 
and advance innovation cultures at the regional 
level through increasing entrepreneurial education 
at secondary school, vocational school and univer-
sity levels.

This resonates clearly with insights coming from 
the work of the New Club of Paris, with early results 
from	Finland’s	EUE	(Energising	Urban	Ecosystems)	
programme, and the ideas actualised through ACSI 
(the Aalto Camp for Societal Innovation). Examples 
are described at greater length in the following 
sections.

The practice of realising 
regional policy renewal

Europe needs pioneering innovation regions
Regional innovation ecosystems support larger 
national and pan-national innovation systems, and 
they can pioneer innovations of many kinds. They 
are essential learning arenas for building the future 
of Europe.

Europe needs pioneering innovation regions. 
The CoR has called for pioneering regions to 
form European consortiums integrating differ-
ent capabilities to create groundbreaking societal 
innovations for Europe-wide use. It also calls for 
increased performance capabilities of regions 
and cities to use the Horizon 2020 programme 
and other similar initiatives. The focus should be, 
in particular, on making full use of digitalisation 
and new key enabling technologies to modernise 
regional	innovation	policy.	Furthermore,	the	CoR	
encourages the regions to move towards open 
innovation, within a human-centred vision of part-
nerships between public and private sector actors, 
with universities and other knowledge institutions 
playing a crucial role [7].

A Europe built on innovative regions is a Europe 
of many possibilities, resilient in the face of soci-
etal challenges, global competition and financial 
uncertainty. A Europe of diverse regions can lev-
erage diversity, moving at different speeds along 
diverse paths in the future. This is the reality that 
an Innovation Union faces. Within this diversity, dif-
ferent regions will play different roles on the road 
ahead. One role of crucial importance is that of 
the pioneer, the region that explores new ground, 
sets examples, shows the way, and prepares the 
ground for others. Pioneering innovative regions 
can take advantage of their capacity to experiment 
and their drive to excel, to become forward camps 
on the journey that other regions will eventually 
make from local improvements to regional welfare, 
a journey that builds European prosperity through 
balanced contributions.

Pioneers establish themselves in previously 
unknown environments — be they physical, cogni-
tive or conceptual territories — and discover how to 
engage the actors in experiments aimed at making 
the territory fertile ground for further development. 
They are innovators, restless by nature: ‘boldly going 
where none have gone before’ is characteristic of 
the pioneer temperament. But moving ahead of 
events into the future is not the only thing pioneers 
do: they also know they must first learn how the 
worlds they explore could actually work. New know-
ledge is turned into daily practice. Their experiments 
may not always succeed but when they do, they 
result in a better quality of life, concrete examples 
and scalable processes, preparing the way for oth-
ers to follow. So they stay to reap the early rewards 
before moving on. In this sense, ‘boldly going’ goes 
hand in hand with ‘boldly staying’. And others do fol-
low, translating lessons learned into daily practice. 
In this way, impossible dreams become possible.

Translating these metaphors to actual regional eco-
systems requires courage, curiosity and creativity 
skill sets. Resistance to change can be widespread, 
even where major business and government stake-
holders acknowledge the importance of innovation. 
Pioneering is a challenge, and following after is easier 
than the initial pathfinding. The knowing–doing gap 
must be bridged: producing policy papers and well-
wrought strategic planning reports is not the same as 
realising them in practice. Collaboration provides its 
own obstacles: the need for trust, respect and mutual 
understanding among partners; speeding up is easier 
alone than in tandem. The gravity that keeps our feet 
on solid ground can often translate into reluctance 
to experiment or boldly act, and must, at times, be 
overcome. None of this is ever easy.
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Ramps to escape the resistance to change
How does a pioneering innovation region develop 
the momentum to accelerate innovation and 
escape the gravity of resistance to change and 
reluctance to act? The simple answer is that 
regions can do this in the same way pioneers do: 
by hard work, using relevant resources, appropri-
ate skills, and proven practice, and engaging broad 
segments of the population to make the journey 
together. This means investing in practice. Pioneer-
ing regions work with methodologies of change 
to engage people, define shared purpose, create 
conditions for good collaboration, build capacity, 
showcase examples, and show the way forward. 
This section of our paper indicates how some of 
this proven practice can be directly applied to help 
pioneering innovation regions ramp up to lever-
age research excellence, industrial leadership and 
the power of people to create social and societal 
innovations.

Launching new initiatives is a necessary part of 
societal innovation and, in many cases, accelera-
tion is needed to escape the gravity of forces hold-
ing innovation back — the resistance to change, 
the reluctance to act, the fear of failure, the uncer-
tainty of risks. Ramps are one of our oldest ‘tech-
nologies’ for reducing friction, and they can be use-
ful tools to overcome the resistance of gravity. The 
New Club of Paris encourages creating ‘ramps’ for 
societal innovation.

The New Club of Paris (NCP) is a global network 
organisation working as an agenda developer for 
knowledge societies. Established in 2006, its goal 
is to help countries, regions and organisations make 
the transition to a knowledge society. The NCP does 
not provide answers, but develops frameworks 
for asking powerful questions. Clear metrics and 
cutting-edge research are part of their arsenal of 
instruments, and its members have extensive expe-
rience with using intellectual capital instruments. 
Building on this experience, and based on lessons 
garnered from many decades of members’ practice, 
the NCP has been successful in developing effective 

instruments for innovation in knowledge societies, 
using research and metrics to support processes 
of engagement, participation and change. To 
address the challenges of accelerating innovation 
in pioneering regions, the NCP proposes a focus on 
practical actions, applying existing knowledge and 
change methodologies in supporting regions to 
address actual and pressing issues. They suggest 
that regions can create ramps for societal innova-
tion, using co-creation principles to prototype pro-
cesses that can already provide societal outcomes 
even as they develop. Diverse change technologies 
are available for the ramp, focusing on practical 
actions such as:

•	 engaging key players in the ecosystem;
•	 creating awareness, interest and conditions to 

‘go beyond’;
•	 enabling deeper understanding of issues, 

broader societal contexts, opportunities and 
possible consequence of choices;

•	 closing the gap between talking, thinking and 
theory by probing, prototyping and practice;

•	 creating fast cycles of prototypes for rapid 
realisation.

Specifically, a region would be able to work towards 
developing a culture of innovativeness driven by 
entrepreneurial spirit, thus creating conditions for 
key entrepreneurial processes such as exploring, 
discovering, and pioneering to succeed. Within this 
culture, the engagement of stakeholders in partici-
patory processes is central. This could be accom-
plished in a prototyping context, accelerating the 
process of engaging stakeholders and citizens, 
taking advantage of existing investment choices, 
reducing political risk and industrial lock-in, and 
speeding up the learning process. The movement 
from intent to implementation can be conceptu-
alised as a possible 1-year work process to take 
intent to implementation (Table 2). In this process, 
the ramp is both a conceptual — but also a physical 
and virtual — location where both work place and 
work process facilitate people to focus on the nuts 
and bolts of concrete experimenting [8].
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Table 2: Possible 1-year work process to realise pioneering innovation regions in practice

90 day start-up process to create the societal innovation ramp 9 month 

follow-through

Engaging 
stakeholders

Mapping the 
context

Exploring the 
context to 
understand the 
challenges

Reframing issues 
and problems

Creating the 
ramp

Harvesting ideas 
and energy for fast 
prototyping, rapid 
realisation and early 
results

Weeks 1–2 Weeks 2–4 Weeks 5–6 Weeks 7–9 Weeks 9–12 Weeks 13–52

Focused	
conversations

IC mapping Round table ACSI Societal 
Innovation Labs

Future	Centre	
sessions

Diverse follow-
through activities 
and many fast pro-
totypes: ACSI camps 
&	SI	Labs,	Future	
Centres / Living Labs 

Issues & ideas Navigational 
markers: where 
we come from, 
where are we 
going

Preparing the 
agenda

Energise people 
& reframe the 
challenges

Preparing for 
enacting the 
decisions

Prototyping and 
testing promising 
solutions, working in 
innovation networks 
and communities

Regional and 
external actors 
and stakeholders

Key decision 
makers and 
entrepreneurs

Local and exter-
nal experts

Regional and 
external actors 
and stakeholders

Directly involving all 
regional stakehold-
ers in the RIE

A renewal process for regions
In a 12-month process to pioneer regional innova-
tion in practice, regions could consider the following.

•	 Create focused conversations to stimulate 
‘thinking beyond’ and energise entrepreneurial 
spirit.

The focused conversation is being used in 
the Skåne Region of Sweden to address 
issues of the innovation economy in such 
a way that Skåne can better focus on the 
opportunities and challenges in its work, 
and ask and explore the questions required 
to help realise its ambitious vision. The con-
versation is aimed at moving participants 
beyond their usual ways of looking at inno-
vative regions, the knowledge economy, 
their own aims and ambitions, and what 
may be needed to achieve the region’s 
goals. It is a process of pre-thinking issues, 
objectives and challenges: not simply talk-
ing about the next brain park or innova-
tion centre one could establish, but looking 
beyond today’s dominant logic, yesterday’s 
decisions and participants’ personal beliefs 
into what different futures may hold.

•	 Change the narrative through enhanced aware-
ness of context and issues, based on intellectual 
capital mapping and forecasting.

The National Intellectual Capital (NIC 40) 
index and books, researched and written by 
NCP members, use IC metrics and mapping 

to understand the dynamics of change 
that regions undergo. Intellectual capital 
describes the source of the competen-
cies and capabilities deemed essential for 
national economic growth, human devel-
opment, and quality of life. The results of 
national level intellectual capital studies 
and ranking provide a direction for nations 
— and clusters of nations — to benchmark 
and to make wise decisions for the effec-
tive investment of intangible assets and 
their development in the era of the know-
ledge economy. The index gives statistically 
validated reports on intellectual capital indi-
cators for 40 countries, based on research 
findings of 14 years: it identifies intellec-
tual growth patterns and details about the 
impact and implications of these patterns 
for innovation, business creation, competi-
tiveness, growth, and development [9].

•	 Organise regional round tables to help decision-
makers and key stakeholders to interpret the 
maps and metrics, and more clearly understand 
the potential impact of policies, technologies, 
and strategic choices.

The round table process consists of a dia-
logue between local and international 
experts in knowledge policies and decision-
makers. Experience shows that this kind of 
dialogue enables relevant issues for the 
continuing transformation of a region into 
a knowledge society to be identified and 
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prioritised. Recommendations can be pro-
posed and discussed in terms of suitabil-
ity	and	practical	 implementation.	Finland	
was the first country to organise a round 
table with the NCP (in 2005). This process, 
documented in the report Five Steps for Fin-
land’s Future, contributed to a knowledge-
minded innovation programme inspired by 
its recommendations. Since then, NCP round 
tables have been held in Morocco, Serbia, 
Malaysia and Austria, and a bilateral round 
table	between	France	and	Germany	is	cur-
rently running.

•	 Use ACSI camps and regional SI Labs to engage 
citizens, researchers and experts to work col-
laboratively on reframing issues and creating 
early prototypes.

ACSI is an action-learning camp addressing 
societal concerns in a new and highly effec-
tive manner: it initiates a 12-month process 
empowering people and organisations to 
think and act in concert, applying innovation 
skills and mindsets to address challenging 
real-life issues. Participants create a shared 
understanding of how opportunities for 
societal innovation emerge and how to use 
them constructively. Methodologically, ACSI 
acts through the Knowledge Triangle, com-
bining research, education and innovative 
practice to develop prototypes for systemic 
societal renewal. The goal is to break new 
ground and transcend traditional (social 
and societal) borders to create new ways of 
thinking about the issues addressed. Inte-
grating students, researchers, innovators, 
artists, and working life experts from vari-
ous disciplines and many countries creates 
synergies and multi-perspectives leading 
to new ideas. The core of ACSI is an 8-day 
camp that has been organised three times 
in	Finland,	and	will	move	 to	Sweden	 this	
year. Short forms called Societal Innova-
tion Labs (SI Labs) are being prototyped 
in South Africa and other locations. These 
3- and 4-day labs focus on developing the 
mindset and skills needed for pursuing sys-
temic change.

•	 Make use of innovation-enabling environ-
ments such as future centres and Living Labs 
to directly involve key stakeholders in address-
ing issues, prototyping promising solutions, and 
testing them in practice.

These innovation-enabling environments 
are facilitated working and meeting envi-
ronments that help organisations to prepare 

for the future in a proactive, collaborative 
and systematic way. They provide facilitated 
high-tech/high-touch environments to cre-
ate and apply knowledge, develop practi-
cal innovations, bring government in closer 
contact with citizens and connect end-users 
with industry. Their core business is engag-
ing stakeholders in developing innovative 
solutions to challenging business, organi-
sational or societal problems. People are 
central to this solution-seeking process. 
Future	centres	typically	deal	with	the	devel-
opment of new visions, policies, products 
and services, translating strategic goals and 
intentions into actionable plans, and creat-
ing breakthroughs in stuck situations. They 
stimulate cooperation within and between 
organisations, enhance open innovation and 
participative design through collaboration 
with citizens, end-users, and stakeholders, 
and provide process space to test proto-
types in practice.

Such a process could help regions to move deci-
sively from strategic plans to strategic action. It 
would create early exemplars of successful prac-
tice, using research and knowledge to tackle soci-
etal challenges at the regional and local level, and 
contribute to helping Horizon 2020’s three-pillar 
focus to achieve its promise of strong societal 
impact.

During the EPP (European People’s Party Group)/CoR 
Open Days seminar on the importance of innova-
tive regions and cities for territorial development, 
attended by more than 150 participants in October 
2012, presentations described relevant factors for 
maintaining open innovative regions. Michael Sch-
neider, President of the EPP Group of the Committee 
of the Regions, set the tone when he stated that ‘to 
reach the Europe 2020 targets, increasing bottom-
up collaboration is a must … Piloting and experi-
menting, entrepreneurial discovery and societal 
innovation all have their role to play’. He concluded 
by saying that ‘further policy development must be 
based on shared ownership and integrating political 
decision-makers’. Speakers emphasised that Europe 
needs pioneering regions and cities. Entrepreneurial 
spirit, open innovation, and cooperation between dif-
ferent sectors are vitally important to achieving the 
targets of Europe’s 2020 strategy. The NCP ideas 
resonate strongly with these sentiments.

The seminar pushed the boundaries of traditional 
gatherings by encouraging collaborative participa-
tion through a ‘Meshmoon’ virtual world, developed 
for	use	in	Finland’s	Energising	Urban	Ecosystems	
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programme	(Figure	1).	Participants	were	given	the	
opportunity to interact with and prioritise seminar 
conclusions. They strongly supported the notion 
that practical work processes need to directly 
involve all relevant actors for open innovation to be 
a success. Participants concluded that ‘an innova-
tion culture is essential for successful open inno-
vation — equally as important as the focus on 
technology.’ In the words of Gohar Sargsyan, Senior 
Member of CGI Group Inc. and Steering Commit-
tee Member World Smart Capital: ‘Think big, start 
small, accelerate fast.’

Building this innovation culture by leveraging the 
entrepreneurial spirit of Europe’s pioneering regions 
and directly engaging the diverse stakeholders of the 
innovation ecosystem in the practice of innovation 
is certainly one important step on the way forward.

Espoo T3: Implementing the Knowledge 
Triangle in regional innovation ecosystems

Knowledge Triangle
The CoR proposes five specific measures to be 
applied as widely as possible in Horizon 2020 
programmes. One of these is the ‘Knowledge Tri-
angle’, which should be one of the key principles 
throughout the entire Horizon 2020 programme, 
not just in the European Institute of Innovation and 
Technology (EIT). Each project should plan activi-
ties to implement the ‘Knowledge Triangle.’ This 

Knowledge Triangle (KT) — focusing on creating 
more synergy between research, education and 
innovation — has already been on the educational 
policy agenda for several years, but what does it 
mean in practice? The European Council, in its con-
clusions of 26 November 2009, stated the following 
regarding the development of the role of education 
in a fully functioning Knowledge Triangle:

‘If the European Union is to be equipped to meet the 
long-term challenges of a competitive global econ-
omy, climate change and an ageing population, the 

three components of the knowledge triangle must all 
function properly and interact fully with each other.’

The conclusions urged the EU and the Member 
States to establish the following seven priorities for 
action.

1. Developing more coherence between policies in 
the field of education, research and innovation.

2. Accelerating pedagogic reform.
3. Partnerships between universities and business 

and other relevant stakeholders.
4. Measures to develop an innovation culture in 

universities.
5. Creating incentives for universities to develop 

transferable knowledge.
6. New approaches to quality assessment.
7. Developing the EIT as a model for the future.

Figure 1: Virtual world for real-time workshop participation
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Aalto University, together with CESAER and 
EUGENE (1), organised several workshops to review 
the experiences of applying the KT principles in 
practice in 2011–12. According to the CESAER pol-
icy paper Stimulating the Modernisation Agenda 
for Research and Technology [10], the KT means 
special emphasis on new developments and more 
impact in:

1. value creation based on better use of intangible 
assets;

2. new processes and methods for university–
industry collaboration;

3. systemic change: focus especially on societal 
innovations.

CESAER defined 12 principles and practices in 
more detail under these three headings. The 
most relevant with respect to this article are now 
summarised.

There is a need for dialogue and sharing expertise, 
and through that for the modernisation of the triple 
helix model. The new learning environment is based 
on a culture characterised by learning and work-
ing together, and by research, development and 
innovation. Students need to be motivated to think 
outside of the box, and take initiative and respon-
sibility for collaborative learning. Bringing together 
theory and practice is essential in implementing the 
Knowledge Triangle.

Supportive structures and funding are basic ena-
blers of innovation in university–industry collabo-
ration. Bring together students and companies and 
create an interdisciplinary culture where dialogue 
and new thinking can take place. Provide places 
and opportunities for co-learning and create facili-
tator roles. The entrepreneurial mindset should be 
promoted throughout all learning environments, 
teaching methods and practices at the university, 
and it must be integrated with all activities — for 
students, staff and faculty.

The major issue in promoting an entrepreneurial 
mindset is attitude. An entrepreneur is an inno-
vator, creating something new and making things 
happen. This requires high ambition, motivation, 
positivity and risk-taking. This also requires the 
renewal of operational culture and procedures, 
especially when it comes to enhancing synergies 

(1) CESAER is a not-for-profit international association of lead-
ing European universities of technology and engineering 
schools/faculties at comprehensive universities and uni-
versity collages. EUGENE is a thematic network aiming at 
improving the impact of European engineering education 
(EE) on competitiveness, innovation and socioeconomic 
growth in a global context.

between research, education and innovation activi-
ties, and to significantly strengthening collabora-
tion with other actors of the society. Innovation 
activities embrace not only corporate and organi-
sational processes, product and service innova-
tions, but also societal innovations. In societal 
innovations, there is always a structural or sys-
temic dimension, influencing societal operations on 
a large scale.

The Espoo T3 regional innovation ecosystem
The most visible example of new innovation-
focused developments in the Helsinki Region is the 
Otaniemi–Tapiola–Keilaniemi area, which is known 
as T3: science (Tiede) in Otaniemi, art (Taide) 
in Tapiola, and business (Talous) in Keilaniemi. 
Already, about half of all the high-tech innovations 
in	Finland	originate	in	the	T3	area,	which	is	also	
called the ‘Innovation Triangle’. The international 
success of individuals and companies in T3 is of 
paramount	 importance	 for	Finland	as	a	whole.	
Huge investment — an estimated EUR 5 billion 
within the next 10 years — is taking place in 
the area.

Today, T3 is also northern Europe’s largest science 
and technology centre, accommodating more than 
30 000 professionals and students in the field 
of technology. In addition, there are more than 
5 000 researchers and more than 800 companies 
located in the area, including the global headquar-
ters	of	Nokia,	Kone,	Neste	Oil,	Rovio,	Fortum	and	
Huhtamäki. Microsoft, DuPont, Bayer and Nissan 
are just some of the more than 100 foreign com-
panies	based	there.	Furthermore,	Otaniemi	—	with	
the Aalto Venture Garage and Start-up Sauna — is 
a booming location for start-up companies.

In 2009–10, the City of Espoo concluded an extensive 
expert study, The Well-Being of the Metropolis. The 
study explored how human potential, every region’s 
primary resource, could be developed and utilised in 
a sustainable way. One of the key questions was: how 
can we further develop the main responsibility of the 
state or, in many cases, the municipality, to identify 
and unleash hidden and essential resources such as 
individuals’ time and interests?

This study, together with other regularly defined 
competitiveness strategies of the Helsinki Metro-
politan Area, contributed to conceptualising the EUE 
research programme. The Helsinki Metropolitan Area 
is clearly a knowledge hub: this is indicated by sev-
eral international benchmarking studies and rank-
ings. However, other well-known examples of such 
hubs are stronger than the Helsinki Region in terms 
of resources, population numbers as well as location.
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The active agents of the metropolis constitute its 
innovation ecosystem. It is, above all, a localised 
network of actors, one where new ideas emerge 
and organisations are hosted to put them into 
practice. The innovation ecosystem has two inter-
connected characteristics. It offers the services 
and partnerships required for developing success-
ful innovation activities. In addition, it offers a rich 
community of skilled people who can create new 
ideas and develop them into practical solutions.

Conceptualising Regional Innovation Ecosystems 
(RIE) is a way of understanding and strengthening 
the region’s ability to nurture new innovation and 
strengthen competitiveness. Companies that com-
mercialise innovations are one of the main actor 
groups, but they are not the only one. The various 
RIE actor groups can best be described as diverse 
researcher networks, developer networks, user 
networks and producer networks, all of which are 
needed in order to quickly produce and spread new 
competitive products and services, and push other 
innovations to market. Municipalities — especially 
when creating prosperity in an economically and 
ecologically sound way — no longer function pri-
marily as service providers, but operate as enablers 
of innovative reforms and developers of renewal 
capital.

Applying the KT principles in practice has shown 
that the following elements are essential in creat-
ing regional innovation ecosystems: shared vision, 
a favourable atmosphere for discovery and entre-
preneurship, collaborative learning and knowledge 
co-creation, joint concepts and mental models, 
a systemic culture of change management and 
orchestration, motivating users as innovators, com-
mitment to long-term change, accepting even radi-
cal innovation, piloting and rapid prototyping, and 
the optimised full use of digitalisation as an all-
permeating resource.

The orchestration of knowledge, skills, competen-
cies and activities is needed to coordinate complex 
projects and create new innovation capabilities. 
Advanced leadership and managerial competences 
are needed to orchestrate interdisciplinary, inter-
sectoral and intercultural communities. Bottom-up 
(instead of top-down) and user-centred thinking 
boosts innovations and enables the implementa-
tion and dissemination of innovations. This clearly 
opens a new and challenging role for universities: to 
take a key position in orchestrating such interactive 
processes and involve all actors of the triple helix in 
a balanced way.

Finland’s EUE research programme

Ambitious first-year challenges
Finland’s	Energising	Urban	Ecosystems	(EUE)	pro-
gramme has brought together a broad group of 
researchers, innovators, business interests and civil 
sector participants to pursue its ambitious objec-
tives. This 4-year research programme, organised 
through RYM SHOK, the Strategic Centre for Sci-
ence, Technology and Innovation for the Built Envi-
ronment, is a EUR 20 million programme financed 
50	%	by	industry	and	50	%	by	Tekes,	the	Finnish	
Funding	Agency	for	Technology	and	Innovation.	It	
brings together cross-sectoral, interdisciplinary 
research teams to study, develop, deploy and test 
hypotheses, in this way accumulating knowledge 
for joint outcomes. The EUE programme model, with 
four interlinked work packages, is an example of 
a functional, scientific co-creation process, utilising 
participatory research design to create industrial 
added value, thus addressing EU and global stra-
tegic needs. Preliminary plans for this programme 
were described in our 2012 yearbook article [5].

The	 research	case	 is	 the	T3	area	 in	Espoo,	Fin-
land’s most significant concentration of innova-
tion activity and an ideal landscape for prototyp-
ing potentially valuable innovation methodologies 
and technologies in real-life test beds. Within the 
EUE programme, the RIE work package has brought 
together diverse technologies and methodologies 
for new urban design and development. In this inno-
vation-enabling environment, the EUE programme 
can demonstrate how to effectively implement the 
key enabling success factors of the Europe 2020 
strategy, and how an updated triple helix model 
supported by the Knowledge Triangle approach can 
enhance collaboration between the city, universi-
ties, research institutes and diverse enterprises 
throughout this regional innovation ecosystem.

The EUE programme has been under way since 
May 2012 and has moved forward in a number of 
ways, including its scientific research on regional 
information modelling integrated with virtual real-
ity applications. In so doing, the EUE programme is 
addressing the CoR’s request presented in its Opin-
ion on the Digital Agenda for Europe. The CoR called 
for new concepts of Building Information Modelling 
(BIM) to be extended to regional and urban plan-
ning. The CoR pointed out that the new develop-
ments could serve as a shared knowledge resource 
for an area, forming a reliable basis for life-cycle 
analysis, user-driven business process development 
and value-creating decision-making [11].



96 O P E N  I N N O V A T I O N  2 0 1 3

The EUE research programme is using cutting-edge 
techniques for spatial data acquisition. These are 
applied to, and combined with, concepts for a digital 
ubiquitous ecosystem in Espoo City T3 area. The tar-
get application will be a mobile and virtual smart city 
model with geospatial virtual knowledge elements. 
Specific attention will be paid to aspects of usability 
and innovative visualisation for various user needs.

By capturing the city’s geometry and characteris-
tics through laser scanning, the resulting model can 
be applied in an information modelling process to 
conduct different kinds of analysis. The virtual — 
possibly, photorealistic — models used as the basis 
for the regional information model create a virtual 
city, geometrically accurate and visually close-to-
identical with the real one. This enables city plan-
ning, built environment and real estate manage-
ment professionals, as well as decision-makers 
and citizens, to use the model for diverse purposes. 
An integral part of the ongoing RDI process is 
the Meshmoon online virtual reality hosting sys-
tem, which is based on on-demand cloud-hosting 
technology and the open source realXtend Tundra 
software.

The EUE programme’s initial results have also made 
diverse issues and challenges explicit. It is clear 
that one of the key challenges now is orchestration. 
Innovation in networks cannot always be managed: 
often orchestration — the process of creating con-
ditions and support infrastructure whereby innova-
tion can emerge and be sustained — is required. 
Many innovation management processes in organi-
sations are reasonably well understood and docu-
mented, while the processes of orchestrating open 
innovation networks and innovation ecosystems 
are neither well documented nor understood ade-
quately. The processes involved in creating, sup-
porting and maintaining a regional innovation 
ecosystem in which diverse actor groups partici-
pate — large industries and SMEs, local munici-
pality bodies, knowledge institutions with diverse 
researchers working in a range of different fields 
of expertise, and many other actors — are often 
complicated, sometimes complex, and need to be 
developed in situ as the ecosystem itself emerges.

Orchestration is not the same as 
management
As in many large innovation programmes, partici-
pating actors have the ambition to collaboratively 
create innovative products and services which can 
be applied locally and compete in global markets. 
In practice, however, participants tend to focus on 
their own tasks, sectors, organisations and disci-
plines, working to optimise their own work, often with 

inadequate attention for the work of network part-
ners (in other work packages, and elsewhere in the 
ecosystem), who, on the surface, seem to be dealing 
with different issues altogether. The deeper the focus, 
the more difficult it is for results-oriented researchers 
and business interests to develop the trust, respect, 
and mutual understanding needed to overcome the 
effects of their working silos: inadequate communica-
tion, insufficient connection, ineffective search facili-
ties. Typical problems encountered are that the entire 
ecosystem suffers from their inability to find answers 
to questions that their network partners have already 
answered, and that the wheel is too often reinvented. 
All can benefit from support infrastructure and facili-
tation that enhances the required sharing of knowl-
edge, resources and results. This is the primary task 
of good orchestration.

Orchestration is not the same as management. 
In an innovation ecosystem, it is not possible to 
manage many aspects of the innovation process. 
Orchestration is needed; this relates to both:

1. the capacity to create conditions where the 
diverse parties can work together with the right 
balance of inner and outer focus and, thus, rein-
forcing both their own work and benefiting the 
ecosystem as a whole; and

2. the provision of supporting service infrastruc-
ture to help sustain effective operation within 
the system.

One needs to know how to organise the right meth-
ods, tools and facilitation processes to help projects 
and partners achieve their objectives. The methods 
may range from tools and technologies for creative 
problem-solving, user-centred co-creation, building 
synergies and breaking silos, to finding ways to deal 
with resistance to change and create breakthroughs 
in stuck situations. In addition, a systemic learning 
infrastructure is needed to ensure effective learning, 
and to facilitate entrepreneurial learning — the rapid 
application of lessons learned within the ecosys-
tem so that projects and players can systematically 
benefit from each other’s experience and expertise. 
Processes for benchmarking (accessing and apply-
ing relevant and inspiring lessons and good practice 
from diverse sources around the world) and bench-
learning (a collaborative, symmetric learning process 
based on peer-to-peer exchange) are also essential.

Modernising the triple helix means engaging in 
a transformation process for the systemic develop-
ment of regional innovation ecosystem. Orchestra-
tion activities should be developed up to the level of 
smart orchestration, which implies:
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•	 active cross-sectoral communication to reduce 
overall ambiguity;

•	 coupling the sector-specific needs and require-
ments for a unified ecosystem structure; and

•	 leading the shared development of the pro-
innovation culture and joint processes towards 
regional ecosystem excellence [12].

In practice, this refers to diverse skill sets, mental-
ity issues, methodologies and tools, which need to 
be actively applied to orchestrate joint processes in 
the ecosystem. The processes, and especially those 
needed to build mutual understanding and trust, 
must be facilitated.

An EUE innovation: the Urban Mill as an 
urban innovation and co-working platform
One of the first visible outcomes of the EUE pro-
gramme is the Urban Mill (UM) concept. The UM 
concept aims to become one of the most interest-
ing global focal points for urban innovations. The 
UM started operations in January 2013 by connect-
ing	the	core	Finnish	urban	built	environment	inno-
vation actors together. On the semantic level, the 
UM combines Research and Innovation Service (RIS) 
offerings and, on the pragmatic level, physical and 
digital SPace-as-a-Service (SPaaS) processes. UM 
activities are integrated into, and offered through, 
its 1 300 m2 smart co-working space on the Aalto 
campus and its virtually tailored 3D mirrors.

From	the	research	and	innovation	perspective,	the	
UM connects four wide research domains, their actors 
and global networks. These domains are: (i) Built 
Physical Environments; (ii) Ubiquitous and Ambient 
ICT; (iii) Urban Services; and (iv) Human Life in Urban 
Environments.	From	the	thematic	innovation	point	of	
view, the UM’s agenda is driven by its private and 
public partners’ long-term strategic needs. The pro-
visional innovation themes for the year 2013, based 
on a EUE feasibility study, are: (i) Shared resources 
and services; (ii) Sustainability issues of smart con-
nected cities; and (iii) (Service) Innovation ecosystem 
leadership. The UM is not the main working location 
for its research partners. Actual research activities 
are networked to the UM and distributed from part-
ner co-locations. Local research in the UM co-working 
environment is only carried out for special inter- and 
cross-disciplinary niche research questions, through 
trialogic co-creation events, and when validating 
research outcomes together with users and innova-
tion and business communities.

The UM’s operational concept brings together 
research institutions, enterprises, public bodies and 
individual people using or co-developing the services 
offered.	From	the	institutional	point	of	view,	the	UM	

conducts multifaceted quadruple helix collaboration, 
which is an enhanced triple helix process modifica-
tion, in which citizens and other users of the urban 
environments are tied to the UM’s research and inno-
vation cycles in real city-life contexts and in different 
process life cycle phases. Enabling services of the UM 
support co-learning, co-design and co-effectuation. 
As a connected smart environment, the UM also 
acts as a supportive node for the thematic creative 
social networks of its users, and as a two-way inter-
face to relevant macro-context digitally linked open 
data sources. This extensive connectedness supports 
space usage experiences and its users’ own micro-
context transformations before, during and after 
events held in its physical or virtual premises.

As a space concept, the UM represents contempo-
rary holistic third generation science and innovation 
space-as-a-service thinking, which integrates the-
matic content communities with blended dual-mode 
(virtual/physical) spaces, and offers this whole-of-
four as a productised flexible service for its owners, 
partners and networks. The UM is fully open and 
configurable for its owners and partners, and semi-
open and flexible for its connected network actors, 
who are interested in joining and exchanging their 
contributions through this thematic focal point of 
people, knowledge and activities.

Physically, the Urban Mill is located in the same 
building	 complex	 as	Aalto	Design	 Factory	 (ADF)	
and Start-up Sauna (SS). Together, these three co-
working spaces make up a physical Knowledge Tri-
angle complex, with focused spaces for education 
(ADF),	research	(UM)	and	innovation	(SS).	All	these	
places and their semantic agendas are led by mul-
tidisciplinary and multi-talented communities of 
practice, and collaboration on these premises is 
channelled through shared boundary objects. This 
fresh human-driven orchestration practice trans-
forms the traditional institution-centred Knowledge 
Triangle approach into a human-driven Knowledge 
Pyramid trialogue [13].

Relevance to Horizon 2020
Thinking of the challenges of the CoR that Mar-
tin Curley and Professor Prahalad described 
at the beginning of this article, we see diverse 
aspects of the relevance of the EUE programme to 
Horizon 2020.

Professor Prahalad challenged universities to 
reframe their role in terms of innovation and 
value creation. This changing role is exemplified 
by Aalto University. In the EUE programme, we see 
how value can be co-created with customers and 
stakeholders, how the orchestration of support 
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infrastructure between participating partners can 
create synergies in using knowledge, skills, and 
resources to co-create value with customers, and 
how experience-centric models value creation can 
be applied.

Collaborative innovation goes beyond the scope of 
what organisations can achieve on their own, and 
Martin Curley challenged researchers and practi-
tioners to actively integrate open innovation con-
cepts with triple helix thinking in order to strive for 
structural innovation improvements through the 
proactive collaboration of industry, academia and 
government. This integration is embedded in EUE 
practice, where large and small firms, Aalto Univer-
sity, and the City of Espoo work closely together. 
Proactive collaboration is the promise of practice 
within EUE activities.

The CoR sees the challenge for local and regional 
authorities to develop cross-territorial and pan-
European cooperation and, in particular, joint plat-
forms, innovation forums and test beds for coop-
eration to foster open innovation and regional 
innovation ecosystems. Espoo’s T3, with its integra-
tion of virtual and physical worlds in a street-side 
test bed, is an example of how this can be an effec-
tive tool for enhancing innovative capacity.

Looking at the relevance of the EUE programme 
to Horizon 2020, we see a number of important 
aspects, including:

1. the example of a pioneering innovation region: 
how to create and maintain an effective 
regional innovation ecosystem;

2. Espoo T3 as a test bed for specific innovative 
practices: developing realistic, close-to-the-
street innovations in practice, with measurable 
effect on the lives of citizens and stakeholders;

3. many of the technologies, methodologies, work-
ing processes and collaboration models devel-
oped here can be applied in other European 
regions;

4. the scaling of relevant concepts, working pro-
cesses, results, and research questions is possi-
ble: lessons learned here could become lessons 
to be learned elsewhere.

A unifying theme of the three challenges is col-
laborative cross-border innovation practice. Activi-
ties for crossing borders within the EUE ecosystem 
are essential ingredients of the RIE orchestra-
tion model, while pan-European cooperation and 
test beds can be addressed by the kind of scaling 
described below.

The potential for scaling
Scaling to other regions in Europe means co-
creating opportunities for entrepreneurial learning 
among different regions. Three workbenches are 
relevant here: benchmarking effectiveness, bench-
learning — which refers to learning together from 
work in progress — and bench-doing, which means 
addressing open questions proactively in jointly ini-
tiated projects carried out together.

Sharing work-in-progress with the aim of continu-
ously improving work processes is a cornerstone 
of open innovation practice. Scaling of this kind 
requires partners in different parts of Europe with 
comparable ambitions around creating and main-
taining regional innovation ecosystems. These 
would not be programme or project partners in the 
traditional sense, but rather partners in an inter-
national learning community focused on improving 
their own innovation ecosystems through collabora-
tion learning. The EUE programme sees opportuni-
ties for its own programme for sharing knowledge 
about its processes with other partners in entrepre-
neurial learning relationships. These opportunities 
are also relevant throughout the diverse realms of 
Horizon 2020 and Cohesion Policy funding.

In considering scaling of this kind, there are two 
relevant aspects.

•	 What to scale: processes.
•	 What to learn: patterns.

In the EUE programme context, insights gained 
from the development and use of many work pro-
cesses, methodologies and tools for creating and 
maintaining innovation ecosystems, for orches-
trating support infrastructure, and for facilitating 
partners and internal processes, would be relevant 
for this kind of scaling and co-creative learning. In 
addition, specific technologies developed by various 
researchers and companies — even in beta ver-
sions — may be appropriate for scaling as well.

One of the potential benefits of this kind of scaling 
is the insight gained about the patterns of working 
with innovation processes. Once we understand and 
document the patterns emerging within the Espoo 
T3 innovation ecosystem, scaling to other regions 
would allow researchers to discover if the similar 
patterns apply, for example, in other regions of Nor-
dic countries, or other European regions, or Europe 
as	a	whole.	Are	there	typical	Finnish,	or	Nordic,	or	
perhaps European-wide patterns of innovation eco-
systems, and what consequences do these have for 
our work?
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Working with patterns is not a new phenomenon. 
Since the last century, the idea of identifying and 
using patterns of human and social behaviour has 
fascinated social scientists in diverse domains. 
There has been a lot of work done by systems-
oriented social scientists in different domains to 
recognise and order patterns of human, social 
and societal behaviour. The work of anthropolo-
gist Alfred Kroeber in 1950s and 1960s argued in 
favour of distinguishing three levels of patterns:

•	 cultural patterns, describing behaviours mani-
fested in local cultural situations;

•	 systemic patterns, that are broader normative 
patterns manifested in similar cultures and 
societies with shared historical roots;

•	 universal patterns, common to human cultures.

The work of Christopher Alexander on the pattern 
language of buildings and the built environment, 
first published in the 1970s, has influenced a gen-
eration of architects and planners, and inspired 
practitioners and researchers in many other disci-
plines to find and organise patterns in their fields. 
Software engineers have been very active in defin-
ing patterns and co-creating pattern languages 
relevant to diverse aspects of their work, including 
computer languages and man–machine interfaces. 
Economists regularly search for patterns to formu-
late and reinforce their theories, while some histori-
ans describe their work as the discovery of patterns 
that play a role in the rise and fall of societies and 
civilisations. Recent works by Jared Diamond, Ian 
Morris	and	Frances	Fukuyama	provide	examples	of	
this [14].

One example that recently surfaced in the EUE 
context concerns the challenges for scaling urban 
innovations,	as	reported	in	the	recent	work	of	Fin-
land’s City Innovations project [15]. Many of the 
challenges discussed mirror similar scaling issues 
relating to disseminating other kinds of innovations 
in other cultural contexts. Are these cross-cutting 
cultural patterns? If so, labelling them as such 
would provide relevant anticipatory power to pro-
jects working on urban innovation: if they often or 
always occur, what kind of measures can we take in 
advance to counter their effect?

Are there similar insights to be gained on how 
effective regional innovation ecosystems emerge, 
how to orchestrate them, how to anchor scientific 
excellence and industrial leadership in regional ini-
tiatives, what conditions further social and societal 
innovation, and how best to work collaboratively, 
across borders of all kinds, to address the Grand 
Challenges of Europe?

Research questions around the applications of pat-
tern recognition and classification in cross-cultural 
innovation would provide much useful knowledge 
for cross-cultural and pan-European collaboration 
in this field. Horizon 2020 initiatives focusing on 
this could take our insights in regional innovation 
ecosystems further in the coming period.

The road ahead: focus on orchestration to 
increase the societal impact of research
Orchestration is a key process for maintaining 
effective innovation ecosystems. Once actors are 
able to find each other, communicate effectively, 
and understand each other’s questions, interests, 
and needs, trust and mutual respect can grow. 
Collaborative learning becomes possible, and the 
investment of time, effort and attention partici-
pants need to make in order for collaboration to be 
successful can begin to pay off. Support infrastruc-
ture — methodologies, technologies, tools, activi-
ties, and shared spaces (both physical and virtual 
meeting and co-working spaces) — are important 
to facilitate communication and to build shared 
understanding. An adequate orchestration toolbox 
contains concepts, methods, tools and interventions 
for use in appropriate situations: advanced search 
facilities for locating people, ideas, and resources; 
facilitation techniques — and facilitators — for 
enhancing productivity and innovation; systemic 
learning infrastructure for enabling entrepreneurial 
learning; enabling workspaces for enhancing col-
laboration; and rapid demonstration activities for 
showcasing research results. Rapid conducting is 
required to oversee the synergies between projects 
and activities, and to effectively target opportu-
nities for increasing organisational impact, busi-
ness potential and value creation. Rapid interven-
tion will sometimes be required to allow internal 
work processes to run as effectively as possible: 
rapid problem-solving as first-aid in response to 
emerging issues and problems; and rapid problem-
anticipation to anticipate potential obstacles and 
proactively help projects deal with them before 
they become problems. Together, this forms the 
basis for the support infrastructure that enables 
orchestration to increase the societal impact of 
research. And it belongs on the ‘ramp for societal 
innovation’ that is — or should be — part of every 
regional innovation ecosystem.

Beyond this, the right attitude is required, and 
diverse skill sets are needed for pioneering and 
discovery. Discovery skills as described by Dyer, 
Gregersen and Christensen (2009) form part of 
the creative intelligence of innovative entrepre-
neurs. These skills work together to create what 
the authors call ‘the innovator’s DNA’ [16]. This idea 
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was used to design the original ACSI concept, and 
has been adopted in developing ACSI-style inter-
ventions for the EUE programme. Two additional 
aspects were added to the original five, creating the 
concept of an innovation dynamo to challenge the 
thinking of T3 ecosystem participants.

The	Innovation	Dynamo	(Figure	2)	harnesses	the	
five discovery skills to two aspects of the innovation 
process essential to realising innovation in practice: 
implementing and creating impact.

•	 Associating is the ability to make connections, 
linking seemingly unrelated issues and ideas in 
new fruitful combinations.

•	 Questioning leverages the power of provoca-
tive questions to create new perspectives and 
modes of thinking.

•	 Observing is the key to understanding how 
things in the world work, and why people 
behave as they do.

•	 Experimenting means going with best guesses 
and not being afraid of failing your way for-
ward. It is an essential skill of innovators.

•	 Networking allows us to tap into collective and dis-
tributed intelligence for insight, explanation, exper-
tise, and inspiration, as well as critical thinking.

•	 Implementing is the litmus test for innova-
tors — realising a good idea in practice.

•	 Creating impact — and celebrating it. This is the 
proof of the pudding: does a new product, ser-
vice or realised idea actually create value for 
its users — and for the ecosystem? If it does, 
then we should celebrate it, making it clear to 
all those involved that this innovation works.

This is how the Innovation Dynamo generates inno-
vation power and the energy required to maintain 
the ecosystem. Working with these skills, pioneering 
innovation regions are able to leverage their poten-
tial to create societal impact.

Changing mindsets is an important and often difficult 
aspect of the innovation process, but it is essential 
both on an individual and a collective level. Think-
ing in outcomes instead of outputs, and thinking in 
ecosystems instead of areas, is required for progress 
to be made and pioneering regions to prosper. Mov-

ing from proprietary ownership to open innovation, 
from personal interest to partnership, from follow-
ing to initiating, from risk-aversion to experimenta-
tion — these are building blocks that the culture of 
innovation Europe is looking for, and which the Hori-
zon 2020 programme hopes to achieve. They mark 

Figure 2: The Innovation Dynamo
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shifts in deep understanding that are necessary in 
order to create value in society.

Metaphors such as the Innovation Dynamo, the 
pioneering region, the ramp for societal innovation, 
the Espoo Innovation Garden (a 3-day EUE-related 
workshop held in January 2013), and the image of 
T3	as	a	‘lighthouse	for	innovative	practice	in	Fin-
land and Europe’, are importance vehicles for creat-
ing shared stories of what is important in a region, 
and can help focus energy and attention. The inno-
vation ramp feeds people, innovative impulses and 
engaged energy into the process. Test beds allow 
ideas to be tried and improved with the people they 
are intended to reach. Demonstrations of what pro-
jects are achieving — even if only a prototype, and 
far from complete — add excitement to the mix, 
and communicate to partners that something is 
happening.

Bringing people, programmes, and pioneering 
regions together is an important way to diffuse 
innovation expertise throughout Europe. Bench-
learning and bench-doing will accelerate knowledge 
dissemination. Doing things on the right scale and 
in the appropriate place will allow regions to get the 
most out of future smart specialisation strategies. 
Scaling will provide insight into what is regional, 
national or transnational in innovation processes. 
Horizon 2020’s focus on excellence allows van-
guard regions to exemplify what is possible, and 
through its ‘stairway to excellence’ concept help 
other regions to benefit from effective research 
infrastructures and orchestration processes, in 
order to reduce the innovation divide.

These are some of the ways in which the challenges 
of the opening chapter — challenges relevant to 
pioneering innovation regions and innovation eco-
systems across Europe — can be met.
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3.7. FI-WARE Open Innovation Lab: innovation-enabling capabilities for third 
parties on the Future Internet

Overall context
Over the last years, the European Commission has 
funded a myriad of R & D projects that fall under 
multiple areas. Within the specific domain of ICT, 
projects have traditionally focused either on very 
specific technological fields or on sectorial aspects. 
In both cases, the success of these initiatives has 
been poor if we measure them on the basis of 
bringing value to the market. And it is true … it is not 
easy to bridge the gap between research and inno-
vation. Many consortia have come up with particu-
larly good protocols, hardware or software systems, 
and new paradigms … to name just some categories 
of possible results. Nevertheless, very few of these 
groups have made a real impact outside the papers. 
This impact factor has become crucial in order to 
assess the performance of research projects. This 
is not only important in order to show evidence of 
an appropriate way of spending public money in 
research activities, which can be a need for public 
institutions, but also to demonstrate that organisa-
tions involved in those projects make good use of 
those resources to become more competitive.

Future Internet PPP: an opportunity to 
reinforce European competitiveness
Precisely because of the crisis and the increas-
ing importance of gaining competitiveness, the EC 
launched, at the end of 2008, several initiatives 
known as PPPs (public–private partnerships). One 
of	these	relates	to	Future	Internet	technologies.	
Its main goal is to improve the competitiveness 
of European companies in two ways: make Europe 
a leader in the technology as such (more informa-
tion about specific technical domains follows) and 
significantly improve the positioning of EU compa-
nies in sectors such as transport, urban security, 
environment, logistics, media, agri-food and energy 
by adopting such technologies and maximising the 
use of the Internet as a new framework in which to 
do business.

The	FI	PPP	programme	[1]	will	run	for	5	years	with	
projects selected through three calls for proposals 
that establish the major phases of the initiative. 
Figure	1	shows	the	structure	of	the	projects	and	
their execution in this context.

CALL 1 CALL 2 CALL 3

CONCORD: Programme Facilitation & Support

INFINITY: Capacity Building & Infrastructure

FINEST
SME Innovation

Obj 1.9 Capacity Building

Obj 1.8 Use Case Trials

Obj 1.8 Use Case Trials
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EXPANSION
PHASE

INSTANT MOBILITY

SMART AGRIFOOD

FINSENY

SAFECITY
OUTSMART

FICONTENT

ENVIROFI

FI-WARE: Technology Foundation TF Continuation

2010

U
SE
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A
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S

PHASE 1 PHASE 3PHASE 2

2011 2012 2013 2014 2015

Figure 1:	Structure	and	timing	of	the	FI	PPP	[1]
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We are now approaching the end of the first phase, 
where the set of coordinated projects should pro-
vide: (i) the definition of requirements from the dif-
ferent sectors that could benefit from the use of 
Future	Internet	technologies;	(ii)	the	specifications	
of the capabilities that are specific to an application 
domain; (iii) the specifications of the capabilities 
that could be considered horizontal to the various 
sectors; and (iv) the implementation of basic func-
tionalities that could be considered core enablers 
(either hardware or, mainly, software) to generate 
innovation in those sectors.

Sectorial projects, known as Use Cases, are con-
tributing to the first and second points, while the 
so-called	Future	Internet	Core	Platform	is	mainly	
responsible for the third and fourth points.

The	Future	Internet	Core	Platform	(1), from now on 
referred	to	as	FI-WARE	[2],	 is	the	major	building	
block	of	the	FI	PPP	programme	from	the	techno-
logical	point	of	view.	FI-WARE	is	intended	to	answer	
the needs of European companies in a new ICT 
landscape that can be a great opportunity if it is 
well understood or a source of death in the busi-
ness context if companies do not manage to adapt 
to the new market conditions. Some of the trends 
that	have	guided	FI-WARE	in	its	conception	include:

•	 the flexibility introduced by cloud computing 
and open service delivery platforms, which have 
changed provisioning models to on-demand, 
pay-per-use, XaaS (Everything-as-a-Service) 
models;

•	 communication technologies, including both the 
core and the access networks, especially in what 
concerns the bandwidth of mobile networks;

•	 the Internet of Things (IoT), as a phenomenon 
where physical and virtual worlds meet, enabling 
an explosion of potential applications; and, finally,

•	 one of the consequences of having everything 
connected to everything, things and humans, 
either through sensor networks, social networks 
or any other physical or virtual mechanism … 
the challenge of Big Data or, in other words, 
how to manage, store, and process the huge 
amount of data generated by multiple sources 
if their variety, velocity or volume cannot be 
treated with state-of-the-art technologies.

All	 these	 trends	 have	 led	 FI-WARE	 to	 define	
a technology ecosystem that capitalises on major 

(1)	 Future	Internet	Ware	or	FI-WARE	is	an	IP	project	funded	by	
the	EC	under	the	topic	FI.ICT-2011.1.7	Technology	foundation:	
Future	Internet	Core	Platform	of	FP7-2011-ICT-FI.	It	is	coor-
dinated by Telefonica and involves major European telecom-
munications operators and IT companies. The project started 
in	May	2011	and	will	run	for	3	years.	Further	information	is	
available on the project website (http://www.fi-ware.eu/).

European achievements in those areas in order to 
strengthen enabling innovation capabilities. It is 
not by chance that we have selected these words.

•	 Strengthen innovation:	FI-WARE	is	not	a	pure	
research exercise, not even an initiative to 
develop	 technology:	 FI-WARE	 should	 enable	
business out of research. The close collabo-
ration with Use Case projects will facilitate 
the understanding of the real needs of users. 
Involvement of users in the development cycle 
from the very beginning was already antici-
pated by the Living Labs methodology as a key 
success factor [3] [4] [5].

•	 Enabling capabilities:	FI-WARE	will	provide	the	
basis for others to participate in the ecosys-
tem. It provides the main building blocks, but 
its openness will allow other ICT players to con-
tribute to further developments on top of those 
pieces and furthermore, will act as engine for 
companies outside the ICT sector (the afore-
mentioned representatives of main industrial 
sectors	in	Europe)	to	innovate	through	Future	
Internet-enabled applications and services.

A deeper look at FI-WARE concepts
FI-WARE	will	be	open,	based	on	elements	called	
Generic Enablers (GEs) which offer reusable and 
commonly shared functions serving a multiplic-
ity of Usage Areas across various sectors. It is the 
ability to serve a multiplicity of Usage Areas that 
distinguishes GEs from what would be labelled as 
Domain-specific Common Enablers (or ‘Specific 
Enablers’ for short), which are enablers that are 
common to multiple applications but all of them 
specific to a very limited set of Usage Areas.

Key	goals	of	the	FI-WARE	project	are	the	identi-
fication and specification of GEs, together with 
the development and demonstration of reference 
implementations of identified GEs. Any implemen-
tation of a GE comprises a set of components and 
will offer capabilities and functionalities which 
can be flexibly customised, used and combined for 
many different Usage Areas, enabling the develop-
ment of advanced and innovative Internet applica-
tions	and	services.	The	FI-WARE	architecture	com-
prises the specification of GEs, relations among 
them and properties of both.

The technical chapters currently covered by this ini-
tiative and a brief description of those are depicted 
in the following.

•	 Cloud Hosting — the fundamental layer which 
provides the computation, storage and network 
resources, upon which services are provisioned 
and managed.

http://www.fi-ware.eu/
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Cloud_Hosting
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•	 Data/Context Management — the facilities 
for effectively accessing, processing, and ana-
lysing massive volume of data, transforming 
them into valuable knowledge available to 
applications.

•	 Applications/Services Ecosystem and Delivery 
Framework — the infrastructure to create, pub-
lish,	manage	and	consume	FI	services	across	
their life cycle, addressing all technical and 
business aspects.

•	 Internet of Things (IoT) Services Enablement — 
the	bridge	whereby	FI	services	interface	and	lev-
erage the ubiquity of heterogeneous, resource-
constrained devices in the Internet of Things.

•	 Interface to Networks and Devices (I2ND) — 
open interfaces to networks and devices, pro-
viding the connectivity needs of services deliv-
ered across the platform.

•	 Security — the mechanisms which ensure 
that the delivery and usage of services is 
trustworthy and meets security and privacy 
requirements.

For	 any	 stakeholder	 interested	 in	 contributing	
or	using	FI-WARE	technology,	 the	most	 relevant	
aspects	to	keep	in	mind	are:	(i)	FI-WARE	provides	
open specifications (meaning that anyone can pro-
vide implementations of those specifications apart 
from those reference implementations provided 

by	the	FI-WARE	partners,	therefore	avoiding	ven-
dor	lock-in);	(ii)	FI-WARE	promotes	interoperability	
through standardised application programming 
interfaces (APIs) that should ease work of applica-
tion	developers	in	the	Future	Internet	context;	and	
(iii) FI-WARE	is	the	only	initiative	supported	by	major	
telecommunications and IT vendors in Europe that 
fully exploits the convergence between technical 
pillars such as cloud computing, the IoT, networks, 
data and services, providing a single entry point to 
a huge spectrum of development resources, open to 
a wide community with the main goal of serving as 
innovation catalyser.

Not all GEs have to be used together: for a specific 
organisation, it could be more interesting to use 
a combination of some GEs from cloud computing 
and	FI-WARE	together	with	some	GEs	from	the	IoT.	
This	leads	to	the	concept	of	an	FI-WARE	Instance,	
which refers to the deployment of a set of GEs. 
The	FI-WARE	consortium	is	committed	to	providing	
a	FI-WARE	Instance	that	includes	all	the	GEs	defined	
by	the	open	specifications.	This	complete	FI-Ware	
Instance	has	been	called	the	FI-WARE	Testbed	to	
illustrate its nature as experimentation platform.

The	FI-WARE	Testbed,	however,	will	briefly	be	open	
to third parties through the innovation ecosystem 
coined as the Open Innovation Lab.

Figure 2:	FI-WARE	Instance	[2]
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http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Data/Context_Management
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Applications/Services_Ecosystem_and_Delivery_Framework
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Internet_of_Things_(IoT)_Services_Enablement
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Interface_to_Networks_and_Devices_(I2ND)
http://forge.fi-ware.eu/plugins/mediawiki/wiki/fiware/index.php/Security
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The Open Innovation Lab: innovation-
enabling capabilities for third parties
If	we	come	back	to	the	motivation	of	the	FI	PPP	in	
general,	and	FI-WARE	in	particular,	we	are	obliged	
to make a critical analysis of how feasible it is that 
the joint effort of major stakeholders in Europe 
ends up in increased competitiveness of European 
companies in ICT, as well as in domains like trans-
port, energy or smart cities, to name a few.

There are some elements that will have a clear 
impact on this goal.

•	 Benefits and competitive advantage of the 
results with respect to existing solutions in 
the market: the first condition for Europe is 
that the technical outcomes of this initiative 
are excellent and can be considered attractive 
by the different targeted communities.
° FI-WARE	has	carried	out	a	deep	analysis	of	

the market and has defined the value prop-
osition of the expected outcomes. The tech-
nical roadmap does not only address cur-
rent bottlenecks at technical level, but also 
the needs and requirements of the Usage 
Areas, as immediate users of the solutions.

•	 Conditions under which results can be used: 
this leads us to the critical point of openness. 
Open and interoperable solutions are a must to 
succeed	in	the	current	environment.	Furthermore,	
licences and pricing schemas have to be very 
clear, as well as any dependence that may arise 
when using these components, including sustain-
ability. All this differentiates this initiative from 
usual R & D projects funded by the EC so far, 
since it gives priority to market adoption and the 
usage of results. It implies the clear definition of 
terms and conditions as well as business models, 
going further than ever in the commercialisation 
of results.
° Each	 of	 the	 GEs	 specified	 by	 FI-WARE	 is	

accompanied by clear information on terms 
and conditions. This is ongoing work for which 
user feedback will be extremely valuable.

•	 Sometimes, technical added value is not 
enough to convince others. The aforementioned 
GEs and the ecosystem could be conceptually 
relevant as an engine to promote innovation, 
but besides the commitment of the leaders 
(companies involved from the very beginning in 
FI-WARE)	there	is	a	clear	dependency on the 
community of supporters, including collabo-
rators/contributors and users.
° Involvement of users in early phases 

appears to be of utmost importance. 

Besides an intense marketing campaign, 
a closer relationship with third parties will 
be needed. The instrument that has been 
defined	by	FI-WARE	to	achieve	such	rela-
tionship is the Open Innovation Lab.

The Open Innovation Lab is, as the name says, 
a ‘place’ where any organisation interested in the 
Future	Internet	will	have	access	to	all	of	the	results	
of	the	FI-WARE	initiative	and	will	have	the	mecha-
nisms to test the technology, provide feedback and 
actively participate in the subsequent versions of 
the technological framework. Interested parties will 
receive guidance and will be provided with incen-
tives	to	make	use	of	the	FI-WARE	GEs.

From	a	technical	point	of	view,	the	Open	Innova-
tion	Lab	will	be	the	FI-WARE	Testbed,	but	open	to	
third parties (anyone who has an interest without 
any restriction of being a partner of any project or 
programme whatsoever). The technical facilities 
will be accompanied by the necessary tools and 
mechanisms to facilitate setting up and running 
experiments as well as to better understand the 
possibilities of the technology to foster innovation 
in different business environments.

The	 FI-WARE	 Testbed	 is	 a	 complete	 FI-WARE	
Instance, meaning that it will comprise reference 
implementations of the all the GEs defined in the 
FI-WARE	Architecture.

The	FI-WARE	Testbed’s	main	basic	infrastructure	
will be hosted by a centralised dedicated data cen-
tre following industrial principles of operations, 
where	FI-WARE	partners	could	be	involved	as	well	
as external organisations; negotiations will always 
be driven by the benefits of the approach for the 
users and external parties, providing maximum 
guarantee for service provision.

In the course of the coming months, it is expected 
that the Testbed will benefit, as needed, from exter-
nal	facilities	such	as	those	provided	by	FIRE	(2), in 
an attempt to take advantage of other research 
activities	supported	by	the	EC.	Figure	3	illustrates	
the	basic	topology	of	the	FI-WARE	Testbed	with	the	
envisaged relationships to other experimentation 
platforms.1

(2)	 FIRE	 is	 an	 initiative	 at	 EU	 level	 that	 intends	 to	 create	
a multidisciplinary research environment for investigating 
and experimentally validating highly innovative ideas for 
new	networking	and	service	paradigms.	FIRE	promotes	the	
concept of experiment-driven research, combining academic 
research with the wide-scale testing and experimentation 
that	is	required	for	industry.	FIRE	works	to	create	a	European	
Experimental	Facility,	which	is	constructed	by	gradually	con-
necting and federating existing and upcoming test beds for 
Future	Internet	technologies.
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Figure 3:	FI-WARE	Testbed:	overall	topology	[2]

Where are we now? Next steps
This article describes an ecosystem that will offer 
innovation-enabling capabilities to any stakeholder 
interested in gaining the maximum advantage of 
Future	Internet	technologies.

The business environment has dramatically changed, 
driven by the possibilities of a new ICT landscape. 
Those who are not able to adapt to such context will 
suffer the consequences to the point that they may 
not even be able to compete in the market anymore.

This has already happened to many companies. 
This has already affected many industrial sectors. 
It is, therefore, a need and not an option.

FI	PPP	and	FI-WARE	specifically	offer	Europe	a	great	
opportunity to invest in long-term added-value 
assets that will allow Europe to gain competitive-
ness again and make an impact on our economy.

It is not an easy endeavour though, and will require 
the following, among other things.

•	 Leadership	and commitment, accompanied by 
technical excellence.

•	 Definition	of	the	right	incentives to promote 
the usage of results before they become fully 
operational. This may entail supporting meas-
ures such as the incentives governments are 
putting in place to foster open data or pre-
commercial procurement to enable faster adop-
tion of cloud computing. These two examples 
could inspire actions in this domain.

•	 Convincing	messages	on	benefits for all the 
involved stakeholders including, and in par-
ticular, SMEs. This initiative is justified if it 
reaches critical mass. Therefore, it is required 
that this community pays careful attention 
to the multiplying effect that capabilities to 
generate Open Innovation could have on third 
parties. As many experts declare [6] and expe-
rience shows: the more open the scenario 
is, the more innovation and growth we will 
achieve.
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