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The Open innovation 2.0 yearbook 2017-2018 builds 
on the experience of open innovation cases already 
introduced in the previous editions. Open innovation 
2.0 (OI2) is gaining momentum and is scaling up in 
very many domains, as this publication will show.

We provide new perspectives on open innovation 
ecosystems. How to build and run them from the 
process and skills perspective is of great impor-
tance when scaling up open innovation 2.0.

Innovation measurement and modelling are topics 
we deal with as well, as it is important to under-
stand the impact of the OI2 approach compared to 
traditional innovation patterns.

The yearbook is divided into four thematic chapters 
to help the reader to find the relevant content more 
easily.

In the first section on ‘Making open innovation 2.0 
operational’ we introduce new functional modes 
necessary for the creation and take-up of open 
innovation ecosystems. The article by Salmelin 
highlights the importance of new professions in 
the dynamic processes necessary at ecosystem 
level. These new professions integrate the various 
quadruple helix players and make the innovation 
ecosystem inclusive, along with delivering results 
for the commonly agreed objectives. Together with 
industry, academic institutions are in key positions 
to create the curricula for these new professions.

In his article, Curley brings forward the pattern 
language he has worked on, making the use of 
open innovation 2.0 easier and more systemic. The 
dependencies/patterns are very clear, and if brought 
into the canvas of open innovation 2.0 they can con-
tribute to the definition of a holistic approach.

Cuartielles et al bring innovation, and especially 
innovator discovery, forward. The Innovation Radar 
tool can be used to identify innovators in ecosys-
tems, in turn facilitating the composition of win-
ning teams around selected themes. The article 
describes several cases, the most well-known 
of which may be Arduino, the company that also 
received the Innovation Luminary Award in 2017.

In the article by Edvinsson et al the concept of 
modern innovation and learning spaces builds on 

more than 20 years of thinking on future centres, a 
movement that has seen worldwide growth. Exam-
ples of these spaces and their development into 
rich, stimulating spaces are illustrated by O-spaces, 
where O represents both ozone and optimism. Crea-
tivity requires new thinking in designing innovation 
spaces as part of open innovation 2.0 ecosystems. 
The article highlights several critical success fac-
tors for creative spaces and the processes within.

In ‘e-Platforms’ we have several interesting arti-
cles. One can see the platforms together building a 
foundation for common approaches, which will be 
set out through the work of the Open Innovation 
Strategy and Policy Group.

The first paper in this section, by Kwakkel et al 
describes a successful project environment which 
creates a strong underlying platform for sociotech-
nical interconnectivity. The Accomplissh project 
brings societal, cultural and economic aspects into 
innovation performance, providing clear indicators 
on how impactful projects need to be designed fol-
lowing the open innovation 2.0 approach. The arti-
cle combines theoretical with practical experimen-
tal approaches and provides a better understanding 
of impactful ways of designing actions.

Knowledge management is an issue for open inno-
vation application. In their article, Berbenni-Rehm 
et al explain their systemic approach to classify-
ing knowledge for effective knowledge sharing. The 
approach is based on a modular structure devel-
oped in the PROMIS project. Interesting areas of 
take-up are identified, as the method can be used 
not only to find and share knowledge, but also to 
build teams based on competencies, very much in 
the spirit of open innovation 2.0.

Aarnio describes a systemic approach on how to 
apply open innovation in the medical field. He iden-
tifies two gaps where open innovation and the com-
munities approach can significantly improve the 
success rate and take-up of innovation. The inno-
vation gap is in finding the right competencies to 
bring forward solutions, and the take-up gap is to 
be covered by experimentation in the real world, i.e. 
having the right stakeholders and decision-makers 
involved in the process. The practical role of pro-
curers in the health sector is obvious. The medical 
area is developing very interestingly to also include 

E X E C U T I V E  S U M M A R Y

Executive summary
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devices for user communities to find out more and 
to co-create personalised services, which comple-
ments the strongly regulated professional aspects 
of this field. He introduces communities of practice 
as an important tool for the innovation flow.

Rubalcalba et al propose a powerful tool to 
describe the interrelations in functional open inno-
vation ecosystems. Using this tool it is easy to 
visualise the complexity and the dynamics of such 
ecosystems over time. Combining this approach 
with others to find missing competencies can be a 
relevant opening for better dynamic resource man-
agement in larger innovation ecosystems.

In the section on ‘Regions and cities’ there are two 
articles.

The paper from Valkenburg et al focuses on co-
creating smart cities in quadruple helix settings. 
The case of Eindhoven moving from triple helix 
to quadruple helix has been described before in 
our series of OI2 yearbooks. In this edition we see 
deeper guidance, based on best practice, on how to 
get citizens engaged, and on what that engagement 
means for open innovation ecosystems, including 
for the public sector and industry participants.

The paper by Cakir addresses the regional aspect 
in depth. How can we expand from well-functioning 
innovation hubs, for example living labs scaling the 
activity, to regions where not all the same possibili-
ties to operate exist?

The ‘Industry and transformation’ section has 
interesting conceptual articles, but also very prac-
tical ones, describing key transformative factors 
that quadruple helix players need to take into 
consideration.

In the article by Casprini et al the transition pro-
cess from open innovation to open innovation 2.0 
is described in a systemic manner. The aspects to 
be taken into account reflecting the required new 
mindset for OI2 are very thoroughly described: a 
must-read for OI2 practitioners. The recommenda-
tions are based on Euripidis project findings and 
also tackle the structural and behavioural changes 
organisations need to face when moving to OI2.

The article by Turkama et al provides an interest-
ing overview of open innovation, open innovation 
2.0 and the pathways forward. It analyses and 
structures the drivers and added value of OI2 to 

all stakeholders in a very balanced and analytical 
manner, based on which clear recommendations on 
how and where to best apply open innovation can 
be formulated. The authors propose three dimen-
sions where the traditional principles and pro-
cesses of open innovation could provide significant 
contributions in the future.

The article by Kune et al reflects the current devel-
opment of open innovation 2.0 and challenges the 
slow take-up. The changes in mindset from OI to 
OI2 seem to be a significant organisational barrier 
as the ecosystem practice in the spirit of OI2 is 
not yet fully in place. The article addresses how to 
engage the stakeholders in the new paradigm and 
what the new approach can create as added value 
for all of them.

The article by Tanaka describes the Japanese 
approach to things and systems (related to the 
Internet of Things) in the perspective of open inno-
vation 2.0. It explains the rationale and also some 
very practical approaches to how the concept is 
implemented. The article highlights the collabora-
tive role of industry and policymakers in the transi-
tion of Japanese industry, also leading to the use 
of OI2 principles in practice.

The article by Sargsyan tackles changes due to 
use of big data and opens new perspectives on 
how to interlink open data with new business mod-
els. Open data (stemming from both big data and 
little data), i.e. that kind of data which are very 
operational and highly context sensitive, need to 
be seen as complementary in the industry com-
mons context.

The bonus article by Hubavenska illustrates how 
communication interlinked with open engagement 
platforms is crucial for continuous development of 
open innovation ecosystems. Besides new profes-
sions to build and run the ecosystems, continuous 
value needs to be created for all players to keep 
them actively contributing to the common goal.

We hope that, as the previous editions (which can 
be found at https://ec.europa.eu/digital-single-mar-
ket/open-innovation-strategy-and-policy-group) 
already published, the Open innovation 2.0 year-
book 2017-2018 can provide inspiring and useful 
reading on how open innovation 2.0 can be suc-
cessfully taken on board and be fully integrated 
into strategies for open innovation ecosystems.
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PART I

Making Open Innovation 
2.0 operational
Article 3

New skills and attitudes at the heart of modern innovation policy

Open innovation ecosystems 
require new skills
Open innovation ecosystems are based on com-
mon values and on common purpose-driven actions 
rather than organisation- or instrument-driven ones. 
Hence people’s capabilities also contribute better to 
the common goal.

Innovation has always consisted of essential ele-
ments such as curiosity and courage, combined with 
capabilities. It is about thinking and acting beyond 
the ordinary, setting a new challenge to policymak-
ers as part of the drivers in the ecosystems.

Open innovation happens when co-creation by all 
stakeholders, experiments and early prototypes in 
real-world settings lead to new products and ser-
vices, and the process itself offers indications for 
rapid scale-up, and possible failures are hinted at 
in the early stages. The resources are being focused 
correctly for impact.

The creation and running of the open innovation eco-
system requires new skills, however. Sadly, e-skills 
training and learning activities at the national and 
European levels have focused very strongly only on 
the digital user and on digital professional skills (for 
creating ICT systems). This also reflects the fact that 

Introduction

Innovation is o´en used as a magic word, and it is expected to solve all problems by itself. It is very 
easy to only fluently use magic words without real action, because if the challenge is easy then not 
that many real actions or deep thoughts are hiding behind the nice words.

However, it is fair to say that we are in a period of societal, industrial and economic transition of a 
magnitude we have not seen before.

In her book [1], Charlota Perez refers to ‘waves’ when describing the successive ‘technology-enabled 
revolutions’. We have seen how the take-up of steam (energy), railroads and cars (transport) and ICT 
have all had an impact upon society and upon industrial structures. Capturing the opportunities in 
these transformations has required creativity and courage and has led to new structures over the 
short and long term. Transformations do not end there, however.

Due to the very rapid development of digital technologies (e.g. robotics, artificial intelligence and high-
performance computing) we are facing a transformation highlighting the role of individuals/competen-
cies and communities in the socioeconomic context. Jobs are changing dramatically, and the structural 
change we face will cause some professions to disappear and other, entirely new ones to be created. 

For its part, open innovation 2.0 also captures the phenomenon of creating new markets/new services. 
One of the leading principles is co-creation among all stakeholders (public sector, industry, academia 
and citizens) leading to the reverse innovation pyramid we spoke about earlier in this series of publica-
tions. In addition to that, the transformation of society must include the inclusion principle to make 
smooth transitions possible. We need to make the transition have less of a negative impact on both 
citizens and industry, as only then can the transition happen at the right pace.  
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we have largely forgotten the dimension of how to 
make innovation ecosystems work.

Universities, management institutes and institutes 
of applied science have an important role in devel-
oping new innovation-enabling curricula, acting as 
the glue between the stakeholders and various dis-
ciplines and to be able to guide the common objec-
tives to deliver meaningful outcomes in the new 
techno-socioeconomic context.

Traditionally there has been strong inside-the-box 
thinking, protecting narrow interests and limiting 
structural innovation capabilities, because both 
cross-disciplinary and cross-stakeholder connections 
are essential for the success of innovation. This old 
way of thinking has developed to become ‘out of 
the box’ thinking, but we need to go even further. 
We need to make the imaginary boxes disappear, 
and to allow the interactions between ideas across 
disciplines and stakeholders to become as fluid as 
possible. The collision of ideas sparks innovation, as 
can be seen in several cases described in this Open 
innovation 2.0 yearbook 2017-2018.  

OI2 professionals
New professions and new curricula are needed to 
provide skills in innovation systems creation, func-
tioning and harvesting. We have examples of new 
synthetic disciplines, and thus curricula, in areas 
such as computer science and social media. We now 
need curricula for open innovation ecosystems, as 
the approach does not fit any single academic dis-
cipline we currently have. The traditional innovation 
management curricula do not give enough of a basis 
for the new ways of thinking and acting.

The new professions can, for example, be illustrated 
as follows. 

• Curators are responsible for the construction 
and operation of a thematic area, ensuring that 
the quality and transparency of the domain are 
fully usable in other themes and actions in the 
ecosystems. The theme can be seen as a col-
lection of competencies, types of knowledge and 
people as a common resource.

• Bridgers are curious about everything, are extro-
verts and are able to synthesise connections 
between themes, competencies and people. They 
are thus central to creating and initiating actions 
in the innovation ecosystem. They do not man-
age the actions but help out whenever needed by 
ensuring the connections.

• Orchestrators are responsible for setting com-
mon objectives, creating an interaction and ini-
tiating a common vision for all quadruple helix 
players. These objectives are driven by conduc-
tors who synthesise them within the ecosystem, 

ensuring the fairness of operations and consist-
ency of ecosystems and working towards the 
objectives that have been set. As the leader of 
the purpose-driven actions the orchestrator 
communicates with other parties in order to 
ensure seamless collaboration.

• System designers enable these connections 
and relationships at a systemic level. This pro-
fession requires a systemic approach to very 
deep knowledge management, decision-support 
systems, and collaborative tools and environ-
ments, including group behaviour.

Do Europeans have the proper skills and targeted 
training to face the digital transformation and to 
take up this very urgent challenge? The innovation 
process has changed, and we need all to co-cre-
ate our future. Inclusion is an important European 
value, and the key is to include all the skills and 
ideas we have in the transition process. Compared 
to many other regions, in Europe we have highly 
skilled and demanding users, which is an important 
element in the co-creation processes, but it is not 
enough.

Moving jobs, not people
In the digital transformation we also need to look 
at jobs and how they are going to change. With 
automation, robotics and artificial intelligence the 
character of jobs will also change, as monoto-
nous, repetitive and structured jobs will be done 
by machines, irrespective of their current level of 
appreciation (a lot of factory work, office work, even 
professions such as the law are threatened as we 
know them now).

Human-type jobs will be co-creative, collaborative 
and done in structured and unstructured environ-
ments. This will happen irrespective of whether or 
not the job is physical. Knowledge-intense jobs will 
likely lead to a greater number of workers being 
autonomous, and also mobile. Work is becoming 
location independent, and ‘forced’ mobility due to 
work, for example, is disappearing. This will have 
radical consequences for metropolisation and 
urbanisation that urban planning should already 
take into account. The book by Joel Garreau [2] on 
new structures of cities (edge cities) is truly insight-
ful reading in this context. Before industrialisa-
tion skilled workers had their own toolboxes (as 
we now own computing and connecting devices) 
that allowed them to work wherever they were 
needed, quite flexibly. With industrialisation there 
grew the need to build industrial cities. Now again, 
with the dematerialisation of work, we are likely 
to move to similar settings as before: the knowl-
edge worker owns the tools and can connect to any 
place where the skills can be used. We have thus 
the additional freedom to move not the worker but 
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the work, leading to interesting scenarios such as 
getting rid of work-related commuting and creating 
co-working spaces like modern libraries, including 
fab labs and maker spaces and, of course, including 
normal library functions too. We need to set out in 
this context that much of an industrial city is built 
on centralised large-scale manufacturing which will 
be reshaped in the coming decade. 3D printing is a 
good example of the move to widely distributed and 
flexible manufacturing systems.

In the future will we all be data generators for 
diverse service providers, justifying the ‘citizen sal-
ary’ that is already being tested, for example, in 
Finland? This experimental movement seems to be 
growing quickly.

Technological developments like Blockchain help 
us to identify data sources, and thus also create a 
more inclusive innovation space for all of the quad-
ruple helix actors when innovating new products 
and services. Citizen science is also related to co-
creativity. The main issue, however, will be how citi-
zens are motivated to provide input and data to the 
research community if there is no credit beyond ‘joy 
of participation’. Data tracking may provide a moti-
vational factor to wider communities of co-creators. 
This is a possibility that should be explored further.

Conclusion
The transformation ahead of us has already begun, 
and the new skills base is essential. Just as impor-
tant is the general change from the current mindset 
to a more participative one, as then we will be able 
to reinforce the creation of value based on knowl-
edge and skills. The formal training institutions 
(universities, institutes of applied sciences and the 
like) play an important role in the creation of new 
curricula. However, it is also important to improve 
our understanding of best practices, hence learning 
by doing and peer-to-peer networking must also be 
reinforced.

Experiments, prototypes and real-world settings 
are all providing experience of what works and 
what does not, leading to a common understanding 
of best practices on the way to create something 
new. Open innovation ecosystems with well-defined 
processes in turn create a safety net for innova-
tions. An ecosystem approach involving users as 
co-creators means that indicators of success, and 
of course of failure, are detected early. The new 
role of governance should also, for its part, ensure 
that nothing can go fundamentally wrong, even if 
the approach is experimental and thus not prede-
termined. In these experiments we must deal with 
sociotechnical changes, including the legal frame-
works defending the interests of all quadruple helix 
players.

I am optimistic for the future, if our mindset is 
indeed developing fast enough towards co-creativ-
ity in open innovation ecosystems. The White Paper 
establishing open innovation 2.0 is very valid in its 
diversity. It is time to move from concept to action. 
I am very happy about the ‘three Os’ strategy (open 
innovation, open science, open to the world) that 
has been adopted by the European Commission as 
it is also directly reflected in the Horizon 2020 pro-
gramme, and the future research and innovation 
programme. There is a lot of potential to be turned 
into reality.
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Figure 1: Designing for adoption
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— utility 
— usability 
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When these attributes are found, especially with 
the involvement of lead users using a platform-
based innovation approach, the probability of 
subsequent adoption is substantially higher.

Article 4

Innovation for adoption

Introduction

According to the Organisation for Economic Cooperation and Development 80 % of the value of innovation 
comes from the successful adoption of an innovation, with just 20 % of the value coming from the creation 
activity. We o´en consider the hard part of product or service innovation to be the creation phase, and this 
is usually where most resources are o´en committed. However, we need to rethink this — consider Michael 
Schrage of the Massachusetts Institute of Technology’s statement that ‘Innovation is not innovators inno-
vating but customers adopting’. Thus in innovation we need to look first to the customer, and in OI2 a core 
hallmark is a ‘customer- or user-first’ mentality and perspective.

At the core of open innovation 2.0 (OI2) is focus on adoption, and innovation in OI2 is defined by the creation 
and adoption of something new, which creates value for the entities or users that adopt it. Similar to the 
‘design for manufacturing’ movement, where engineers designing products consider how to make products 
more easily manufacturable, designing for adoption is critical for the successful adoption of innovations.

Users are an enormous source of innovation, and when products or services are co-created with users they 
are designed for adoption from the start. Erik von Hippel’s research shows that the majority of significant 
innovations in the semiconductor industry over a 30-year period came from lead users. Co-innovation with 
users or direct innovation led by users is especially powerful. Designing a platform where users can inno-
vate on a foundational set of assets with an associated set of standards can be very powerful. The Apple 
App Store and platform is powered by an enormous community of app developers whose imagination and 
energies fuel the increasing adoption and use of the Apple platform. In 2015 Apple generated over USD 
20 billion in total revenue through its app store, sharing revenue of approximately USD 14 billion with app 
developers.

Usability in OI2 can be achieved faster by collaborating with users with real-world experiments in living 
labs; here we have the notion of fail fast, learn fast, scale fast. Experimentation using agile development 
is crucial in evolving utility, user experience and usability to meet the needs of the user community. When 
considering adoption in OI2 we think of the 6U adoption pattern. 
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Utility
By utility we mean the quality of being useful and 
we explore what value or usefulness the innovation 
provides, perhaps doing something better, faster or 
cheaper than before or else creating a whole new 
function that was not available or possible before. 
Innovations which are quirky but do not provide util-
ity quickly fade from view. Products and services 
need to be designed for utility. A beautiful product 
or service that has an unacceptable mean time 
between failures or ‘blue screen’ rate may not have 
longevity. With the increasing emergence of the 
sharing economy, innovation design and operation 
criteria will need to be optimised for utilisation and 
longevity of assets as well as for utility.

Uniqueness
Uniqueness is a critical factor for adoption. With 
digital technology it is increasingly possible to do 
things that even several years ago appeared impos-
sible. When we consider platform innovations such 
as Airbnb or Uber one element of the uniqueness 
was the scale at which they were able to bring new 
services to the market, making unused capacity in 
private homes or cars available for use and provid-
ing the capability to meet needs of people in real 
time. Both of these services are exemplars of the 
kind of innovations that make up the ‘sharing econ-
omy’, where the utilisation of assets is improved in 
everyone’s interests. For a digital wallet the ability to 
store and automatically exchange a digital coupon 
at a store and to automatically accumulate loyalty 
points rather than having to produce paper coupons 
at a till will provide a unique capability that will 
speed up adoption.

Usability
Usability examines how usable the new innovation 
or service is. For example, many in the financial ser-
vices industry are pushing the deployment of digital 
wallets but for many users the set-up effort required 
and the lack of merchant infrastructure currently 
deployed mean that credit cards may provide bet-
ter usability than current-generation digital wallets. 
Additionally, some have contrasted the implemen-
tation effort of current-generation digital-wallet 
so´ware at issuing banks to be the equivalent of an 
enterprise resource planning so´ware installation, 
which significantly increases the barrier to the adop-
tion of digital wallets across the broader financial 
system. Innovations may be unique and may bring 
much value, but if they are complex to use then 
adoption can be slowed, or can fail. One can expect 
significant improvements in both the capabilities 
and implementation effort required for digital wal-
lets, so that at some time soon they will likely be 
near ubiquitous. Adoption can also be dependent 
on the digital readiness of a society and their abil-
ity to metabolise technology. For example, while the 

adoption of digital wallets in Western countries is 
slow, already many Chinese consumers comfortably 
leave their physical wallets at home and pay using 
their phones. Increasingly, a core basis of competi-
tion moving forward will be integration and messag-
ing services such as WeChat, which has integrated 
payments services with its messaging services and 
is seeing high rates of usage.

User experience
User experience is increasingly considered a criti-
cal factor in the adoption and use of innovations. 
Analysts o´en refer to the experience economy, 
and those products and services that provide bet-
ter user experiences are increasingly being adopted 
more quickly and can command a healthy price 
and margin premium. When a product or service 
provides both utility and a good user experience 
then the probability of adoption is significantly 
increased. There were many MP3 players on the 
market before Apple launched the iPod, but it was 
the user experience of the iPod, both in terms of 
touch and feel, and the back-end services provided 
through iTunes that drove outrageously successful 
adoption compared to earlier market entrants.

Ubiquity
Innovations that take advantage of the net-
work effect, whereby the value of the innovation 
increases with each additional user, can have dra-
matically increased rates of adoption once a criti-
cal mass of users is achieved. Here innovations 
take advantage of network, so´ware, information 
and silicon capabilities and economics. Designing 
carefully to create utility and incentives before an 
innovation is launched can have dramatic effects on 
adoption rates. Platforms such as Facebook, Airbnb 
and Google all exhibit network effects and are very 
hard to displace once a network effect takes hold. 
There are many criteria that influence adoption of 
innovations, of which two important ones, the inno-
vation index and the imitation index, are described 
in the bass diffusion equation. However, the imita-
tion index appears to be much more influential than 
the novelty index in successful consumer adoptions, 
and friend-to-friend referral is made much easier 
and faster through social media.

User-driven innovation 
Jean-Claude Burgelman was one of the first policy-
makers to identify the trend of user-led and user-
centred innovation. Burgelman outlined the shi  ́
from the user as a research object to the user as a 
research contributor, and ultimately to the user as a 
full research participant. According to Erik von Hippel 
of the Massachusetts Institute of Technology, over 
70 % of the significant innovations in the semicon-
ductor industry came from lead users or user-driven 
innovation. Von Hippel argues that innovation is 
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being democratised in that users, supported by ever-
improving computers and communications, have an 
ever-improving ability to develop their own services 
and products. He also argues that these users o´en 
freely share their innovations with others, creating 
new intellectual commons and associated user-
driven innovation communities. Von Hippel states 
that this trend is seen notably in information and 
so´ware products, as demonstrated in the open-
source so´ware movement.

The internet is itself a great example of a user-driven 
phenomenon, as once it was established it contin-
ued to grow, evolve and deliver more and more utility 
without central governance, o´en driven by users.

Dell Computer encourages users to submit new prod-
uct features and ideas to it, and also allows custom-
ers to vote on the top new features they would like 
to see in Dell products. Another standout example 
of user-led innovation is the powerful developer 
community supporting the Apple App Store and its 
Android equivalent.

3D Secure is a security standard that was developed 
to try to reduce online credit card fraud. While it had 
some success it led to much user frustration, o´en 
abandoned transactions and ultimately to some 
merchants/banks turning off the protocol and turn-
ing to risk-based authentication. A quick analysis 
of 3D Secure against the 6U adoption framework 
shows that it would not have a high probability of 
success, even though it shi´ed liability from mer-
chants to issuers. 3D Secure 2.0 is emerging as 
the replacement, and it stands a far higher chance 
of success, as a quick analysis of it against the 6U 
framework shows that the protocol and implementa-
tion has been thought through much more holisti-
cally. The integration of biometrics for authentication 
will mean a much simpler and smoother authenti-
cation process for users and consumers, along with 
increased speed. The better overall robustness of 
the system design means that there is a significantly 
higher chance of achieving critical mass adoption 
across issues, merchants and individuals.

Conclusion 
When considering the development of an innova-
tion one should really think first about designing for 
adoption. Simple steps, such as involving users in 
the innovation process, can have dramatic impacts. 
Designing for adoption is one of the key patterns in 
the emerging pattern language of OI2. Bror Salme-
lin and I have documented what we call a ‘minimum 
viable platform’ version of OI2 in our soon-to-be-
published book on OI2. When the innovating for 
adoption pattern is used in conjunction with other 
OI2 patterns we think the probability of digital inno-
vation success is significantly improved.
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Digital innovation
Digitisation is the process of converting data or infor-
mation into a digital format (see, for example, http://
whatis.techtarget.com/definition/digitization). By mak-
ing information and knowledge easier to preserve, 
access, share and modify, digitisation has led to a 
rapid decline in the cost of storing, computing, manip-
ulating and transmitting data. In this way information 
and knowledge on the technical specifications of any 
so´ware or hardware object in digital form can be rap-
idly copied and shared at close to zero marginal cost.

Increasingly, digitisation is moving towards knowl-
edge, i.e. information that has been put to use. This 
has been quite visible in the process of the produc-
tion of so´ware code. So´ware code is the technol-
ogy, i.e. knowledge that has been put to use, that 
makes the digital infrastructure run [4]. Ultimately, 
programmers have written these algorithms, just as 
engineers have designed and built the machines that 
carry out digitisation processes. Whether inscribed 
in so´ware or burned in hardware, it is the collec-
tion of instructions that directs the functionality of 

Article 5

Arduino — a global network for digital innovation

Introduction

Digital technologies have changed the way we store, consume and create information and knowledge. 
At the aggregate level, the ease of knowledge distribution and creation in the digital economy gave 
rise to new forms of innovation. Innovative activities are increasingly taking place in self-organising 
networks [1]. The outcomes of this type of innovation have been impressive. For example, at the begin-
ning of the 1990s nobody believed that Fortune 500 companies would trust so´ware that could not 
be ‘owned’ [2]. Today, open-source so´ware has been crucial to the emergence of the digital economy. 
Linux enabled Google to build cheap servers. Such programming languages as Java, Perl and Ruby have 
become the language of web 2.0 applications, and the free web-server so´ware Apache powers nearly 
half of all websites in the world. Increasingly, digitisation allows knowledge-intensive activities related 
to the development and production of any product or service to move beyond the boundaries of a single 
firm and to allow access by any organisation or individual to improve and develop it further. There is a 
growing movement of users of hardware products who are improving hardware, fuelled by ever-cheaper 
electronics, technical education and training material available online [2]. The internet allows communi-
ties to be built that are committed to solving particular problems and are capable of developing and 
designing almost any hardware or so´ware product. This is true for a smartphone, a car, a building or a 
supply-and-demand algorithm organising the matchmaking between sellers and buyers of agricultural 
products. Today, self-organising networks are increasingly developing advanced technologies and prod-
ucts underpinning the digital economy.

Arduino, together with its community, is an example of how the development and production of open-
source hardware takes place in a self-organising network rather than within the boundaries of a single 
firm. Founded in 2005 as a side research project at the Interaction Design Institute Ivrea in Ivrea, Italy, 
Arduino has become an innovation so´ware and hardware network spanning the entire world. The Ar-
duino technology platform has opened up possibilities that clearly go far beyond hobby activities and 
have real economic impacts. The range of products that have been launched with ‘Arduino at Heart’ 
includes synthesisers, MP3 players, amplifiers, high-end voice-over-IP phone routers, mobile phones 
and laptops [2]. In 2016 Arduino was also recognised by the Innovation Radar - a European Commis-
sion initiative to identify key innovations and innovators in European Union-funded research projects, 
as ranking first among over 1 000 organisations [3]. Together with such partners as Gorenje, one of 
the leading European manufacturers of home appliances, Arduino was involved in the development of 
a new WiFi control platform for home Internet of Things (IoT) devices. The case of Arduino shows how 
digital technologies changed the processes of innovation and gave rise to new ways of organising in-
novation activities in the field of complex, technology-based goods and services.

The current article presents Arduino as a global network for digital innovation. It starts with a discus-
sion on how digitalisation is changing the way we handle knowledge and produce innovations, and 
what implications these changes have for the organisation of economic activities. Then we describe 
the ecosystem of Arduino. We conclude with a discussion of the implications the digitally induced 
changes in innovation processes have for innovation policies.
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machines. These instructions determine how phones 
connect, the trajectory of our planes and what we are 
shown on the internet.

As the set of functionalities is increasing, more and 
more domains of our life are being directed and exe-
cuted by intelligent so´ware codes, and the digitisa-
tion of information and knowledge goes far beyond 
the control of the digital infrastructure. It has already 
made inroads into nearly all kinds of knowledge-
intensive activities. In the legal services industry, for 
example, which is one of the most knowledge-inten-
sive economic sectors, the digitisation of documents 
and information and their analysis enables law firms 
to analyse thousands of judgments and create data 
sets by analysing the outcomes of similar cases to 
help provide predictions for clients on the outcomes 
of litigation. This not only reduces the time and cost 
of lengthy research but also leads to higher work 
accuracy, at a lower cost and with more consistency 
than human workers would produce (see: https://the-
marketmogul.com/big-data-law-digitisation-legal-
industry). In the online markets, pricing is shi´ing 
from humans to computers. Computer-aided design 
has allowed the virtual design and manufacturing of 
physical products such as electronics, cars and build-
ings. The advantage of this kind of product design is 
that all activities are carried out in the computer. This 
means that product development involves only work-
ing on, modifying and transforming digital pieces of 
information and knowledge concerning the design 
and functionalities of hardware objects.

The digitisation of information and knowledge not 
only means easier copying and sharing, it also allows 
for seamless sampling (see: http://culturedigitally.
org/2014/09/digitalization-and-digitization). Sam-
pling information and knowledge means breaking 
them down into pieces and combining them with other 
pieces to create new structures. These new structures 
represent new pieces of information, knowledge and 
technologies, i.e. innovations. Because of the univer-
sality of digitised information, i.e. ‘bits are bits’, they 
have the ability to be effortlessly combined with other 
bits, as any bit can interact with any other bit. These 
pieces of information can also be easily modified, rear-
ranged and used in other designs, and furthermore 
can be distributed at no cost. In this way, digitalised 
information and knowledge provide those who can 
access them with the opportunity to control the infor-
mation and knowledge. By allowing this, digitisation 
permits an extreme level of interactivity between the 
user and information and knowledge [5].

Along with digitisation, the digitalisation process 
takes place. Digitalisation is the creation of a media 
and communications system that increasingly links 
all parts of social and economic life. The digital 
communication infrastructure has more numerous 

transmission channels and allows information delays 
to be reduced. More channels increase the likeli-
hood that more nodes contribute to information and 
knowledge creations. By the quick dissemination and 
processing of information, network arrangements 
allow new interpretations, i.e. innovations, to be pro-
duced faster. In addition, they allow for the quick 
(re-)formation of linkages. This development of the 
digital infrastructure links current and potential con-
tributors to the process of recombining the digitised 
knowledge.

In conclusion, the digitisation of information and 
knowledge, together with the diffusion of computa-
tion and telecommunication networks, is taking us 
into a world where anyone who can read and use the 
information can also copy it at no cost [4] and write 
and make changes to so´ware codes, algorithms and 
digital manufacturing blueprints. In this way, anyone 
with sufficient capabilities and skills in programming 
and other domains, for example manufacturing prod-
ucts or architecture, can modify the code behind a 
new piece of so´ware, a new model of a car or a 
building.

Networks as a form of organisation 
for digital innovation
Technology is one of the main determinants of the 
organisation of economic activity [6,7]. It determines 
the number and size of actors in an industry, along 
with their conduct and performance [8,9]. The rapid 
proliferation of digital technologies triggered a dis-
cussion on how they would reshape the economy. In 
general, a move to the market was expected [10]. 
However, as relationship-specific investments and 
asset specificity prohibit companies from engaging 
in pure market transactions, a new organisational 
form combining the elements of markets and hier-
archies was expected to emerge [11]. By reducing 
transaction costs and information asymmetries, 
digitisation facilitated the creation of hybrid forms 
of organisation [12,13]. As a result, not only did the 
number of contributors increase, but also economic 
agents that were previously not actively involved in 
economic activity entered the process of innovation 
and production. This development is of such a scale 
that user-based innovation, peer-to-peer production 
and innovation [14,15] led to the emergence of large 
self-organising networks.

These new opportunities in technology development 
and innovation can be compared to the internet. The 
distributed architecture of the internet, together with 
the possibility to break up data into small packets 
travelling independently of one another, allowed the 
creation of an infrastructure that permits distant 
pieces of information to be connected, recombined 
and sent across the network [16]. To give an example 
of innovation activities performed in a self-organising 
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network it is not enough to study a single company. 
Wikipedia is a foundation, but it does not produce its 
content. The Linux operating system is a so´ware 
system, but not a corporate entity. Similarly, rather 
than individual entities, Wikipedia and Linux are 
large and complex networks of heterogeneous actors 
including firms, non-profit organisations and individu-
als. The concept of a network can be expanded, if 
studied from a sociology-of-technology perspective, 
to include not only human actors but also machine-
based ones [17-19]. In this way, when talking about 
an online platform like the ones above, we can 
understand them as the assembly of the users, the 
developers, the servers, their operating systems and 
the content, i.e. everything that makes the platform 
what it is. The complexity of such networks makes it 
hard to replicate the success of one of them. Why did 
Wikipedia succeed, for example? When working with 
past facts it is relatively easy to understand what 
has made it work, but is such a situation replicable? 
Actor-network theory, the field within sociology try-
ing to make sense of these networks, looks at the 
description or, in the technical jargon of the field, 
attempts to trace the network for others to build 
their own understanding of how it works [20].

Actors in self-organised networks behave differently 
from and follow different economic strategies com-
pared to players in traditional industries. For exam-
ple, the technology-enabled decrease in transaction 
costs increases the incentives to add new products 
and increase product variety [21-23]. It also allows 
for interactions with a larger number of actors and 
access to a larger pool of capabilities and resources. 
A network’s flexibility allows it to provide more cus-
tomised goods and, as a result, to provide constant 
quality improvements [12,24,25]. Product diversity in 
the digital economy can be illustrated by, for exam-
ple, the supply of smartphone applications. Since the 
introduction of smartphones, the number and diver-
sity of apps has increased continuously. The ease of 
development and low entry barriers invite a large 
number of contributors to develop their apps, which 
address various market niches.

Regarding pricing of goods, the conduct of actors is 
likely to be dependent on the scarcity of the goods. 
If the supply is limited, buyers and sellers spend 
considerable resources bargaining over the price at 
which the exchange is to take place [11]. This clearly 
implies that for public goods, which are not exclusive 
and do not wear out through consumption, for exam-
ple information and knowledge, the pricing outcome 
is likely to be driven towards the marginal cost. For 
a number of digital goods it will be zero. Again, the 
case of smartphone apps is quite illustrative. Built 
using few resources, o´en based on so´ware mod-
ules that are available at zero cost once produced, 
new apps are further distributed at no cost. Similar 

developments have been observed not only in the 
so´ware industry, with Linux being the most suc-
cessful open-source project, but also in the supply of 
information goods such as encyclopaedias (e.g. Wiki-
pedia) or mapping services (e.g. Open Street Map). 
With respect to pricing open-source hardware, one 
of the differences between free so´ware and open-
source hardware is that ‘electrons are cheap but bits 
are expensive’ [26]. By this Ackermann means that 
sharing electronic circuit designs is not as cheap as 
sharing so´ware, not because of the designs but 
because of the manufacturing cost of prototypes.

With respect to interactions between the actors, net-
works are dominated by non-market types of interac-
tions [27]. This is related to the fact that this type of 
organisation is optimal for knowledge-based activi-
ties, which require know-how and detailed, o´en 
tacit knowledge. These kinds of resource do not lend 
themselves to market-based exchanges, as they are 
subject to high transaction costs. Instead, partners 
involved in exchanging intangible capabilities or com-
plementary activities, such as pooling research staff, 
are likely to share critical information and, hence, 
create spillovers available to others. Mutual trust and 
collaboration are necessary to facilitate these types 
of exchange.

Summing up, innovation activities in the digital 
economy increasingly take place in a self-organising 
network. Setting the direction of activity is imposed 
neither by a hierarchy nor by profit maximisation. 
Instead, decentralisation sets up expertise as a 
source of power. Power and influence are not derived 
from rank or exclusive access to specific resources, 
but from convincing others to accept a particular 
direction and objectives. As participation and the 
motivation to contribute to the development of the 
technology are not driven by profit maximisation, the 
price of goods is close to the marginal cost of their 
production, which for many goods is close to zero. 
Rather than financial profit, the objective of the prod-
uct development is to create solutions to problems. 
This is also the main source of value.

Arduino
Arduino is an open-source electronics platform 
based on easy-to-use hardware and so´ware. It 
is an example of product development that takes 
place within a self-organising network of users 
rather than within the boundaries of a single firm. 
Arduino was born in 2005 at the Ivrea Interaction 
Design Institute as an easy tool for fast prototyping 
[28]. The goal was to create low-cost, simple tools 
for non-engineers to create digital projects. The 
initial platform consisted of a microcontroller and 
library functions to easily programme the micro-
controller. Released under the Creative Commons 
licence, Arduino’s open-source hardware design 
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and policy encouraged modification and reuse of its 
product. Soon a´erwards, a community of developers 
and users embraced it and grew up around Arduino 
[29]. In addition, a new crop of projects and devices 
emerged that can be traced back to Arduino’s roots 
and that have in return contributed to the develop-
ment of various aspects of the entire Arduino ecosys-
tem. Today there is already a range of open-source 
hardware products, including synthesisers, MP3 play-
ers, amplifiers, high-end voice-over-IP phone routers, 
mobile phones and laptops [2]. They were built by the 
Arduino community using Arduino-based technology.

The key element of the Arduino ecosystem is the 
community around it [29]. The community of mak-
ers has contributed to the Arduino ecosystem by 
developing code and libraries, designing new hard-
ware, teaching workshops and classes and sharing 
what they have made. Arduino is now being taught 
in high schools, colleges and universities all around 
the world. It is assumed that the number of Arduino 
members increases by 100 000 per month [30]. A 
large share of the users and developers come from 
developing countries. In China, for example, a large 
part of the community is made of teachers. They play 
a critical role in the development of the Arduino eco-
system. They create documentation for projects and 
experiments that can be used to teach using Arduino 
technology in schools and educate future generations 
of Arduino community members.

When we look at the Arduino case we see that the 
networks include not only increasingly more organi-
sations and individuals, but also hardware designs, 
so´ware and community-supported documentation. 
Moreover, the Arduino concept opens up possibilities 
that clearly go far beyond hobby activities and have 
real economic impacts. The Arduino ecosystem allows 
infrastructure to be created for large technological 
projects such as smart homes, IoT applications and 
small satellites (like the Ardusat project). According 
to the Innovation Radar, Arduino ranks first among 
over 1 000 organisations participating in the seventh 
framework programme for research and techno-
logical development and Horizon 2020 projects that 
were assessed between October 2014 and January 
2016 [3]. In this ranking Arduino was ahead of such 
technology and science giants as Siemens or the Uni-
versity of Cambridge. Together with such partners 
as Gorenje, one of the leading European manufac-
turers of home appliances, Arduino was involved in 
the development of a new WiFi controlling platform 
for home IoT devices. As a result, Gorenje’s advanced 
fridge has been enhanced with a WiFi-enabled solu-
tion, and it is expected that the product will be put 
on the market within the next 2 years. Thus, we can 
expect that participation in the Arduino community 
does not only take place pro bono. There are already 
a number of companies that have built their business 

models around the Arduino ecosystem. For example, 
of the 13 largest open-source hardware companies 
that, in 2010, together had a total of approximately 
USD 50 million in revenues, most operate within the 
Arduino community [31]. By 2010, all of them had at 
least USD 1 million in revenues, and most of them 
were approaching USD 5 million and were involved in 
hundreds of projects.

As in the case of open-source so´ware, money in the 
open-source hardware domain is not made through 
manufacturing and selling products. Instead, compa-
nies rely on providing services [2]. As every innovator 
knows their own solution best, knowledge and exper-
tise about improvements or innovative uses become 
the most valuable assets, and are not easily replica-
ble. Other ways of making money are to sell innova-
tive devices and to create new ones faster than the 
competitors.

Arduino's model 
Arduino’s way to approach a sustainable economic 
model is based in a series of actions taking place in 
parallel. First and foremost, it is important to under-
stand that Arduino is not a hardware company, it is 
easy to get such a misleading idea from the fact that 
Arduino does currently manufacture its own printed 
circuit boards. If one looks back in time this has not 
always been the case, and even when Arduino is the 
main manufacturer of some designs there are occa-
sions when Arduino collaborates with other corpora-
tions such as Intel, Adafruit Industries, Seeedstudio or 
Sparkfun in order to simplify the amount of work to 
be put into controlling such a large series of physical 
assets. Money in these cases comes from the profit 
from selling goods; when manufactured by others it 
consists in a royalty fee per unit. On the other hand, 
hardware is distributed through a dense network 
of distributors worldwide and through the official 
Arduino store, which always tries to feature not only 
Arduino products but also those from its partners.

Second, Arduino produces a very successful piece 
of so´ware, the Arduino Integrated Development 
Environment (IDE), that is massively used in edu-
cation and development. There are two versions 
of this so´ware: a Java-based IDE, also known as 
the classic IDE; and a newly developed HTML5 ver-
sion. The older version is community maintained 
and offers two different ways to contribute to 
its maintenance: through an in-kind mechanism, 
whereby developers can make contributions to its 
open-source codebase; and through donations (it 
is not mandatory but is possible to donate money 
to Arduino prior to downloading the so´ware). The 
amount of money obtained this way is significant 
enough to help finance some of the development 
costs of the so´ware. It should be mentioned that, 
at the time of writing, the Arduino classic IDE was 
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being downloaded once every 2.6 seconds. One can 
imagine the kind of server needed to provide users 
with the so´ware (which is about 100 MB in size) and 
how much it costs. The HTML5 IDE is still in the mak-
ing, but it is expected to generate revenues through 
the creation of a subscription model attached to some 
premium features that can only be obtained by taking 
advantage of the cloud.

Third, it is in Arduino’s interest to promote success sto-
ries relating to projects and products that use some 
parts of the technology developed by the Arduino 
community. In order to exploit the possibilities offered 
by having a server (the Arduino server) that counts 
over 110 million unique visitors per year, Arduino has 
created a programme called Arduino at Heart that 
helps small businesses that are willing to produce 
open-source products using the Arduino technol-
ogy not to have to incur expenses in supporting their 
own IDE. This programme encourages these SMEs to 
provide Arduino with a percentage of their profits in 
exchange for maintaining their product’s compatibil-
ity with the Arduino IDE. While this programme is still 
new (it has just finished its first year) it has proved 
to be a great vehicle for small and medium-sized 
enterprises (SMEs) not just to save money on devel-
opers, but also to get some marketing by being listed 
on the Arduino website and being promoted through 
Arduino’s social media channels. This programme will 
most likely evolve, since currently it only makes sense 
if products are up to a certain price and if the partici-
pants only sell up to a certain amount of money. It is 
now being iterated in order to offer a broader set of 
options to collect even more projects within it.

Fourth, Arduino collaborates with larger companies 
like Microso´, Intel, Telefonica and Samsung. These 
collaborations are a mixture of shared services co-
created through cooperation between actors and 
products. Most of the time such collaborations are 
listed as certifications. A certification programme 
includes putting a series of developers from Arduino 
at the service of one of the abovementioned com-
panies to help them make some of their products or 
services compliant with the Arduino philosophy. Cer-
tification programmes are typically a flat fee applied 
on a yearly basis to the companies on top of a series 
of services that will be billed by Arduino.

Fi´h, in the field of education, which suffers from 
an endemic lack of economic resources, Arduino 
has developed a different strategy that consists in 
financing the R & D processes by having third parties 
such as non-governmental organisations or founda-
tions of any kind support certain projects economi-
cally. In that way Arduino develops custom-made 
projects that are run all over the world. Once they 
work they can be repurposed into products that will 
be sold through the Arduino store.

While one could think that such a model is very profit-
able, it should be mentioned that this is not always 
the case. Arduino is a medium-sized company with 
employees in at least three countries, and needs to 
maintain a series of inventory items to be able to sup-
ply the demand for hardware all over the world.

Arduino in the EU-funded 
research projects 
In order to maintain a reasonable amount of ongo-
ing research Arduino needs to look at external fund-
ing coming from external actors such as EU H2020 
grants, grants from the Swedish Vinnova innovation 
foundation and the like. Arduino only applies for 
grants when there is somehow a clear possibility 
for those projects to turn into products that could be 
served from the traditional distribution channels. For 
a company of the size of Arduino it is, at this moment 
in time, not possible to invest in basic research, only 
applied research. It does not rule out the possibility 
of entering other kinds of projects, but first the com-
pany needs to figure out ways to benefit directly or 
indirectly from more basic research activities.

Up to this point Arduino has been or is part of four EU-
funded projects. One of them is the ‘Social&Smart’ 
(SandS) project that aimed at building up a physical 
and computational networked infrastructure allow-
ing household appliances to better meet the needs 
of their owners. One of the results of the SandS 
project was the creation of the Arduino Yun board, 
a substantial innovation in the world of prototyp-
ing boards with internet capabilities. Launched in 
2014, this product offered a full Linux computer with 
a full microcontroller board, both fitting onto a sin-
gle printed circuit board of 50 × 60 mm. This hybrid 
product was applauded by both the higher education 
community and the industrial community, both com-
pletely immersed in the IoT boom of the mid 2010s. 
A later research project, ‘Practice-based experiential 
learning analytics research and support’ (Pelars), 
focusing on learning and making, has given rise to a 
hot-plugging protocol for low-level microcontrollers, 
the so-called Eslov protocol, which will be embed-
ded in the Arduino product roadmap from 2018 
onwards. The still-running Decode project, exploring 
and piloting new technologies that give people more 
control over how they store, manage and use per-
sonal data generated online, will assist with the cre-
ation of an IoT motherboard for a gateway with the 
ability of signing Blockchain information packages. 
Finally, Arduino has a residual participation in the 
eCra´2Learn project. The objective of this project is 
to research, design, pilot and validate an ecosystem 
based on digital fabrication and making technologies 
for creating computer-supported artefacts. Its out-
come will be the creation of a portal for educators to 
find technical resources to help their teaching.
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Arduino’s community 
The Arduino community is currently quantified as the 
number of users actively participating in the Arduino 
forum. This forum has over 425 000 participants who 
have posted almost 3.3 million posts. On an average 
day there are 10 to 20 times more visitors to the forum 
than registered users (e.g. if there are 100 registered 
users reading the forum, the statistics so´ware regis-
ters 1 000 to 2 000 visitors on it at that same time). 
This forum is open for discussing all sorts of topics on 
the use of digital technology in hobby projects, educa-
tion, industrial cases, etc. There have been cases when 
users have associated with one another and have cre-
ated Arduino-derivative products, using the Arduino 
forum as a space to discuss development and as a 
marketing tool. The forum is maintained by a mixture 
of community moderators and some of the Arduino 
core developers and founders.

There are other mechanisms for participating in the 
Arduino community. It is possible to be part of the 
active development of the classic IDE by joining the 
corresponding GitHub page or the developers’ email 
list. It is also possible to join an email list dedicated 
only to teachers, and to exchange emails with others 
also concerned with creating educational materials 
using microcontroller technology.

The Arduino website also has two different documen-
tation mechanisms: the Arduino Project Hub; and the 
Playground wiki. The latter is how projects have been 
documented in a traditional fashion. Registered users 
can post articles on the wiki, rearrange links and con-
tents, etc. There have been massive group efforts 

accomplished through the Arduino wiki, such as the 
translation into Spanish of the whole Arduino website. 
Back then, in 2010, the site had over 700 documents 
translated by volunteers in less than 10 days. The Pro-
ject Hub is a contemporary way of producing content 
where users post their projects using a form, adding 
information about their projects, pictures and videos. 
Projects are then listed in an easy-to-search way. 
There is a full-time Arduino employee dedicated to fil-
tering these projects and adding tags to them in order 
to make the information easy to search by visitors.

Crowdfunding of Arduino–based projects
With its flexible and easy-to-use hardware and 
so´ware, Arduino created an electronics prototyp-
ing platform making programming and embedded 
applications using Arduino boards more accessible to 
a wider public. Being open source and royalty free, 
Arduino allows anyone to get involved easily in elec-
tronics and programming. The real power of Arduino 
is not in the hardware but is a result of the enor-
mous network of users, resources, discussion boards 
and published projects that have spread through the 
internet. As the cost of entry is minimal, the Arduino 
platform unleashes creativity and enables the devel-
opment of digital-enabled (open) innovations. To 
grasp the rapidly growing community and economic 
impact empowered by Arduino, we analyse Arduino-
based projects on Kickstarter. Kickstarter is a global 
crowdfunding platform focused on creativity that 
was launched in 2009.

Figure 1 presents an overview of Arduino-based pro-
jects on Kickstarter by status level for the 2009-2017 

Figure 1: Comparison of funding of Arduino-based and other projects on Kickstarter, 2009-2017

Source: Kickstarter statistics. Accessed on 31.7.2017.
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period. Kickstarter reportedly received USD 3.18 bil-
lion in pledges from 13.3 million backers to fund 
more than 350 000 projects. Almost 36 % of these 
projects are successful, meaning that they raised at 
least as much funding as they initially asked for. The 
majority of successful Kickstarter projects — roughly 
56 % — raise funding of between USD 1 000 and 
USD 9 999. Projects are equally distributed across 
the other funding categories (around 12-14 %), 
except for the highest funding categories exceeding 
USD 100 000 and USD 1 million, elevating respec-
tively at 3 % and almost 0 %. With respect to unsuc-
cessful projects, a large majority of them (84 %) are 
only able to secure up to 20 % of the funding that 
was initially requested. Around 10 % and 4 % of the 
unsuccessful projects obtain respectively up to 40 % 
and 60 % of the requested funding.

In comparison, the number of Arduino-based projects 
on Kickstarter amounts to 495, receiving USD 14.8 mil-
lion in pledges from 150 000 backers. The percentage 
of successful projects based on Arduino is significantly 
higher, amounting to 58 %, which almost equals the 
rate of unsuccessful projects of the overall Kick-
starter database. In addition, the percentages of suc-
cessful Arduino-based projects are systematically 
larger in the higher funding categories. This means 
that a larger proportion of Arduino-based projects 
attract higher funding rates compared to all Kick-
starter projects. A similar pattern is observed for 
unsuccessful projects. While only 6 % of unsuccessful 
Kickstarter projects received more than 40 % of the 
requested funding, the percentage of Arduino-based 
projects amounts to 23 %.

Table 1 provides an overview of the median values of 
the requested funding (goal) of successful and unsuc-
cessful (Arduino-based) Kickstarter projects, along 
with the actual pledges that they eventually secured. 
The ratio of both funding numbers is also provided (i.e. 
pledged/goal) as a measure of the effectiveness of 
the project in securing funding. The median value of 
the ratio for all successful Kickstarter projects equals 
1.28, meaning that the pledged amount is 28 % higher 

than the requested goal at project launch. The equiva-
lent ratio for successful Arduino-based projects is sig-
nificantly higher, suggesting a pledged amount that is 
twice as high as the attempted goal. A similar pattern 
can be observed for the ratios of unsuccessful pro-
jects, where the ratio of Arduino-based projects seems 
to outperform that of Kickstarter projects as a whole.

As indicated in Figure 2, more than two thirds of the 
Arduino-based projects originate from the United 
States, while 20 % and 11 % are located respec-
tively in the EU-28 and the rest of the world. Splitting 
projects up by categories as presented in Figure 2, 
Arduino-based projects mainly focus on do-it-yourself 
electronics (43 %) and hardware (35 %). While many 
projects focus on the further development of hard-
ware components based on Arduino, there is much 
less focus on so´ware improvements (around 10 %).

Implications of the new forms of 
organisation of digital innovation
We have already seen that the digitisation of infor-
mation and knowledge and the accompanying digi-
tally induced changes in the way we organise eco-
nomic activities have a tremendous impact on our 
economy and society. However, there are some other 
characteristics of these processes that change the 
way that technology, economy and society (may) 
evolve.

First, the increasing reliance on knowledge that can 
be seamlessly shared, distributed and easily modi-
fied creates new conditions for innovation. Knowl-
edge, a key resource in the modern economy, is con-
siderably different from other resources crucial to 
economic activity. Unlike material resources, knowl-
edge is an input that has the property of increasing 
returns [32,33]. In other words, the wider it is spread 
and the more people have access and the possibil-
ity to contribute to its evolution, the more valuable it 
becomes. If no artificial barriers, such as exclusivity 
rights, are created, there is no cost to return each 
piece of a solution to the common pool of knowledge 
and, hence, further increase its value. This further 

Table 1: Effectiveness of fundraising in Arduino-based projects on Kickstarter

Arduino projects All Kickstarter projects

Goal Pledged Ratio Goal Pledged Ratio

Successful 5 000 10 473 2.09 4 000 5 119 1.28

Unsuccessful 10 000 1 275 0.13 7 000 63 0.01

Total 6 000 5 092 0.85 5 000 801 0.16

Source: Kickstarter statistics. Accessed on 31.7.2017.
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increases the size of the ‘library’ of solutions availa-
ble for further use by the collaborators and increases 
returns to knowledge use and production. Increasing 
returns puts us, as a society, into a different world, 
in which scarcity is replaced by affluence [33,34]. 
This new world has different economics compared 
to the one that operated under decreasing returns. 
It exhibits a different behaviour, style and culture. It 
calls for different management techniques, strategies 
and codes of government regulation. For example, 
the approach to knowledge spillovers in the digital 
economy is very different compared to the physi-
cal economy. Spillovers are desired, and increase 
welfare. Rather than granting exclusivity rights over 
knowledge and technology to individual actors, spillo-
vers are seen as positive externality, and are encour-
aged by increasing the connectivity between the 
actors and their absorptive capacity. An emphasis is 
put on the discovery of technological opportunities, 
which o´en appear in the process of cross-fertilisa-
tion between distinct knowledge and technological 
domains [35]. The role of technological opportuni-
ties and cross-fertilisation between technologies is 
crucial for the introduction of innovations enabled by 
general-purpose technologies such as digital ones.

Second, the direction of technology development in 
self-organising networks is not imposed by a hier-
archy. Decentralisation positions expertise as a 
source of power and the objectives are set based on 
the contributors’ needs [36]. Rather than financial 
profit, the objective of the product development is 
to create solutions to problems. For example, under 
the open-source mode the incentive to develop a 
new piece of so´ware is not to sell it for profit, but 
rather the promise that an existing problem will be 
solved or addressed in a more efficient manner. As 
a result, in contrast to the physical economy, we can 
see behaviour oriented towards value creation rather 
than towards rent seeking. Solutions to problems, 
for example more efficient and faster organisation 

of work or diffusion and use of technologies, are the 
main source of value creation. The incentives and the 
way problem-solving is organised are geared towards 
identifying viable solutions quickly and increasing the 
speed of technology evolution [37]. Everyone has 
access to everything and the right to copy, modify 
and combine it with other elements. The community 
makes collective decisions on what to do, which prob-
lems to solve and how to allocate resources. In other 
words, digitalised information and digital technolo-
gies support a democratic form of free culture [5]. As 
a result, some behavioural distortions created under 
the market mechanism can be avoided. For example, 
great scientific and technological efforts are made 
to design products that break prematurely, a clear 
rent-seeking strategy [38]. The rationale behind it is 
to generate long-term sales volume by reducing the 
time between repeat purchases. As most of the value 
created in self-organising networks is not generated 
through repeated sales of products, product obsoles-
cence is not an economically viable option. ‘The crowd’ 
is instead interested in the best solutions available. 
This has considerable implications for value creation. 
For example, maintaining incumbent technology and 
postponing a switch to a new technology, which is 
more optimal from a social point of view, is a phe-
nomenon frequently observed among profit-oriented 
companies [39]. This happens because producers and 
owners of technology take only profit maximisation 
into account and do not consider technological exter-
nalities. An example is a switch to energy system 
based on renewable resources [40]. Such a strategy 
is not an option in an innovation and production sys-
tem that is constantly searching for improvement 
and superior solutions, because the value is derived 
through the application and use of these solutions, 
not through their sales on the market.

Summing up, digitisation of knowledge and new 
innovation forms and processes are challenging tra-
ditional forms of organisation of economic activities. 

Figure 2: Geographic origin and category of Arduino-based projects on Kickstarter

Source: Kickstarter statistics. Accessed on 31.7.2017.
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By shi´ing the focus towards problem-solving and 
value-creation activities, i.e. growing the pie, rather 
than rent-seeking behaviour, i.e. fighting for a big-
ger share of the pie, additional value comes from 
the workings of the self-organising networks and the 
organisation of incentives. As we are entering into an 
era in which universal access to and processing of 
the world’s knowledge is technologically possible [41], 
the missing piece is the legal infrastructure that will 
make such access and processing viable.
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Based on our prototyping in both the Skandia 
Future Center and Dialogues House, the follow-
ing insights emerged on open innovation and the 
O-zone.

In this article we describe ecosystem requirements 
for collaborative and sustainable value creation. 
We refer to all of the biotic and abiotic factors that 
act on an organism, population or ecological com-
munity and influence its survival and development. 
Biotic factors include the organisms themselves, 
their food and their interactions. Abiotic factors 
include such items as sunlight, soil, air, water, cli-
mate and pollution. Organisms respond to changes 
in their environment by evolutionary adaptations in 
form and behaviour.

We are concerned with environmental interactions 
that influence the innovation behaviour of people 
and organisations. Sometimes this is also referred 
to as the intellectual capital multiplier effect on the 
intellectual capital, with the formula ‘human capital 
times structural capital’ (HC × SC). These occur in 
four ‘spaces’:

•  social/cultural space, including informal rela-
tions, cultural aspects, networks and codes of 
behaviour;

•  process/organisation space, in which formal 
relations and the organisation of activities and 
processes and systems take place;

•  digital and virtual space, consisting of ICT-based 
systems, including communication resources, 
social media networks, workflow systems, trans-
action systems and mobile infrastructure;

•  physical/real space, which directly interacts with 
our five senses: sight, smell, hearing, taste and 
touch.

Clearly it is important to strike the right balance in 
developing the four spaces. Insufficient investment in 
one or several subspaces will reduce the effectiveness 
of the other spaces, as a multiplier effect. The ecosys-
tem space should combine these four spaces into one 
design concept.

There are numerous obstacles to collaboration and 
to the sharing of knowledge, including geographical 
distance, language and cultural differences, genera-
tion gaps and professional specialisations. Intellectual 
capital can only efficiently be shared and increased 
if people and organisations get to know each other 
and enter into a dialogue to explore what they could 
do together, driven by a collective ambition. Recent 
research by Professor Dan Siegel at the University of 
California, Los Angeles indicates that our mind is not 

Article 6

O-zones for combinatoric innovation

 Figure 1: Four essential spaces in the ecosystem that make up an innovation environment
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only brain activity per se but also the relational pro-
cess. It might also be called relational capital.

It is a well-established fact that physical environ-
ments strongly influence human behaviour. There-
fore, it is worthwhile to create a wise space, in Japan 
labelled an innovation network, where activities can 
naturally take place. In the last few years there has 
been increased interest in this aspect of supporting 
social and (collective) intellectual processes.

In open innovation one usually starts with the prob-
lem and then looks for combinations of knowledge 
assets to tackle it. In this article we describe a method 
that turns the sequence around: new combinations of 
intellectual capital are facilitated, followed by the 
question: what can we do with this? Or: where could 
this add value? We call this process combinatoric 
innovation, which we define as: 

the process of discovering new ways of  
value creation by combining and applying  

previously disconnected intellectual capital  
from two or more sources.

The basic mechanism behind combinatoric innovation 
is the extension of configuration spaces, which allows 
for the identification, explication and understanding 
of new categories of problems and solutions. Com-
binatoric innovation can be seen as a new aspect of 
open innovation in which there is a very important 
role for serendipity; for discovery by trial and error. It 
focuses on a specific way to explore the possibilities 
and create new opportunities for ‘traditional’ forms 
of open innovation. Because multiple mental spaces 
are involved, a considerable amount of creativity can 
be expected. It is also a mechanism that can be used 
to determine or develop ‘blue oceans’, a concept that 
was introduced by Kim and Maurborgne. Blue oceans 
are business models based on complete new sets of 
value propositions, making competition (for a while) 
irrelevant.

Combinatoric innovation is more a methodology com-
parable to systematic inventive thinking. In systematic 
inventive thinking one applies a number of principles 
to construct, out of existing systems, products or ser-
vices, a half-fabricate with new, combined, changed 
or rearranged features. Then the following question is 
asked: what kind of new applications could be related 
to this intermediary result? From this point, converg-
ing takes place again and ways to achieve the appli-
cation are being explored, resulting in engineering of 
the solution. Combinatoric innovation also leads to 
surprises. Generally one starts with a wide area of 
interest; a theme. However, exactly what problem or 
opportunity will be addressed is a matter of discovery. 
It is like the combination of DNA that gives us children 
with recognisable elements, but with also a largely 

unpredictable individual potential. Therefore it is the 
combination of DNA material that makes us unique 
human beings, whereas the building blocks are quite 
universal for all of us.

Combinatoric innovation is a group process, and 
therefore it is interesting to discuss the possible con-
nection with communities, especially those focusing 
on intellectual capital-related activities. Communities 
are as old as mankind, but in recent times the word 
‘community’ has acquired additional meaning in the 
context of new business models on the one hand and 
developments in the digital world on the other hand. It 
is generally perceived that communities are key con-
structs for business innovation and coherence in the 
new economy, and the challenge is to support the cre-
ation and leveraging of meaningful communities that 
add value to their members and their environment.

How can physical space enhance combinatoric inno-
vation? There are various important aspects that 
affect interdisciplinary, creative and collaborative 
processes. Knowledge-working people spend more 
than 90 % of their time in buildings. Buildings and 
their interior design have a major impact on how 
people feel and behave. Companies and society are 
increasingly aware of the importance of factors 
such as aesthetics and caring environments. More 
and more evidence indicates that our surroundings 
have a bigger impact on our behaviour than previ-
ously thought. This is why the human dimension is 
becoming increasingly present in architecture and 
interior design.

Aesthetics improve emotional health, but play and 
exercise are also important elements of healthy 
workspaces. The fact that we, on average, spend 
much more time sitting (9.3 hours a day) than we do 
sleeping (7.7 hours a day) is one of the reasons why 
sitting is the new smoking. Our offices and company 
cultures are lagging behind on inviting and stimulat-
ing people to move more. Any place where people 
are received in a friendly manner is involved in hos-
pitality and service to some extent. In Skandia Future 
Center it was the smell of freshly baked bread, along 
with specific music, that contributed to this special 
atmosphere, enabling people to feel comfortable and 
open for the dialogue about a better and sustainable 
world. Hospitality here refers to creating a pleasant 
environment from the moment someone arrives, in a 
way that opens the mind of the incoming people, i.e. 
reducing barriers of fear. Here, people get energy and 
here we see the concept of an ‘O-zone’, with the O 
standing for oxygen, but also optimism. This concept 
has been introduced by the International Institute for 
Serious Optimism (Dutch–Norwegian), the mission of 
which is to increase the world’s ‘O-level’ by building, 
collecting, sharing and applying knowledge in the 
area of positive energy and realistic optimism. One 
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of the tools is an app (Apptimism) that can be used 
to collect cases where people experience the positive 
impact of positive environments.

Which physical interventions can contribute to a 
favourable environment for combinatoric innova-
tion? We will explore these using the concept of a 
‘no-boundaries house’ as an environment for new 
combinations, in which the process of serendip-
ity is the key to accommodating innovation and 
knowledge work. A no-boundaries house is a place 
where people meet each other, talk, think, work, 
have fun and co-create; a kind of specially designed 
knowledge café. It is a ‘co-laboratory’, where peo-
ple explore new paths together. In a no-boundaries 
house, unexpected meetings take place, new combi-
nations of people and organisations arise and ideas, 
ideals and insights are exchanged. The physical 
aspects of the environment support these activities. 
And the intangible aspects are just as important 
as the tangible ones. The no-boundaries house, in 
other words, must have a ‘soul’. The technology in 
the no-boundaries house supports the activities and 
processes that take place there. Technology can also 
help overcome the limitations of the facility’s physi-
cal character. Ideally there would be no boundaries 
between the no-boundaries house and the world out 
there. Webcasting, narrowcasting and other internet-
based communication, as well as tools such as vide-
oconferencing, can significantly widen the scope of 
activities in the no-boundaries house.

The mission of the no-boundaries house is to cre-
ate value by ‘connective renewal’. It is organised 
around key concepts such as collaboration, innova-
tion, entrepreneurship, knowledge sharing and sus-
tainability. Serendipity is an important mechanism 
whereby new combinations lead to unexpected but 

valuable results. Those results can vary in nature 
and meet the various needs of stakeholder groups.

The proposition of a no-boundaries open innovation 
house focuses on the following four elements.

• Creating an attractive meeting place

The no-boundaries house needs appealing facilities 
and a high-quality programme to make it an attrac-
tive environment where people can meet each other 
both informally and professionally. The interior of 
a no-boundaries house is designed to stimulate 
valuable meetings. It brings to mind the weekly 
passeggiata, based on an old Italian tradition, dur-
ing which everyone in the village goes out onto the 
streets in the evening to meet and catch up. The 
environment gives all visitors the opportunity to 
get to know people they would not usually meet in 
a very informal way. These could be very relevant 
people, such as captains of industry, top manag-
ers of public administration, researchers, start-ups, 
students and so on. It is important that visitors and 
users meet people there whom they enjoy meeting.

• Offering an Aha-‘learning’ programme: the 
no-boundaries academy

The programme established must be largely based 
on co-creation in order to stimulate dialogue and 
create an informative and relaxing environment. 
It might even be like the ‘happy Friday’ concept at 
the lab of one of the Nobel Prize laureates in the 
United Kingdom. It is said to have impacted the 
cross-disciplinary innovation outcome of graphene. 
Partners of the no-boundaries house play an impor-
tant role in this. There is also room for input from 
anyone who has an idea or who wants to organise 

Figure 2: Apptimism: a tool for storytelling about O-zones. See http://www.apptimism.eu
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something that is relevant to the topics and objec-
tives of the no-boundaries house. The no-boundaries 
house is also a space for conferences, lectures, work-
shops, performances, etc. Its programme is focused 
on thinking ‘outside-in’, connecting various worlds.

• Offering a work and study environment for 
students and professionals

The diversity of spaces in the no-boundaries house is 
very well-suited to working (together) and studying. 
A separate space can be set up as a ‘smart working 
centre’, the no-boundaries port, where people can 
‘dock’ to work, discuss and study. Commuters who 
work for companies in hard-to-reach places, or who 
feel this is the best work environment, can occasion-
ally or frequently use well-equipped workspaces with 
modern facilities. This can benefit employers as well, 
if productivity increases due to less travel time or a 
more effective work environment where other peo-
ple can be met or invited. Self-employed profession-
als or small companies can also use it as a flexible 
working and meeting spot. This is in line with modern 
trends such as the smart working centres mentioned 
previously.

• Setting up an infrastructure for innovative 
entrepreneurship

A no-boundaries house is the location of choice for 
companies such as start-ups that do not yet need 
laboratory space or extensive technical facilities. 
The no-boundaries house offers access to a wealth 
of intellectual capital: knowledge, networks, (poten-
tial) customers, (potential) employees and fellow 
entrepreneurs. The environment stimulates and 
facilitates. The no-boundaries incubator additionally 
offers things such as access to ‘smart money’ from 
(informal) investors, coaching, shared services and 
facilities such as food service.

Many case studies emphasise the importance of a 
suitable physical space for the processes mentioned 
above. However, a physical space without interven-
tions in the three other areas — cultural/social space, 
process/organisation space and virtual/digital space 
— will not lead to a fertile ground or culture for com-
binatoric innovation. Dialogues House and the Skan-
dia Future Center were designed as open eco-envi-
ronments for cross-disciplinary innovation effects.

In the recent past, ABN AMRO has gone through a 
rollercoaster period. Not only has it been facing the 
consequences of the credit and economic crisis, but 
it was also acquired by a consortium. The Dutch part 
was nationalised and integrated into part of another 
bank (which was acquired during the nationalisation 
process), and now it is being privatised again. In that 
period there was a strong need to build bridges with 
other stakeholders in society and focus on long-term 
and sustainable value creation. For this reason Dia-
logues House was developed, and it has been oper-
ational for almost 10 years with a strategy that is 
based on people-to-people interaction and collabora-
tive learning, i.e. on combinatoric innovation.

Figure 3: Bird eye’s view of the ABN Amro Dialogues House, 
Amsterdam 

Figure 4: Impressions from the ABN AMRO Open Dialogues House  
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From the weblog of a visitor (http://info-architecture.
blogspot.com/2008/04/dialogues-house-2.html): 

Sometimes you walk into a building and you just 
say: ‘Wow!’. That’s the experience I had when I 
visited the Dialogues House in Amsterdam. It’s 
related to the ABN-Amro bank. As I wrote before I’d 
be there for a meeting with knowledge managers 
from large companies in the Netherlands. We had a 
great time. The meeting’s topic was open innovation. 
The Dialogues House was set up to facilitate open 
innovation from inside and outside the bank. We 
also walked through the building. I also made some 
pictures you can find here. Go and have a look!

The Dialogues Incubator in particular has reaped the 
benefits of being housed in the Dialogues House. The 
primary objective of the Dialogues Incubator is to 
develop new sustainable value propositions based on 
the primary assets of the bank, i.e. knowledge, rela-
tions, reputation, systems, clients, etc. In short, the 
Dialogues Incubator has a wealth of intellectual seed 
capital at its disposal. The Dialogues House ampli-
fies this, as there people can meet, discover new per-
spectives, work together, build synergies between 
ventures and discover the power of serendipity. It has 
truly been an O-zone for the people who work there 
and for business partners and visitors.

Work on ‘wise places’ has now emerged in Japan, 
including through the Japan Innovation Network and 
Professor Noburo Konno. See more at: https://www.
facebook.com/jp.futurecenteraliancejapan.

Another very recent illustration of the futurising 
health search approach is from the 2016 Nobel Prize 
in Chemistry, which is going beyond the famous Tesla 
innovation network development and into imagina-
tive nanocars and molecular machines doing health 
fact-finding in your body.
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PART II

e-Platforms
Article 7

Accomplissh: creating societal impact from social sciences 
and humanities research

Accomplissh (‘Accelerate co-creation by setting up a multi-actor platform for impact from social sciences 
and humanities’) is a unique co-creation engagement platform focused on societal, cultural, economic or 
policy-related impacts originating from social sciences and humanities research. It is funded through the EU 
Horizon 2020 research and innovation programme. The Accomplissh consortium consists of 14 universities 
originating from 12 countries around Europe. For a geographic overview of the partners see Figure 1 below.

For the first time, results from both practice and the theory of co-creation and impact will be developed and 
tested in such a way that it is transferable, scalable and customised for academia, industry, governments 
and societal partners across the whole of Europe. The overall Accomplissh approach is shown in Figure 2.

Figure 1: Accomplissh consortium
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Introduction
Traditional knowledge-exchange approaches focus on 
linear processes: from academia to society. In order to 
address the most pressing societal challenges in our 

world today and achieve widespread and transforma-
tive societal impact, all relevant actors need to cooper-
ate in an equal setting: co-creation. Co-creation brings 
the relevant stakeholders together and transcends 
boundaries, but it does not happen naturally. There-
fore, the Accomplissh consortium is actively involving 
all partners from the so-called quadruple helix (indus-
try, governments and societal partners) within the 
project to develop, define and train in co-creation and 
impact best practice. The project has chosen an open 
innovation 2.0 approach.

In the Horizon 2020 programme the European Com-
mission has recently acknowledged the significant 
potential of social sciences and humanities (SSH) dis-
ciplines and research in contributing to and addressing 
the challenges facing society [1]. Societies are commu-
nities of individuals. Inside these communities, actors, 
entities and market systems are becoming more inter-
connected and are therefore complex [2]. As a result it 
is becoming more and more difficult to overcome soci-
etal challenges. For this reason, an innovative transdis-
ciplinary co-creation approach is needed (see Figure 3).

Accomplissh is funded under the European Commis-
sion’s Horizon 2020 programme, with a total budget 
of EUR 1 898 412. The Accomplissh project started 
on 1 March 2016 and had a life time of 3 years. 
Accomplissh is coordinated by Sharon Smit, Director 

Figure 3: Transdisciplinary co-creation approach

Figure 2: The overall Accomplissh approach
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Sustainable Society, University of Groningen, the 
Netherlands.

The Accomplissh platform consists of 14 universi-
ties originating from 12 countries. They represent 
all the subdisciplines in SSH. The academic partners 
are as follows: University of Groningen (Netherlands), 
University of Glasgow (United Kingdom), Aalborg 
University (Denmark), Dalarna University (Sweden), 
Newcastle University (United Kingdom), University 

of Zagreb (Croatia), University of Tartu (Estonia), 
Sapienza University of Rome (Italy), University of 
Göttingen (Denmark), University of Debrecen (Hun-
gary), University of Ghent (Belgium), University of 
Barcelona (Spain), Tallinn University (Estonia) and 
the University of Coimbra (Portugal). Importantly, 
the commitment to integration of stakeholders from 
all sectors of the quadruple helix is in the DNA of 
the project, and key associations are shown in the 
diagram below (Figure 4).

Figure 4: Accomplissh quadruple helix

Open innovation and Accomplissh
The open innovation 2.0 approach introduced by the 
digital agenda for Europe aims at tackling Europe’s 
key challenges by involving all stakeholders from 
the quadruple helix model [3]. Drivers of change are 
identified in a way that single actors could never 
bring forward on their own. A multi-actor co-creation 
approach takes full advantage of the cross-fertilisa-
tion of ideas. The Accomplissh project embraces this 
approach, which can be seen in the way the dialogue 
platform will be organised (universities together 
with industry, governments and societal partners as 
equal partners). By involving stakeholders from uni-
versities, industry, government and societal organi-
sations we ensure that the potential impact of SSH 
research can be unlocked and used in the develop-
ment of products, services and policies.

Open innovation 2.0 is based upon the principles of 
integrated collaboration, co-created shared value, 
cultivated innovation ecosystems, unleashed expo-
nential technologies and extraordinarily rapid adop-
tion [3]. The initiative states: ‘innovation can be 
a discipline practiced by many, rather than an art 
mastered by few’ [3]. The Accomplissh consortium 
strongly believes that it can foster the dialogue 
within the project timelines and pave the way for 
co-creation to be adopted by many more a´er the 
project.

The digital agenda states that much needs to be 
done to properly establish open innovation 2.0 in 
Europe. Partners in all quadruple helix sectors should 
make efforts to strengthen and establish the open 
innovation approach. Accomplissh will make a signifi-
cant contribution to achieving these goals.
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Realising Accomplissh’s aims
The aim of the platform is to generate co-creation 
and impact approaches which are relevant and 
scalable for the whole of Europe. Testing and train-
ing are important elements in the implementation 
and further development of the co-creation and 
impact approaches. Instruments will be developed 
and tested to serve as guidelines for co-creation 
and impact. Training creates an innovative mindset 
among the quadruple helix partners in the various 
settings. This will contribute to the further develop-
ment of SSH research design and communications, 
which are critical factors in the integration of co-
creation and impact in academic culture and activity.

Accomplissh partners will test models iteratively in 
live research environments during the project cycle. 
The outcomes of that process will be used to rede-
fine and reshape how we think about and carry out 
co-creation. Accomplissh will test how the chosen 
approach can exploit SSH research outcomes to their 
full potential, in the regional environment and with a 
high scalability factor for the whole of Europe.

The project creates platforms for dialogue both in 
the quadruple helix setting and in smaller academic 
settings. The smaller platform looks into barriers and 
enablers of co-creation from an academic perspec-
tive and brings forward new research design and 
communication approaches, with a specific role for 
research support officers as they help bridge the gap 
between science and society.

The wide platform facilitates a genuine dialogue 
on how to develop an innovative model of impact 

generation by involving government, industry and 
civil-society participants, together with academic 
partners. All academic partners will introduce their 
regional partner networks as important stakeholders 
in the project.

The images depicted in this diagram (Figure 5) were 
developed from real-time sketches captured during 
the first Accomplissh project management meeting. 
This summarised our discussions in visual form and 
encouraged interaction with the design community.

Project management
Accomplissh has set up a dialogue platform which 
will meet twice a year for dialogue and knowledge 
transfer among universities on SSH impact, meth-
ods and value chains, valorisation and co-creation. 
The platform is a sustainable mechanism for col-
laboration and dialogue, with the long-term aim 
of further developing the valorisation model with 
additional partners throughout Europe both during 
and beyond the lifespan of the project.

Project coordinator Sharon Smit is the chairman 
and supervisor of the Steering Committee. The 
Steering Committee consists of the project coordi-
nator and two representatives of each work pack-
age. The Steering Committee is responsible for the 
management of all the activities performed within 
the project.

Accomplissh also works with an Advisory Group 
and High-Level Expert Group. The Advisory Group 
keeps the consortium focused, specifically with 
regard to the scalability and therefore the regional 

Figure 5: Diagram of real-time sketches from Accomplissh
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applicability of the valorisation model being devel-
oped in the project. The High-Level Expert Group 
provides both inspiration on and an international 
perspective on the development of the valorisation 
model. They play a crucial role in advising how to 
further integrate SSH research into the value chain 
of products, services and policy.

Increasing the value of social sciences 
and humanities research and integrating 
across the European innovation system  
The platform raises awareness of the value of SSH 
research and the possibilities to integrate it across 
the European innovation system. Working with core 
(academic) and wide (quadruple helix) dialogue 
platforms contributes greatly to raising awareness 
of the value of SSH research.

Dialogue is a precondition for co-creation. Dialogue 
implies interaction, a deeper engagement and the 
ability and willingness to act on both sides. The 
wide platform is based on equality of the partners 
in the quadruple helix, which reflects the equality 
in the co-creation process. All partners in the Wide 
Platform are equal and joint problem-solvers. The 
Wide Platform is brought together from a com-
monly experienced urge to identify barriers and 
enablers of co-creation.

In identifying and laying these aspects down in a 
valorisation concept we expect to bring forward 
sustainable impact for Europe, since we do not aim 
at customising the concept. A basis will be formed 
that will be highly beneficial to the whole of Europe, 
with the ability to adjust to the local situation. This 
as a direct result of bringing together equal part-
nerships in the quadruple helix dialogue.

Innovation management
The overall Accomplissh approach is organised to 
stimulate innovation management, as follows.

• To increase the impact and adoption of the pro-
ject results we involve lead users and end users 
directly in the project.

• In our checks and balances for the project we 
attracted representatives from the quadruple 
helix to inspire, advise, reflect and critically fol-
low the project. The Advisory Group and the 
High-Level Expert Group contribute to an inno-
vation management approach.

• We have organised feedback loops in our pro-
ject, which is based on an open system that 
interacts with its environment. In our co-crea-
tion approach we work with inputs (co-creation 
theory), throughputs (platform and co-creation 
in practice) and outputs (results of synthesis of 
co-creation theory and practice). We are very 
interested in both the successes and failures of 

the system; both are needed to be built upon 
and to develop the valorisation concept. The 
project managers monitor feedback loops and 
take appropriate actions to reinforce a positive 
feedback loop or correct problems that create a 
negative feedback loop.

Addressing societal  
challenges in Europe
By strengthening the value of SSH research this 
project contributes to the economic and social pro-
gress of Europe, and therefore addresses societal 
challenges in Europe. The project contributes to a 
greater understanding of Europe by providing solu-
tions, new insights and methods of co-creation and 
valorisation.

The development of new products and services will 
contribute to tackling unemployment and reducing 
inequality and social exclusion. New products will 
be developed and introduced to the market, leading 
to the innovative economic growth of the market. 
New services will be developed that will be bet-
ter adjusted to the needs of end users, resulting in 
more inclusive measures that stimulate an equal 
society. Ever-growing global interdependencies urge 
Europe to bring forward new co-creation methods 
in order to innovate and compete with interna-
tional markets such as Brazil, China and the United 
States. These co-creation methods will be brought 
forward in the project.

Early success 
The ambitious nature of the project has ensured that 
it has met with early success in achieving its aims. 
Accomplissh recognised that there was an urgent 
need to develop tools and training to aid co-creation 
with stakeholders and to provide support for individ-
uals and institutes throughout Europe. Initial activi-
ties therefore focused on the following areas.

Early engagement with key stakeholder groups. 
To collect first-hand experiences of both academic 
and non-academic actors to identify barriers and 
enablers of co-creation and impact we have con-
ducted stakeholder focus groups. This is allowing 
us to generate an overview of existing research and 
policies in the field and to conduct primary data col-
lection using a mixed-methods approach. Training in 
focused group skills has been delivered to all aca-
demic partners, and meetings of stakeholder focus 
groups held at partner institutions.

The early embedding of stakeholders at the heart of 
Accomplissh was reinforced through our first open 
dialogue meeting, which was held in Rome in Novem-
ber 2016. Co-creation sessions were presented 
jointly by quadruple helix partners to illustrate suc-
cesses and issues on co-creation and impact.
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Working with early-career researchers. The 
inclusion and mentoring of early-career research-
ers is critical to training the next generation of 
impact-enabled researchers. Accomplissh partners 
in Glasgow and Groningen have taken an innova-
tive approach to encouraging young researchers 
to think about co-creation and the impact agenda. 
These institutes have run ‘Impact in 60 Seconds’ 
competitions (the Impact Award, see logo below in 
Figure 6) where students were challenged to gener-
ate a 60-second video in which they presented their 
research and its potential for impact. The results are 
inspiring and fun, and show a genuine engagement 
in the co-creation process. Links to the videos are 
available online (https://www.rug.nl/research/sus-
tainable-society/suso-and-research/impact_award; 
https://www.gla.ac.uk/colleges/mvls/researchim-
pact/competitions/impactin60seconds2016/videos; 

https://www.gla.ac.uk/colleges/mvls/researchimpact/
impactinsixtysecondscompetition2015/videos).

Tools and training in impact. In order to develop and 
deliver the support for tools and training in knowledge 
exchange and impact we need to know what indi-
vidual institutions have in place. We have conducted 
assessments of institutional support for knowledge 
exchange, co-creation and research impact. This pro-
vides a snapshot of where we stand in terms of key 
measures of support, and we can then benchmark 
progress over the course of the project and implement 
support (visual support in Figure 7). In parallel we have 
carried out an assessment of levels of staff awareness 
regarding knowledge exchange and research impact. 
This allows us to educate ourselves on how we, as 
institutions, can best support our academics to gen-
erate wider societal impacts; to raise awareness and 
begin to engage staff in our institutions around these 
issues; and to help us to identify the training and sup-
port needs unique to our institutions.

Networking with related European projects. In order 
to consolidate on a common purpose and develop 
an understanding of any interdependencies between 
Accomplissh and related projects on co-creation and 
research impact we have established partnerships 
with a number of groups, including Dandelion and 
Impact-EV. This has involved participation in joint 
meetings and the sharing of plans, resources and 
skills.

Figure 6: Impact Award logo

Figure 7: Benchmarking institute and staff awareness of impact provides a high-
level overview of mechanisms in place in Accomplissh partner institutions. Assessments 

can be used to feed into personalised regional impact development plans
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Project impact a�er 2019
We have set our objectives with sustainability in 
mind. A´er the project Accomplissh will form an open 
innovation network that all partners from across the 
sectors can join to learn and contribute to both the 
application and the further refining of the valorisation 
model. We believe that Accomplissh will establish a 
strong foundation for the valorisation concept; at the 
same time, we want to continue developing the con-
cept in such a way that it has a sustainable impact on 
all levels of the partner sectors in the short and long 
term. This is what Europe needs to be more competi-
tive in the global innovation playing field.
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Socioeconomic value of the e-platform
When we started developing what has become 
the PROMIS® e-platform [1] we were seeking solu-
tions to a European socioeconomic problem: to help 
23 million European micro, small and medium-sized 
businesses (SMEs), from all different sectors, to be 
compliant with norms and legal requirements at 
national and European level in the fields of environ-
ment, safety and health, and quality. At that time, 
in the year 2000, it was a real challenge because 
these three domains did not even want to talk to 
each other, and technology was not mature enough 
to answer the needs and requirements of European 
SMEs.

We had to first understand the multisectoral, mul-
tilayered, multinational and multilingual require-
ments of the users in order to address the problem 
in an appropriate and sustainable way. The major 

challenge here was to simplify complexity from 
an ‘eagle’s eye’ perspective, meaning that we first 
mapped the overall situation, analysing and under-
standing the status quo in a comprehensive way.

To simplify complexity, we first created three new 
frameworks for structuring and filtering information.

• The knowledge pyramid from generic to  
sector, theme and domain oriented. 1st level 

• myPROMIS® from generic to process oriented, 
integrated management system framework, 
tailored to the structure of an organisation.  
2nd level

• Individual workplace/dashboard - answer of 
users’ questions at one's finger tips. 3rd level

As a business-enabling open innovation, the 
PROMIS® e-platform at present organises and tailors 

Article 8
Novel ways to structure, manage, communicate, reuse and 
capitalise on multilingual knowledge in an integrated way

Systemic open innovation requires creativity
Creativity is born out of needs

Needs are satisfied through knowledge
Knowledge requires structure
Structure asks for teamwork

Teamwork needs interdisciplinarity
Interdisciplinarity flourishes through communication

Communication requires the will to succeed
Will to succeed asks for creativity

Creativity generates systemic open innovation
© CaBeRe

Introduction

Everything that we do in life is connected with data, information, knowledge and wisdom. This is the 
most valuable intangible human asset because it encompasses history, traditions, cultures and explicit 
knowledge, and also more and more tacit knowledge thanks also to social media.

This sounds good, but such a valuable asset and capital is very fragmented, lies in ‘cemeteries of 
information’ and is not used because it still lacks the structure, methods and instruments needed to 
filter and offer them in a way that brings tangible benefits to the users.

The problems we are facing nowadays at the global level are: (i) a lack of interactive communication 
and common understanding that make human knowledge and wisdom available at international level; 
and (ii) the ability to recognise in a short time the value, or non-value, of the enormous amount of data 
and information we are confronted with.

The more new technologies gather data and information on a large scale, the more we are confronted 
with our limited capability to recognise the difference between the essential, the necessary and the 
nice-to-have of data and information.
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integrated process management, legislation, learning, 
training and community building, and helps to cap-
ture structure and interlink all relevant information. 
It supports knowledge structuring and sharing, multi-
lingual online collaboration and communication, com-
munities of knowledge, e-mentoring and the genera-
tion of additional services out of the knowledge and 
content available in an organisation.

From so�ware to brainware 
Everything that we have done in the last few years, 
and will continue to do, revolves around open inno-
vation and the circular economy of knowledge from 
a practice-oriented and human-centred perspective, 
which was defined as follows: (i) structuring knowl-
edge; (ii) sharing knowledge; (iii) valuing protected 
knowledge (intellectual property rights (IPRs)); (iv) 
communicating knowledge; (v) managing knowledge; 
(vi) reusing knowledge; (vii) capitalising knowledge.

The result is a cloud/software-as-a-service and 
intranet e-platform of interactive services that 
allows organisations and institutions to find their 
way in the maze of legal standards, norms and other 
regulations to which they are submitted and, at the 
same time, to structure their processes and knowl-
edge in a way that results in improved access to cus-
tomers, better relations with regulatory authorities 
and financial institutions, faster and easier certifica-
tion, smoother audits, improved operations and sig-
nificant cost reductions.

With the integrated management system myPROMIS® 
the processes of an organisation are described, 
steered and linked to all company-relevant data, 
documents, tasks, people, infrastructure, materi-
als, processes, etc. In this way the e-platform brings 
order and transparency, reduces risks and creates 
the conditions for a process of continuous improve-
ment in different types of organisations.

The knowledge management system and approach 
has two directions: one business oriented and the 
other education and training oriented. This approach 
aims at supporting the creation of alliances between 
institutional and private stakeholders. The most 
important advantage of the knowledge pyramid is 
that the information can be translated automatically 
into different languages. Having learning material 
in their respective native language represents an 
important motivational tool to all users [2].

The e-platform of platforms
The core of the PROMIS® e-platform is a meta-layer 
generic integrated management system framework 
which gathers all relevant existing data from the 
operative systems that are available in an organi-
sation and, at present, are mostly non-connected 
islands or silos.

This generic integrated management system frame-
work pursues a holistic, comprehensive approach link-
ing all elements, objects and processes in a way that 
creates synergies, avoids redundancies, optimises eco-
nomic value and achieves order and transparency. It 
controls the legal and normative requirements of an 
organisation into a single compliance-management 
system. In contrast to the operational enterprise 
resource planning systems with which the financial, 
physical and human resources are controlled, the 
PROMIS® core-component integrated management 
system manages the regulatory requirements that are 
necessary to comply with norms, standards and other 
legal requirements.

The possibility to link all individual containers with 
each other allows the creation of a data network that 
is a logical ‘closed loop’ in itself and is self-sustain-
ing. Automated processes and procedures support a 
resource-saving maintenance of the PROMIS® inte-
grated management system for any type and scale 
of organisation.

The knowledge within the organisation concerning 
‘how?’, ‘why?’ and ‘what are the rules?’ is structured 
and made available to all managers and employees 
individually, in a task-related implementation and on a 
need-to-know basis so that all relevant requirements 
become transparent and are steered through the 
organisation to an easily accessed resource (Figure 1).

PROMIS® is an ‘e-platform of platforms‘. In addition to 
connecting organisations’ systems at the operational 
level, it interlinks different types of stakeholder such 
as affiliates, institutions, regions and governments. 

Figure 1:  
Methodological Foundation (© 2000) — interlinking dependencies
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The e-platform is available in nine languages and 
contains multilingual tools for both human and 
machine translation which allow the users to work 
in their mother tongue and to communicate online 
in all languages with the right to select the preferred 
machine translation.

The methodology is based on a system of order, in 
which all relevant knowledge and information related 
to the individual business processes and their deriva-
tives are collected and maintained electronically, in a 
centralised form and free of redundancies, as much 
as reasonably possible.

It is also based on standardised reference models 
submitted for validation by neutral and independ-
ent organisations, and it is based on the collective 
experience and talent of the experts’ community. 
The shared knowledge and innovations collabora-
tively developed by the community are continuously 
improved through the adoption of an evidence-based 
model of knowledge management [1].

This novel type of e-platform is now a multinational, 
multilingual and multi-client-enabled framework sup-
porting multilingual integrated compliance and with 
online interactive collaboration between small and 
large organisations, experts, scientists and interested 
parties (e.g. suppliers, public authorities, banks). It is a 
generic framework to build and offer interactive ser-
vices with sector- and theme-oriented turnkey solu-
tions for organisations in Europe and beyond, with a 
high level of trust and confidence based on security, 
highly qualified, trusted community building and 
offering a balanced regulatory framework with clear 
rights regimes. Finally, its four innovative business 
models offer adequate protection and remuneration 
for rights holders.

Major components that build the 
systemic open innovation in PROMIS®
The e-platform consists of 79 modules in HTML5 
and 2.0 technologies that allow the following.

All-in-one integrated compliance 
and governance
Instead of having ‘islands’ of different solutions in an 
organisation, PROMIS® offers a meta platform which 
collects all relevant data existing in an organisation 
and links all elements, objects and processes in a 
way that the users achieve great transparency and 
order. All norms and standards are available to all 
employees at their fingertips whenever and wher-
ever needed, for example Occupational Safety and 
Health Administration 18000 (health and safety), 
International Organisation for Standardisation (ISO) 
9000 (quality), ISO 14000 (environment), ISO 26000 
(corporate social responsibility), ISO 27000 (ICT 
security), ISO 29990 (education), ISO 31000 (risk 

management), ISO 45000 (maintenance), ISO 50000 
(energy), financial compliance and more.

Health and safety life cycle
Available at present: (i) current legislation; (ii) risk 
assessments (with stored standard catalogues); (iii) 
self-generated operating instructions; (iv) complete 
compulsory instruction and training scheduler; (v) 
accident report and statistics; (vi) medical check; (vii) 
competence, skills and training management; (viii) 
process descriptions and procedure instructions fol-
lowing related norms and standards; (ix) risk assess-
ments (traffic light and Kinney methods); (x) respon-
sibility matrix.

Life cycle of continuous improvement and 
reuse/capitalisation of knowledge
The toolbox allows the creation, administration, shar-
ing and selling of additional services generated from 
the knowledge and content existing in an organisation.

The tools available at present are: (i) generator of 
multilingual questionnaires, surveys and tests; (ii) 
generator of knowledge pyramids/polyhedrons and 
3D knowledge arrays; (iii) integrated management 
system templates; (iv) content management system; 
(v) report generator; (vi) report builder; (vii) admin-
istration of services and related members/clients/
affiliates.

Communities of knowledge
Scientists, experts, managers, students and citizens 
can structure their knowledge and experience, then 
share/sell it in the desired language. In the past, 
offering content was perceived as a service consist-
ing of pre-structured, static information. Now soci-
ety and the market require that the systems allow 
users’ knowledge to adapt and also ‘customise’ con-
tent to their specific needs and according to their 
own explicit and tacit knowledge. A clear structure 
was needed to establish communities founded on 
a collaborative model. This model is based on the 
concept of collaborative working environments and 
community building, which treats the collective wis-
dom and exchange of experience between public and 
private bodies, experts and their SME customers, and 
associations and their members as societal assets or 
‘common goods’. ‘Common goods’ are a kind of social 
capital that can be leveraged many times to both 
harmonise and improve the level of competitiveness 
and the quality of life [3].

The knowledge pyramids are produced by all those 
who are knowledge providers and are selected by/
connected with those who learn from that knowl-
edge, i.e. knowledge consumers.

In the knowledge pyramid the information can be 
structured using multilevel, vertical and horizontal 
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approaches. In such a way SMEs, enterprises, 
experts, associations and/or institutions can struc-
ture their knowledge in specific sectors, fields or 
domains into one or more knowledge pyramids. 
A´erwards, the content of the knowledge pyramid 
can easily be linked to a management system and 
directly connected to the relevant personnel and/or 
learners in a secure and protected way, also allow-
ing communication and collaboration in different 
languages.

In addition to supporting the structure of multilin-
gual information and knowledge, the pyramid is 
accepted more and more as an instrument to reg-
ister and protect IPRs, also thanks to the innovative 
business model connected with it.

Multilingual communication
PROMIS® allows users to work in their mother 
tongue and to communicate online in all languages 
with the right to select their preferred machine 
translation.

Collaboration and online working
The e-platform is multi-client enabled, allowing the 
solution to be set up once and then copied to as 
many members/clients/affiliates as needed. Remote 
access is guaranteed and allows continual online 
work, collaboration and communication.

E-competence, e-skills
PROMIS® acts as a matchmaker between the com-
petences of the personnel and the competences 
required by machines (e.g. servers or power engine), 
materials (e.g. toner or dangerous substance), etc. 
This is very important, in order, among other things, 
to support evidence-based compliance and to 
decrease risks.

E-training and e-learning
When someone’s competence has expired the 
e-platform automatically sends them to the train-
ing module, where a trainer can generate training 
courses linking to external resources and/or reus-
ing the knowledge and materials available in the 
organisation.

E-mentoring
When a person leaves an organisation, most valu-
able knowledge goes away with the person. With 
PROMIS® and the e-mentoring modules this knowl-
edge is brought back into the organisation and pro-
vided in real time to the younger generation that 
has replaced the seasoned person who le´.

Using this open innovation e-platform, dedicated 
information is made accessible to the learners in 
an interactive collaboration and e-mentoring mode, 
which improves the level of knowledge quickly and 

effectively while respecting individual knowledge 
ownership and methods (IPRs).

Standardisation
A business-enabling e-platform that brings novel 
methodologies, tools and business models inevita-
bly also generates new terminologies, new profes-
sions and therefore new opportunities for qualifi-
cation. In the case of PROMIS® the following two 
standardisations have been generated.

   CEN-CWA 16275 — ‘Guidelines for the selec-
tion of consultants advising SMEs on integrated 
quality, environment, health and safety man-
agement systems’ was developed by the con-
sortium’s partners during the deployPROMIS® 
project [4] and is now a widely required guide-
line for qualification worldwide (https://www.
promis.eu/eu/wp-content/themes/promis/cus-
tom-2/files/CEN_CWA_16275_March_2011_
FINAL.pdf).

   The ‘Terminology policy to support generic 
applications of management systems with 
focus on smaller organisations in a multilingual 
environment’ started during the PROMISLingua 
project [5].

Multilingualism
PROMIS® is currently in nine languages (graphical 
user interfaces, platform and structural content).

The implementation of multilingualism was accom-
plished by merging the multilingual workflow with 
the application management workflow in the fol-
lowing way: (i) integration, a key success factor 
because language technology has to fit seamlessly 
into integrated management systems. Natural lan-
guage support is provided in two areas: (ii) tools 
for multilingual human translation; and (iii) tools 
for machine translation, including the collection of 
multilingual resources.

The tools must be flexible, adaptable to different 
configurations of languages and domains. This refers 
to the following integrated tools: (i) tools for content 
translation and localisation of the e-platform into 
different languages; (ii) tools for corpus analysis, 
sentential alignment, terminology extraction and 
machine translation; (iii) cross-lingual information 
retrieval and text-to-speech, including support for 
user query formulation, query expansion, synonym 
recognition, spelling correction, query translation into 
the document language(s) and support for document 
retranslation into the user’s language.

The translation components are considered a qual-
ity assurance and productivity tool for humans, not 
a replacement [5].
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When the content is structured in the e-platform, 
users can first select a preferred machine transla-
tion and then translate the content, in all languages 
allowed by the machine translation. As this happens 
in a secure and closed environment the e-platform 
allows the translation of case-sensitive content.

Business models and e-shop
The e-shop supports the sharing and/or selling of self-
generated content and services (internal and external).

The four business models of PROMIS® are built 
upon what we believe is open innovation’s mission:

• human-centred methodology and technology;
• respect for individual tacit knowledge and rec-

ognition of IPRs;
• clear definition between free-of-charge and 

paid-for content;
• clear and well-defined rules, duties and rights;
• collaborative community-based approach;
• communicate in different languages but always 

speaking the mother tongue.

And in this context of open innovation, ecosystem 
services are meant to:

• be multilingual, i.e. support communication and 
common understanding;

• structure and value existing, though non-struc-
tured, knowledge (internal and external);

• be interactive, i.e. support online working and 
collaboration;

• offer a high cost–benefit ratio and large econo-
mies of scale;

• embrace the whole of the ecosystem’s life cycle; 
and

• support the process of continuous improvement.

The most important pillars of our business models 
are as follows.

Respect for tacit knowledge. A new paradigm of 
offering information to the users/customers. No 
longer offering content in a pre-structured way but 
valuing individual knowledge as intangible capital 
and building upon the fact that scientists, manag-
ers, experts and associations know best the needs 
of their customers, students and members. They 
are therefore well placed to do the job of structur-
ing their existing content and knowledge; to link 
them to the common processes in an organisation; 
and to create turnkey sector solutions that can be 
offered as an innovative service to their clients and 
members. Industry, institutions, universities and 
associations have the opportunity to reuse and 
structure their existing content, data and exper-
tise in the knowledge pyramids, as well as in the 
integrated management system, thus preparing 

turnkey sector solutions in such a way that their 
knowledge is offered to SME users at their finger-
tips and in full respect of their IPRs [3].

Win-win collaboration supporting public–private 
partnerships. Allows organisations to use cost-
free content directly from institutions that are the 
owners of such knowledge and keep the respon-
sibility for the quality, correctness and update of 
their content. In addition, thanks to the integrated 
management system, the content is brought to the 
employees with the logo and the look and feel of 
the institution/university/enterprise that provides the 
content.

‘Industrialising knowledge’.  I.e. do a good job once 
and sell/share it thousands of times.

A´er quality assurance and the signature of con-
tracts covering the IPRs, as well as rights and duties, 
the knowledge pyramid and template solutions are 
offered to the communities via the e-shop and in the 
language-related countries. The content providers 
of the structured knowledge pyramids (scientists, 
experts/consultants, individuals, SMEs, institutions, 
associations, etc.) remain the owners of their knowl-
edge and of other self-generated services (e.g. ques-
tionnaires, templates, files, e-training courses). Such 
services can be shared for free (e.g. among institu-
tions, associations, chambers of commerce for their 
SMEs) or can be provided as a subscription service. 

The services offered by this e-platform not only 
respond to private and public SME organisations’ 
steadily increasing requirements and needs from dif-
ferent types of regulations, norms and quality perfor-
mance standards at local, national and international 
levels; they also respond to the increasing needs of 
harmonisation, cross-lingual communication, collab-
oration and participation that European private and 
public organisations are experiencing in their natural 
cross-border market in Europe and beyond.

This e-platform provides the answer to major 
requirements of the digital agenda 2020, and in a 
digital single market that is still very fragmented 
PROMIS® will be a decisive ICT framework to 
enhance the competitiveness of European organisa-
tions and allow them to unleash their potential [5].

Systemic open innovation in 
PROMIS®: from theory to practice
The understanding of Bror Salmelin’s spirit of open 
innovation refers to the fact that: 
In the European context, open innovation is now 
used as a synonym for modern, highly dynamic 
and interactive processes … This new innovation 
culture leads to simultaneous technological and 
societal innovation and encouragement. We need 
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to be daring and also experiment with disruptive 
approaches as gradual improvement does not prop-
erly reflect the potential that the omnipresent, fast-
developing ICT provides for parallel innovations.  [7].

In our context systemic open innovation embraces 
all of the bits and pieces that interconnect knowl-
edge on the journey from the theory to practice, 
and means going from a mere technology- and only 
money-driven society to:

human-centred politics *, human-centred security *, 
human-centred technology where the  

human person is core

Considering this as essential, the understanding 
of open innovation from the side of the PROMIS® 
community is based upon the following strategic 
framework.

During the ‘Eighth European Innovation Summit — 
Future Now!’, organised by Knowledge4Innovation, 
which took place at the European Parliament on 
14-17 November 2016 in Brussels [8], the results of 
well-administered European Commission funding and 
successfully deployed knowledge-intensive interactive 
services for systemic open innovation were discussed 
during a 1.5-hour round table, using the example of 
two practice-oriented international pilot projects pre-
sented by their decision-makers: (i) Global Crisis and 

Figure 2: Open innovation strategic framework

From the Theory...

Into Practice...

• Inter-cultural and Cross-cultural Dialogue

• Communities of Knowledge

• Knowledge Transfer — eMentoring

• Worldwide Communication and Common Understanding

• Integrated Compliance and Governance in the daily Work

• Respect of Tacit Knowledge and Recognition of IPRs 

• Novel Business Models

• Supporting the Process of Continuous Improvement

Disaster Resilience (Figure 2); and (ii) the WePROMIS® 
e-mentoring pledge to the Grand Coalition for Digital 
Jobs [9].

Hosted by the Member of the European Parliament 
Lambert van Nistelrooij with the participation of Bror 
Salmelin (DG Communications Networks, Content and 
Technology), Bernd Reichert (DG Research and Inno-
vation/Executive Agency for Small and Medium-sized 
Enterprises) and Caterina Berbenni Rehm (CEO of 
PROMIS@Service and International Coordination of Deu-
komm). The global crisis and disaster resilience frame-
work was represented by Ing. Albrecht Broemme (Presi-
dent of the German Federal Agency for Technical Relief) 
and Colonel Marc Mamer, Treasurer of the International 
Association of Fire and Rescue Service and President 
of the Fire Brigade Federation of the Grand-Duchy of 
Luxembourg. The WePROMIS® e-mentoring pledge was 
represented by Marie-Anne Delahaut, President of the 
Millennia2025 Women and Innovation Foundation.

Global crises and disaster resilience
This strategic programme aims at developing oppor-
tunities for goal-oriented coordination between oper-
ating institutions across Europe and around the world 
towards a uniform global approach to the prevention 

and management of global crises and disasters based 
on an algorithmic description of the sequence of 
events in the chain of cause and effect [10].

The call of the Tübingen Declaration of 8 July 2014 for 
unrestricted and uncensored dialogue between people 
everywhere [10] serves as the basis. Priority is given to 
the personal security and safety of people against all 
forms of violent threat.

Figure 3: Source: www.promis.eu

Global Crisis and Disaster Resilience

© THW – Technisches Hilfswerk, Bonn, Germany

DEUKOMM, German-European Commission for Civil Protection

International Coordination: Caterina Dr. Berbenni-Rehm

caterina.berbenni-rehm@promisatservice.eu | www.promis.eu

•  A Global Approach to Prevention and Management
 of Global Crises and Disasters; 

•  With priority to the Personal Security and Safety of
 people against all forms of violent threat;

•  Supporting Worldwide Communication and faster
 Decision Making;

•  Promoting Dialogue between Cultures & Religions;

•  Incorporating Natural and Social Sciences;

•  Implementing Long-term Strategies (80-100 years).
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To realise this, open innovation interactive and mul-
tilingual services [11] have been developed with the 
support of the European Commission and will be 
the starting point to promote global communication 
and to facilitate conformity with legislation by:

• offering multilingual support, largely to avoid 
serious mistranslations;

• maintaining conformity with legislation and 
promoting evidence-based decisions;

• a multimodal, learning and multilayered knowl-
edge and expert system (ecosystem) with high 
reliability and security by means of robust 
rights management that allows user-defined 
access to information with various levels of 
privacy;

• standardising terminology to promote mutual 
understanding and trust;

• implementing knowledge transfer between 
generations (e-mentoring).

Embedded in this programme is the MultiUniver-
sus framework, already developed by a Capuchin 
friar [12], for implementing medium- and long-
term strategies over the next 80-100 years and 
promoting dialogue between cultures and religions 
objectively and with clear goals in mind. This incor-
porates natural and social sciences. In an effort to 
promote social and cultural development, MultiU-
niversus focuses on the improvement of standards 
in the areas of each citizen’s personal security, 
health, environmental protection, education, learn-
ing, culture and socioeconomic well-being.

The implementation of and communications within 
the global network is based upon the e-platform 
that supports future-oriented worldwide alliances 
through multilingual communication, along with 
clearly defined and harmonised rules, obligations 
and rights.

WePROMIS® — e-mentoring pledge to 
the Grand Coalition for Digital Jobs
The Millennia2025 Women and Innovation Foun-
dation [13], a Unesco consulting partner, is a com-
munity of international voluntary researchers with 
10 694 members in 137 countries. Its key values 
are equality between women and men, the respect 
of rights and diversity, the development of human 
capital and digital solidarity through e-skills, 
knowledge, communication and support with 
those who cannot access communications tools 
and who are nevertheless drivers of changes. 
The objective is to structure science, technology, 
engineering and mathematics scientists and other 
knowledge-supporting citizens, business start-
ups, employees and students in building com-
munities of knowledge and e-mentoring between 

the mentors (science, technology, engineering 
and mathematics scientists, corporate business 
leaders) and mentees (citizens, students, employ-
ees) at the international level. The Millennia2025 
Intelligence Platform powered by PROMIS® [14] is 
developing e-skills to help mentors and mentees 
in the following areas.

Learning:
• how to structure knowledge and share it world-

wide in any relevant topic, theme and domain;
• new skills by communicating directly with 

the mentors selected in the Millennia2025 
community.

Teaching:
• how to structure and publish courses, lessons 

and online training with a high level of quality;
• how to improve internal communication and 

coordination throughout organisations and 
networks;

• how to suppor t sustainable process 
improvement.

Working:
• to build communities of knowledge and con-

tribute to equality between women and men 
and to women’s empowerment;

• to create multilingual questionnaires and sur-
veys to optimise research, user needs and 
market analysis;

• to communicate with your networks in all 
languages.

Conclusion
Innovation in Europe is still neither open minded 
nor on a ‘fast track’, because ‘small tracks’ are not 
enough to find fast solutions to big challenges. There 
is an important chance for Europe to open highways 
in order to find better solutions on a ‘fast track’.

Figure 4: E-mentoring pledge

Learning
   • to Structure and Share Knowledge between Generations;
   • New Skills by Communicating Worldwide;

Teaching
   • To improve Communication and Coordination;
   • To support Sustainable Process Improvement; 

Working
   • to build Communities of Knowledge; 
   • to communicate with your networks in all languages.

Grand Coalition
  for Digital JobseMentoring Pledge

Millennia2025 Women & Innovation Foundation

9 avenue Louis Huart — B 5000 Namur, Wallonia, Belgium

delahaut.marie-anne@millennia2025.org | www.millennia2015.org 
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To achieve this, human factors based on human-
centred security and human-centred politics are 
key to complementing the existing human-centred 
technology, because international challenges can 
only be faced and solved on a global level with: (i) 
worldwide communication and common understand-
ing; (ii) intercultural and cross-cultural dialogue; (iii) 
knowledge transfer between seasoned and younger 
generations; (iv) communities of knowledge, where 
respect for tacit knowledge and recognition of intel-
lectual property is key to developing structured intel-
lectual capital.

However, it is not only about communications, as the 
processes are much more complicated than that. 
We need collaborative environments because of the 
complexity of the issues and their interdependence. 
And communication needs to lead to dialogue for 
understanding. As a consequence the trust-building 
process (by doing things together towards one com-
mon goal) in these collaborative environments is key 
to scaling up or failing [7].

We are all willing to create a European space, engag-
ing people in the frontline to structure, share, reuse 
and communicate multilingual knowledge and asking 
all policymakers (e.g. the European Parliament, the 
Council of the European Union, the European Com-
mission, the European Committee of the Regions) for 
active support towards better and shared futures.
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Abstract

This article presents the benefits of multi-stakeholder collaboration and cross-policy approaches to the health 
and care sector. The advantages of thematic communities of practice and multi-policy approaches to foster 
growth are discussed by facilitating the creation of relevant priorities with respect to healthcare challenges 
and better incentivised migration of the competencies of people across the innovation chain. The applications 
of the multi-collaborative growth model for research, innovation and translation are assessed by presenting 
six examples of communities of practice and their underlying contexts covering e-health and ageing. Additional 
examples of integrated policies/strategies at local, national and EU levels support the rationale for collabora-
tive networking and policymaking that address large health and care challenges. Finally, the findings provide 
practical measures for the healthcare community and point towards new ways of working.

Introduction
The aim of this paper is to present a multi-collaborative systemic growth model for the healthcare sector, 
motivated by the newly established policy of the European Commission regarding knowledge sharing and col-
laboration [1]. It also considers the recent report by the European Political Strategy Centre [2].

This model is part of a growing body of work focused on developing open innovation systems [3] that can be 
used to bridge, inter alia, European Commission policies, networking support and funding in healthcare delivery 
settings. Communities of practice (CoPs) and professional collaborative networks are promoted, contributing 
to the core of the health innovation infrastructures [1,4,5]. This paper emerges from the author’s experience in 
supporting e-health research and innovation. Due to the complexity of the healthcare sector only the surface 
is scratched.

There is evidence to suggest that the translation of scientific results into clinical practice fails if the underlying 
science is not solid and proven in digital health [6]. An effective innovation ecosystem handles systemic failures 
and facilitates efficient utilisation of resources. Here streamlining frameworks and infrastructure investments 
can be designed to benefit the innovation ecosystem as a whole, which, by extension, can reduce the negative 
impacts [7].

This paper will discuss the rationale for why integrated policies and centralised decision-making are o´en neces-
sary to address large societal challenges. Using a ‘two-valley innovation chain maturity model’ [8,9] framed by 
a quadruple helix [2] the paper will show how thematic bridges between policy and intervention can be built. In 
addition, the incentives to operate in and between different segments in the innovation chain will be discussed 
and supported by several examples from healthcare delivery systems. Some key areas of interventions emerg-
ing from market sounding and knowledge brokerage in the ecosystems for both early adoption of new solutions/
services and large-scale deployment will be addressed and examples given. Furthermore, some aspects of the 
relationship between the multi-collaborative growth model and the European Commission’s financial innovation 
support in Horizon 2020 will be presented. Finally, practical measures to use the findings to bridge the gaps 
between policy/strategy development, financial support and new ways of working will be discussed.

On an integrated policy and strategy 
for the healthcare sector
To deliver integrated policy work a collaborative 
policymaking and knowledge-sharing [1] approach 
should be promoted. This article uses the terms 
policy and strategy as a pair. Nevertheless, the cen-
tre of gravity is clearly on multi-strategy addressing 
outcome and impact indicators. It is assumed that 
mandates from all policy actors are given and there 
are benefits to all. A starting point for integrated 

health growth policies/strategies could follow roughly 
the logic of quadruple helix categories, i.e. related to 
academic [10], industrial [11], user community [12], 
government [13] or hospital [14] growth strategies. 
Additionally, there is a converging view on both 
sides of the Atlantic that the single-policy/strategy 
approaches should be complemented by integrated 
policy/strategy to facilitate a balanced approach, to 
optimise the resourcing and to maximise the impact 
of the efforts for the healthcare sector [15].

Article 9

A multi-collaborative growth model for the health and
care sector: a reflection on the current state of play
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Relevant examples of integrated growth policies/
strategies in health and care areas include the 
following.

• Liverpool Health Partners (LHP) brings together 
the Liverpool City region’s leading hospitals 
and academic institutions to improve health 
and deliver exemplary research, education and 
healthcare [16]. Committed to implementing and 
disseminating outcomes of research and innova-
tion, LHP provides education, training and ser-
vice-delivery improvement opportunities across 
its partners and beyond, collaborating with the 
National Institute for Health Research Collabo-
ration for Leadership in Applied Health Research 
and Care North West Coast and the Innovation 
Agency North West Coast Academic Health Sci-
ence Network.

• A recent report jointly prepared by three Finn-
ish ministries [13], Health sector growth strategy 
for research and innovation activities, from June 
2016, builds a rationale for comprehensive multi-
collaborative government strategy necessary to 
improve impact and to overcome fragmentation 
and inefficient networking. The report addresses 
many shortcomings of traditional practice and 
proposes corrective measures to repair the eco-
systems. Examples of such issues include the 
insufficient development of university hospi-
tal clusters and other leading hospital clusters, 
along with regional ecosystems from the point 
of view of research and innovation infrastruc-
tures. Additionally, there has been insufficient 
cooperation between universities and general 
institution-centred thinking that prevents the 
creation of large, thematic entities and projects. 
While ‘bottom-up’ funding is necessary, courage 
is also needed to make centralised decisions in 
specific areas of competence that are believed 
to generate future demand for inventions and 
derived innovations.

• The European Innovation Partnership on Active 
and Healthy Ageing [17] combines selected 
themes (e.g. integrated care during the past 
7 years) with the assistance of a set of mul-
tiple policies driven by regions and healthcare 
service providers for large-scale deployments. 
The unmet needs of healthcare services were 
developed by mapping digital transformation in 
market sounding processes.

More generally, a number of EU health policies are 
addressed in research, innovation and deployment 
initiatives in various Commission directorates-gen-
eral, for example DG Communications Networks, 
Content and Technology, DG Health and Food Safety, 
DG Research and Innovation, the Joint Research Cen-
tre (JRC), DG Internal Market, Industry, Entrepreneur-
ship and small and medium-sized enterprises (SMEs) 
and DG Employment, Social Affairs and Inclusion. 
However, an assessment of their integration [18] is 
outside the scope of this paper.

Multi-collaborative growth models 
in the healthcare sector
It is increasingly recognised that there are numerous 
ways to model, classify, address and help understand 
various barriers to economic impact and clinical prac-
tice from research excellence.

Two of the most commonly used models to under-
stand the non-linear aspect of growth are the two-
valley innovation chain model and quadruple helix 
model.

The innovation chain maturity model with two valleys 
(see e.g. [19,20,21]) appears to be well established 
from the perspectives of medical research and the 
economic impact of technology development both 
emerging from research excellence (see Figures 1 and 
2). In these figures the horizontal axis presents the 
maturity levels (for clinical practice or technology 

Figure 1: The two valleys of the medical research-to-practice continuum [19]
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readiness level). Valley 1 refers to the decreased 
capacity to translate the results of discoveries gen-
erated by basic research in the laboratory into prac-
tice and to successfully commercialise the discover-
ies. This has a negative impact on the research and 
knowledge base. Valley 2 refers to the limited capac-
ity to synthesise, disseminate and integrate (trans-
late) research results more broadly into practice and 
economic value. In this paper, valleys 1 and 2 refer 
to the ‘innovation gap’ and ‘translation gap’, respec-
tively. The examples of the areas of interventions in 
Figure 1 are given to strengthen the credibility of the 
model but are not necessarily accurate or up to date; 
however, they serve the purposes of this article.

This paper classifies the ecosystem types of Figure 1 
and Figure 2 into three main categories:

(a) research ecosystems for basic and applied 
research and proof of concept;

(b) innovation ecosystems for validation, prototyp-
ing, early adoption in healthcare services, first 
customer;

(c) scaling up for clinical practice and wide 
commercialisation.

Each ecosystem type (hill) in the two-valley model 
represents a number of key features, for example 
different sets of attitudes, success factors, skills, 
competencies, experiences, connections, de facto 
incentives, perception of issues on intellectual prop-
erty rights (IPRs), value of regulation, resources, etc. 
Typical performance metrics relevant for each of the 
three ecosystem types include the following.

(a) For the scientific community, the number of pub-
lished scientific papers, patents and licensing 
agreements.

(b) For the user, health procurer and supplier com-
munities in the key performance areas (KPAs, i.e. 
quality of healthcare, sustainability and economic 
value) are broken down into highly case-specific 
key performance indicators (KPIs). Any legal, 

regulatory certification and ethical issues may 
fall under the category of quality of care. Here 
the KPAs might only be addressed partially, and 
the risks are high and o´en mitigated by public 
and private financing. Failure to address any of 
the three KPAs as early in the innovation process 
as possible would lead to delays.

(c) For a community of political decision-makers and 
service providers (e.g. city and procurement hubs 
of university hospitals) that make large-scale 
deployments and investments in solutions and 
services by addressing big societal challenges, 
the full KPA metrics and maturity models on out-
come and impact are developed and shared (see 
e.g. Mafeip [22]).

Importantly, the interrelationships between the eco-
system types are non-linear. There are cultural dif-
ferences and conflicts between expectations (e.g. 
KPAs and KPIs) that need to be managed to bridge 
the innovation and translation gaps.

In simplistic terms these can be summarised as 
follows.

• The two-valley innovation chain model suggests 
the need to address all maturity levels for exploi-
tation of the results of the research in a non-
linear manner. However, the main limitation of 
that model is a lack of evolving system structure 
in different ecosystem types.

• The quadruple helix model suggests that the 
non-linear interdependencies between the four 
types of actors (academia, procurer, industry and 
user) should be in balance when optimising the 
resources and maximising the impact in profes-
sional collaborative networking, thematic CoPs, 
market sounding and knowledge-brokerage situ-
ations. Nevertheless, this model does not effi-
ciently address bridges between the ecosystem 
types, for example the migration of competences 
along the innovation chain.

Figure 2: The innovation chain: barriers to economic impact from research excellence [9] 
(TRL indicates the technology readiness level.)
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The combination of these two models paves the 
way towards non-linear multi-collaborative inno-
vation ecosystems (Figure 3). Here the model can 
acquire competences from neighbouring ecosys-
tem types and therefore dynamically renew the 
CoPs over time by providing a basic structure for 
collaboration between the actor types. The model 
is a map for growth situations and helps to under-
stand the needs for appropriate framework con-
ditions (e.g. metrics). It is important to note that 
one of the limitations of this model is the lack of 
detail to ‘connect the dots’ in real-world settings; 
however, this is the task of the actors themselves.

The choice of the quadruple helix model in this arti-
cle is supported by a recent study conducted by 
the JRC [23] indicating clearly that high innovation-
potential projects report overall the highest share 
of end-user engagement. The statistics were based 
on the responses to questions from the ‘Innovation 
radar questionnaire’ [24]. Further strong statisti-
cal evidence of the efficiency of user innovation in 
healthcare environments is described in a recent 

Swedish report [25]. The hospital clinicians are 
given access to ‘makerspaces’, i.e. staffed facilities 
with prototyping tools and the expertise in using 
them. Findings suggest that almost all innovations 
developed in the makerspaces are user innovations 
and that the potential returns in scale from the 
first 56 innovations developed in the makerspaces 
would be 30-80 times the required investment.

The non-linear multi-collaborative growth model 
(i) covers all maturity levels for exploitation of the 
results of the research for renewal over time, (ii) 
explains the non-linear interdependencies between 
the quadruple helix actors, (iii) optimises the use 
of resources by maximising impact and minimis-
ing the time to it and (iv) highlights the need for 
professional collaborative networking. These fea-
tures are relevant for managing the expectations 
throughout the innovation chain and between the 
actor types.

The model of Figure 3 is characterised by the fol-
lowing interdependencies.

Figure 3: Schematic presentation of the non-linear multi-collaborative growth model 
consisting of two-valley innovation chain complemented by quadruple helix model/process. The 

examples are given for introductory purposes only. Abbreviations: MTA: medical technology 
assessment; KPI: key performance indicator; KPAs: key performance areas in triple win: quality 

of care, sustainability and economic value; NGO: non-governmental organisation
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• Both collaborative policymaking and broad pro-
fessional thematic collaborative networking are 
necessary to maximise systemic impact (e.g. 
between the quadruple helix actors and between 
the ecosystem types).

• Thematic or heuristic competences may migrate 
freely along the innovation chain and between 
the quadruple helix actors (e.g. from large-scale 
deployment to academic institution in a research 
ecosystem).

• Iterative feedback functionalities are necessary 
to speed up growth (e.g. knowledge brokerage 
between the procurer and the user or between 
academia and the supplier).

• It is difficult to see the full system impact and rel-
evant priorities based on predetermined organi-
sational contexts (e.g. line organisations of pub-
lic administration or a narrow technology silo as 
a starting point for development of the unmet 
need by the procurer and user communities).

• The speed of progress is proportional to the com-
plexity of partnering and collaborative policy-
making (e.g. fast prototyping for early adoption 
differs from large-scale deployment).

• The institutional framework conditions of the 
European Commission should integrate all sys-
temic aspects (e.g. measuring the performance 
based on non-linear metrics).

• Any business model can be mapped against the 
model (e.g. B2C, R2B, B2P2R, etc.), following 
the cascaded knowledge-brokerage situations 
(Z-shaped arrows that are a graphical repre-
sentation of non-linear interactions or diverging 
expectations on incentives).

Based on these characteristics we can demonstrate 
that a linear exploitation model of research results 
represents only unilateral communication and/or dis-
semination, but not knowledge brokerage, which is a 
necessary element to set realistic expectations and 
address growth. The linear models (e.g. as designed 
separately from the demand/supply sides or aca-
demic perspectives only) have been widely criticised 
as too simplistic to describe the complexity and 
diversity of the innovation process [2]. This suggests 
that an integral collaboration in a well-networked 
ecosystem with legitimate incentives is necessary 
once the underlying science is solid and proven.

Therefore, to ensure positive systemic impact all 
framework conditions related to the thematic KPAs, 
collaboration and communication infrastructures 
must facilitate feedback loops that provide relevant 

challenges to the less mature segment in the innova-
tion chain.

Mapping key areas of 
intervention and incentives
The European innovation partnerships sit well with 
the logic of broader networks as a key success fac-
tor for an innovative Europe. Yet they will need to 
be open by design to smart regions, Horizon 2020 
teams, European Institute of Innovation and Tech-
nology communities, etc. [2]. A European Innovation 
Partnership is not by nature open to all the devel-
opments because large-scale investments require 
rigorous financial risk management that filters out 
those themes and actors that are positioned low in 
the innovation chain. Nevertheless, scientific excel-
lence, suppliers’ development efforts and early 
adoption are essential prerequisites for renewal and 
future large-scale deployments of solutions and ser-
vices in healthcare settings. Therefore, it is important 
to nurture related ecosystem types as well. Profes-
sionals should be incentivised contributing to the 
broader development in the innovation chain, for 
example covering concept development, culture to 
foster IPRs, standardisation and regulation.

Figure 3 can be simplified with three concrete 
health-service demand-driven examples (use cases) 
under qualified key areas of intervention (i.e. diag-
nosing, mental health and ageing) in the innovation 
chain (see Figure 4).

The Z-shape in vertical arrows in Figure 4 is a graphi-
cal representation of the market brokerage situ-
ation (non-linear process) between the quadruple 
helix actors. The straight vertical arrow on the le  ́
represents a traditional collaborative research with 
all actors involved but linearly targeting a proof of 
concept. The colours in the arrows demonstrate an 
indicative proportion of all four stakeholder groups 
in the quadruple helix at different maturity levels. 
The proportion of academic partners providing sci-
entific value is high in the lower part of the matu-
rity axis (straight arrow), while the commitment 
and leadership of procurers, industries and users 
increases when the innovation value and time to 
impact becomes more critical. The level of knowl-
edge brokerage and market consultation increase 
respectively.

Three use cases in Figure 4 have been selected 
to illustrate the knowledge-brokerage situation 
between supply and demand within each selected 
key area of intervention (i.e. diagnosing, mental 
health and integrated care services).

A use case [i] in next-generation sequencing in key 
areas of diagnosing is on the verge of entering the 
innovation ecosystem in tertiary care [26]. There is 
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Figure 4: Approximate positioning of three use cases of health services under qualified key areas of 
intervention in the maturity context of the multi-collaborative growth model of Figure 3 

[i] Fast diagnostics services: next-generation sequencing [26]. 
[ii] Mental health services: mental-illness care path using m-health solutions [27]. 
[iii] Integrated care services: telemonitoring tools to support care assessment and 

community inclusion for older people and those living with long-term conditions [28].

a strong scientific background and the time appears 
ripe for building the path to national deployment. 
Another use case [ii] in mental health is a service 
that uses a mobile app to improve the care path 
[27]. Early adoption has taken place and the first 
contracts between the health-service providers 
and the supplier have been established. The third 
example [iii] is related to the large-scale deploy-
ment within the European Innovation Partnership 
on Active and Healthy Ageing [28]. The National 
Health Service in Scotland aims to provide a more 
preventative and proactive approach, supplemented 
with telemonitoring tools to support care assess-
ment and community inclusion for older people and 
those living with long-term conditions.

Migration of competencies of people 
along the innovation chain
Based on current knowledge management theory 
and practice it is now a widely accepted principle 
that the effective establishment of a dynamic CoP 
requires an underlying virtual breeding environment 
(or cluster network) [29] consisting of a balanced set 

of professionals including policymakers. Therefore, 
Figure 4 can be developed further (see Figure  5) 
to represent a schematic view of the migration of 
scientific/innovation value and relevance across the 
innovation chain based on people’s competences.

It can be deduced from Figure 5 that there is an 
opportunity to open programmes and partnership 
initiatives to people across the innovation chain 
using the full capacity of thematic competencies 
— in the best cases between the two breeding 
environments as well. The distance between the 
two gaps should be squeezed and development 
accelerated.

In simplistic terms the fundamental difference 
between the multi- and single-policy/strategy 
approaches are as follows.

• For multi-policy/strategy approaches integrated 
policies, centralised decision-making and priori-
ties facilitate free access to people’s compe-
tences and address special aspects of growth 
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across the innovation chain. The needs of the 
users and other demand-side actors define 
the key areas of interventions or challenges 
in appropriate knowledge-brokerage settings 
with respective ecosystems leading to win-win 
situations.

• Single-policy/strategy approaches can resolve 
common issues within the policy priorities of 
the cluster based on static plans (e.g. expand-
ing technology offerings or specific regulation). 
The ability to acquire competencies and set 
relevant priorities that realistically address the 
key health and care challenges and growth in 
the innovation chain is limited because of the 
imbalanced incentives of actors and narrow 
feedback loops. This situation can be perceived 
as a high-cost systemic failure in terms of 
impact.

The two breeding environments for dynamic CoPs 
in Figure 5 address innovation and translation 
gaps. The incentives to operate the two environ-
ments are fundamentally different for the follow-
ing reasons.

• The early adopters and suppliers take on board 
new scientific results with high growth potential 
addressing the innovation gap. The higher risks 

are o´en mitigated by substantial risk fund-
ing by public agencies and private investors. 
An indicative time frame for early adoption is 
usually short, 1-2 years, and if successful for 
large-scale deployment, typically 3-5 years.

• The policy priorities (i.e. key areas of interven-
tion) in the translation gap are ranked based on 
rigorous economic risk management of large-
scale investments, including full triple-win 
analysis of KPAs and their case-specific KPIs. 
For large-scale deployment an indicative time 
horizon for scaling up innovation/improvement 
is typically 1-2 years, which filters out innova-
tions that are too risky.

Therefore, one of the key roles of the institutional 
support is to facilitate a framework that squeezes 
the distance between the innovation and transla-
tion gaps and takes on board the whole innovation 
chain. This would include the breeding environ-
ments and their temporary CoPs, for example by 
providing critical mass for both market consulta-
tion and migration of thematic competences.

Some such breeding environments for CoPs or 
clusters can already be identified. An example of 
a breeding environment addressing the translation 

Figure 5: Schematic presentation of the migration of knowledge (scientific or innovation 
value and relevance) along the innovation chain of Figures 1-4. All quadruple helix actors are 
involved. The two breeding environments create temporary CoPs that address the knowledge 

brokerage dynamically. The Z-shape of the arrows is a graphical representation of a non-
linear process (or knowledge brokerage). All measures that squeeze the distance between 

the innovation and translation gaps are useful to speed up the adoption and scale
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gap in Europe is the activity of a large number of 
regions, other decision-makers and stakeholders 
that resulted in the European Innovation Partner-
ship on Active and Healthy Ageing. Six qualified 
themes and respective action groups (or CoPs) 
were originally selected and more are under prepa-
ration [30] by mapping the demand and supply. Two 
other examples of health-sector-specific breed-
ing environments addressing both innovation and 
translation gaps and prioritising qualified themes 
are the European Procurers Platform — eHealth — 
Transforming the market for eHealth Solutions [13] 
and the International Network Supporting Procure-
ment of Innovation via Resources and Education 
[31]. They have consulted many stakeholders in 
healthcare delivery from both the demand and the 
supply sides, for example by defining joint state-
ments of unmet needs.

Insofar as opportunities at the European Commis-
sion are concerned, the thematic CoPs and profes-
sional networks that uphold the priorities of the 
European Commission and link them to decision-
making processes [1] could serve the purpose of 
improving the expected impact of the research and 
innovation investments. It appears that more con-
certed efforts are needed in terms of internal and 
external collaborative policymaking, networking, 
knowledge management and innovation accelera-
tion, nurturing and breeding environments to cover 
the whole spectrum of scientific areas. To maxim-
ise efficiency the focus should be on frameworks 
that support, analyse and synthesise relevant the-
matic CoPs rather than on narrow single-policy 
issues with unclear KPAs insufficiently bridged with 
key areas of intervention.

One of the main roles of a breeding environment is 
to facilitate the rapid creation of temporary CoPs. 
They could evolve into collaborative innovation pro-
jects or key areas of interventions in large-scale 
deployment activities.

Collaborative policymaking and design [32] that 
address growth and uptake should be at the core 
of thematic breeding environments. This closes the 
feedback loop between research and innovation 
investments. Failing to acknowledge the impor-
tance of collaborative policymaking has negative 
consequences, including unbalanced priority set-
tings, inflated resources and unrealistic expecta-
tions on impact down to practical micro levels. 
The efficiency of multi-policy/strategy approaches 
obviously relies on knowledge brokerage between 
a very broad set of different demand- and sup-
ply-side actors. Hence a broad ‘bandwidth’ of 
actors, but thematically prioritised and there-
fore thin consultation in breeding environments, 
would safeguard the manageable creation of new 

relevant themes over time. Single-policy/strategy 
approaches may lead to relevant demand/supply 
knowledge brokerage as well, but tend to move 
towards historical static linear plans [2, p. 301]. 
This limits growth, agility and renewal by design. 
Single-policy/strategy approaches may also lead to 
an inventory of a number of choices being unable 
to lead to the most useful priorities for the eco-
system. Even disruptive technologies and related 
ecosystems would benefit from collaborative 
policymaking.

Since healthcare falls under the competence of the 
Member States as per the Lisbon Treaty [33], Euro-
pean Commission support cannot directly address 
operational healthcare services. Therefore, the cen-
tre of gravity of Commission financial support in 
the framework programmes is naturally lower in 
the innovation chain. However, ecosystem-centric 
large partnership initiatives (e.g. public–private 
partnerships or European innovation partnerships) 
have significant potential to be promoted by the 
European Commission and they may create rele-
vant challenges to be solved in the thematic inno-
vation and research ecosystems.

Hence, from these findings, supported by exam-
ples based on secondary evidence, growth obvi-
ously happens in the innovation chain when the 
unmet needs are met in market consultation and 
the competencies migrate freely in broad knowl-
edge-brokerage settings between the ecosystem 
types in agile CoPs and their underlying breeding 
environments. This free migration can only happen 
when the policies serve legitimate purposes within 
important societal challenges.

To facilitate EU-wide growth, various measures are 
needed to bridge agile knowledge brokerage and 
public financial support which will be discussed in 
the following sections.

Mapping the multi-collaborative growth 
model with European Commission 
innovation support in Horizon 2020
In accordance with the European Innovation Coun-
cil background information [34], innovation is sup-
ported by 11 instruments in the Horizon 2020 pro-
gramme as mapped in Figure 6.

Because the locations of each instrument in Figure 6 
are suggestive there is considerable flexibility to use 
one or several instruments for a single challenge. Of 
course, no accurate mapping between the systemic 
views of Figures 1-3 and the view of the financial 
instruments in Figure 6 can be deduced. Further-
more, the overview of the innovation support does 
not fully provide an understanding of the mappings 
in the functional view of Figure 3 context. However, 
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some critical observations and correlations can be 
identified, including the following.

• The functional view of Figures 1-3 defines what 
instruments or combinations of them are rele-
vant for specific situations in the maturity axis 
— not vice versa.

• The instruments and the specific topic-related 
conditions written into the European Commis-
sion Horizon 2020 work programme fine-tune 
the actual position of the topic in the presented 
model.

• In order to avoid an arbitrary selection of the 
instrument it is necessary to understand very 
early in the process the level of maturity of the 
topic inside the theme (or the key area of inter-
vention) and the anticipated primary target 
group in the systemic context.

• Research and innovation actions (RIAs) support 
traditional linear basic and applied collabora-
tive research, including scientific excellence and 
proof of concept. However, RIAs support neither 
any established innovation system nor open 
innovation principles by design, and are there-
fore not particularly optimised to address the 
KPAs of the innovation and translation gaps. The 
market consultation does not take place during 
the project by default. However, if the innovators 
in an RIA project are already well networked with 
the ecosystem higher in the innovation chain 
then growth potential exists. Generally there is a 
low risk of not meeting the proof of concept and 
administrative objectives but a high risk of not 
overcoming the innovation and translation gaps 
resulting in the expected impact.

• Innovation procurement [35] instruments sup-
port triple and quadruple helix approaches 
and empower clinicians and health procur-
ers to tackle needs in a selected key area of 

Figure 6: Overview of innovation support in Horizon 2020
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intervention that addresses specific health-
service-related KPAs and KPIs for business in a 
consultation process. These instruments do not 
explicitly address the incentives of users (e.g. 
patients and clinicians) by design, which is a 
shortcoming that should be carefully mitigated 
in each case.

• Since innovation procurement addresses service- 
and supplier-related KPIs in knowledge-broker-
age settings there is a higher chance for positive 
impact than in the collaborative research instru-
ments (e.g. RIAs) from the systemic perspective. 
Innovation procurement, and in particular pre-
commercial procurement, is in principle a very 
beneficial instrument for SMEs in healthcare 
settings because of the existing demand for the 
developed or purchased innovative solutions. 
This is evidenced by the historically large par-
ticipation of SMEs (71 %) in the winning tenders 
[36] in European Commission-funded pre-com-
mercial procurement projects.

• Innovation actions can typically target large-
scale deployment and the translation gap when 
the unmet need is very well understood and 
an industrial contribution could realistically be 
expected to lead to measurable service- and 
business-level KPIs.

• Coordination and support actions can be used 
flexibly to support thematic approaches. A well-
designed coordination and support action involv-
ing all ecosystem actors could provide a long-
term strategic breeding environment, managing 
expectations, creating and supporting relevant 
CoPs and addressing gaps.

• The SME instrument is a good add-on to the sys-
temic picture if the unmet needs are well under-
stood and consulted.

• The scientific/innovation challenge defines its 
position in the functional view followed by a 
well-designed architecture of instruments. They 
should not be mapped as such to the functional 
view of Figure 3.

• In order to facilitate multi-policy/strategy devel-
opment some budget should be allocated to 
legitimate multi-policy themes (e.g. to the oper-
ation/nurturing of environments for CoPs).

To be able to use the instruments effectively to 
address the KPAs and underlying KPIs it is neces-
sary to understand each specific thematic situa-
tion in the systemic context. It is also important to 
understand any shortcomings of the instruments in 
terms of innovation and its impact, which can be 

undertaken by means of systematic assessment. 
From the systemic perspective, administrative suc-
cess and proof of concept are necessary, but are 
insufficient to address growth aspects related to 
transformation of innovation to clinical practices 
and economic value, including first customers. A 
well-justified selection/combination of instruments 
relates clearly to the overall performances of the 
institutions as well.

While the findings of the previous section elaborate 
the systemic prerequisites for growth in a multi-
collaborative model, this section discusses how the 
financial instruments can fit into the picture. From 
the systemic point of view, to implement an inte-
grated multi-policy/strategy it is necessary to estab-
lish a multi-collaborative environment. Therefore 
the design of financial support is critical, and may 
need concept development for a multi-instrument 
approach to improve speed to impact by bridging 
different ecosystem types in the innovation chain. 
An obvious starting point is to get different instru-
ments to work together on given key areas of inter-
ventions in one or more ecosystem types.

Using the multi-collaborative 
model to bridge policy/strategy 
development, financial support 
and new ways of working
Given the two central aims — that key European 
Commission policies and strategies should support 
growth in the health sector across the innovation 
chain, maximising the expected impact, and that 
the communication on knowledge management at 
the European Commission [1] is an adopted position 
facilitating professional collaborative networking 
and thematic CoPs — the multi-collaborative model 
reveals the following.

• An integrated balanced multi-policy, multi-strat-
egy, purpose-driven environment appears nec-
essary to set relevant legitimate goals and to 
facilitate easy migration of the thematic (or even 
heuristic) competencies across the innovation 
chain. This approach would facilitate addressing 
large challenges in the health sector and is an 
area of future investigation.

• The roles of the actors and systemic interdepend-
encies across the innovation chain of Figure 3 
become evident.

• A well-developed taxonomy and mapping of 
pertinent themes, topics and issues against the 
growth model is necessary to assist Commis-
sion services and external actors to better set 
short- and long-term goals and to collaborate. 
The roles of the actors, including the European 
Commission, should be established in the highly 
non-linear environment of innovation support, 
for example by introducing new ways to use the 
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financial instruments or assisting the market to 
have improved access to relevant competencies 
across the innovation chain.

• The multi-collaborative growth model in Figure 3 
sets a simple and flexible functional foundation 
for the use of public funding instruments (e.g. 
the Commission’s Horizon 2020 framework pro-
gramme). They should be used holistically as part 
of the case-specific architectures that support the 
internal/external CoPs by design.

• In general, any issues related to the key chal-
lenges or needs can be mapped in the growth 
context thematically, for example by regulatory, 
standards, IPRs, etc. benefiting the actors in their 
own ecosystem.

• The external/internal CoPs and underlying breed-
ing environments should be given a relative auton-
omy to make progress and to avoid those histori-
cal monoculture processes that compromise the 
impact.

Further findings concerning CoPs
• The need for a federated institutional 

approach, including the creation of institution 
internal and external breeding environment(s) 
for temporary CoPs, is emerging. This could 
speed up innovation and scaling, improve the 
opportunities for renewal over time and lessen 
the risks of static plans.

• Thematic CoPs and professional networks that 
uphold the priorities of the European Com-
mission and link them to decision-making 
processes should be established with jointly 
agreed key priorities and purposes.

• The communication structure facilitates integ-
rity and addresses KPAs that are critical to 
make progress in healthcare delivery set-
tings. The impacts and multiplication factors 
could be improved by working on common 
challenges.

• The external CoPs could nurture ecosystem-
specific growth/innovation accelerators (e.g. 
for SMEs, demand-side actors and academic 
clusters). These clusters/accelerators should be 
complemented by Commission internal CoPs to 
facilitate better migration of competencies by 
compatible streamlined governance practices.

• Therefore, the knowledge management meth-
odologies and lessons learned for profes-
sional collaborative networking should be fully 
taken on board in health-sector research and 
innovation activities, for example convening 
mechanisms, events and social engineering, by 
defining a common taxonomy for knowledge 
management in health, ICT and other related 

applicable sectors, connecting the right people 
with ideas, piloting and defining case-specific 
metrics.

Conclusions and recommendations
The presented robust multi-collaborative growth 
model can be used to optimise integrated policy/
strategy and Commission financial and collabora-
tive networking support by providing a structure 
for decision-making processes and a rationale for 
professional collaborative networking. The model 
helps bridge the EU policies with Commission 
innovation support in framework programmes and 
partnership initiatives.

The model reveals that the growth potential is 
improved when the legitimate unmet needs of 
health-service providers and users are addressed. 
The support is optimised for all actors in their 
own ecosystem type (research, innovation and 
scale of clinical practice) and the competencies 
can migrate freely between those types. It is sug-
gested that an integrated policy/strategy approach 
facilitates better prioritisation and incentives for 
people to interact with relevant ecosystem actors 
than in the single-policy/strategy approach. This 
points to new working methods, i.e. the creation 
of breeding environments of a more permanent 
nature that establish temporary CoPs. This would 
facilitate the renewal of themes over time, mini-
mising the shortcomings of static linear plans.

Furthermore, the model suggests that once solid 
scientific evidence exists the Commission policies/
strategies should support the early adoption and 
upscaling of business solutions in the respective 
healthcare service ecosystems. Therefore, in those 
cases financial support should be designed as an 
architecture of instruments matching with the pre-
sented growth model, not piecemeal as could be the 
case in single-policy/strategy topics. To fill in impor-
tant gaps a sufficient level of collaborative policy/
strategy-making, knowledge sharing, joint decisions 
and dedicated budget are necessary to address 
large health and care challenges, regardless of the 
scale and maturity level. Of course, it must be rec-
ognised that the development and application of 
instruments and models of growth are not simply 
technical processes but are framed by wider cul-
tural, economic and political contexts [37].

The findings are validated in six practical exam-
ples in the healthcare sector. Additionally, three 
examples of integrated multi-policies and strat-
egies complementing single-policy approaches 
are given at national, local and EU levels to sup-
port the credibility of the rationale presented in 
this paper. The findings support the recent efforts 
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calling for knowledge sharing and collaborative 
innovation [38].
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Services becoming open and social
Pioneering forms of innovation are arising in par-
allel to the vast plethora of economic, societal 
and technological changes stirring our increas-
ingly hyperconnected world, which, in contrast to 
what occurred in the past where innovation mainly 
served the process of industrialisation, are mak-
ing citizens’ needs, well-being and quality of life 
the centre and main focus of most innovations 
currently taking place. This explains why innova-
tion is increasingly being targeted at addressing 
major social needs and challenges, such as popu-
lation ageing, social exclusion, health and educa-
tion, promotion of well-being and climate change. 
In this context, current innovation dynamics are 
much more open; users take a leading role and dif-
ferent organisations in the socioeconomic systems 
are fully engaged. They transcend the traditional 
(technoeconomic) understanding of innovation, 
and new practices such as personal fabrication, 
open innovation, user innovation, design innova-
tion, community innovation, crowd sourcing, etc. 
have gained momentum. In parallel, the traditional 
linear innovation processes are being outplaced or 
complemented with new innovation modes within 
more complex innovation systems. In this context, 

three major new ways of innovation have emerged 
in recent years or decades.

• Service innovation, as the necessary comple-
ment to the most traditional technological 
goods innovations, enabling the creation of new 
intangibles, and combinations of tangibles and 
intangibles, to increase growth and welfare in 
society. Increasing societal needs and chal-
lenges require new or improved services.

• Open innovation, as a business model that 
facilitates knowledge and technology transfers 
across organisational boundaries, where inno-
vation is the result of applying both internal 
and external ideas and resources, thus high-
lighting the cooperative and collective nature of 
innovation.

• Social innovation, as a new way of generating 
innovation processes oriented to social goals, 
implying the involvement of social actors. Here, 
different roles and new modes of interaction 
broaden innovation solely out from the eco-
nomic domain to also include the social and 
public domains [1].

Figure 1 below illustrates the interrelated nature 
of these three major forms of innovation: service 

Article 10

Service innovation dynamics towards open and  
social innovation

Figure 1: Bridging service, social and open innovation
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Introduction
This chapter explains how service innovation is becoming more open and more social. Building on some 
examples of services becoming open and social (Section 1), the linkages between service innovation 
and both open innovation and social innovation are presented (Sections 2 and 3, respectively), leading 
to a multi-agent model for service innovation in an open and social context (Section 4). The chapter 
concludes with some final comments and policy implications (Section 5).
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innovation, open innovation and social innovation. As 
can be seen, the three phenomena may be considered 
to be different angles from which to approach innova-
tion in a connected way. In fact, when assessing one 
of the three in depth, we arrive at the other two. For 
example, innovating in ways that deliver better ser-
vices and social welfare coincides with the growing 
demand of citizens to be fully involved in finding col-
lective solutions to social issues (i.e. service and social 
innovation become open). The concepts of co-creation/
co-production and user-driven innovation are the foun-
dations of a shared conceptual framework, as high-
lighted by the figure. The approach is also multi-agent, 
as it takes into account the role of voluntary groups, 
third-sector (non-profit) and social organisations, pub-
lic-sector institutions and private-sector businesses to 
consider innovation in user-led market and non-market 
goods and services. The multi-agent framework is use-
ful to define innovative service co-productions, as it 

involves the potential to understand the engagement 
of society and the ample constellation of relationships 
created around the set of agents involved in different 
kinds of co-production/co-innovation processes. 

Examples of how service innovation is becoming more 
open and more social abound. In fact, for clarity’s sake, 
it is possible to classify them under three different cat-
egories of cases showing that service innovation has 
become (i) more open, (ii) more social and (iii) both 
more open and more social. The literature has o´en 
provided examples of open innovation in services, like 
the ones included in Chesbrough in 2011 [2]. He com-
pares the case of Lego, which followed an outside-in 
strategy, welcoming new external contributions for 
design and eventually leading a new service industry 
related to the teaching of robotics using Lego, to the 
case of Amazon, which followed an inside-out strategy, 
welcoming revenues from external use of a company’s 
knowledge through helping retailers to have their own 
internet retailing and offering customers the use of 
cloud computing. Other examples of open innovation 
in services can be found in the creation of living labs 
by telecommunication companies for physical places 
where client engagement is produced to design new 
service experiences; in transport apps where collective 
co-creation is needed — the already classic examples 
of Waze, Uber, Car2Go, etc.; or in the use of big data 
in innovation strategies by sectors such as banking, 
retail, transportation and health.

Examples of services becoming social innovations 
can also be found in many sectors and areas, but 
in particular those related to social services, smart 
cities-related services, tourism innovation in rural 
areas, energy efficiency, and transport and logistics. 
Many public–private third-sector innovation services 
in Europe can be considered to be social innovations 
to a large extent [3]. In the developing world there are 
some paradigmatic examples, such as the case of 
M-PESA, a world-leading mobile-money system oper-
ated by Safaricom, Kenya’s largest cellular network, 
becoming a general money-transfer scheme, useful in 
countries where many workers in cities send money 
back home to their families living in rural villages.

There are also examples of service innovation that are 
both open and social. This happens in the creation of 
implementation of innovation in rural areas, where the 
transformation of farm areas into tourist destinations 
involves an open, wide-ranging effort to have local 
communities leading the change process with the co-
innovation support of many agents in the innovation 
system. Another good example of how service innova-
tion has become more open and more social at the 
same time can be found in the educational sector, in 
the form of massive open online courses (MOOCs), 
summarised in Box 1.

BOX 1: The MOOCs case of social and open service innovation

MOOCs are a relatively recent innovation (some early experiences were under-
taken in 2006-2008, though the first major MOOC was delivered by Stanford 
Professors S. Thrun and P. Norvig in 2011, when they taught an artificial intel-
ligence course at Stanford that drew 160 000 online registrants) that has at-
tracted a great deal of attention recently and became the educational buzzword 
in 2012 [4]. The emergence of MOOCs has opened strategic discussions about 
the disruptive innovative character [5], as for some scholars MOOCs seem to 
be heralding a change in the educational landscape that poses a real threat to 
the current models of provisioning degree courses. Beyond this particular con-
sideration, there is no doubt that MOOCs can be considered both an open and a 
social innovation. Even though the origins of MOOCs can be traced to the open 
education movement, embodied by the development and adoption of open edu-
cational resources, what makes them embrace the concept of open innovation 
fully is the way that different actors engage in the learning experience, thus 
influencing the learning outcome. MOOCs have come to break the linear learn-
ing scheme of the past, in which learning was mainly a (unidirectional) process 
of knowledge transmission, to promote a different learning experience. In this 
different experience the learners are members of a learning community, and the 
final educational outcome is the result of infinite interactions provided by differ-
ent members of the community (not only learners but also tutors and curators, 
amongst others) who engage in a myriad of co-creation processes mainly chan-
nelled by virtual platforms. The interactive character of learning is regarded as 
highly valuable by participants [6]. As a paradigmatic case of social innovation, 
MOOCs courses are offered free of charge, to any number of people, anywhere 
and anytime, and enable access to higher education and beyond for people 
who cannot afford a formal education and are disadvantaged. In this respect 
MOOCs can be regarded as contributing to the democratisation of education 
[7]. In addition, they can reduce the mismatching of skills and aptitudes and the 
needs of the industry sector in many countries. This disconnect is fostering huge 
unemployment amongst youths and adults, and particularly among vulnerable 
groups. MOOCs can be useful in providing job-oriented training and skills de-
velopment, and a number of policies and initiatives in certain developing coun-
tries are emerging to strategically leverage online learning, including MOOCs, for 
workforce development and upskilling programmes. 
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Bridging services and open innovation
Innovation is changing rapidly, becoming increas-
ingly distributed. In today’s complex world, a single 
organisation faces increasing difficulties in conducting 
innovation in isolation, which makes the centralised, 
inward-looking approach to innovation inefficient. As 
a result, the use of collaborative and open approaches 
to innovation has increased, based upon the use of 
purposive inflows and outflows of knowledge to 
accelerate internal innovation and expand the mar-
kets for the external use of innovation [8]. This trend 
for increasing openness in the innovation process of 
organisations has also been supported by other fac-
tors such as the institutionalisation of the information 
society, the rise in the mobility of qualified workers 
across firms’ boundaries, a decrease in the produc-
tivity of the innovation process and the rise in the 
number of technological options and opportunities to 
be exploited externally. Openness involves informa-
tion and knowledge being approached from external 
as well as internal sources, but equally importantly, 
valuable ideas can leave the innovation process at 
any stage. Despite a certain conceptual ambiguity 
about the term, openness is thought to be mostly 
approached through the formation of alliances and 
partnerships with private organisations and with the 
scientific and technological system, benefiting from 
sharing of knowledge and spillovers, licensing intellec-
tual property, launching new spin-off companies and 
developing mergers and acquisitions.

Innovation scholars have long highlighted the collec-
tive nature of the innovation process. Accordingly, the 
open innovation model chimes, among other things, 
with previous research on systems of innovation (as 
firms rarely innovated in isolation from the economic 
system), on strategic cooperation (where private and 
public organisations seek to generate synergies and 
cross-fertilisation effects by pooling their complemen-
tary assets), on absorptive capacity (as firms are criti-
cally reliant on recognising, adopting and exploiting 
external knowledge) and on user-developed innova-
tions (by recognising users as fundamental contribu-
tors to innovations in many different sectors). The 
definition of open innovation also allows us to under-
line how previous related concepts from the service 
innovation discipline reflect central aspects of the 
model, as in the case of the multi-agent framework, 
which enables explicit consideration of the character-
istics of economic agents and of their interaction in 
the processes of co-creation and diffusion of service 
innovations. From this perspective, service innovation 
is seen as an interactive process in which multiple 
actors play a role.

Open innovation is a relevant dimension for service 
firms. However, as a result of the traditional asso-
ciation between in-house R & D development and 
innovation performance, the initial discussion around 

the open innovation model placed the focus more on 
product and technology innovation than on service 
innovation [2]. Most research works were intended for 
large technology-based companies, where the notion 
first started, leaving service innovation partially over-
looked in the open innovation-related literature. Ser-
vice innovation scholars amply emphasised this prod-
uct-technological myopia. R & D expenditure is highly 
concentrated in just a few firms, most of which have 
formal and distinct R & D departments, an organisa-
tional arrangement that is uncommon in the service 
sector [9]. The typically used R & D-related measures 
were rather simplistic and under-reported the innova-
tion activities of many small firms and service provid-
ers, which rarely engaged in formal R & D processes. 
Given the relatively low intensity of R & D in most 
service companies [10], the open innovation model 
also emerged as a more plausible response to the 
innovation process in services (i.e. business services) 
because of the increased possibility of using external 
sources as innovation inputs.

Around a decade a´er Chesbrough’s (2003) conceptu-
alisation of open innovation, the open innovation 2.0 
paradigm (OI2 onwards) emerged as an innovation 
model based on extensive networking and co-creative 
collaboration between all actors in society (civil, aca-
demic, business and government) to drive structural 
changes [11] around cultivated innovation ecosystems 
in search of shared value and enabled by the collision 
of three megatrends: digitisation, mass collaboration 
and sustainability. Although broadening innovation 
networks increases the likelihood of finding innova-
tive solutions, the wide-ranging feature of networking 
may not be the only fundamental attribute to bear 
in mind. As a consequence of dealing with increased 
external contacts, firms face organisational and cul-
tural issues. Understanding service networks (i.e. 
interdependencies between the multiplicity of actors 
and stakeholders and the distribution of tasks or ser-
vices) adds a level of complexity to the phenomenon. 
Therefore, networking behaviour, instead of extensive 
networking, may be the key characteristic for success. 
In this respect, over-searching, by spending too much 
time looking for external sources of information and 
knowledge, may lead to inferior innovation perfor-
mance. In other words, wide and deep searches for 
sources of information and knowledge may be cur-
vilinearly related to innovative performance. While 
there may be a positive initial effect on openness, 
firms can over-search or come to rely too heavily on 
external sources.

Moreover, within this OI2 model, citizens and users 
(adopters of the innovation) are thought to take a 
prominent role as active and integral participants 
and contributors throughout the whole innovation 
process in the co-creation of solutions that meet 
their needs. This again links the OI2 model with the 
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service innovation discipline, as the latter has tra-
ditionally considered users (customers) one of the 
basic, inherent and most common partnerships for 
service innovation. Service innovations o´en arise 
from the close collaboration between the service 
provider and its customers, as person-to-person 
interaction is a constitutive element of the service 
provision itself. Service innovation is to a large extent 
user-driven, and directed towards providing a specific 
user experience [12].

As service complexity rises the user becomes a co-
producer of a service innovation. The interaction 
required in service co-production leads citizens and 
users no longer to serve as mere suppliers of informa-
tion but as key contributors of innovation. Effective 
service innovation would therefore require citizens 
and users to be a fundamental part of innovation eco-
systems, which allow creativity beyond organisational 
boundaries to be shared and applied through a co-
creation process of innovation. This would lead organ-
isations to adopt novel structures and to develop new 
abilities designed to face emerging issues (i.e. the 
trade-off between personalised services and asset-
based services; networking governance; or the exploi-
tation of the present and future ICT environment in 
the provision of public e-services). 

Bridging service and social innovation
Some of the definitions of social innovation pinpoint 
services as just one possible outcome among oth-
ers that include products, models and processes. 
As an example, for the TEPSIE project (2013) [13], 
social innovations are those that are good for society, 
enhance society’s capacity to act and present some 
particular features (e.g. novelty, implementation 
rather than merely development of new ideas, meet-
ing social needs, effectiveness, empowerment).

Nevertheless, the service-dominant logic, which high-
lights the service function incorporated in every prod-
uct [14,15], opens the door to regarding services as 
a dimension of the nature and outcome of any social 
innovation. This is somewhat similar to the approach 
followed by international policy organisations that 
have defined the concept of social innovation. Hence, 
the 2000 Organisation for Economic Cooperation and 
Development (OECD) LEED Forum on Social Innovation 
[16] stated that ‘Social innovators identify and deliver 
new services that improve the quality of life of indi-
viduals and communities, using innovative processes 
aiming for instance at new labour market integration, 
social inclusion, finding new ways to address health-
care, education delivery, resource efficiency and envi-
ronmental challenges’, in the same vein as the Euro-
pean Commission in 2011 [17]. For the OECD, social 
innovation ‘seeks new answers to social problems by: 
identifying and delivering new services that improve 
the quality of life of individuals and communities; 

identifying and implementing new labour market inte-
gration processes, new competencies, new jobs, and 
new forms of participation, as diverse elements that 
each contribute to improving the position of individu-
als in the workforce.’ As can be seen, both definitions 
consider services to be the outcome of social inno-
vations. This is somewhat surprising as services are 
generally excluded from the definitions of social inno-
vation (or they are considered just a part of them), 
but it is entirely justified on the grounds that new ser-
vices are delivered targeted at improving the quality 
of life of individuals and communities. In fact, ser-
vices are areas where many social innovations take 
place. Most relevant examples of social innovation 
are implemented in services sectors, such as health 
(e.g. preventive treatment), education (e.g. new peda-
gogic techniques), financial services (e.g. microfinance, 
mobile banking, financial inclusion, cryptocurrencies), 
ICT services (e.g. services based on social networks), 
tourism (e.g. rural tourism initiatives), social services 
(e.g. innovations for inclusion) or environmental ser-
vices (e.g. smart cities).

Furthermore, the linkages between services/service 
innovation and social innovation are not restricted 
to outcomes. Other elements may also be included 
such as the inputs for social innovation and the 
participatory process of social innovation in service 
co-productions.

Regarding services as inputs for social innovation, 
service innovation can be considered a dimension that 
lies behind any social innovation process. Knowledge-
intensive services are a case in point, because, as 
sources of service innovation, they ultimately play a 
facilitating role in both the creation and the implemen-
tation of social innovations, be they in the private sec-
tor, the public sector, the third sector or organisations 
in general, and including the participation of citizens.

Finally, regarding service co-production, the participa-
tory nature of service innovation is conducive to social 
innovation. A certain level of service co-production by 
users is required for the participatory processes char-
acterising social innovation to take place. The follow-
ing section explores the role of co-production in bridg-
ing the concepts of social and service innovation with 
open innovation by exploring a multi-agent model.

Service innovation in  
multi-agent frameworks

Co-production is also fundamental when explaining 
social innovation as a particular case of service inno-
vation, and facilitates the introduction of the open 
innovation concept. In accordance with the three-
dimensional framework proposed by Rubalcaba et 
al. in 2012 [18], Figure 2 illustrates this framework, 
which consists of innovation in service sectors (i.e. 
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Figure 2: Three dimensions of innovation through services

Source: Based on previous work by Rubalcaba [18]
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representing the traditional literature in innovation 
in specific services), service innovation (i.e. covering 
most of the management and marketing approaches 
to service innovation) in any kind of business and 
services as multi-agent co-productions. This latter 
approach is based on the multi-agent perspective 
on service innovation [19,20] and can be considered 
a framework of social innovation when the agent 
dimension and the activity dimension are linked 
together. The activity dimension in the multi-agent 
framework stresses the non-technological aspects of 
innovation leading to the inclusion of social issues and 
social actors in the development of new services.

Once a new solution (social innovation) emerges in 
the form of services within the socioeconomic sys-
tem [21], civil society is embedded in the innovation 
process and the role of users becomes prominent. 
Here again citizens become active actors and inno-
vators, not passive consumers of new services. The 
concept of co-innovation particularly stresses the 
importance of customer–producer interactions in 
innovation activities. Typically, citizens and organi-
sations participate in developing innovations not 
with a clear profit motivation as their main target, 
but for the benefit of civil society. They serve as a 
medium (mediator) to achieve a result or to trans-
fer information in order to improve existing services 
or organisational forms. Finally, citizens, and their 
well-being and quality of life, become the object of 
their own innovation developments, thus becoming 
entirely user centred, as service innovations aim 

at overcoming societal issues that civil society is 
facing and will continue to face in the future. The 
improvement of future standards of living is the 
outcome of service innovations, and citizens and 
organisations are the final beneficiaries.

The activities and actors involved not only show 
the multifaceted nature of social innovations, but 
also reveal the specificities of these innovations. 
The interactions taking place comprise much more 
than a traditional service relationship; the sources 
and goals of innovation are more diverse, and the 
participation of actors is varied, including some vol-
untary elements. Social innovations may: (i) appear 
among individual citizens who respond to pressing 
social problems; (ii) be produced by private, pub-
lic and third-sector organisations separately or in 
cooperation; or (iii) result in fundamental changes 
at the societal and policy level. Research in these 
three areas has resulted in focusing on the follow-
ing topics respectively: the empowerment of citi-
zens and stakeholders; public–private partnerships 
and the so-called social economy; and the govern-
ance and management of social and system inno-
vations. The social economy consists of non-profit 
organisations, cooperatives and associations, social 
entrepreneurs and partnerships between the public 
and third sectors. Social innovations may be pro-
duced either autonomously by the third sector, with 
state support, or in partnership with it. In such part-
nerships the role of the actors from the third sector 
may range from that of subcontractors to common 
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design and implementation of social policies with 
the public stakeholders [22]. The private sector can 
also participate in social innovation processes [3].

Within this framework service innovation and open 
and social innovation are mutually reinforcing. 
Social innovation commonly occurs in the form of 
a service, and can take place in the governmental 
sphere (in areas such as healthcare or schools), in 
the business sector or in the third sector. As the 
subject of action, citizens play a fundamental role 
as producers of social innovation, social innova-
tors or social entrepreneurs, working at the cross-
roads of market, state and civil society and o´en 
receiving backing from the public and third sec-
tors. In order to respond to an unsolved societal 
issue, social entrepreneurs and social agents aim 
at identifying and delivering new solutions within 
the system to improve the well-being and quality of 
life of individuals and communities. While meeting 
social needs and tackling societal challenges, social 
innovations empower people and create new social 
relationships and models of collaboration. Cross-
sectorial collaborative approaches favouring coop-
eration between the public, private and third sec-
tors facilitate the emergence of effective responses 
to social needs and challenges.

Based on these elements in the multi-agent frame-
work, Figure 3 represents a multi-agent model 
rooted in the 1966 work of Kelvin Lancaster [23] 

on product characteristics and consumer demand. 
It provides a framework for understanding the pro-
cesses and outcomes of service, social and open 
innovation. It also enables explicit consideration of 
the competences and preferences of citizens, organ-
isations and policymakers and of their interaction 
in the processes of the co-creation and diffusion of 
innovations. Here, the interactions between the pro-
vider and users have been replaced by interactions 
between different organisation types (private, public 
and third sector), thus stressing the open character 
of innovation. The third sector represents the inter-
ests of citizens and target communities in specific 
innovations; business organisations and firms repre-
sent the interests of the markets; and policymakers 
represent the interests of the overall population in 
a given country, region or municipality. Citizens may 
also interact by participating individually (e.g. social 
innovation through online platforms) or by being 
represented by the third sector. The greater or lesser 
use of third-sector organisations and citizens in 
developing social innovation in services may depend 
on a variety of conditions such as the sector, the 
country or the social structure. As can be deduced, 
this multi-agent model conveys the relevant fea-
tures of the open innovation 2.0 paradigm, as the 
promotion of social innovation is based on the role 
of extensive networking spanning organisational 
boundaries and likely driving structural changes, as 
well as the strong engagement of citizens in scaling 
up innovation [11]. 

Figure 3: A multi-agent and multi-role framework for social and open innovation in services

Source: Extended and adapted from previous models mainly by Gallouj [24][25] and Windrum [20][26]. 
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The model is useful to illustrate real situations 
where strong interactions amongst the agents 
involved lead to rich co-innovation dynamics. In this 
sense the importance of the ServPPIN (public–pri-
vate innovation networks in services) project must 
be stressed here, as it provided practical cases in 
which to calibrate the validity of the conceptual 
model presented. ServPPIN carried out 40 case 
studies between 2008 and 2009 in seven differ-
ent countries across the following sectors: trans-
port, health services, knowledge-intensive services 
and tourism. This case-study approach highlighted 
the importance of innovation networks over their 
life cycle and the development of cooperation and 
interaction between public and private organisa-
tions and third-sector organisations in developing 
and delivering innovative services.

A major example is the health sector, where new co-
innovations are increasingly outcomes from inter-
actions between hospitals, patients, voluntary/third-
sector associations and policymakers. Moreover, the 
role of voluntary/third-sector organisations in acting 
as interfaces between citizens and the other actors 
to co-produce and participate in the innovation pro-
cess must also be highlighted here [20]. The health 
sector provides strong evidence for bridging service 
innovation and social innovation [26].

Concluding remarks and 
policy implications
This article has explored the relationship between 
service innovation and social and open innovation. 
They can be considered different dimensions of 
complementary and highly interrelated innovation 
processes, as their frontiers are blurred and a wide 
array of commonalities amongst the three concepts 
arises, even though differences and singularities 
are also visible.

Open and social innovation in services can contrib-
ute to the development of the service economy in 
Europe because they are capable of performing 
different specific tasks in the innovation process: 
they can use complementarities and synergies 
between heterogeneous partners in the process of 
knowledge creation; they facilitate technology and 
demand matching by involving consumers, non-
governmental organisations, etc.; they help trans-
late social preferences not reflected by market 
prices into demand; they account for the growing 
complexity of many contexts and technologies; and 
they support systemic innovations and transforma-
tions that require the involvement of a large num-
ber of heterogeneous partners.

However, due to the characteristics of social, open 
and service innovation, innovation may be ham-
pered by market failures or allocative inefficiencies, 

and systemic failures or evolutionary inefficien-
cies. The former includes private underinvestment 
in innovation due to the presence of externalities, 
asymmetric information and incomplete credit 
markets, market power failure due to lack of com-
petition, economies of scale/resource immobil-
ity, etc. The collaborative/cooperative element of 
the types of innovation addressed in this chapter 
makes policy rationales particularly relevant. In this 
sense, and based on policy work for ServPPINs [27], 
three broad areas of possible policy intervention for 
growth and welfare contribution seem to be espe-
cially appropriate:

• strengthening service-specific innovation and 
innovation capabilities;

• facilitating cooperation and networks involving 
service firms;

• empowering the public sector and the third sec-
tor with respect to cooperation (which is par-
ticularly important for social innovation).

In order to encourage the development of open and 
social innovation in services a predominantly hori-
zontal service-oriented innovation policy is advo-
cated. In this sense, service-oriented innovation 
policy is not necessarily aimed at specific service 
sectors; in contrast, it can be seen as a predomi-
nantly horizontal policy that requires a high degree 
of sensitivity to innovation in the sectoral policy 
domains. Policies to boost open and social innova-
tion in services must be based on the approach that 
promoting service innovations should be considered 
a systemic task that is useful to any kind of eco-
nomic activity, thus implying that the development 
of public–private innovation networks should be 
encouraged across a broad spectrum of policies.

Accordingly, the policy should be cross-sectoral 
and its promotion may be based on a full range 
of policies, such as: R & D policies (joint participa-
tion of public and private partners, promotion of 
full engagement in R & D activities vs diffusion of 
knowledge, projects for further research on ser-
vices, public–private interactions, innovation net-
works and social innovation); innovation policies 
(support for clusters and innovative industrial poli-
cies); public procurement (promotion of innovation 
and quality, promotion of networking between pub-
lic and private sectors); and regional policies and 
initiatives for innovation. Moreover, the role of open 
and social innovation in services can be further 
promoted and understood via consideration of their 
impacts on other policies, such as internal markets, 
health, transport, tourism, competition, etc. With 
respect to this, the encouragement and protec-
tion of competition may be complementary to the 
changing role of the public and private sectors in 
service provision. Both the European Commission 
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and Member States play a relevant role in enforc-
ing competition and related policies; transposing 
and accomplishing the aims of regulations in a 
timely manner; and promoting a receptive climate 
in favour of giving options to the consumers of pub-
lic services. Two final and more specific challenges 
for policymakers are worth mentioning here to help 
foster open and social innovation in services. The 
first has to do with learning lessons from exist-
ing social/open innovations linked to services and 
scaling them up within the framework of systemic 
transformations. The second stresses the impor-
tance of devoting further efforts and research to 
developing meaningful metrics and indicators cov-
ering open/social/service innovation that is needed 
to facilitate the measurements of new forms of 
innovation, which ultimately may provide sound 
guidance both to organisations involved in innova-
tion strategies and to policymakers willing to imple-
ment well-targeted policies. 
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Introduction

In previous editions of this yearbook we have described the process of open innovation in the domain 
of smart cities and smart urban lighting, based on the experiences in the city of Eindhoven. The process 
started off with a vision and a roadmap for urban lighting that was co-created with stakeholders of 
the quadruple helix in 2012. In subsequent years, various projects and public procurement procedures 
were organised to start the realisation of the shared ambition, among others the seventh framework 
programme for research and technological development pre-commercial procurement project Enigma.

One of the main prerequisites of open innovation is cooperation within the quadruple helix. To come to 
a real participatory process turns out to be challenging, especially when the participants are this dif-
ferent. In this edition we therefore emphasise our experiences in co-creation by describing a practical 
example of a project.

During earlier projects it became clear that driving innovation in smart city solutions towards better 
quality of life for people in the cities requires a new approach to innovation and the scalability of solu-
tions. Special attention needs to be paid to the continuous development of an open, multi-purpose 
democratised platform (a mash-up of data, services and products) to enable a diversity of propositions. 
Projects are the context-specific connection that enables partners to develop appropriate local solu-
tions to answer questions that have a global impact. However, we have the ambition not only to see 
solutions as local pilot projects, but also to seek ways to scale up those solutions. This is important for 
companies to develop sustainable business, but also for faster development of the platform and thus 
to realise more effect for citizens. Solutions that work for one city cannot simply be transferred to other 
contexts; they may need to be tuned to the specific new local needs. But a smart platform will enable 
added-value services in different contexts, using similar hardware (modules) but with different services, 
settings and usage scenarios. This also makes it possible to make adjustments over time and to further 
develop the platform. This in turn will enable further development of new propositions.

To realise the development of open platforms requires collaboration with other cities with similar needs. 
This was the reason the city of Eindhoven applied for a Horizon 2020 project to enhance the capacity 
of public authorities to plan and implement sustainable energy policies and measures through energy 
roadmapping for smart cities. In the roadmaps for energy (R4E) project eight partner cities together 
develop visions and roadmaps in co-creation with local stakeholders to formulate requirements for 
solutions from specific needs in the cities. This will enable the search for scalable solutions — solutions 
that share a common platform but are tailor-made to the context of implementation and allow add-on 
of locally developed applications and services.

The R4E project therefore creates open innovation ecosystems on two levels: the European level with 
eight cities; and the city level with all local stakeholders. This poses challenges relating to bridging 
cultural differences in the approach on two levels: on the European level between the different ways 
of working; and within the cities between the public, private and people partners in the local ecosys-
tem. In this article we describe the experiences in R4E. The second section describes the project and 
process in more detail. In the third section the experiences with creating the two different ecosystems 
are described. Finally, in the fourth section the key success factors relating to bridging cultures in poli-
cymaking are provided.

PART III

Regions and cities
Article 11

Co-creating smart city visions and roadmaps: bridging cultures  
in policymaking. Cities as game-changers for innovation 
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The role of municipalities in 
the smart city challenge
Cities need to react to new, disruptive transfor-
mations caused by the digitisation of society and 
associated solutions to ensure that technology is 
applied to truly contribute to a better quality of life 
for their inhabitants. On the one hand this means 
giving participating citizens the space and oppor-
tunities to become enthusiastic and involved. On 
the other hand it means ensuring that smart city 
systems enable co-creation of human-centred per-
sonalised services that meet people’s needs and 
contribute to economic resilience.

In smart cities citizens live together well, pub-
lic interests are safeguarded and new technol-
ogy creates business opportunities for companies 
and contributes to an attractive economic climate, 
while protecting people from undesirable commer-
cial interests. The role of municipalities cannot be 
overestimated, i.e. to achieve liveable and resilient 
cities by reducing energy consumption and increase 
the production and use of renewable energy. Cit-
ies across Europe have shown their commitment to 
playing this key role by endorsing, in large numbers, 
the targets as set out in the Covenant of Mayors.

They have also engaged in the development of the 
strategic energy action plans required by the cov-
enant. Energy planning is high on local agendas 
across the EU, and the interest in the smart cities 
concept has further raised the attention of local 
authorities and is directing their policy attention 
to the integration of local energy, mobility, digital 
and innovation policies with a view to becoming 
truly smart cities. However, the actual implementa-
tion of strategies and plans continues to be a dif-
ficult exercise, for many reasons. Challenges include: 
financial ‘surprises’, such as the recent economic and 

financial crisis; changes in competencies because of 
the shi´ing of responsibilities between government 
levels; difficulties within organisations with meet-
ing the necessary, and changing, skills and capaci-
ties; and a lack of knowledge on the current state of 
affairs concerning technological and organisational 
innovation.

A full reliance on industry to develop solutions may 
result in commercial solutions that are not necessarily 
in line with longer-term societal ambitions or do not 
sufficiently safeguard public interests. Municipalities 
will need to drive innovations in the desired direction: 
improving the quality of life for their citizens.

Co-creating smart city 
visions and roadmaps
A new co-creation policymaking process
In the R4E project energy roadmaps are developed. 
The R4E partner cities implement a similar par-
ticipative process for vision and roadmap develop-
ment that enables continuous cross-city learning 
and exchange of experiences, challenges and best 
practices. In each city a local ecosystem is built of 
relevant parties and connected to the ecosystems 
of the other cities and internationally recognised 
thought leaders. These connected ecosystems are 
the foundation for extended collaboration between 
the partners to drive innovation for sustainability 
purposes through joint projects, such as joint trans-
national procurement of digital platforms for smart 
city solutions.

Since energy and smart cities are too broad to 
cover in one roadmap, R4E focuses on three themes 
within the domain of sustainable energy that are 
closely linked to the municipalities’ main responsi-
bilities: smart buildings, smart mobility and smart 
urban spaces (see also Figure 1).

Figure 1: Focus areas in the domain of energy for smart cities
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A four-step approach
In the R4E project a structured, four-step 
approach is applied: 1. ambition setting; 2. vision 
development; 3. roadmapping; 4. project portfolio 
(see also Figure 2).

In each step the relevant (local) stakeholders are 
invited to co-create in workshops or interviews. 
The workshops are held in the participants’ 
own language and are tailored to meet cultural 
needs.

Figure 2: Four-step approach to co-create visions and roadmaps

 

Figure 3: Ambition setting

 

Ambition = what aspiration does the city have for the future?
Series of interviews/workshops to define the scope, aspirations and specific ambitions for each city

Workshops structured with 
posters to facilitate interaction 

and in-depth discussion 
between all stakeholders:
• policy makers
• internal experts

• external stakeholders

Result: prioritised strategic ambitions

Step 1 — ambition setting
The first step sets out the ambitions for the project. 
For this purpose, several sessions are organised with 
policymakers, strategic managers from different 
sectors within the municipality and external stake-
holders. The workshops are structured with posters, 
on which the results of a brainstorming session are 
clustered and prioritised. Then, in a plenary session, 

three strategic ambitions for the city for the year 
2050 are formulated, using the input on the posters. 
Figure 3 shows photos of the ambition setting work-
shops and the result: prioritised strategic ambitions.

In parallel, an assessment of the ecosystem takes 
place: who are the stakeholders and which ideas 
and initiatives can be included in the next steps.
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Step 2 — vision development
The second step is to develop a desired future sce-
nario. For the scenario development the ‘future tell-
ing’ methodology is used. Interviews with a diverse 
group of experts from different disciplines and with 
a broad perspective on the future of cities result in 
rich ‘stories’ that are analysed to identify key drivers 
for change. Combining the drivers for change with 

the cities’ ambitions enables the stakeholders to 
develop the desired future scenario for their city. In 
an interactive workshop with all relevant stakehold-
ers the desired future scenario is described in its key 
elements and visualised. The result is a visualisa-
tion in which the participants recognise their input 
as they have been engaged in the process. Figure 4 
shows how the desired future scenario is developed.

Figure 4: Vision development

 

Vision = a long term perspective on energy in the city

R4E - Roadmaps for Energy - Joint Ambition Workshop - Palermo - 19 October 2015

In 2050, new buildings combine historical qualities and new 

technologies, creating maximum comfort and functionality for their 

users. Historical expertise in building for specific local climates 

is used to design solutions for new buildings, and for thoughtful 

upgrading of those already existing. The latest technologies and 

materials are applied to make buildings self-sufficient or even 

energy positive, contributing to abundant of renewable energies in 

cities. Policies aim at improving the quality of neighbourhoods and 

strengthening the sense of community, and not only at reducing 

energy consumption.

8
Better buildings

SMART BUILDINGS

R4E - Roadmaps for Energy - Joint Ambition Workshop - Palermo - 19 October 2015

SMART URBAN SPACES

In 2050, cities and their surrounds are self-sufficient through cross-

sector collaboration at local and regional levels. Strong links with the 

immediate environment let cities use shared resources efficiently and 

in environment-friendly way, with respect for nature and agricultural 

spaces. Socially inclusive communities are self-sufficient in foods, 

fresh water, renewable energy and production of tools and systems. 

People take responsibility for their own well-being, as well as that of 

the community, and co-design the physical environment and services.

18
Self-sufficient communities

R4E - Roadmaps for Energy - Joint Ambition Workshop - Palermo - 19 October 2015

In 2050, we use an extended definition of ‘smart’. Both citizens and 

municipalities can deal with unexpected, disruptive events. Decisions 

focus on people, and resilience is key. The belief that everything can 

be engineered and controlled no longer holds – everyone is ready for 

uncertainties. The idea of dealing with unavoidable uncertainty has 

implications for every aspect of city life.

3 Redefining ‘smart’

SMART CITIES

R4E - Roadmaps for Energy - Joint Ambition Workshop - Palermo - 19 October 2015

In 2050, suitable financing structures and revenue models are 

available, offering solutions that are affordable while also boosting 

the local economy. Both individuals and small communities act as 

entrepreneurs. They benefit from good infrastructure and technology 

options, so they can self manage and at the same time improve their 

lives and the living environment.  

Building business for social living

10

SMART BUILDINGS

Future Telling interviews with 
thought leaders on the 

future of sustainable cities
Drivers for Change

Future Telling Research

Result: desired future scenario

+

Strategic ambition

Workshop with stakeholders to co-create the desired future scenario:
• policy makers

• internal experts
• external stakeholders

Scenario Workshop

Figure 5: Roadmapping

 

Roadmap = a map with the possible routes to the desired future scenario

Roadmap interviews 
with experts on 

relevant topics

General roadmaps for:
Smart Mobility
Smart Buildings
Smart Urban Spaces

Workshop with stakeholders to 
indicate preferred options and 

define specific steps to the future:
• policy makers
• internal experts
• external stakeholders

Roadmap workshopsRoadmap interviews

Specific roadmap to the 
desired future scenario

Desired future
scenarios

Step 3 — roadmapping
During this step the desired future scenarios are 
used to identify existing and future technologies 
and developments that will enable realisation. The 
information for the roadmaps is collected through 
interviews with thought leaders in different the-
matic areas. The result is a general roadmap in 
which opportunities and developments are plotted 

on a timeline to provide insight into the required 
steps and milestones towards the desired sce-
narios. In roadmap workshops with all stakehold-
ers in the city the specific milestones and project 
ideas involving local companies and knowledge 
partners are defined to realise the city’s specific 
desired future scenario. Figure 5 shows the process 
of roadmapping.
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Step 4 — project portfolio
During the final phase a project portfolio is gener-
ated with new projects and initiatives to reach the 
ambitions, visions and roadmaps of the cities. This 
portfolio provides an overview of city-specific and 
joint projects, and includes a plan for further joint 
activities with other partner cities.

In between — joint workshops
A´er each step a joint workshop is organised with 
all partner cities to share results and to investigate 
commonalities and differences between the cities 
and their needs. Using the same process in all cities 
allows the creation of a common language to talk 
about abstract concepts such as visions, ambitions 
and roadmaps. In this way the cities are better able 
to indicate common and specific needs and choices 
in their cities.

Creating open innovation ecosystems
As stated, the R4E project creates open innova-
tion ecosystems on two levels: the European level 
with eight cities; and the city level with all local 
stakeholders.

Developing a European-level ecosystem
The partnership was built by the team of the munic-
ipality of Eindhoven, based in the Eindhoven Brain-
port EU office in Brussels. This team has strong 
relations with other European cities and regions, 
collaborates a lot with them in Brussels and is 
active in different European networks.

The call for proposals under the Horizon 2020 pro-
gramme focusing on ‘Enhancing the capacity of 
public authorities to plan and implement sustain-
able energy policies and measures’ was identified 
as a good opportunity for the city of Eindhoven 
to improve the impact of energy (action) plans, 
such as the Covenant of Mayors, and to spread 
throughout Europe the knowledge and experiences 
obtained by Eindhoven in developing roadmaps. At 
the same time, increasing the number of cities that 
are familiar with roadmapping is a relevant step 
towards pan-European open platforms and innova-
tion ecosystems for smart city services.

A partner search was begun through the Euroci-
ties network, explaining briefly the call, the focus 
and objectives of the project idea and the kind of 
partners being sought. Eindhoven is member of 
Eurocities, a network of 130 major European cities 
and 40 partner cities across 35 countries. The part-
ner search resulted in the expression of interest of 
around 15 cities from nine different countries. Ein-
dhoven also received expressions of interest from 
a couple of cities with which Eindhoven has close 
relations.

In order to develop a strong consortium the following 
requirements were taken into account with regard to 
the partner cities:

•  a maximum of eight cities to be partners;
•  a good geographical spread;
•  the drive of the cities to participate in this 

project;
•  the commitment and input of partners during 

project development;
•  European added value;
•  previous roles and experience in European pro-

jects and networks;
•  the endorsement of the Covenant of Mayors.

Before the project proposal was submitted two 
partner meetings were organised: one at an early 
stage to discuss more specifically the focus of 
the project; and a second one a few weeks before 
submission to jointly go through the proposal, to 
add missing information and to make the final 
modifications.

These preparatory meetings are very important 
in the development phase of a project in order to 
see whether or not the different partners click, to 
ensure that everybody understands the project 
idea and agrees with it and to discuss the details. 
A´er the first partner meeting the partnership was 
further defined. Some partners indicated that they 
were not able to continue, and others expressed 
their commitment to continue the work. Also the 
project was given more focus, and the three focus 
areas of R4E — smart buildings, smart mobility and 
smart urban spaces — were chosen.

With those focus areas it also became clear what 
kinds of expertise and what kinds of knowledge 
partner were needed to complete the consortium.

TU/e LightHouse was involved from the beginning, 
and had an important role in the development of 
the proposal because of its experience in the devel-
opment process of specific local roadmaps. Other 
knowledge partners were sought by asking around 
in networks, resulting in the involvement of TU/e 
Smart Mobility and the Universitat Politècnica de 
Catalunya. A final city was included in the partner-
ship through the latter’s connections.

The R4E consortium consists of 10 partners from 
six countries: Estonia, Italy, the Netherlands, Spain, 
Turkey and the United Kingdom. This extensive 
geographical coverage is an important asset of the 
R4E consortium, since it shows that the process of 
visioning and roadmapping is applicable in different 
countries, all with different climates, cultures and 
habits, including one non-EU country (Turkey).
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The core of the R4E consortium consists of eight 
committed cities with an ambition to overcome the 
current difficulties in implementing energy ambi-
tions and willing to learn to develop vision-creation 
and roadmapping capacities within their organisa-
tion so as to improve the actual implementation of 
energy strategies and plans.

The cities play the role of actively participating cli-
ents. As owners of problems the cities co-create 
specific ambitions, strategies and plans on future 
energy development in a participatory approach 
with knowledge institutes, industry and stakehold-
ers. The eight cities are spread over the whole of 
Europe, with a balance between north and south, 
between hot and cold climates and between large 
and small. Furthermore, the cities vary in their 
implementation capacity. Some have more own 
financial resources than others; some have more 
regulatory powers than others. All cities partici-
pate in joint workshops with other cities to optimise 
cross-city learning experiences.

The value of each other’s capacities, tasks and 
experiences among the consortium members, 
together with good geographical coverage, is essen-
tial to emphasise the added value of each of the 
partners and to demonstrate the potential of repli-
cation of the activities and outcomes of the project.

Developing city-level ecosystems
Smart city sustainable energy policies require an 
integrated approach across sectors, for exam-
ple linking social, mobility, real estate and digi-
tal policies. Moreover, successful implementation 
inevitably implies cooperation between the city and 
local and regional stakeholders to gather innova-
tive ideas and concepts, to create ownership and 
thereby to achieve effective and efficient implemen-
tation. Therefore, in the R4E project an inclusive 
process is applied, engaging key stakeholders from 
business and knowledge sectors and from local and 
regional stakeholder groups at different stages.

The first round of workshops was on ambition set-
ting. The main purpose of this step was to familiar-
ise people with the project and the way of working 
and to make a start on developing the ecosystem. 
Therefore, the intention was to engage policymak-
ers, strategic managers from different sectors 
within the municipality and civil servants in the 
area of the energy roadmap. Also, external stake-
holders in the focus area were invited to a work-
shop to add their ideas and thoughts to the process.

Both the way of working (brainstorming session) 
and the way of thinking (setting ambitions for 
2050) proved to be very new to everybody involved. 
Adaptions of the process had to be made due to 

Figure 6: R4E partners
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cultural differences and city practicalities in the cit-
ies, as detailed below.

• Flexibility was built in to be able to speak to 
the policymakers. This proved to be the same 
in every city; it is difficult to make set appoint-
ments with mayors and aldermen. This resulted 
in separate interviews, during lunch breaks or 
at the end of the day. There proved to be a wide 
spread in the level of engagement at this early 
stage — some politicians expressed strong 
ambitions, others wanted to be more informed 
about the project.

• The timing of the workshops, especially when 
external stakeholders from companies or 
organisations were invited, was adapted to the 
(cultural) circumstances to ensure participation. 
For example, in Spain the a´ernoon workshops 
were scheduled towards the evening.

• Workshops, with brainstorming and teamwork, 
are a challenge in cultures that are not used to 
this way of working. For example, in the work-
shops in Istanbul we adapted the way of work-
ing because the participants spanned a range 
of hierarchical relationships, and we held paral-
lel interviews with the main participants.

• Actively working with external parties was quite 
new for some cities (and their stakeholders). 
In this first round it turned out to be difficult 
to have a good balance between internal and 
external stakeholders.

• The tone of communications between munici-
palities and their stakeholders was new in 
some cases. The conventional way of talking to 
citizens was in public participation procedures 
and feedback rounds, where citizens criticise 
new plans and policies. For the citizens it was 
new to be asked to express their wishes and 

dreams in advance; for the civil servants it was 
new to listen to these wishes without becoming 
defensive.

The second round of workshops was on vision devel-
opment. The aim in this set of workshops was to agree 
on one visual — a future scenario for the city — based 
upon the input of all (internal and external) stakehold-
ers. Again, this was done on the basis of a co-creative 
approach with local businesses, organisations and citi-
zens to define the ‘need’. The main experiences in this 
step were as follows.

  Many of the stakeholders of the first round 
of workshops participated again in this series, 
resulting in better understanding and more 
familiarity on the part of the participants with 
the process and the co-creative approach. The 
earlier experience also resulted in more confi-
dence from the stakeholders (as well as the cit-
ies) in a good result.

  Again, the way of working — creating a future 
scenario and working in small teams — differed 
in the different cultures; there were striking dif-
ferences in the way teams approached a task.

• In Turkey all teams instantly approached the 
task in a systematic manner: analysing the 
problem, generating ideas and presenting a full 
solution in the end. This resulted in a rich future 
scenario, understood in its challenges and solu-
tions by all stakeholders present.

• In the Netherlands the culture of the Dutch con-
sensus model resulted in a scenario where all 
options were included and no clear decisions 
were made, so as to keep options open.

• In Estonia the participants tended to apply a 
constructive dialogue, consequently adding 

Figure 7: Jointly creating a visualisation of the desired future scenario 
(Forli, Istanbul, Murcia, Palermo, Sant Cugat and Newcastle)

 



76 O P E N  I N N O V A T I O N  Y E A R B O O K  2 0 1 7 � 2 0 1 8

ideas in a ‘yes, and’ manner. This eventually 
resulted in one of the most futuristic scenarios 
of all.

  Actively creating a visual together turned out to 
be very inspirational, across cultures. A visual 
is a good way to express ideas and to bring 
them together. In the workshops stakeholders 
actively participated with the visualiser and 
people laughed a lot during the workshops.

The third round of workshops was on the city-spe-
cific roadmaps, aiming for the definition of the first 
project initiatives towards the desired future sce-
nario. Here, external stakeholders in particular were 
invited to add their ideas and thoughts to the pro-
cess and bring in their expertise to start new pro-
jects. In this step the challenges are the following.

  A´er the difficulty of getting people to think 
into the future in the first two workshops, this 
time it turned out to be difficult to get them 
into the present again, specially to get them 
beyond defining aims and abstract goals and 
start defining activities and projects to realise 
the visions.

  Defining a new role for public–private coopera-
tion: what to expect from future cooperation? 
One challenge is bridging cultural differences 
within the cities between the public, private 
and people partners in the local ecosystem. 
Typically, business people prove to be impatient 
when it comes to implementation. When they 
recognise the value of a project they would like 
to go straight into realisation, whereas people 
from the public administration are concerned 
about the processes and legislation requiring 
change before implementation is feasible.

A multi-level learning ecosystem
In the joint meetings between the different steps 
in the project the cities shared their city-specific 
results (ambitions, visions, roadmaps) and their 
experiences in the approach (way of working). This 
resulted in rich discussions and learnings. These 
included topics such as the following.

How to involve politicians in the project
All city representatives struggled with this issue. 
Councillors need to be involved, since they are in 
charge of the energy transition and made com-
mitments. However, in their busy schedules with 
daily emerging issues, it is difficult to connect them 
to a project dealing with a more distant and less 
urgent future, such as R4E. Jointly it was decided 
to arrange an official moment in all cities at which 
politicians would sign an official statement, to also 
provide them with an opportunity to endorse the 

vision for their city and overall project goals. Pic-
tures of all these sessions were shared through 
the project website to create a community of sup-
porting politicians.

How to involve external stakeholders in the 
project
The success rate of involving external stakeholders 
in the workshops differed greatly. In some cities 
over 35 participants joined the workshops, involv-
ing all relevant partners — companies, knowledge 
institutes, public partners and civic organisations. 
Other cities had difficulties in providing momen-
tum for all parties concerned. In this aspect the 
cities helped each other. The Spanish partner, with 
a very high success rate, explained not only why 
and who he invited, but also shared experiences in 
how the invitation was written, how to implement 
a personal approach and relationship with the par-
ticipants and how to keep them engaged during 
periods of project silence.

How to involve citizens in the project
Although less relevant for the stage the project 
was in, the cities also shared their experiences 
in citizens’ participation. Tools and websites were 
exchanged and evaluated, with participants learn-
ing from each other’s experiences.

How to create joint learnings
Also, the content of the city results was shared 
between the cities, searching for common interests. 
A´er the creation of the vision the cities shared 
and analysed their needs in the three focus areas, 
resulting in the identification of common needs. 
These common needs describe a deeper, general 
understanding of the societal needs in the cities, 
as for instance in Figure 8 for smart urban spaces.

These common needs were the basis of the road-
map interviews, during which 25 experts were 
interviewed, looking for technological develop-
ments and solutions that contribute to the realisa-
tion of the societal needs.

The last step in the project is the project portfolio. 
This portfolio provides an overview of both individ-
ual and joint projects, including financial possibili-
ties for joint initiatives. Although this phase is just 
beginning to take shape, confidence is high that 
this will lead to insights into joint initiatives and to 
a demand for platform solutions. This will enable 
the search for scalable solutions — solutions that 
share a common platform but are tailor-made to 
the context of implementation. When this happens 
the common knowledge of these cities will actu-
ally become a driver to become game changers for 
smart city innovation.
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Conclusion: bridging cultures 
as the key to success
In the R4E project we applied a vision and road-
mapping approach to create energy roadmaps. 
This approach strongly depends on the open inno-
vation 2.0 characteristics. The difference between 
‘regular’ energy strategies and action plans and 
energy roadmaps is threefold.

Firstly, the much earlier and more developed 
engagement of local stakeholders. These include 
not only those who benefit from the strategy, such 
as citizens, but also relevant research and indus-
try partners that offer a much clearer picture of 
the future potential of the city when it comes 
to measures and technologies selected, and of 
impossibilities when it comes to the situation of 
the city today.

An active focus on collective learning, both within 
each city and between the cities, creates a will 
and a platform to learn. Inclusive local workshops 
within the cities engage key stakeholders within 
the region and create a joint path towards the 
future of the city. Knowledge sharing between 
the cities creates a network of municipalities that 
understand the future possibilities and can posi-
tion themselves in the movement.

Secondly, the method of backward planning, 
in which a joint desired future scenario for the 
city is a starting point for the creation of a well-
developed path to get there. Local companies, 
entrepreneurs, knowledge institutes and citizens’ 
organisations are invited to co-create, and there-
fore become jointly responsible for decisions taken 
along the way. This creates insights into relevant 
activities and projects that will be relevant not 

only in the short term but also in the long term, 
contributing to the energy transition at large.

Thirdly, a visual way of working is adopted in poli-
cymaking, enabling stakeholders to be included 
from different disciplines and knowledge levels to 
imagine the future possibilities and create a joint 
vision/visual to base decisions on, enabling ‘icons’ 
that they later can easily relate to. This provides 
a clear, jointly created and visual starting point 
for the creation of a well-developed path to get 
there. People can relate to it and define their own 
stake and role in its further development and 
implementation.

Municipalities can be the major game changers in 
smart city innovations if they are willing to take 
the lead in initiating new, co-creating policymaking 
processes. In the R4E project we experienced the 
same as in the Enigma project: cities have com-
mon societal needs on specific topics at a deeper 
level. Only in the application do they become more 
specific. This indicates that solutions such as open 
platforms are a sensible and sustainable way to 
meet these needs. It is then also of interest for 
companies that are seeking scalable solutions.

Cities are the key to safeguarding longer-term 
societal ambitions and public interests, and there-
fore to identifying societal needs. They cannot rely 
on industry alone to develop solutions, as this may 
result in commercial solutions that are not neces-
sarily in line with societal needs within the city. 
Therefore, municipalities will need to drive innova-
tions in the desired direction through the co-crea-
tion of roadmaps with the quadruple helix struc-
ture. This will ensure a shared vision and roadmap, 
enabling short-term decisions and actions with a 

Figure 8: Common needs and general roadmap for smart urban spaces
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Comune di Forlì

The Smart Urban Spaces theme focuses on sustainable energy solutions for public spaces, where multiple functions and 
activities physically come together. The ambition of the cities is to create liveable urban spaces by engaged citizens and  
all the other stakeholders. Circular systems contribute to smart use of resources. Sustainable transportation solutions 
contribute to a healthy living environment. 

Flexible and attractive living environment
• Pleasant living environment for everyone

• Adapting while preserving the identity of the city (like history and culture)

• Ecological system connecting the green and blue areas

• Urban space is for people, not for private use (like parking cars)

• Enabling multifunctional use of urban space

Social interaction and healthy behaviour
• Active use of public spaces for sustainable lifestyles

• Well-connected and well-equipped green areas enhance social life

• Healthy living environment with extensive green and blue to support 
social activities

• Open platforms to encourage citizens to initiate and participate in social 
events

Climate resilience
• Integrated physical planning to strengthen interdependencies between 

water, flora, pavement, buildings

• Green areas help produce and store (renewable) energy, reduce heat 
stress and allow recovery of rainwater

• Private property should be climate resilient as well

Synergy between urban and rural areas
• Open territorial cooperation encourages innovation and contributes to 

local economic development

• Reducing footprint by using circular systems

• Well-designed route network supported by smart technologies connects 
urban and rural areas, promoting quality lifestyles

New business and financing models
• Providing an ideal environment for (local) entrepreneurs with sustainable 

and healthy services

• Accessible data to develop new apps and services

• Citizens and administration jointly invest in the living environment

• Public space is always freely accessible; added-value services may be 
charged

Smart systems and grids
• Real-time info helps people to engage in social activities

• Smart grid connects public spaces and services

• Centralised ‘brain’ enables information sharing 

• Secure system ensures privacy by understanding the boundary between 
public and private data

• Resilient system (matching resources to conditions)

Citizens taking the lead and co-creation
• People feel responsible for sustainability and are engaged in urban 

planning use and maintenance

• People take the initiatives, supported by the administration

• Citizens use smart systems to monitor the quality of the environment 
and contribute to its improvement

• Citizens actively take part in making decisions that influence their living 
environment

SMART URBAN SPACES GENERAL ROADMAP

Version 15 November 2016 — for use in Roadmap Workshops in R4E partner cities (limited distribution)

Sustainable technology

Sustainable behaviour

Sustainable organisation

URBAN PLANNING
STRATEGIES

SUSTAINABLE ENERGY
TRANSITION

CLIMATE RESILIENCE
& BIODIVERSITY

CIRCULAR
SYSTEMS

DATA, CONNECTIVITY &
MANAGEMENT SYSTEMS

POLICIES
& LEGISLATION

VALUES, MOTIVES &
BEHAVIOURAL CHANGE

INNOVATIVE
BUSINESS MODELS

PARTICIPATION &
COMMUNITIES

Integrated mapping of 
existing assets

Holistic map of all resources and their 
value to society based on a life-cycle 

approach and indicators such as 
carbon footprint and human capital.

Human-centric approach
A planning strategy that addresses 
personal parameters for happiness; 
also covers the holistic social and 
environmental costs and impact.

Pilot projects & living labs
Experimenting and experiencing to 

gain awareness and to initiate public 
discussion, learning and to create 

commitment for new solutions.

Master transition plan
Establishing clear goals and strategies 
for urban transformation of blue, green, 
grey and red, e.g. by redefined density, 
flexibility and adaptability of spaces, 

energetic refurbishment.

Re-purposing space
Redesign of urban space respecting 
human scale and creating room for 

pedestrians and cyclists and/or 
renewable energy solutions.

Territorial planning
Increasing the sustainability of the 

city and its periphery: redefining the 
interrelationships between leisure 

and agriculture, and enhance 
biodiversity etc.

Renewable energy production
Progressive introduction of local, 
decentralised renewable energy 

systems.

Demand reduction
Energy demand reduction for public 

spaces and services, through 
refurbishment, optimisation and 

substitution.

Micro energy systems
Energy solutions at micro level, using 

diverse renewable-energy carriers.

District energy optimisation
Energy optimisation at district level 

by connecting old and new buildings 
for real-time sharing of resources.

District heating
Renewable-energy solutions for 

district heating networks, e.g. based 
on large solar thermal, biogas, 

biomass.

Bidirectional smart grids
Balancing supply and demand in the 

city through an open bidirectional 
energy grid.

Water-stress reduction
Building and maintaining green 

spaces managed by the municipality 
with the focus on water infiltration 
capacity, and small-scale buffers 

created by residents (e.g. green roofs).

‘Biofilia’
Reconnecting people with nature by 

improving accessibility of green 
spaces in the city and surrounding 

areas.

Greening the urban space
Creating green corridors to enhance 
flora and fauna in the urban area, 

producing more liveable and usable 
urban spaces for cycling, walking etc.

Heat-stress reduction
Improving the micro-climate with 

green and trees to reduce heat stress 
through the cooling effect of trees 

(evaporation, shade and reflection) to 
combat urban heatwaves.

Smart water management
Using improved weather forecasting 

for water management and e.g. 
timely emptying of buffers.

Water-purification systems
Transparancy of costs/benefits of 
central vs. de-central purification, 

sewer-free infrastructure, separation 
of water flows, disconnection etc.

Resource management 
optimisation

Actions towards separate collection 
of waste and waste water, recycling 

and waste reduction of (scarce) 
materials.

Redundant buffer capacity
Handling large rainstorms through 

redundant buffer capacity for 
temporary storage of excess water, 

e.g. in underfloor spaces of buildings.

Constructed wetlands
Purification of rainwater and ‘grey’ 

water to a usable quality for surface 
water replenishment.

Zero waste and upcycling
Closing material life-cycles at 

different scales to re-use waste as 
new resource; upcycling of raw 

materials into new, usable materials.

Nature as water purifier
Large-scale use of nature and 

microbiology for purification (e.g. 
reed beds) to close the residential 

water cycles.

Environmental impact 
measurement

Consistent measurement of 
environmental impact at personal 
and societal levels, combining e.g. 
mobility, food and lifestyle data. 

Mapping of potentials
Discovery of hidden potential of 

resources (soil, ground, underground 
infrastructure, green and blue, 

geothermal potential) through data 
collection and monitoring.

Visibility of human talent
Discovery of hidden potential and 

talent of citizens through social 
networks, apps and mobile devices.

Open data
Addressing ethical issues regarding 
the transparency of data, privacy 

protection and security.

Reactive systems
Demand-response systems based on 

prediction of use and production of 
energy, water etc.

Urban sensors
Data collection by sensors to provide 

detailed information about water, 
energy levels and public green as well 

as usage and demand.

Information management 
platforms

Converting real-time measurement 
data into actions by means of apps 

and new services that promote better 
use of the space (e.g. ‘Hackathons’).

Change of perception
(Educational) programmes to change 
people’s perception of resources and 

their value (e.g. materials, energy, 
water, food, social capital).

Societal discussion to define 
quality of life

Co-creation of new parameters and 
indexes for quality of life to prioritise 
issues to be addressed, when and at 

which scale.

Evidence-based knowledge
Generation and communication of 
evidence-based knowledge on the 

significance of sustainability for 
society, and to avoid the impact of 

miscommunication.

Inspirational pilot projects
Introducing sustainable change in 
pilot projects for specific lifestyle 
groups of citizens to show ‘how 

things could be’, using model homes, 
neighbourhoods and campuses.

Transdisciplinary approach to 
professional education

Educational programmes at a range 
of levels to promote in-depth 

knowledge of sustainability in all 
sectors of society.

Culture of participation
Municipalities encourage and value citizens 
to contribute and take responsibility in 
participation processes (e.g. societal 
discussion of data and privacy, or 
co-creating urban transformation).

New knowledge creation
Generating new knowledge and 
holistic models of nature-based 
solutions for taking action in the 

transition of society towards 
sustainability and happiness.

Citizen initiatives
Municipalities encourage citizen 

initiatives to take care of their direct 
living environment (e.g. participatory 

budgets).

Transition towards citizen 
participation

Exploring and improving different 
models for citizen participation and 

up-scaling successes.

Community platform
Implementing platforms and tools to 

support new ways of 
self-organisation and citizens taking 

the lead.

Resilient communities
Resilient communities strive for 

greater self-sufficiency, supported by 
small-scale facilities and decentral 

systems.

New financing schemes
New funds for urban transformation, 
e.g. from local sources such as banks, 

companies or families and 
experiments with earning models 

and innovation budgets.

Entrepreneurial 
administration

Municipalities embrace innovation 
and understand and accept the 

associated risks.

Social responsive companies
Companies adapt their business 

models, extending corporate social 
responsibility to integrate social 

responsibility for the community.

Cooperative approach
Citizens and companies jointly invest 

in renewable energy solutions, e.g. 
enabled by new business models 

such as leasing.

Climate-resilient investments
All investments in the region (public 

and private) are used to address 
climate-resilience.

Currency for sustainability
New currencies are implemented to 
include sustainability parameters 

(e.g. carbon footprint) in the 
monetary processes and systems.

Goal-driven policies
New policies define the desired 

outcomes rather than the way to get 
there, e.g. zero-energy 

neighbourhoods.

Inclusive policies
New laws favour societal benefits over 
individual benefits, e.g. the right and 
obligation to exploit all opportunities 

for the use of sun-facing roofs for 
solar energy harvesting.

Legislation to protect privacy
Legislation at EU level to ensure 

transparency of data, privacy 
protection and security.

Balancing influences
Municipalities take the responsibility 

to balance the diverse interests of 
private, public and societal 

organisations, supporting citizen 
participation processes.

Policies for sustainable 
development

New regulations, incentives and taxes 
to enable sustainable development 

and fight ‘climate criminals’.

Public procurement
All public procurement processes 

address integrated sustainability and 
social values (e.g. happiness).

Resilience planning
Goal-centred planning that enables 
flexibility in solutions and upcoming 

technologies, as well as learnings 
from pilot projects.

Redesigning the city (infra-) 
structure

Converting space and infrastructure 
that become available through new 

mobility solutions, and providing 
flexible use with new services.

Participatory urban planning
Community-driven planning 

processes based on simple, clear 
indicators for social value (e.g. health, 

happiness).

Smart scapes
Urban landscapes that adjust in real 

time, responding to specific use, 
users and conditions.

Smart grid optimisation
Low-voltage and low-temperature 

grids avoid unnecessary energy 
losses.

Local energy management
Connecting buildings, mobility and 

public space into one local system for 
energy production, distribution, 

storage and use.

Energy-storage solutions
Energy-storage solutions (e.g. power 

to gas, batteries) are available all 
year round and at all required scales.

Integrated grid
Bidirectional, interoperable, open 

grid, integrating thermal, electrical, 
water and gas networks into one 

energy-management system.

Proactive energy grids
Decentralised smart grids for a mix of 

renewable energies.

Ecosystem services
Interconnected systems provide 

ecosystem services, e.g. grey water 
purification, water storage for 

irrigation, urban farming, clean air, 
healthy living soil etc.

Reconnection between urban 
and rural areas

Open cooperation towards 
self-sufficiency of communities in 
resources, e.g. food, water, energy, 

materials etc.

Healthy urban living
Design of the public spaces so they 
encourage healthy behaviour (e.g. 
more active lifestyles with walking 

and cycling). Local weather modification
Preventive influencing of weather 

conditions (e.g. rain and snow outside 
the city) to prevent ‘disasters’ and 

regulate irrigation.

Ecological regeneration
Synergistic living of nature and the 

artificial world in a closed total value 
chain and decentralising production, 

with 3D printing, new materials, 
robots and fablabs.

Cleantech solutions
New purification technologies (e.g. 

ceramic membranes) and re-use (e.g. 
bioplastics from waste) with smaller 
installations at neighbourhood level.

Integrated closed resource 
cycles

Circular systems for food, energy, 
materials and water, such as large 
scale water-storage facilities and 

transport systems.

Compact resource cycles
Shorter and more compact cycles for 

material, water and waste (‘drink 
your own waste water’).

‘Gamification’
Future users experience concepts and 

spatial solutions through virtual 
reality (3D models and games): they 
can use this experience to co-create 

solutions for urban space.

Interoperability
Open systems allow the connection 

of data, devices and assets to 
optimise operation and generate new 

services.

Inclusive design tools
Design-supporting ICT system with 
all relevant information; new tools 

deal with real-time data and support 
participatory urban planning.

Predictive systems
Artificial intelligence & data science 

to proactively match supply and 
demand of raw materials, water and 

waste flows.

Self-organising systems
Linking local communities through 

ICT for real-time smart overall control 
and ‘happiness as a service’.

Enhancing social interaction 
in public space

Redesigning public space for social 
interaction and activities to enhance 
inclusiveness and awareness of the 

social value of public space.

Education to serve society
The educational system shifts to a 

focus on personal competences and 
life-long learning, as well as actively 

contribute to sustainable quality 
living in cities.

Smart society
People hold strong values on 

sustainability and accordingly.

Self-organising communities
Committed communities invite the 
municipality to collaborate in the 
transition towards a sustainable 

society.

Citizen science
Citizens influence the definition and 

prioritising of research fields to ensure 
that sustainable quality of life in 

cities is addressed.

Smart communities
A new generation of citizens jointly 

take responsibility for their living 
environment and social community, 

and collaborate for joint value 
creation in public space.

Currency for health
New currencies are implemented to 
include health parameters (e.g. the 
value of a green environment, clean 
air and the absence of noise) in the 
monetary processes and systems.

Promoting the local economy
Stimulating local business activities 
to increase sustainability, e.g. local 

food production.

Business models for circular 
systems

Business models to address the 
holistic value of ecosystem services 

and integrated closed resource 
cycles.

Business models for platform 
services

Business models integrating energy 
and open data by providing a 

platform for the use of distributed 
resources.

Sharing economy
Transition to new initiatives, such as 

the sharing economy and ‘everything 
as a service’, enabled by ICT 

platforms and real-time data.

Aligned policies
Integration and simplification of 

policies at all levels (local, regional, 
national, European and global).

Stimulating policies
Policies to promote positive 

contributions, such as actions with a 
‘positive hand-print’, e.g. tax benefit 

for car sharing initiatives.

Transformation guidelines
Simple, clear indicators for the use of 

public space as input for the 
participatory planning process (e.g. 
percentage of urban space reserved 

for public green).
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long-term perspective. The continuity of the road-
maps is ensured through the active involvement of 
different relevant stakeholders, thereby enabling 
sustainable businesses, financial models and plans 
to spur innovations to realise the shared vision.

In this the cities can support each other in strong 
consortia: in European cooperation the added 
value of working with each other, across cultural 
boundaries, enables understanding of the societal 
challenges that smart city development will bring 
in the future. Together it is easier to explore, to 
investigate and to better understand the forces 
behind the phenomenon, and to see how it can be 
addressed.

The city of Eindhoven is committed to bringing 
innovation in such open innovation smart city 
platforms to the next level. One of the initiatives 
currently being set up is a pan-European dynamic 
procurement system for an open ‘plug-and-play’ 
smart lighting platform, which will enable cities in 
to procure proven but tailored smart lighting solu-
tions and will allow the continuous development 
and adoption of new applications and services.

Contact
Dr.ir. Rianne Valkenburg

Value producer LightHouse/expertise in 
smart lighting & smart cities @ TU/e
Eindhoven University of Technology 

a.c.valkenburg@tue.nl

Dr.ir. Elke den Ouden

TU/e Fellow New Business Development 
in Public-Private Value Networks
Strategic director LightHouse/expertise 
in smart lighting & smart cities @ TU/e
Eindhoven University of Technology

e.d.ouden@tue.nl

Drs. Bernadette Bergsma

European policy and project adviser 
Project leader Roadmaps4Energy project
Eindhoven Brainport EU Brussels Office

b.bergsma@eindhoven.nl

Drs. Mary Ann Schreurs

Vice mayor/executive Councilor for Innovation
City of Eindhoven

m.schreurs@eindhoven.nl
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Introduction
In our increasingly globalised and interconnected world, numerous new regional hubs are emerging, 
each one attracting global talent and investment. This has also happened in Turkey, where, since 2010, 
increasing interest in and support for entrepreneurship has spurred the creation of Turkey’s entre-
preneurial ecosystem. Indeed, the start-up ecosystem in Turkey — and Istanbul in particular — has 
become an important start-up hub for the regions of eastern Europe, the Balkans, the central Asian 
republics, the Middle East and north Africa. Success stories within the last few years have further 
increased the activity of start-ups and investors, both in Istanbul and in other regions of Turkey.

This article aims to provide a snapshot of Turkey’s start-up ecosystem. We first provide the reader with 
an overview of recent developments in Turkey’s start-up ecosystem and an overview of the current 
state of investment and capital available to start-ups. We will see that much remains to be done in 
order to bring the level of investments in Turkey up to that of existing global hubs such as Finland and 
Germany, with global start-up hubs in Helsinki and Berlin respectively. However, it is also clear that, 
along with countries such as Israel and the United Arab Emirates, Turkey has become a hub for start-
ups from the regions mentioned above.

We continue with brief discussions on a number of initiatives and support programmes provided by the 
public sector, universities, the private sector and citizens. We will see that Turkey has seen exponential 
growth in the number of innovative public policy and support initiatives provided to entrepreneurs and 
that the start-up ecosystem has assumed a prominent role in Turkey’s overall development goals. 
Finally, we provide an overview of Turkish success stories and end with an overview of the incubator 
and accelerator ‘StartersHub’, which is a prominent example of a Turkish organisation providing finan-
cial support in and supporting Turkey’s flourishing start-up ecosystem. 

Creating best practices across sectors
Turkey is making concerted efforts to increase sup-
port for start-ups, drawing on examples from other 
countries while shaping its own start-up ecosystem 
model. Indeed, Turkey is innovating in the public, 
private and academic sectors in ways that further 
strengthen the ecosystem. Examples of this range 
from implementing new start-up-friendly regula-
tions to creating one-stop shops for start-ups. The 
points below list recent developments in the Turkish 
start-up ecosystem.

Public sector
   The public sector has adopted the entrepre-

neurial mindset, focusing on performance and 
experimenting with different flexible models for 
supporting start-ups.

   Start-up-friendly regulations are currently being 
cra´ed in order to: (a) streamline the process 
of start-up exits; (b) support start-ups in the 
form of tax, personnel and credit advantages; 
and (c) incentivise larger companies to buy out 
start-ups.

   The government aims to increase the percent-
age of high-added-value Turkish exports, par-
ticularly by supporting start-ups.

Universities
    Entrepreneurship education curricula have 

adopted a system which is based on the ‘work 
model’ instead of the ‘work plan’.

   The young generations of today are being 
trained in the entrepreneurial mindset (do-it-
yourself, the maker movement, fab labs) and in 
how to design and code.

   Lifelong learning is increasingly popularised, 
with new programmes being developed and 
becoming more available.

Private sector
   StartersHub is a world-class entrepreneurship 

platform acting as a catalyst in the region’s 
entrepreneurial ecosystem.

   A start-up-friendly company index is being cre-
ated which will reward companies that collabo-
rate with entrepreneurs.

   In coordination with industry, qualified intern-
ships are being started, employing students 
older than 16 years old.

Citizens
    Turkey is undergoing cultural changes, with 

start-ups and mentors realising that failure is 

Article 12

Turkey: a regional hub for start-ups
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a learning experience rather than something to 
be afraid of.

   Turkish society is becoming more familiar with 
‘open innovation’ infrastructure, including the 
concept of ‘living labs’.

   The percentage of researchers in Turkey who 
are women is higher than in many other Organ-
isation for Economic Cooperation and Develop-
ment (OECD) countries (see Figure 1 below), 

which means more potential for innovation and 
job creation.

These developments have emerged hand in hand 
with an increasing number and variety of active 
players in the entrepreneurship and start-up ecosys-
tem. Table 1 [2] below shows the variety of actors in 
the Turkish ecosystem as of 2010 and 2016. We can 
see that the number of actors has risen dramati-
cally over the past 6 years, especially among accel-

erators, venture capital firms and business 
angel networks. The increasing number of 
actors and the support provided by Tur-
key’s public and private sectors are mutu-
ally reinforcing, constituting a driving force 
behind the country’s ecosystem.

While the number of ecosystem actors has 
increased substantially over the past few 
years, aggregate investments in Turkey still 
lag behind western European global hubs 
such as Germany, the Nordic countries, 
France, Spain and the United Kingdom. How-
ever, from Figure 2 on the next page we can 
see that Turkey has higher levels of invest-
ment than most countries in the regions of 
eastern Europe, the Balkans, the central 
Asian republics, the Middle East and north 
Africa. Only Israel and the United Arab Emir-
ates experienced higher levels of investment 
in 2016.

In 2016 the top three performing verticals 
in Turkey in terms of investment were the 
fintech, SaaS and real estate sectors. Of 
the total USD 67.2 million invested in Tur-
key in 2016 roughly 42 % was invested 

Figure 1: Percentage of researchers who are 
women across 30 OECD countries [1]

Table 1: Number of actors within the Turkish start-up ecosystem, 2010-2016 [2]
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in the fintech sector, 16.5 % in 
SaaS and 12 % in real estate. 
Graphs 1 and 2 below show that 
total investment in Turkey has not 
reached a stable level over the 
last several years. This is despite 
increased efforts to raise capi-
tal, as depicted in Graph 2, which 
shows the total number of investor 
rounds for each year since 2012. 
Even though the total number of 
rounds has nearly doubled com-
pared to 2014, total investments 
decreased sharply a´er 2013 and 
have not reached the previous 
highs reached in 2012.

Yemek Sepeti remains Turkey’s 
most successful start-up. Table 2 
below lists other Turkish start-ups 

Figure 2: Investment levels across three continents [3]

Graphs 1 and 2: Total investment in Turkey (USD) and number of investor rounds [3]

Table 2: Start-ups that have made major exits [3]
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that have made successful exits, but Turkey has yet 
to produce a unicorn that may attract more talent 
and investment.

Support provided by the public sector
Tübitak — the Scientific and Technological 
Research Council of Turkey
Tübitak supports Turkey’s sustainable development 
by leading, contributing to and innovating in sci-
ence and technology. Tübitak supports academic 
and industrial R & D not only by providing support 
through its Ar-Ge institutes but also by shaping Tur-
key’s regulations around science and technology.

Tübitak aims to strengthen Turkey’s competitive 
advantage by funding initiatives led by universi-
ties, public institutions and industry. Through its 
Individual Young Entrepreneur programme [4] 
Tübitak has supported 1 354 ideas, 551 ideas 
turned into project plans and 220 ongoing pro-
jects. In addition, Tübitak provides five different 
national grant and support programmes that tar-
get the start-up ecosystem [5]. One of them, Tübi-
tak’s 1514 Venture Capital Funding Programme, 
provides grant support to venture capital funds 
that has been instrumental in establishing new 
funds. Finally, in order to foster and strengthen 
entrepreneurship at universities, Tübitak has cre-
ated the Entrepreneurial and Innovative University 
Index, designed to increase competition between 
universities in providing support programmes for 
entrepreneurs.

The Undersecretariat of Treasury
Turkey’s Undersecretariat of Treasury operates 
under the office of the prime minister, administer-
ing and directing government support for the start-
up ecosystem. The Undersecretariat also provides 
guidance in strategy and implementation. Addi-
tionally, the office provides Turkish investors and 

investment agencies with the opportunity to take 
advantage of tax credits through its Individual 
Contribution Certificate [6] (BKS — Bireysel Katılım 
Sertifikası). Since 2013 the office has provided 408 
certificates to angel investors in Turkey, 40 % of 
whom have a background in engineering. Also, since 
2014, 27 angel investors have received approval 
and invested a total of EUR 2 million. Finally the 
Undersecretariat accredits investor networks, and 
has accredited a total of 14 networks to date.

The Small and Medium-Sized Industry 
Development Organisation (Kosgeb)
Kosgeb is a public entity dedicated to strengthen-
ing small and medium-sized enterprises (SMEs), 
including start-ups, through various support instru-
ments in financing, R & D, common facilities, mar-
ket research, investment sites, marketing, export 
and training. Kosgeb offers a total of 10 different 
programmes targeting entrepreneurs and SMEs. 
Table 3 below lists six of these programmes and 
the amounts of financial support they provide to 
entrepreneurs.

Kosgeb’s newest programme is its International 
Incubation and Accelerator Center, which offers 
financial support to universities and technoparks 
to establish incubation centres abroad. So far this 
programme has supported the creation of two 
accelerator programmes abroad: ODTU’s T-Jump 
and İTÜ’s Gate projects. Both programmes help 
start-ups enter new markets and move to interna-
tional start-up hubs such as Silicon Valley.

The Turkish Growth and Innovation Fund (TGIF) [8]
The TGIF is a fund of funds with a focus on private 
equity, venture capital, angel investors and early-
stage investments in Turkey. The fund was launched 
in May 2016 with a total of EUR 200 million con-
tributed by Kosgeb (EUR 60 million), the Industrial 

Table 3: Financial support provided by Kosgeb [7]
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Development Bank of Turkey (EUR 20 million), the 
Undersecretariat of Finance (EUR 60 million) and 
the European Investment Fund (EUR 60 million). The 
fund of funds will invest 40 % of its commitments 
into other seed, early-stage and start-up funds and 
start-up accelerators. The remaining 60 % will be 
invested in funds that target growth investments, 
such as expansion capital, replacement capital, 
mezzanine and buy-out capital.

Universities in the Turkish start-up ecosystem

Koç University Incubator (Kworks) [9]
Koç University’s Incubator and Accelerator Pro-
gramme was founded in 2015 to support early-
stage start-ups. With grant support from Istan-
bul’s Development Agency in 2016, Koç University 
continued providing support to start-ups through 
the Kworks Entrepreneurship Research Center. To 
date, Kworks has added value to 50 start-ups and 
has helped catalyse EUR 2.5 million of investment 
in these start-ups.

Özyeğin University — Entrepreneur Factory 
(Girişim Fabrikası) [10]
Özyeğin University’s incubator programme, Entre-
preneur Factory (Girişim Fabrikası), has been 
active for the past 5 years. In this time period it 
has received over 3 500 applications, 250 of which 
have been accepted into its programme. Of the 61 
start-ups that have successfully completed the 
programme, 48 are actively continuing operations. 
To date Özyeğin University’s incubator programme 
has employed 230 people and has catalysed 
investment of over EUR 3 million.

Boğaziçi University — Imagine (Hayal Et) [11]
Boğaziçi University’s incubator programme, Hayal 
Et (‘Imagine’ or ‘Dream’), was founded 5 years ago. 
To date more than 250 start-ups have applied to 
the programme and 16 have been accepted for 
support. Bulent Üner, director of Boğaziçi Univer-
sity’s Technology Transfer Programme, says: ‘Our 
programme takes in a total of 12 start-ups: six 
that are already incorporated and six that are on 
the verge of incorporating.’

Boğaziçi University’s incubator programme has 
graduated numerous successful start-ups. One 
of those success stories is Genomize, which is 
creating products around analysing human DNA. 
Genomize’s so´ware is being used in hospitals and 
laboratories. The Genomize team won an accel-
eration grant from ACT (Accelerating the Com-
mercialisation of Technology) and is also receiv-
ing financial support from Tübitak’s (Scientific and 
Technological Research Council of Turkey) 1512 
Grant Programme. Genomize also won first place 

among start-ups applying for awards from the 
Royal Academy of Engineering’s Leaders in Inno-
vation Fellowships.

Istanbul Technical University (İTÜ) [12]
ITU ARI Teknokent has contributed significantly to 
Turkish technological development by hosting 260 
companies with over 6 500 staff. ITU ARI Tekno-
kent offers many services, including tax incentives 
and work space, making it a major attraction for 
global technology companies and an important 
interface for university–industry collaboration in 
Turkey. The following programmes that specifically 
target start-ups are located at and administered 
by Teknokent.

  İTÜ Magnet: Teknokent’s scale-up incubator. It 
was opened in 2017 as a working space bring-
ing high-potential start-ups, investors, accelera-
tors and independent experts together to create 
a growth-oriented entrepreneurial community.

   İTÜ Gate: Teknokent’s international accelerator. 
It was started in 2014 to bring the best technol-
ogy start-ups with market-proven products to 
the global market via the United States. With 
offices and mentors in San Francisco, New York 
and Chicago, İTÜ Gate helps Turkish technol-
ogy-based start-ups to access the international 
market, providing them with training, mentoring 
and business networking.

Middle East Technical University (ODTU)
Similar to ITU ARI Teknokent, ODTU’s Teknokent 
provides services to Turkish companies while host-
ing a number of programmes specific to start-ups, 
including the following.

   ODTU: New Ideas New Businesses (YFYI) [13]. 
Since 2005 ODTU Teknokent has been hosting 
the YFYI country-wide technology-based accel-
eration programme. YFYI is Turkey’s first entre-
preneurship support programme and accelera-
tor, providing training and mentorship to new 
technology start-ups.

   ODTU: Animation Technologies and Game 
Development Center (ATOM). ODTU Teknokent 
also hosts ATOM, the first gaming acceleration 
programme in Turkey. ATOM aims to promote 
animation technologies and game development 
among university students and has supported 
the establishment of 25 new companies to 
date.

   ODTU: T-Jump, San Francisco Center. YFYI and 
ATOM entrepreneurs can not only tap into ODTU 
Teknokent’s resources, but also have access 
to ODTU’s incubation centre, T-Jump, located 
in San Francisco, United States. The primary 
objectives of the centre are to enhance the 
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export of new technologies out of Turkey and to 
establish internationally successful companies 
by facilitating entrance into the United States 
market and start-up ecosystem.

Bilkent University — Cyberpark [14]
With a total of 18 universities, Ankara has the sec-
ond largest number of universities a´er Istanbul. 
Bilkent Cyberpark is Turkey’s first private science 
and technology park, and was established in 2002 
in a joint effort between Turkey’s first private uni-
versity, Bilkent, and its affiliate Bilkent Holding. 
Cyberpark plays a significant role in Turkey’s tech-
nology start-up ecosystem with approximately 
240 high-tech companies, six research centres and 
over 135 incubation graduates.

The Cyberpark Accelerator Programme is a joint 
collaboration between Bilkent’s Cyberpark and 
Innosphere in Fort Collins, Colorado, United States. 
CAP is a 16-week-long mentorship and business 
development boot camp for ICT companies aim-
ing to penetrate the United States market. In 2015 
CAP was recognised with a Most Innovative Solu-
tions award, a contest hosted by the International 
Association Science Parks and Areas of Innovation.

Sabancı University (SUCool) [15]
SUCool is a pre-incubation and acceleration centre 
for early-stage start-ups. It was founded in 2013 by 
Sabanci University, which the Turkish government 
has recognised as Turkey’s most entrepreneurial 

and innovative university. Since 2014 SUCool’s 
6-month programme has supported a total of 38 
start-ups through training courses, mentoring, 
business development, working spaces, investor 
relations and legal services. SUCool also organises 
1-week ‘international acceleration tours’. These 
were held in 2014 in Silicon Valley, in 2015 in Bos-
ton and in 2016 in London. During each tour, five 
start-ups take part in a demo night and spend the 
week meeting with investors, local entrepreneurs 
and managers of other acceleration programmes.

Aslanoba Capital [16] (private sector support)
Aslanoba Capital is part of the backbone of Tur-
key’s start-up ecosystem. To date the company 
has invested EUR 70 million in 78 start-ups, 
a record amount in Turkey. In the last 3 years 
Aslanoba Capital has invested EUR 12 million in 
unsuccessful start-ups, while the value of its other 
investments has increased to EUR 80 million. 
Thirty-five of Aslanoba Capital’s investments are 
based abroad, totalling around EUR 7 million. In 
2015 Aslanoba Capital alone accounted for 44 % 
of investments in Turkey’s start-up ecosystem. As 
for other angel investors, their active investments 
accounted for 2 % of the investments in 2016.

StartersHub: a regional entrepreneurship 
platform [17] (private sector support)
StartersHub was founded to provide start-ups with 
holistic support and with the goal of making Turkey 
a hub for entrepreneurship in the EEMENA region 

Graph 3: StartersHub financing compared to other investment funds in Turkey [3]



85R E G I O N S  A N D  C I T I E S

(eastern Europe, the Middle East and north Africa). 
Indeed, StartersHub acts as a catalyst in the region’s 
entrepreneurial ecosystem. With a 1 000-m2 office 
space at the heart of Istanbul’s Levent business dis-
trict, StartersHub offers start-ups free workspace 
funding, mentorship, networking and strategic part-
nership support.

Investments made by StartersHub are provided by a 
private fund totalling USD 10 million. The fund was 
founded by one of the largest holding companies in 
Turkey, MV Holding; Gedik Investment, a prominent 
Turkish finance company; South Korean Netmar-
ble Turkey, one of the prominent game publishers 
for programmes targeting the gaming sector; and 
Bahçeşehir University.

StartersHub invests between EUR 15 000 and 
EUR 250 000 into each start-up, though this num-
ber can be tripled if co-investors are involved. 
Every start-up accepted into the acceleration pro-
grammes receives EUR 15 000 of support with 
additional financial support up to EUR 250 000 
provided through its post-acceleration programme 
and follow-on investments. Over the past 2.5 years 
StartersHub has invested in 41 start-ups, and the 
programme expects 1 000 + applications for its 
2017 accelerator programme.

StartersHub Accelerator Program 
(Startupbootcamp Istanbul)
As a member of the United Kingdom based Startup-
bootcamp network, StartersHub’s acceleration pro-
gramme is one of the most successful acceleration 
programmes not only in the region but also within 
the Startupbootcamp family. The acceleration pro-
gramme starts with ‘scouting’ and lasts up until 
‘demoday’. Scouting starts when applications open 
and scouters collaborate with other acceleration 
programmes and ecosystem players in the region. 
StartersHub staff participate in regional entre-
preneurship events and organise interviews with 
entrepreneurs.

Due to its success and scouting activities, Start-
upbootcamp Istanbul [18] received over 500 
applications from 63 countries in 2015 and 830 
applications from 91 countries in 2016. Indeed, 
Startupbootcamp Istanbul’s 2016 cohort has an 
exceedingly international profile, with seven of the 
10 start-ups accepted into the programme from 
countries other than Turkey.

Game Garage [19]
Game Garage operates under the umbrella of Start-
ersHub and is an acceleration programme organised 
in collaboration with South Korean Netmarble, one 
of the biggest game publishers in the world. Two of 

the six gaming start-ups accepted into the accel-
eration programme received follow-up investments.

StartersHub XO [20]
StartersHub XO, another programme that arose out 
of StartersHub, is a venture-building programme 
with global business associates in the fields of the 
Internet of Things, big data and fintech. The pro-
gramme was launched for the first time in 2017 
and teams that are accepted will develop their 
companies and be ready for exit within 6 months.

Global events
StartersHub has contributed substantially to 
Istanbul’s start-up ecosystem by hosting events 
organised by non-profit entrepreneurship and 
innovation groups, along with global entrepre-
neurship organisations, free of charge. One of 
these events was the Swiss-based entrepreneur-
ship contest Seed Stars [21].

StartersHub Portfolio Highlights [22] 
  Sixa (Sixa.io) (Ukraine): your computer in 

the cloud. Sixa is a full computer that oper-
ates right from the cloud via a client app. It 
includes your choice of hardware and so´ware 
and is capable of running most applications. 
Graduated from Y-Combinator with a valua-
tion of USD 20 million +.

   Monument (getmonument.com) (Turkey). This 
is a smart storage device that collects per-
sonal photos and videos from smartphones 
and cameras and provides a simple way to 
store, organise, share and view them. Raised 
USD 900 000 on Kickstarter + Indiegogo (best 
in Turkey) with a valuation of USD 8 million.

   Zeplin (zeplin.io) (Turkey). Zeplin is a working 
platform for designers and developers. It is 
a collaboration so´ware platform to enable 
developers and designers to work together 
on projects in a more effective way. Gradu-
ated from Y-Combinator with a valuation of 
USD 20 million +.

   Smart Moderation (smartmoderation.com) 
(Turkey). Smart Moderation protects you by 
automatically removing hate speech, spam 
and troll attacks with artificial intelligence. Ini-
tiated operations in California with a valuation 
of USD 10 million +.

   Eventbaxx (eventbaxx.com) (Germany). This is 
a company that provides a perfect solution for 
marketing campaign or content strategy by 
using digital swag bags. Opened a new office 
in Berlin with a valuation of USD 4 million +.

   Segmentify (segmentify.com) (Turkey). Seg-
mentify is a conversion optimisation suite 
that helps online retailers to convert visi-
tors into customers by personalised product 
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recommendations. Already operating in Dubai, 
Germany and France with a valuation of 
USD 7 million +.

   Promising projects. Thread in motion (thread-
inmotion.com); Poltio (poltio.com); Eyedius 
(eyedius.com); Kimola (kimola.com).

Mentor Effect
In March 2017 StartersHub embarked on a new 
initiative to train mentors and link them with 
entrepreneurs via an open collaboration platform. 
‘Mentor Effect’ aims to increase the impact of 
mentorship in Turkey by training ‘lead’ mentors in 
Turkey who commit long term to working with a 
number of entrepreneurs. Trained lead mentors in 
turn agree to train new mentors following a train-
the-trainer model. StartersHub welcomes men-
tors who have either started their own successful 
companies or who have track records in managing 
and leading within companies. Mentor Effect is just 
one of many initiatives StartersHub is pursuing to 
strengthen the Turkish start-up ecosystem [23].

Conclusion
Marking the 100th anniversary of the country’s 
founding as a republic, Turkey’s 2023 vision aims 
to increase Turkish exports provided by start-ups to 
20 % of all exports. The 2023 vision envisages that 
in 6 years Turkey will have produced at least five 
global-scale enterprises valued at USD 1 billion. In 
order to achieve these goals Turkish start-ups need 
to be able to attract investment and scale glob-
ally. Fortunately, resources available to start-ups 
have increased in recent years, both in quality and 
in number. This accelerating trend of increased re-
sources in the Turkish start-up ecosystem has put 
Turkey’s ecosystem ahead of those of many coun-
tries in the region in terms of available resources.

However, much remains to be done to create a net-
work of actors capable of producing global success 
stories. In speaking with other entrepreneurs and 
start-up mentors a common refrain is the lack of 
a comprehensive open portal. Such a portal would 
link the various sectors and entities within the 
ecosystem and provide a platform to find and ex-
change information and to collaborate. There also 
seems to be a prevailing but counterproductive 
mindset among individual ecosystem actors, one in 

which every player tries to become the one ‘key’ 
and dominant player. Instead, entities should direct 
more of their efforts towards connecting with oth-
ers within the ecosystem. StartersHub’s Mentor Ef-
fect platform is a step towards stronger collabora-
tion and interaction between sectors.

During the World Business Angels Investment Fo-
rum held in February of 2017 in Istanbul, Turkey’s 
weak points such as technology transfer centres 
and private sectors were discussed. The forum 
brought together key players from the equity 
market to focus on how corporate businesses can 
foster open innovation and deliver more business 
value through partnerships with angel investors, 
start-ups and SMEs. During the forum, angel in-
vestment networks overseeing EUR 50 billion worth 
of investment capital announced a new roadmap. 
The roadmap aims to facilitate start-ups in exiting 
within their own countries without moving to places 
like Silicon Valley, and in supporting countries in 
creating their own start-up ecosystems.

In addition, five arrangements were signed between 
the London Stock Exchange Group, the European 
Business Angel Network, the African Business An-
gel Network, the MENA Business Angels Network, 
the World Association of Investment Promotion 
Agencies and the International Chamber of Com-
merce. The five agreements aim to grow business 
by changing the ways that (1) start-ups work with 
angel investors, (2) angel investors work with global 
investors and (3) global investors work through the 
stock markets. Another outcome of the forum was 
an agreement to create a fund in Turkey similar to 
the angel investor fund created in Luxembourg by 
the European Investment Fund. Such a fund may 
help close the funding gap mentioned above.

Despite the barriers we can expect the Turkish 
start-up ecosystem to continue to flourish, con-
sidering the increasing support made available to 
start-ups. This is mostly thanks to Turkey’s young 
and talented entrepreneurs, who are one of the 
country’s greatest assets.
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Abstract

Several approaches have been implemented by companies to elaborate open innovation (OI) 2.0 strategies. In 
this contribution we focus on the factors and the conditions of success that lead companies to formulate OI2 
strategies starting from OI. Specifically in this study we note that three key factors enable the transition from 
OI to OI2 strategies: (1) technological pivot as a result of OI; (2) the presence of a clear appropriation strategy; 
and (3) the ability to orchestrate a rich ecosystem. Additionally, we observe four key managerial approaches, 
relevant for OI strategy, that are also important in the transition to an OI2 strategy: (1) carefully balancing 
internal and external resources; (2) leveraging organisational culture; (3) developing a sound business model; 
and (4) human resources management. 

Introduction

The rise of the OI paradigm in the last decade has encouraged the emergence of cross-organisational innova-
tion networks and ecosystems involving a variety of partners: universities, governments, users, citizens, sup-
pliers, customers, start-ups and large firms [1]. 

In recent years, the interests of scholars, managers and policymakers have been increasingly converging upon 
the centrality of communities and ecosystems innovating together as a new emerging innovation mode. The 
OI2 paradigm is based on principles of wide networking and co-creative collaboration among all the actors 
of modern society, in generating and enabling innovation and creating ‘shared’ competitive advantages [2]. 

Ecosystem-centric, cross-organisational innovation involves both technical and societal aspects: actors 
involved in OI2 ecosystems collaborate and innovate based on common purposes, aligned efforts, shared 
vision and shared value co-creation. As a result, organisations evolving from OI towards OI2 business models 
are experiencing a shi´ from delivering products and services towards the development of distributed product/
service systems [3].

Zappar Ltd, a company that we had the pleasure to study, provides a fascinating example of an OI2 strategy 
resulting from this evolution. The company develops augmented reality (AR) applications for digital devices 
through a proprietary-enabling technology, the Zapcode, an evolved version of the traditional QR code [4] 
completely developed in-house to maintain the firm’s competitive advantage. In its first stages, Zappar used to 
work on a service-based, closed innovation model, but it soon realised the need to integrate its technology and 
systems into larger platform-based solutions in order to expand and scale the business. In a second stage of 
evolution of its innovation strategy, Zappar started to work on its project base, closely co-creating with its part-
ners in an open business model, licensing the services based on its technology and embedding it in third-party 
AR applications. This led the company to a third evolution of its innovation strategy and business model, which 
is currently in progress. Zappar is investing in becoming the orchestrator of an external AR ecosystem and 
community of AR content creators. The company is developing an OI2 strategy, aiming at market leadership 
in a ‘democratised’ and distributed AR ecosystem in which its Zapcode represents the technology standard.

This article focuses on the transition from OI to OI2 strategies in European companies. Drawing lessons from 
five out of 13 case studies collected during previous research we compare and contrast the factors and the 
conditions of success that appear to be relevant to this shi´ [4, 5]. 

Article 13
Open innovation: the transition from OI to OI2 (1)

1 Author names are displayed in alphabetical order.

PART IV

Industry and 
transformation
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From OI to OI2
We build on the results of a previous study con-
ducted within the European innovation policies for 
the digital shi´ (Euripidis) project, a 3-year research 
programme launched by JRC’s Institute for Pro-
spective Technological Studies and DG Communi-
cations Networks, Content and Technology in 2013 
to advance comprehension of innovation in the ICT 
sector [4]. We collected 13 case studies of European 
companies, including large, medium-sized and small 
enterprises, adopting OI in the ICT sector.

The results of our study revealed an evolution from an 
OI to an OI2 strategy in five out of the 13 companies 
in our sample. Analysing the companies’ OI strategies 
throughout their evolution, we noticed that:

• multiple different reasons underlined the shi´, 
ranging from scaling up their business to intro-
ducing a new business model or breaking into a 
new market;

• some of the conditions of success that were sig-
nificant for OI strategies are also significant for 
OI2 strategies.

We identified three common features acting as ena-
bling factors and four key managerial approaches 
(which we call conditions of success) in the shi´ from 
OI to OI2. We discuss each of these enabling fac-
tors and key conditions of success in the following 
sections.

Enabling factors
The first factor enabling the transition from OI to 
OI2 is the presence of a technological pivot. Specifi-
cally, companies in our sample have anchored their 
OI2 strategies to a previously developed technology, 
o´en resulting from an OI strategy that embraced 
strategic partnerships, participation in large R & D 
consortia and/or grants awarded through the small 
and medium-sized enterprises instrument in the 
eighth EU framework programme, Horizon 2020.

However, the evolution from an OI to an OI2 setting 
requires a balance between openness and control 
(i.e. ‘you share what you have better control over’). 
Hence, the second factor enabling the transition 
towards a community-centric innovation model was 
the presence of a clear appropriation strategy [6]. 
We observed that European companies managing 
the shi´ towards the creation of distributed ecosys-
tems of partners, users, customers and/or suppliers 
faced a critical balance between the opportuni-
ties and the risks of an OI2 approach (high levels 
of community engagement vs loss of technological 
control). These companies had to clearly identify the 
mechanisms (selective knowledge revealing, for-
mal contracts, effective IP protection mechanisms) 
that guaranteed the alignment of the community 

incentives and appropriation of the value created 
through their technological pivot. Such a balance 
between appropriation strategies and community 
involvement represented a critical governance choice 
that led to adequate returns on R & D investments.

Regarding the development of successful OI2 strate-
gies, companies in our sample contributed to mutu-
ally beneficial interactions playing crucial roles: 
they were able to orchestrate the varied interests 
of the different involved stakeholders/communi-
ties in order to guarantee the creation of a shared 
vision, a shared value and therefore the success of 
the OI2 for the entire ecosystem [1]. Being part of 
an OI2 ecosystem provides significant benefits to 
the companies: high visibility and good reputation, 
easy access to complementary assets and the flows 
of knowledge and information on R & D priority set-
ting that stem from the communities in which they 
are actively involved. Hence, the third and last factor 
that characterises the transition from an OI to an 
OI2 strategy relates to the ability to orchestrate a 
rich ecosystem. 

Summing up, analysing the results of our previous 
study of the OI cases in the ICT sector, we noted 
that three main factors — (1) technological pivot as 
a result of OI strategy; (2) the presence of a clear 
appropriation strategy; and (3) the ability to orches-
trate a rich ecosystem — enable the transition from 
OI to OI2 strategies.

Key conditions of success
Having identified the three factors enabling the shi  ́
from an OI to an OI2 strategy, in this section we dis-
cuss the key managerial approaches that were rele-
vant in the transition, acting as conditions of success. 
Drawing on the results of the study conducted within 
the Euripidis research project, we identify four key 
conditions guiding the successful transition from OI 
to OI2. As such, these factors appear to be relevant 
in both types of settings (see Table 1): (1) carefully 
balancing internal and external resources; (2) lever-
aging organisational culture; (3) developing a sound 
business model; and (4) managing human resources. 

First, one of the conditions driving OI effectiveness 
is the balance between external and internal 
resources. Successfully managing strategic inflows 
and outflows of knowledge in an OI setting requires 
the ability to select and nurture relevant and syn-
ergic internal capabilities to benefit from a joint 
development with external partners. Companies that 
fail to pay attention to the development of internal 
know-how may lack the relevant absorptive capac-
ity to engage in fruitful OI strategies. In the transi-
tion towards an OI2 setting this balancing acquires a 
crucial role for the success of the strategy because 
companies need to adequately allocate their assets. 
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When OI2 strategies are approached compa-
nies need to effectively distribute their resources 
between their traditional business and the activities 
openly conducted, and in collaboration with the dif-
ferent communities of stakeholders. An appropriate 
balance of internal and external resources allows 
companies to avoid the risk of failing and losing 
control over core competencies and to pursue the 
evolution and adaptability of their business model.

Second, leveraging organisational culture is one 
of the most important managerial tasks when com-
panies implement OI. To begin with, the diffusion 
of an ‘open innovation culture’ within the organi-
sational boundaries (e.g. shared vision, shared 
values, common language) is essential to set out 
the incentives to collaborate beyond ‘business as 
usual’ and, therefore, guarantees the success of the 
open strategy. Furthermore, the culture of openness 
needs to be disseminated among the actors involved 
in open projects. Indeed, selecting complementary 
and compatible partners and sharing with them the 
companies’ values, languages and organisational 
routines is fundamental. This condition of success 
becomes increasingly meaningful in the transition 
towards OI2, a setting in which the number of the 
actors and, subsequently, the interests multiply and 
diverge even more than in other collaborative strat-
egies. A shared culture and the definition of clear 
measurements of success remain vital between 
partner institutions for the fruitful implementation 
of OI2. Trust building becomes a crucial issue in 
dynamic OI2 environments, enabling fast and fric-
tionless knowledge flows among partners and, there-
fore, fast scalability of the business model.

Third, developing a sound business model is a 
well-known condition for success in the implemen-
tation of OI strategies [7]. The evolution from a 
closed to an open business model strongly supports 
OI effectiveness, allowing the alignment between 
the company’s own objectives and those of the 

partners in the value network in the long term. 
The evolution of the business model is even more 
important for companies managing the transition 
from an OI to an OI2 setting, in which collaborative 
communities and competitive markets co-exist [8]. 
We observed that companies managing the transi-
tion towards an OI2 business model have stretched 
their focus beyond the needs and interests of single 
partnerships; OI2 business models aim at aligning 
the incentives and the interests of communities 
involving several actors ranging from their indus-
trial and research partners, to other sector stake-
holders, to their users.

Finally, yet importantly, human resources man-
agement is a recognised crucial factor driving the 
successful implementation of OI. Companies that 
have implemented OI have paid great attention to 
setting up a system of incentives that could align 
the interests of their partners and human resources 
involved in OI projects. In cases in which we observe 
a transition from OI to OI2, the active participation 
of citizens and users as communities of external 
innovators is relevant. Specifically, we observe that 
these companies have increasingly boosted their 
offer and developed new and scalable business 
models by setting up a system of incentives that 
could work not only for their partners but also for 
the community of users. Promoting crowdsourcing 
mechanisms and rewarding users’ contributions are 
two key initiatives that support the notable efforts 
of engaging with communities of external innova-
tors. Large companies implementing OI2 are also 
developing new interaction channels. For example, 
intraorganisational knowledge-sharing platforms 
are increasingly used in order to map skills and 
share experiences. Moreover, several companies are 
investing in training human resources to interact 
with other actors in the ecosystem that o´en pos-
sess different types of knowledges. Moreover, they 
are increasingly involving ‘external innovators’ (e.g. 
clients and/or suppliers) in seminars and workshops 

Table 1: A comparison between OI strategy and the transition from OI to OI2

Key Conditions Of Success
Reasoning

OI Strategy

1) Carefully balancing internal and external resources
Balancing outsourcing of R&D processes and devel-
opment of internal knowhow

2) Leveraging on organisational culture
Sharing companies’ values, languages and organi-
sational routines to complementary and compatible 
partners

3) Developing a sound business model
Setting up a business model that takes into consid-
eration the partenrs+ needs and interests

4) managing human resources
Setting up a system of incentives that could work 
for partners and collaborators
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aimed at shaping future scenarios. Finally, they 
interact with universities and public institutions in 
human resources training programmes (e.g. through 
the development of industrial PhDs). 

Implications
First, drawing on our study conducted within the 
Euripidis project we have identified three key fac-
tors that enable the transition from OI to OI2: (1) 
technological pivot as a result of OI; (2) the pres-
ence of a clear appropriation strategy; and (3) the 
ability to orchestrate a rich ecosystem. Further 
analysis is necessary to explore other factors that 
may characterise this transition. However, to what 
extent can we generalise that these three factors 
characterise this transition? Could we maybe argue 
that these three enabling factors may not exist?

Second, we have also recognised four conditions of 
success that are relevant in the transition from OI 
to OI2: (1) carefully balancing internal and external 
resources; (2) leveraging organisational culture; (3) 
developing a sound business model; and (4) human 
resources management. Interestingly, we have noted 
that these four conditions of success are usually rel-
evant in the implementation of OI2. Hence, the main 
message we ought to communicate in this article is 
that companies that evolve their innovation strat-
egy from OI to OI2 should take into account that 
the conditions of success that were relevant in OI 
are also important in an OI2 strategy. However, 
their mind frame is different: it shi´s from partner-
ships to community of partners and users. Compa-
nies clearly need to be well aware of the elements 
that are critical in securing them a strategic advan-
tage in their OI strategy. Nonetheless, our contri-
bution suggests that when companies shi´ to an 
OI2 they need to re-elaborate their entire approach 
to innovation, reconfiguring their strategy. This 
implies further issues to be explored: did compa-
nies develop the right approach to internally face 
this reconfiguration debate? Could industrial policy 
facilitate such a debate?

Third, the cases that we have analysed show an 
evolution of company strategy towards more com-
petitive implementation of the business model.

Having identified these factors, policymakers and 
managers should keep these in mind as impeding 
aspects or favourable elements in order to facilitate 
the implementation of OI2.
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Article 14
The future focus for open innovation

Abstract

Open innovation has matured into a major innovation process during the past decade. Digitalisation has 
enabled more sophisticated collaboration and value creation models that, along with the accumulated learn-
ing and knowledge base, have encouraged companies of all sorts to start with open innovation initiatives. 
Recent research has expanded the focus of open innovation to the spatial and structural perspectives, tech-
nological enablers and platforms, along with the networked and systemic nature of the practice. This broad 
scope has led to the convergence of different innovation, technology and business research streams. While 
this is a very positive development, multiple overlapping terminologies and definitions cause confusion and 
raise the question of what the essence of open innovation is these days. With data collected similarly from 
people, machines and objects, the definitions of open innovation, big data and Internet of Things (IoT) inno-
vation become somewhat blurred. In this paper we present a framework for the key characteristics of open 
innovation and with the main management questions for the digitalised era. This framework will contribute 
to a better understanding of open innovation opportunities and valuation of knowledge inputs.

Introduction

The open innovation paradigm has evolved from a modest activity to a mainstream innovation con-
cept, following very similar development and diffusion paths to those of open-source so´ware tech-
nologies, which are also considered among the key enablers for the scalability of innovations [1]. 
These days, all major companies include open innovation in their processes and build communi-
ties with users, customers and developers. The public sector has various open innovation and citi-
zen engagement initiatives, and all major academic conferences feature open innovation tracks. 
Among the key players, the European Commission has demonstrated long-term support and commit-
ment to open innovation both in political statements and in research and development instruments.

However, the most impressive development can be witnessed from users and the public in general. Peo-
ple have embraced the possibility to participate in and engage with the supply side of innovations and 
to become active contributors for product and service design and development, public decision-making, 
social media evolution and even economic development, through start-up activities and developer commu-
nities. This has led to a whole new culture and paradigm in the way companies interact with their custom-
ers and partners, and can be considered a great success story and proof of concept for open innovation.

Digitalisation has opened up new opportunities for open innovation and makes it more accessible for 
new actors. Ever more complex product and service configurations have challenged the existing value 
chains and strategies, and companies are increasingly looking for competences and collaborations from 
outside of the company. The new collaboration models build on two-sided technology platforms and 
application programming interface-based development, systemic approaches to innovation and increased 
use of digitalised data [2]. Products are increasingly smart and connected, and offer improved informa-
tion on customer processes and preferences, along with the operation and management of products 
and services [3]. This has led to multimodal data-collection channels whereby companies can derive 
data from their customers both as voluntarily offered verbal and qualitative data and as quantitative 
data collected from transactions and IP profiles over the internet. This increases transparency, cus-
tomisation of offering and operational efficiency, and opens up new opportunities for value creation.

This development in customer engagement and digital data collection raises the question of what exactly 
represents open innovation in this process. By the classical definition, open innovation is ‘the use of 
purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets 
for external use of innovation’ [4]. Do we understand this as the voluntary contributions by users and 
communities through formally set-up feedback channels, or would we also consider digital user data 
collection by search engines and algorithms in automated format as open innovation? It also raises a 
discussion on what data are and when they become knowledge. This question highlights the importance of 
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the interpretation and context of the data application, which can only be done through a com-
pany’s internal processes. Considering the second part of the definition on the use and 
impact of the collected data, we could argue that the collection of digital user data has 
led to a more significant societal and business impact than the traditional user contribu-
tions and has expanded the market for innovations through network externalities and diffusion.

Further questions are raised by innovation definitions. We talk about systemic innovation, innova-
tion for co-creation, innovation networks, innovation tools, policy innovation, service innovation, 
etc., to name only a few. While we can claim that this is just semantics, there are separate research 
communities on each different stream of innovation, and their research builds on completely dif-
ferent theoretical foundations. Let us take an example of supply chain innovation, which these days 
builds heavily on integrated supply chains and the use of digital technologies for process optimi-
sation and real-time tracking. Would this integration of activities with suppliers and value-chain 
partners represent systemic, networked or open innovation? It would fit the definition for each 
category, and the research question and the applied research approach finally define the focus.

While it can be argued that the applied terms and labels do not really matter, we claim that in order 
for open innovation to be recognised as a real research area, and to generate a sustainable knowledge 
base, we would need to set a few parameters for open innovation and regularly update the definitions. 
On top of this foundation, we can — and should — embrace the plethora of different approaches to 
and applications of the paradigm. This call for more specific definitions is not new. Esteemed schol-
ars like Gassmann, Enkel and Chesbrough [5] present nine perspectives for the future of open inno-
vation, namely the spatial, structural, user, supplier, leveraging, process, tool, institutional and cul-
tural perspectives. This very comprehensive list of perspectives covers all the major dimensions of 
open innovation, though the focus is on development of new products and services rather than pro-
cess and business-model innovations, which are increasingly the innovation focus in companies. They 
also looked for the type of partnerships for different market conditions, and estimated the importance 
of the different knowledge inputs from customers and partners in the different market environments.

Lafarotti and Manchini [6] propose a typology for corporate strategies on open innovation depend-
ing on their partner variety and innovation funnel openness, while Bahemia and Square [7] focus on 
the objectives of the innovation projects in terms of novelty, product complexity and the appro-
priability regime. Tidd [8] has called for more discussion on the dichotomy of open versus closed 
innovation, which he considers false, and highlights instead the importance of application, con-
text and contingency. The innovation paths vary by industry, sector and strategy. Open inno-
vation research has also been criticised for the lack of critical analysis of its limitations [9].

Building on the earlier work on open innovation definitions and experiences on recent large-scale 
European Commission technology innovation projects, we propose a life-cycle view on open inno-
vation as a paradigm. Interestingly, the growth and evolution paths for open innovation fol-
low the recognised life cycle and diffusion patterns for products, industries and business models. 

 

The evolution of open innovation 
During the early introduction stage of open innova-
tion the community and researchers struggled to 
be recognised as a discipline and to gain visibility 
within developer communities [10]. The early adapt-
ers started experimenting with the concept, and 
the practice gradually expanded to broader com-
munities. A number of focal actors played a key 
role in the development, namely Henry Chesbrough 
and Eric von Hippel from the academic side and, 
in Europe, the European Commission as a mediator 
for collaborations like the Open Innovation Strategy 
and Policy Group (OISPG) and the European Net-
work of Living Labs, which created and mobilised 
the community around open innovation. There were 
sceptics, and the diffusion of the paradigm required 

significant investment by forward-looking compa-
nies and public funding agencies.

During the growth phase the early majority adopted 
the concept, and challenges were faced with the 
scalability of the concept, and partly also with the 
business logic and return on innovation invest-
ments. Questions were raised on the quality of 
user inputs, the feasibility of implementation and 
the cost of open innovation projects. The collected 
data were mainly qualitative, which raised con-
cerns regarding validity and reliability. The tools for 
open innovation were underdeveloped and severe 
skill shortages still existed, and thus the projects 
typically remained labour intensive and costly. 
Different approaches were experimented with, 
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including sectorial focus, regional ecosystem focus 
and cross-border experimentation. Several pro-
jects featured community platform development, 
handbooks and integration with other research 
communities. Gradually, open innovation communi-
ties gained momentum, and large companies also 
joined the efforts.

Open innovation could now be considered to have 
reached the maturity phase. The late majority has 
found the paradigm and accelerated the diffusion 
of the practice though network effects and invest-
ments in tools and knowledge sharing. Networked 
product creation has become an industry norm, and 
a culture of openness and sharing has been estab-
lished. The attitudes regarding so´ standards and 
open interfaces have become less critical as major 
hurdles related to privacy, data confidentiality and 
owner rights have been partially clarified. Joint 
industry-level open innovation initiatives are gen-
erally attended by all major parties, since the case 
for openness and scalability has been validated. 
Companies have typically specified various strate-
gies for their approach to openness and ecosystem 
collaboration for various product categories and 
markets. The questions mentioned earlier regarding 
open versus closed models are gradually becoming 
obsolete.

With this we could consider open innovation to be 
at a crossroads. The inevitable decline in the growth 
of adaptation is looming ahead, and the life cycle 
for the concept as it is today is starting to come to 
an end. According to the classical life-cycle theo-
ries [11], at this point the alternative strategies for 
a methodology would be to introduce something 
new to the value proposition or to let the concept 
gradually be replaced by a new one. On the other 
hand, the application focus typically shi´s at the 
maturity stage from the product or service to the 
process [12]. While open innovation in the early 
stages was considered to be a process for new 
product development, and related articles featured 
mostly in R & D journals, the process and business-
model focus provides significant opportunities for 
optimisation, new revenue creation and improved 
customer experience. This is the direction towards 
which we envisage open innovation developing, mir-
roring the evolution of the innovation paradigm in 
general, whereby the most profit and value is cre-
ated in the business model and process rather than 
in product innovations [13].

With advanced digital technologies the optimisation 
of processes has been the main focus, especially in 
business-to-business operations where the most 
profitable and well-known IoT and big-data applica-
tions have arisen. The research questions shi´ from 
the collection of data to the intelligent application of 

that data to the use context. Different actors are find-
ing their position in the data value chain and special-
ise in selected strategies. In the digital ecosystem, 
companies like BMW, GE and ABB have announced 
collaborations with so´ware companies rather than 
trying to own the whole ecosystem themselves; they 
let the others deal with the data, while these anchor 
firms focus on building value on it. The same devel-
opment takes place in the smart city context, where 
the public sector takes an active role in facilitating 
the development of services, acting as the nodal 
point in collaboration. This has opened niche oppor-
tunities for new actors and has created completely 
new categories of work and products. In such eco-
systems collaboration between companies, end users 
and developers is automated, and the objective is to 
develop scalable service blueprints that can easily be 
customised for different application contexts.

The main characteristics of 
open innovation 2.0
The term ‘open innovation 2.0’ was introduced a few 
years ago to highlight the difference between the 
early attempts at open innovation and the new wave 
of professionally managed open innovation initia-
tives [14]. Open innovation 2.0 focused increasingly 
on sustainability in terms of environment, societies 
and industries, as well as on the role of governments 
and regulators. Entrepreneurship and diversification 
of economic base also received increased empha-
sis. This was a clever and much-needed update for 
open innovation, and also helped the community 
and practitioners to see that the paradigm change 
in open innovation had indeed taken place, and had 
elevated the practice to a whole new level. How-
ever, the new paradigm was only partially defined 
and was used mostly for communications purposes. 
More detailed discussion on the definitions of the 
new model of open innovation is still missing.

Innovation research in general is increasingly 
focused on technology innovations or technology-
enabled new processes. This is logical, with the role 
of technology as a driver and enabler for new busi-
ness and as a game changer in our society of late. 
The gradual evolution in internet development brings 

Figure 1: Open innovation life-cycle view
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significant societal and economic opportunities for 
reducing various costs for societies, creating efficien-
cies, increasing services for citizens in a vast number 
of areas and fostering sustainable economic growth 
with notable productivity gains. However, the focus 
on technology continues to raise concerns regard-
ing the lack of focus on managerial, societal and 
human considerations. Critical voices have already 
been raised concerning the focus on technology in 
research funding and the development paths that 
this focus dictates for our societies. Further ques-
tions are raised regarding the accumulation of power 
and wealth in a few organisations and the polarisa-
tion of societies. 

In this development, open innovation and related 
communities have been positioned as the repre-
sentatives of the end users to balance the tech-
nology push with the market [1]. Another major 
definition was the focus on quadruple helix collabo-
ration involving the public sector, people, small and 
medium-sized enterprises and academia, and thus 
democratising the innovation process [15]. This focus 
is still relevant for open innovation, even though the 
approaches need to be adjusted with the new mar-
ket dynamics. The concept of a user in today’s eco-
systems becomes blurred as the actors have several 
roles and modes of interaction. The different user 
groups and segments still remain, and thus more 
specific strategies for reaching each segment are 
needed. The level of coordination in collaborative 
solution creation has shi´ed increasingly from the 
single company level to the ecosystem level.

With this, the proposed focus for open innovation 
could be on orchestration at the ecosystem level. 
This would involve processes that cannot be auto-
mated, including the identification of different eco-
systems, actor roles, relevant collaboration methods 
and value capture. The underlying questions would 
include methodologies pertaining shared objective 
setting, scope of collaboration and the models for 
sharing a jointly developed foreground. The appli-
cation areas would typically be cross-sectorial, and 
thus more relevant approaches would be discussions 
on macro, meso and micro layers.

With increased focus on value capture and appli-
cation of knowledge, the management of knowl-
edge that flows across and within the companies 
becomes of greater importance. It has been estab-
lished that collaboration with external parties leads 
to higher revenues [16], and companies that apply 
more external knowledge inputs also release more 
of their own data and intelligence to external par-
ties. The key management dilemmas in this pro-
cess become the companies’ absorptive capabilities 
and ability to anchor and diffuse relevant data and 
knowledge to their processes. This process requires 

tacit knowledge of the corporate internal processes, 
opportunity identification and management incen-
tives for innovation. In order to be successful in 
this process companies should maintain their R & D 
capabilities and build on their exclusive knowledge. 
Knowledge-mature companies identify opportuni-
ties from the new combinations and configurations 
of data and services, internalise new knowledge fast 
and are able to act in an agile manner on emergent 
opportunities. Complex combinations of technical 
knowledge and business processes provide the nec-
essary protection from emulation.

Process and business-model innovations are a third 
dimension in which open innovation has a lot of 
untapped potential. With decreasing product margins 
management’s focus shi´s to services, processes 
and business models. Insights into customers’ value 
drivers, use patterns and unserviced needs offer new 
opportunities for better servicing the customers and 
jointly developing new value. Business-model inno-
vation is an under-studied area in ecosystem-based 
value creation, especially in digital ecosystems [17]. 
The principles and processes from open-source so´-
ware communities can be applied to better under-
stand this dynamic. Open-source so´ware business 
models rely on approximation and complementarity 
to other resources such as human capital or proprie-
tary products and services. This can include the sup-
ply of support personnel, user toolkits, coordination 
functions or virtual communities [18]. Open innova-
tion business models typically follow similar paths 
with indirect and subscription-based models rather 
than direct product sales.

With this we propose that ecosystem orchestration, 
knowledge management and business process be 
redesigned as the key application areas for open 
innovation in the future. The product- and service-
development focus would be replaced by an empha-
sis on process development and value capture. Com-
panies’ positions in value chains and networks would 
need to be reconsidered, with the new technologies 
overriding the traditional platform-based ‘winner-
takes-all’ models. New opportunities for niche pro-
viders would be generated. In these loosely coupled 
ecosystems open innovation principles and models 
would apply to ecosystem orchestration.

The concept of a user would become more complex 
and multi-sided, resulting in various engagement 
models and contractual terms for different user and 
developer groups. Data and knowledge flows would 
become complicated, and the key managerial chal-
lenges would focus on filtering and interpreting data 
for renewal of the company’s offering and processes. 
Further questions related to the quality and valua-
tion of data still need to be answered before data-
driven business models can be developed.  
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Table 1: The dimensions of open innovation in the digital era

Managerial Focus Open Innovation Dimension Focus Area

Growth Ecosystem Orchestration

Orchestration Models

Contractual Terms

IP Management

Renewal Knowledge Management

Absorptive Capability

Business Intelligence

Big Data Management

Profitability Business Process Management

Proces Optimisation

Business Models

Customer Experience

Paralleling open innovation with open-source so´-
ware applications, the roles of the user and provider 
are typically reversed, with the so´ware communi-
ties and companies providing technologies for the 
use of users. In today’s data-driven markets we can 
consider companies that apply open innovation to be 
customers of user data. Data become the currency 
of exchange, where both parties seek to create value. 
In this, the end user of services becomes a trader 
of their data, and the service-providing companies 
become their customers. This reversal of roles in the 
open innovation process is intriguing, and opens ques-
tions regarding the valuation of knowledge and data 
inputs. Challenges in the business sense are caused 
by the definition of the value of data, which is asym-
metrical and o´en subjective.

We have learned from the dynamics of these rela-
tionships in open-source so´ware markets, and thus 
can apply them partly in the area of open innovation. 
The main challenges identified from the open-source 
so´ware adopter’s viewpoint are: 

• reliability: the lack of documentation and the 
inability to negotiate contracts and service-level 
agreements [18];

• standardisation: the market is still missing domi-
nant standards for open interfaces, which has led 
to challenges relating to quality, interoperability 
and versioning [20];

• usability: the challenges related to integration into 
heritage systems and interoperability with supply 
network partners’ systems [21].

Reliability challenges in open innovation can be 
caused by the users’ selection of ecosystems and pro-
cesses they choose to contribute to. There are no con-
tractual relationships, which leads to an increased risk 
if the company builds its strategy on external knowl-
edge inputs. Standardisation and regulations regard-
ing privacy, data security and consumer protection are 
expected to change, and their impacts on companies 

remain unclear. The challenge of usability is discussed 
widely in the big-data management community, and 
the same challenges of volume, velocity and variance 
can be identified in open-source projects.

Conclusion
The brief history of open innovation in Europe is 
marked by intensive growth and evolution, which can 
be attributed to strong industry support by groups 
like OISPG, along with the European Commission. 
With such strong institutional support the movement 
gained credibility and momentum, which led to fast-
paced diffusion of the practice in local communities. 
It has since developed from a hobbyist’s activity to 
a mainstream business practice at an unprecedented 
pace. However, with parallel market and business 
developments it is important to revise the positioning 
and principles of open innovation in order to separate 
it from the numerous emergent collaboration con-
cepts. This would sustain the original principles of the 
European open innovation model, which differs from 
the international models through its specific focus on 
democracy, equality and well-being. In this paper the 
authors proposed that open innovation has come to 
a life-cycle stage in which its value proposition and 
scope need to be redefined in order for the paradigm 
to remain relevant and for the application areas to be 
defined. The authors propose an increased focus on 
the blurred and even reserved roles of service provid-
ers and users in the digital ecosystem, where consum-
ers and customers can be considered to be traders of 
their data and knowledge and the service providers 
or suppliers their customers. In this perspective the 
value of open innovation can be better quantified and 
can lead to the emergence of the paradigm of data-
driven markets.

The authors propose three dimensions in which the 
traditional principles and processes of open innova-
tion could provide a significant contribution in the 
future. With digital development, open ecosystems 
in which the companies have no formal contractual 
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relationships and data can bypass the digital plat-
form owners are an emerging research area, and solid 
models for ecosystem orchestration would be needed. 
The open innovation community has a broad knowl-
edge base on orchestration and IP distribution models 
that could be modified for digital ecosystems, collabo-
rative service creation and IoT application.

Knowledge management remains another important 
and under-studied area in digital ecosystems. The 
processes of translating data into knowledge and 
intelligence has been among the focus areas for open 
innovation, but is still underdeveloped for big-data 
applications. Company processes for using data and 
user inputs for tangible business benefits still requires 
more research, and could benefit from open innovation 

processes. The third area identified for open innovation 
applications is collaborative processes and business 
models. Increasingly complex and integrated solutions 
offer opportunities for new business models, customer 
experience and efficiency gains. However, building on 
that capacity requires a broad understanding of the 
industry on a system level, which has been the focus 
in open innovation projects from the beginning.

The article contributes to the new definition of open 
innovation in anticipation of the era in which knowl-
edge assets are fluid and data become the new cur-
rency. The authors suggest that the niche for open 
innovation in this era lies in the management of 
knowledge flows and translation of the data into 
intelligence. 
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Article 15
Is it time for full open innovation?  
Reflecting on roots and renewal

Introduction

Why is open innovation thinking so important for Europe and its cities and regions? Is technological 
innovation not enough? Are there not sufficient ‘new things’ to help us out of the present crisis and let 
us cash in on the prosperity potential so long promised to us? Is there not an app for everything today?

But what ‘crisis’ are we referring to? Crises abound; these days in the media it o´en seems that every 
setback or challenge is labelled a ‘crisis’, as if the resilience of 21st-century European society is so low 
that sometimes even simple problems seem insurmountable. There are problems enough that should be 
addressed, many quite complicated, complex or even chaotic; but the present ‘crisis mentality’ is not the 
most effective way to marshal our intellectual capital and collective intelligence to deal with them. We need 
a ‘challenge mentality’ which allows us to reframe problems and threats as opportunities, and open solu-
tion-seeking perspectives to leverage the thinking and doing power of diverse organisations and people. It 
requires making better use of our strengths. This is the promise of open innovation 2.0 in actual practice.

There is a big difference between innovation (in traditional terms), open innovation (as first postulated 
in the early 2000s) and the emerging possibilities of open innovation 2.0 in full operation. The prom-
ise of open co-creative collaboration is great; but unfortunately, for the moment, this kind of think-
ing and acting is not yet widespread in Europe. Our society is changing, and with it some fundamental 
aspects of innovation are changing as well. Issues like access to knowledge on a minute-by-minute 
basis, big changes in education, migration, demographics, disruptive technologies and the use of inter-
active media are major factors that shape the new landscape for open innovation. As new situations 
emerge our capacity to leverage our resources of thinking power and good practice need renewal as well.

There are new challenges emerging that were not anticipated even a few years ago: no one would 
have believed 5 years ago that Europe would have an exponential influx of migrants from the Mid-
dle East and Africa; or that fact-free politics would spread rapidly across Europe and North America; 
or that people would explicitly cast doubt on the current political and intellectual elite through ref-
erenda or elections. Do the present discussions around open innovation 2.0 offer people enough per-
spective to think and act in the collaborative solution-seeking ways society needs? Unfortunately 
it does not seem to be so. Open innovation 2.0 has clear principles and inspiring concepts, set out in 
earlier editions of the yearbook and presented at international conferences. But practice makes per-
fect, and the question is: is there enough practice? There are some excellent examples of working with 
open innovation 2.0 in society, but many texts about open innovation 2.0 are still written for academ-
ics and the already initiated. Are we preaching too much to the converted? Are the stories compel-
ling enough to inspire new action by those not yet initiated? Are we actively inviting ‘new’ people to 
join, and at a more fundamental level do we accept that, if they join, we must change and adapt too?

Outside the realm of business and universities we need to attract more non-governmental organisa-
tions and engage more citizens in open innovation 2.0 practice, and to actively join the initiatives that 
citizens are already engaged in. We need to report on their practice, sharing good examples of social 
and societal innovation, ecosystem orchestration and citizen-driven innovation. Their stories need to 
be told, and told in the language appropriate to the audience addressed. We argue that open innova-
tion 2.0 theory is already in place, but is not yet adequately translated to the language of the diverse 
practitioners who need to put it into practice. We especially need translation into the language of the 
end users — citizens of diverse ages and backgrounds — because it is our citizens (be they government 
officials, industrial leaders, entrepreneurs and artists, working professionals and factory workers, consum-
ers, teenagers and grandmothers or all the ordinary people in the streets) who must benefit from the 
services, buy the products and adopt the mentality. As the Dublin declaration (described on the following 
page) tells us, there is no innovation without adoption. Beyond that we need to engage these citizens 
directly in processes of co-creating innovation. We need more attention to social — and societal —
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Take it from the top
Before we deal with where open innovation 2.0 is 
going we think it is important to reflect on where it has 
come from. Originally, open innovation was intended 
to stimulate innovation within the framework of the 
time (the 1990s). This stimulated some surprising col-
laborations between companies, sharing intellectual 
property rights to create unexpected new products. 
In Henry Chesbrough’s breakthrough book Open inno-
vation: the new imperative for creating and profiting 
from technology (2003), open innovation referred to 
‘a paradigm that assumes that firms can and should 
use external ideas as well as internal ideas, and inter-
nal and external paths to market, as the firms look to 
advance their technology.’ More recently it has been 
defined as ‘a distributed innovation process based on 

purposively managed knowledge flows across organi-
sational boundaries’ [1].

Open innovation 2.0 widens the scope, and extends it 
to include the diverse stakeholders of the quadruple 
helix and the innovation ecosystem. One of its original 
objectives is ‘the recognition of a new innovation par-
adigm, i.e. open user-centric innovation, as well as to 
get it into European policies’ [3]. As a thought leader, 
Martin Curley writes, ‘Today, the concept is evolving 
fast. Driven by plummeting communication costs and 
the ever-increasing numbers of connected people 
and devices, it has never been so easy to exchange 
information and ideas’ [2]. Between 2010 and 2017 
we have seen the steady development of strong open 
innovation 2.0 concepts and practices.

• The OISPG (Open Innovation Strategy and Policy 
Group), now with around 35 members, was cre-
ated in 2010 to share knowledge about and dis-
seminate the lessons of open innovation 2.0. It 
unites industrial groups, academia, governments 
and private individuals to support policies for 
open innovation at the European Commission. The 
achievements of the OISPG include its six year-
books and five international conferences. These 
are excellent sources of knowledge and inspira-
tion, and resources for knowledge networking.

• In diverse articles, many open innovation 2.0 con-
cepts have been described and visualised, most 
notably open innovation 2.0 in 20 snapshots 
(see Figure 1). Short descriptions of the snap-
shots are available [3], and the snapshots image 
has been presented at conferences around the 
world. Strong visual images for each item, based 
on practical examples, would make it even more 
accessible to a wider audience.

• The first International Open Innovation 2.0 Con-
ference in 2013 gave us the Dublin declara-
tion, a set of clear and inspiring principles for 
anchoring open innovation 2.0 in modern organ-
isational practice (see Figure 2). It remains an 
excellent common theme for thinking about how 
to turn common sense into disruptive practice.

• At the third International Open Innovation 2.0 
Conference in Espoo (2015) people set about 
describing how to anchor this in actual practice. 
One of the results was the Espoo action process, 

innovation and the issues that matter to people. We must focus on what works and where, with good 
descriptions of why — in that specific situation — things went well. And we must stop with what did not 
work, remaining curious about why it did not.

This article intends to make open innovation 2.0 more accessible to the curious and uninitiated. It will 
relate OI2 concepts to some of the challenges facing European regions, and give a few examples of good 
practice or breakthroughs. It also offers some reflection on what has been accomplished, what is emerging 
and what is needed to move on. In this article we argue that it is both timely and necessary to work with 
a framework for open innovation that fits tomorrow’s challenges and today’s societal developments — 
hence the framing of ‘next steps’ that we would like to call full open innovation 2.0 in practice.

Figure 1: Open innovation 2.0 in 20 snapshots [3]

Figure 2: Dublin declaration [4]
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inspired by how the city of Espoo orchestrates 
its innovation processes. Some ingredients of 
this were formulated as the Espoo action pro-
cess: ‘Eight action fronts for realising open inno-
vation 2.0 in practice’ (Figure 3).

• At the fourth International Open Innovation 2.0 
Conference in Amsterdam (2016) a further step 
was taken to develop ‘innovation literacy’ in 
Europe: the initiative to develop a pattern lan-
guage for open innovation 2.0. Curley’s article 
in Nature [2] describes the first patterns, along 
with several recent OI2 examples from the 
world of business and industry.

Some important open innovation 2.0 concepts, such 
as ecosystem thinking and the quadruple helix, are 
already entering the mainstream of Brussels dis-
course, and their use has started to spread through-
out the pioneering regions and cities of Europe. 
Open innovation 2.0 ideas may be on the verge of 
breaking through to a wider public, especially in the 
realm of business and universities. But this is only 
part of the picture.

What is needed now is more attention to social and 
societal innovation and to citizen-driven initiatives. 
Citizens of all kinds, and especially young people, 
seniors and migrants, need to enter the mix as 
equal partners in the innovation ecosystem in order 
to effectively address the challenge of creating bet-
ter public goods. This requires definition of the skills, 
competencies and literacies of innovation and how 
we can best learn them. It can be supported through 
open dialogue with citizens, including a multigenera-
tional innovation dialogue, and the renewal of edu-
cational institutions. Some of this is already taking 
place, and to further encourage these processes we 
propose a next-step framework for thinking about 
and working with open innovation in practice.

Drivers of open innovation in practice
When it comes to the modern development of open 
innovation concepts we believe that two of the most 
important cornerstones are the changing role of 
citizens (and the growing importance of putting the 
citizens first) and the changing role of government. 
These relate directly to the Espoo action process.

We focus below on the importance of engaging the 
citizen and the crucial role government can play 
in creating an innovation ecosystem that fits the 
needs of society.

The growing importance of putting citizens first
People throughout Europe are seeking a new bal-
ance between the responsibilities of government 
and an active society. Government can no longer 
take the sole responsibility for dealing with societal 
problems; citizens can no longer simply question or 

complain about what their governments do or do 
not do. The role of new technology, social media 
and social entrepreneurship, the empowerment of 
stakeholders and the changing set of competencies 
for government professionals to be responsive and 
appreciative to citizens’ initiatives are vital issues.

What is the role of citizens in open innovation 
2.0? We think that citizens will transform from 
being merely consumers of policy to becoming co-
producers of public goods, using processes sup-
ported by technological development, social media 
and face-to-face generosity. A real transition is 
needed, and we can see it happening already when 
we look at energy cooperatives, neighbourhood 
banking, Airbnb, crowdfunding platforms and the 
sharing economy. But this also requires that pub-
lic services be redesigned to mobilise and enable 
people to help each other, working alongside paid 
professionals. That is a challenging task. It requires 
some significant shi´s: from managing resources 
to mobilising them; from delivering to facilitating; 
from mid- and long-term policy planning to resil-
ient, agile activities; from thinking about what a 
specific service can provide to exploring how to tap 
into resources out of the public sector’s direct con-
trol [6]. ‘In short, we need to put the public back 
into the heart of public services’ [7].

The 2013 working conference Borders to Cross, in 
Amsterdam, let us see that there is a vibrant cul-
ture of citizen-driven innovation across Europe and 
beyond. The world is full of examples of demo-
cratic innovation and social change. Citizens have 
been taking public matters into their own hands, 
driving change through efforts to improve the 
neighbourhoods and cities in which they live. And 
government officials are experimenting with new 
forms of practical deliberation, which reshape 
relationships with the public and other stakehold-
ers. New forms of co-creation and cooperation 
are necessary to address social and democratic 
challenges — the ongoing current financial cri-
ses, the influx of migrants, the growing distrust in 

Figure 3: Espoo action process [5]
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political representation — and these are evolving 
all the time. At the same time they are also trans-
forming the roles and responsibilities of everyone 
concerned.

The changing role of government
From the perspective of government, it is important 
to acknowledge that during the last decades gov-
ernment has been more of a follower than a leader 
of innovation and change. Christian Bason describes 
the need for a government renewal as follows: ‘A 
new vision for the public sector is required, whereby 
public managers become public entrepreneurs. This 
can only happen through a pervasive change of 
mindset, with more experimentation, controlled risk 
taking, and an agile and personalised response to 
new constituent challenges. This will help unleash 
the potential of an innovative public sector, which 
can be transformed into a much-needed growth 
engine for the economy’ [8]. But what exactly is 
blocking public sector innovation? A recent study by 
Nesta [9] indicates five prime reasons:

• no investment models for innovation in 
organisations;

• lack of dedicated budgets, teams, processes 
and skills;

• discouraging reward and incentive systems;
• departmental silos blocking the sharing of 

innovation;
• lack of mature risk management methods for 

experimentation.

Although government has difficulties innovating 
itself, the power of the public sector to support 
innovation in science and businesses should not 
be underestimated. ‘In contrast, over the last cen-
tury mature innovation systems have taken shape 
in science and business. In science, both the public 
and private sector invest billions, and the difficult 
task of turning scientific insights into useful prod-
ucts was long ago taken away from lone inventors 
in garden sheds and placed at the heart of great 
corporations and great public laboratories. We have 
seen the structured use of experimental methods, 
evidence gathering and the creation of global net-
works, peer-reviewed journals and large complex 
teams. Meanwhile in the business sector, the 20th 
century brought the creation of in-house labs and 
research and development (R & D) teams, and in 
recent years more widespread use of open inno-
vation, user innovation, service innovation, design’ 
[9]. At the same time, we see that the role of cit-
ies and city governments is increasingly important 
[10]. It is time to focus on what makes cities thrive, 
what makes them open for innovation and how 
governments can support this development. ‘How 
city administrations programme themselves and 

the city for innovation is little understood. It is also 
not always clear what entrepreneurs should ask of 
their city hall. What is missing is a comprehensive 
view of the ways in which a city government can 
mainstream the innovation that underpins a city’ 
[11]. The City Initiatives for Technology, Innovation 
and Entrepreneurship consortium was founded to 
fill this gap.

High-performing city governments are built on the 
foundations of well-established innovation prac-
tices and mature entrepreneurial ecosystems, sup-
ported by clear policies which do not just concen-
trate on today’s problems, but clearly address the 
changes of tomorrow as well. They keep on press-
ing forward, and they are open to redesigning even 
the most complex systems. They recognise that 
new ideas and technologies can create big opportu-
nities and make better places to live.

This relates directly to the Espoo action process. 
Here we propose adding a ninth front for action: 
‘rapidly scaling experiments into common prac-
tice’. This can be practised at the level of cities and 
regions, but also at the level of streets and neigh-
bourhoods. It is relevant to nations and to trans-
national organisations. It can be applied to local 
issues and broad societal challenges. Becoming 
proficient in this is at the heart of the challenge 
mentality. We see many sparks across Europe that 
illustrate good open innovation 2.0 practice. The 
four cases described below, two in cities and two 
in regions, each embody a clear lesson. They also 
address four of the key challenges facing Europe’s 
cities and regions.

1. Amsterdam: a systemic approach to innovation.
2.  Espoo: creating conditions for emergence (of 

ecosystems).
3. Skåne: the importance of political will.
4. Tuscany: the need for speed (rapid realisation).

Amsterdam public sector alignment —  
a systemic approach
Amsterdam is a city that nurtures innovation in all 
fields. Amsterdam’s successes were never due to 
a top-down structure; instead they are rooted in 
the mobilising force of diverse stakeholders, who 
collaborate and co-create within a loosely coupled 
innovation ecosystem.

Because innovation is in the city’s DNA, Amsterdam 
has become flexible and creative in dealing with 
the challenges that have confronted the city. The 
government is also playing a very active role in cre-
ating fertile soil for an innovation ecosystem, for 
instance through the establishment of the Amster-
dam Institute for Advanced Metropolitan Solutions 
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(which explicitly engages in research to deal with 
complex urban challenges) through a public tender, 
and installing a Chief Technology Office — directly 
linked to the City Manager — to respond quickly 
with new technologies that make interventions and 
investments more effective.

The strength of the city of Amsterdam derives 
from this approach. The most impactful innovation 
assets that characterise Amsterdam are: 

• a vibrant urban society that nurtures innova-
tion, comes up with self-invented solutions and 
applies them to concrete situations;

• the fast uptake and application of smart tech-
nologies that enable city residents to mobilise 
talent through rapid contacts and meetings;

• a focus on the local context, where urban chal-
lenges form a basis for continuous discourse 
among stakeholders, helping the city to respond 
faster to challenges;

• a data-driven, evidence-based approach with a 
high level of adaptive and absorptive capability, 
leading to a shorter innovation cycle;

• bottom-up innovation helping the city to imple-
ment, learn and grow  [12].

Since 2013 seven initiatives have been developed, 
resulting in 28 examples of how Amsterdam inno-
vates. Prior to 2017 this had already led to over 
EUR 200 million worth of investments in innova-
tive projects and over 300 strategic partners in 
the city. Over 100 000 people are involved through 
online platforms and social media. This strategy 
has been noticed, and in 2016 Amsterdam received 
the European Capital of Innovation award. As Carlos 
Moedas, European Commissioner for Research, Sci-
ence and Innovation, said at the awards ceremony: 
‘Amsterdam fully deserves to be our European Cap-
ital of Innovation for its holistic vision of innovation 
in and for the city.’

A garden for innovation in Espoo: creating 
conditions for emergence (of ecosystems)
Espoo, Finland’s second-largest city, is active in 
undertaking initiatives that create value for its citi-
zens and the business community. The Espoo Innova-
tion Garden (EIG) is a concept that Espoo has been 
using to spread an innovative mindset throughout the 
city. It refers to common innovative ways of work-
ing, a culture of collaboration and co-creation and a 
communal way of thinking and doing things. Espoo 
is a city of opportunities, and the innovation garden 
image is at its dynamic heart. Gardening is a perfect 
metaphor for this: preparing the soil, sowing seeds, 
providing nutrients, maintaining the ground through 
watering and weeding, and harvesting when the time 
is ripe.

Co-creation and collaboration with universities, 
companies and residents are key elements of this 
approach. The number of labs, co-creation spaces, 
incubators and accelerators in the EIG has grown 
enormously to include over 30 innovation commu-
nities, with a special focus on RDI to address soci-
etal challenges. Major elements in the EIG vision are 
based on answering the question: ‘How can we cre-
ate an inclusive and fully accessible society, in which 
all citizens are “smart” and can contribute to co-cre-
ating quality of life?’ [13].

Espoo is a garden for emergence, and, looking at 
some of the things that have emerged — diverse 
innovation factories, a vibrant start-up ecology, edu-
cational renewal through the school-as-a-service 
concept, the urban mill (a public–private co-working 
and co-creation platform for urban innovations) and 
an active and orchestrated regional innovation eco-
system — we can see that the Espoo story is bear-
ing fruit. Europe’s living-labs movement started here, 
Rovio’s Angry Birds started here, Eurasia’s largest 
start-up event Slush was created here, ACSI (the 
Aalto Camp for Societal Innovation) began here. The 
EIG is taking on a pioneering role as a hub where 
ecosystem thinking is fully integrated in practice, 
and where entrepreneurial discovery and a start-
up mentality drive collaboration. Throughout the 
region, participants experience multiple gains: busi-
nesses can develop the scalable product and service 

Figure 4: Amsterdam innovation strategy [12]
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solutions that users want; the public sector can pro-
vide effective and affordable solutions to regional 
challenges; citizens share ownership of the specific, 
o´en highly personalised solutions they need; and 
universities can actively contribute knowledge and 
reap new insights in return. The increased synergy 
helps achieve a far greater impact than ordinary 
development measures allow [13, 14].

The power of political will in Skåne: Skåne 
Research and Innovation Council
In Skåne one of the most interesting examples of 
open innovation is the Research and Innovation 
Council (Forsknings och Innovationsrådet i Skåne 
— FIRS), a body with no actual decision-making 
powers that acts on the perception of common 
good and its members’ will to act on each other’s 
information and joint leadership. Even without for-
mal power, FIRS has endorsed both Skåne’s inter-
national innovation strategy and the smart spe-
cialisation strategy for Skåne, and this has proved 
to be an important strength. Since there are no 
binding ‘agreements’, the possibilities for diverse 
towns, enterprises, entrepreneurs, the public sec-
tor and individuals are endless, and the energy put 
into action is very real. The joint will to make smart 
materials, smart sustainable cities and personal 
health the keys to Skåne’s smart specialisation 
strategy has meant that all players feel comfort-
able addressing common challenges that nobody 
can solve by themselves. Open innovation is key to 
cooperation within the three innovation areas, and 
many concrete projects aimed at solving both grand 
challenges and more specific ones — such as build-
ing the new infrastructure to support ESS and MAX-
Lab IV or how to deal with new green infrastructure 
in the built environment — have been initiated. In 
many projects in Malmö the involvement of citizens 
is key; it has also been noted that activities within 
the three innovation areas draw attention from 
companies on that note alone, enabling the devel-
opment of new ways to interact with citizens and 
entrepreneurs [15].

What this show of political will — and the impor-
tance of open innovation 2.0 — has done is to 
encourage entrepreneurs and businesses to actively 
move forward and explore new ways to cooperate 
within the broad framework of open innovation 2.0. 
Interesting examples include how the packaging 
industry cooperates with digital industry and how 
modern mobile industry cooperates with the health 
industry. The overall move towards open innova-
tion 2.0 in Skåne’s three innovation arenas is just 
beginning, but the pace and direction is indicative 
of the power of this approach. The combination 
of political will and ambition, with entrepreneurs 
and businesses working together in an open inno-
vation context, has proved essential for the rapid 

development of Skåne. With even more ambitious 
goals for 2030 in place, Skåne is well on its way to 
achieving its ambition of becoming Europe’s most 
innovative region [16].

Open Tuscany … at an astonishing speed
The Tuscany region has adopted an open innova-
tion approach for its organisational development 
and reform that has gone through a process involv-
ing over 3 000 of its employees. Initially this pro-
cess included an internal climate analysis, in which 
the employees described their perception of the 
working climate, communication, trust and pro-
cess effectiveness. As the emerging results were 
less than expected, policymakers set up a bottom-
up, co-creative participatory process, involving all 
levels of the organisation, to analyse the critical 
hotspots and suggest remedial actions. The areas 
of focus were training, professional development, 
communication, change management, organisation, 
evaluation and assessment, working environments 
and relationships with stakeholders, citizens and 
territory. The process was called La Mia Regione 
Toscana (My Tuscany Region) and involved all of the 
technical and political levels of local government. 
It was run through a very intense programme over 
a period of 6 months, ending in 2015, and includ-
ing a series of workshops, meetings and instant-
reporting processes to document and openly make 
immediate innovative additions to the process.

The first 10 workshops identified visions and guid-
ing principles for the future organisation, as well as 
44 ideas for projects that could have an impact on 
more than 90 areas and organisational processes. 
All personnel could comment on and improve the 
ideas through the region’s open idea system. The 
44 projects were collectively prioritised, leading 
to the identification of seven integrated strate-
gic actions to address organisational motivation, 
training, innovation, working environment, assess-
ment, communication and behaviour. Three of 
these actions were implemented within 4 months 
of the end of the programme — a rapidity that is 
quite astonishing for most public organisations — 
while the remaining ones are being implemented 
now. The main one that was implemented imme-
diately was a bottom-up assessment system, 
enacted by law, allowing an internal open dialogue 
between teams and managers to identify solutions 
and continuously improve the working climate. 
Despite difficulties due to the challenging national 
and European economic climate and large budget 
reductions, the region is now studying the possibil-
ity of transforming My Tuscany Region from a one-
off programme into a permanent one, by setting 
up a future centre to cater for the problem-solving 
needs of all regional socioeconomic actors.
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What is needed next? Twenty-two reflections 
on full open innovation 2.0 practice
We would like to suggest some gentle provocations 
to the open innovation community, a few ‘modest 
proposals’ and some questions to reflect forward on 
what is coming next. Here are 22 points for reflection 
to consider when working on what open innovation 
can become as we approach 2020.

1.  Why are we working in silos when we have 
proven practice methodologies for collaborative 
solution seeking?

2.  Why do we excel in making the possible impos-
sible? How can we put more effort into making 
the impossible possible?

3.  Why do we need a challenge mentality, and not 
just a problem-solving mindset? How can we 
marshal the collaborative capacity of society 
and work across borders of all kinds to address 
societal challenges together?

4.  How can we replace the dominant hierarchical 
structures with more open horizontal networking 
capabilities?

5.  How can we directly apply entrepreneurial dis-
covery to issues of real importance to people in 
society?

6.  How do we create a full open innovation 2.0 
practice in which thousands of not well-known 
practitioners — active citizen innovators — are 
invited to join us in challenging the status quo?

7.  How can we experiment with reverse participa-
tion and participate in citizens’ initiatives? How 
can we implement our ideals and really take the 
end user as a starting point?

8.  How should we deal with obsolete institutions? 
How can we repair, reinvent or stop what no 
longer works? How can we stop doing what is 
not needed anymore and what is simply not an 
answer to citizens’ needs?

9.  How can we scale successful experiments faster, 
and realise them more rapidly in practice?

10.  Who is looking at the generation a´er next? How 
do we focus on ‘horizon three’ innovation?

11.  How can we involve children — and especially 
young children — as co-creators and visionaries?

12.  We talk about the power of disruptive technolo-
gies; do we not need more disruptive thinking 
and disruptive doing? Should we accept the role 
of being disrupted or strive to be disruptors 
ourselves?

13.  Who takes the lead in facilitating the dialogue 
about the renewal capital of society?

14.  Do we see the problems — and the problems 
behind the problems — clearly enough? And 
what about the changes behind the change and 
challenges behind the challenge?

15.  How do we increase our resilience with more 
focus on doing things fast and less focus on 
planning, compliance and timelines?

16.  Is a thinking renaissance more important than 
an industrial renaissance?

17.  Is a systemic overview necessary and, if so, how 
do we realise it?

18.  Who owns the future? (Question from Jaron 
Lanier.)

19.  What does technology want? (Question from 
Kevin Kelly.)

20.  Where are the clear examples and compelling 
stories about why open innovation 2.0 works?

21.  What is the political colour — the taste, feel and 
smell — of open innovation 2.0?

22.  How do we make open innovation 2.0 trustwor-
thy for all parties? Who owns open innovation 
2.0 and its results?

What questions are you asking about open innova-
tion and trying to answer in your daily practice?

A´er reflecting on these questions we propose an 
open dialogue. Readers can communicate with each 
other, directly or via the OISPG, the yearbook edi-
tors and the authors. This will help each of us to put 
theory into practice, intention into action and lessons 
into learning. Many of the lessons we need for actu-
alising open innovation 2.0 in full practice are already 
known and being put into practice somewhere. We 
need to leverage this learning. The next steps are 
not about invention and innovation; they are about 
seeing, exploring, scaling and implementing. They 
are about curiosity and courage. And they are about 
actively supporting those who are struggling to get 
to the next stage. So, let us become better enablers. 

Conclusion
IIf we look critically at the situation in society today — 
in Europe and all over the world — we can conclude 
that some societal challenges have been adequately 
addressed, while others are growing worse. Looking 
through the macro lens of the United Nations’ millen-
nium development goals (2000), or their more recent 
sustainable development goals (2015), we see that 
major problems do not go away easily. They need 
systemic initiatives, not just local or ad hoc actions, 
however important the underlying intentions are and 
however valuable the results may be locally. Looking 
at Europe’s grand societal challenges [17] we see many 
things that have been accomplished, yet even more 
that must still be addressed, and much that has not yet 
even been attempted.

Now Europe is moving on, beyond its grand societal 
challenges, to new lists of goals and priorities. But 
without a real challenge mentality there will perhaps 
be too much talk, too many plans, too much fear and 
not enough experiments. Breakthroughs are needed, 
and to start, the societal dynamic of paralysis by anal-
ysis needs to be broken. The practice of rapid prototyp-
ing and rapid realisation need widespread anchoring 
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throughout Europe. Open innovation 2.0 can supply the 
thinking and doing power for this.

We propose the promotion of open innovation 2.0 prac-
tice on a broad scale, stimulating a process in which the 
focus is on asking the difficult, uncomfortable, provoca-
tive and disturbing questions and, without waiting for 
definitive ‘right’ answers, experimenting with actions to 
test promising ideas in practice. A process of societal 
prototyping, with the direct and co-creative participation 
of all our citizens — and especially our youth, our sen-
iors, our immigrants — in creating a positive impact in 
society. The ‘Eight action fronts for realising open inno-
vation 2.0’ are a suitable starting point, and by the time 
we achieve the ninth action front — scaling and imple-
menting broadly — we believe that open innovation 2.0 
will have become part of our common European prac-
tice. We will have learned how to turn common sense 
into disruptive practice, and disruptive practice into 
common sense. It will empower our challenge mentality 
and kick-start widespread innovation literacy in Europe, 
building greater civic literacy and the literacies of col-
laboration and co-creation as well.

Difficult, maybe; but that is why we need to do it. Chal-
lenging, improbable? Of course; but we believe it is worth 
doing, that it is doable, and also fun to do. We owe it to 
European society to try. As one of our entrepreneurial 
colleagues likes to say, ‘Impossible is only an opinion’. 
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Current analysis: a shi� in the 
Japanese industrial structure
The ratio of Japan’s gross domestic product to the 
world economy has shrunk from its peak in 1994 
(17.8 %), and decreased to 8.7 % in 2010, when it 
was ranked third in the world a´er being overtaken 
by China. The Japanese government estimates 
that this share will decrease to 5.8 % by 2030. 
Japan should not only supply high-quality and 
high-performance hardware products and parts, 
but also transform its business model. Customer 
value is generated here by building an ecosystem 
that can secure high profitability and develop new 
products and services. There is not much time le´, 
however, and the Japanese industrial structure, 
which operates by both function (such as electron-
ics, automobiles, steel, chemicals or materials) and 
item (such as parts, components or equipment), 
is still unchanged. Japanese companies hold over 
half of the global revenue-based shares for many 
components.

Examples of these shares include:
— semiconductor materials — silicon wafer: > 60 %
— semiconductor manufacturing equipment: ~ 20 %
— reverse osmosis membrane equipment: ~ 50 %
— ceramic capacitors: > 50 %.

Many parts and components for smartphones are 
developed by Japanese manufacturers, but Korea 
and China manufacture many more smartphones 
than Japan. 

Measures towards open innovation 
by industry–academia–government 
collaborative measure
The Things and Systems Association was estab-
lished in 2014 based on an economic organisation 
proposal (the author participated as a member and 
issued a proposal from the Japanese Committee for 
Economic Development). Its purpose was not only 
to change the conventional industrial structure 
— in which Japan supplied parts and components 
globally while focusing on manufacturing hard-
ware and not on maintaining close relationships 
with customers — but also to create ecosystems 
that consider services through open innovation. 
This relates to the establishment of the Division of 
Things and Systems in the Research Institute for 
Science and Technology at the Tokyo University of 
Science. Things and systems aim to develop prod-
ucts, services and systems through industry–aca-
demia–government collaboration, while consider-
ing making things and making systems as a pair of 
axles. The objective is to create customer value, in 

Article 16
Things and systems — open innovation in Japan

Abstract

Every industry in Japan started again from scratch a´er World War II. Endless improvements in quality, 
costs and delivery (QCD) resulted in Japan becoming a manufacturing superpower with worldwide atten-
tion. In 1979 there was even a book published on the phenomenon: Japan as number one. Furthermore, 
the country’s gross national product grew steadily at a rate of between 5 % and 10 % every year for 
more than 30 years from the 1950s onwards, a growth achievement unsurpassed anywhere else. Every 
company during this period improved its QCD capabilities through domestic competition within the same 
industry. The cycle of development and manufacturing that enhances products’ competitiveness made 
Japan the world’s most competitive industrial power. This was due to the conventional ‘closed innovation’ 
approach, in which companies stretched their limits by using scarce research and development costs across 
diverse fields. As closed innovation reached its limit, a new architecture, or ‘open innovation’, as proposed 
by Henry W. Chesbrough in his book Open innovation: the new imperative for creating and profiting from 
technology (2003), attracted great attention in Japan. However, open innovation has not always functioned 
effectively in Japan for many reasons, the most profound of which is that everything must be performed 
internally to differentiate from competitors. The largest factor creating this mechanism is a plentiful supply 
of engineers, which allows for proprietary R & D; this is enabled by an increase in university entrance rates, 
particularly in science and engineering subjects. The collapse of Japan’s bubble economy forced changes 
in Japanese industrial policies, but did not change the conventional emphasis on originality and proprietary 
R & D. When open innovation was proposed in 2000 one well-known Japanese company noted that it had 
already been implemented among its internal divisions. Japan still uses a unique mechanism in which sub-
contracting companies are systematically controlled. Japanese small and medium-sized companies still 
have substantial shares and good positioning in the global high-grade parts industry. However, as this cur-
rent state is also challenged on an annual basis, the Japanese industrial structure must adapt and deploy 
open innovation, and then evolve into network-based open innovation 2.0.
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addition to the previous goal of creating the world’s 
highest-quality products.

Many talented people influence the making systems 
concept, and their innovation arises from diverse 
ideas. Therefore, one significant goal involves pro-
moting the necessity to implement open innovation 
across industries. 

The ‘things and systems’ concept
The top-le´ section of Figure 1 [1] indicates Japa-
nese manufacturing industries’ conventional state, 
which involves strengthening products by the 
improvement and quality enhancement of exist-
ing products, low-cost mass production and global 

sales. This is expected to shi´ to a service-based 
business model that profits from product sales, a 
product-based model that profits from providing 
services and ultimately a model that profits from 
customer value. An ecosystem loop is necessary to 
evolve this system. One major goal includes innova-
tion, from a compilation of optimisation technology 
regarding research, development and sales of indi-
vidual things to providing systems that maximise 
customer value by considering ‘things’ and ‘sys-
tems’ as a pair of axles. Nevertheless, this evolu-
tion process requires open innovation architecture, 
namely dialogue and collaboration between com-
petitor companies, different industries, academia, 
government and customers. 

Figure 1: Incorporating new business mechanisms into companies

Figure 2: Business architecture

Business architecture
The architecture of actual businesses (Figure 2) 
is comprised of an organisation that plans and 
considers the structure of the entire business; 
organisations that operate, design and manage 

their plans; and organisations that either manu-
facture parts themselves or subcontract produc-
tion. In most cases parts are purchased from 
external companies, and the supplier is not 
guaranteed a permanent contract. For instance, 
Apple conducts the top two tiers and chooses 
the best companies worldwide for the third tier. 
This architecture creates a planning and design 
ecosystem, and applications self-multiply. Alter-
natively, the first personal computers from IBM 
marked the onset of specialised development 
and open innovation, in which Intel and Micro-
so´ are in the top tier and Lotus and Sony are 
examples of the second tier. While IBM did not 
use existing proprietary technology, they instead 
created a new method that considered develop-
ment times when starting their personal com-
puter business. Therefore, IBM provided an envi-
ronment to create business applications. These 
are examples of open ecosystems through the 
open innovation 2.0 network.
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The Things and Systems Association
The Things and Systems Association began work 
in 2014. Working groups were established for 
over a year to research examples of the partici-
pating companies’ things and systems innovation 
in Japan. Research subcommittees were organ-
ised to conduct research on three topics: business 
research on making things and systems and the 

creation of inspiration, leading to a pivot; busi-
ness research on making things and systems and 
the change in business and innovation from the 
change in technology; and human resources and 
organisations that make things and systems. The 
first stage of research results indicated many 
reports on things and systems leading to services 
(Table 1) [2].

Table 1: Working group output: first-stage research results

Proposal from research in working groups
Turning points occur through long-term strategies 
for an organisation’s executives, organisations that 
embrace challenges and conversations with cus-
tomers and those performing the actual work.

Teijin’s home-healthcare business is an example 
of things and systems, as the company invented a 
propriety oxygen-separation membrane technology 
in 1979. Air with high oxygen content (40 % com-
pared to the 21 % present in standard air) could 
be obtained by collecting the gas that penetrated 
the membrane. This product was commercialised, 

but was not well accepted in the market. There-
fore, the company developed a system to increase 
patients’ quality of life with a new home-healthcare 
things and systems ecosystem. They entered into a 
broad collaboration, as long as there was a benefit 
regarding customer value, with global technolo-
gies, academic associations, governments, hospi-
tals and doctors. The home-healthcare system in 
reality became an ecosystem that various compa-
nies have extended; the Japanese government and 
municipalities have also promoted this ecosystem 
as a pillar in medical-system reform to address an 
ageing population (Figure 3) [2]. 

Figure 3: Things and systems example: Teijin home healthcare
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Necessity of changing organisations
As Figures 4 and 5 [4,5] illustrate, organisa-
tions will self-transform from a conventional 
serial system from marketing to sales into a 
hybrid structure where organisations create 
products and services designed to generate 
customer value through interactions with cus-
tomers, with the producer acting as a catalyst. 
Many conventional Japanese companies have 
carried out the optimisation process based on 
vertical integration of proprietary technologies. 

However, solution development through organi-
sations with the very latest technology is begin-
ning, especially with the recent rapid advances 
in technology, particularly in information and 
technology. This is the proposed transforma-
tion from making things to making things and 
systems, and the key performance indicator of 
the supplier is changing from conventional QCD 
to customer value as a mechanism. Needless to 
say, open innovation must transform into net-
work-based innovation, or open innovation 2.0. 

Research topics in the second stage
The research topics changed in stage two. The 
three new topics are: (1) things and systems as an 

enabler; (2) things and systems in virtual companies; 
and (3) nurturing human resources that can under-
stand and practise things and systems (Table 2).

Table 2: New working group: stage two

Figures 4 and 5: Hybrid organisations create products and services designed to generate customer value
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Promote open innovation by OI2
Figure 6 provides a fundamental framework 
to promote open innovation 2.0 and the things 
and systems concept.

It is necessary not only to build a business 
architecture with diverse related companies 

but also to create a new ecosystem with mate-
rials and parts partners. This new architecture 
must have a flexible organisational structure 
that can adapt to ecosystems; unlike the 
conventional structure through industry and 
trade, the values to be evaluated will naturally 
change. 

Figure 6: New architecture with flexible organisational structure

The architecture of network-based ecosystems 
will accelerate the evolution of industry, aca-
demia and government into a new industrial 

structure. This will lead to the promotion of 
things and systems and open innovation 2.0, and 
the creation of new business models (Figure 7).

Figure 7: Industry structure innovation
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Conclusion 
We will be able to change the industrial structure 
through implementing OI2 by establishing an archi-
tecture of things and systems. Open innovation 

2.0 will play a critical role in this change. Moreover, 
there is a need to transform the traditional indus-
trial architecture from product silos to transversal 
ecosystems.
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Abstract

Big data and digital transformation are recent phenomena which offer opportunities for the futurists and 
visionaries to speculate upon the future, while coming up with more questions, discussing new challenges and 
trying to offer creative solutions. These topics have also become central for some large corporations, small 
and medium-sized enterprises, governments, academia and citizens who address them from their respective 
perspectives. A number of high-level multidisciplinary think tanks, forums and events — which participants 
use as focal meeting points for collaboration, co-creation and synergies of wonderful ideas — are good 
places to inspire stakeholders to drive the future and find solutions to upcoming challenges in a more crea-
tive and constructive manner. I was motivated to write this article by the current trends and challenges of big 
data and digital transformation and my participation in the abovementioned think tanks and events.

In this article I elaborate on the emergence of the topic of big data and digital transformation, analysis and 
synthesis. Then I describe the future as being disruptive, taking into consideration the (r)evolution of big data 
and digital transformation. Finally I explain the importance of embracing collaboration and a curious mindset 
and offer a potential solution to overcome the current challenges.

Article 17
The future with big data and digital transformation  
is disruptive

Big data
Over the past few years we have heard big data 
defined in many different ways, and therefore I am 
not surprised there is so much confusion surround-
ing the term. I am not going to discuss various defi-
nitions of big data in this article. I will only introduce 
a one-sentence definition-like interpretation of big 
data to give context: ‘Big data is a collection of 
different data from traditional and digital sources 
inside and outside your organisation and network 
that represents a source for ongoing discovery and 
analysis.’ It is a good start for a discussion, which I 
usually apply. I also strongly believe that data will 

be a critical part of our future. As described by a 
team from the Ontario College of Art and Design 
with a great manifesto: ‘We can describe data as 
one of the remarkable new materials of the 21st 
century — as important to our future as water. 
Data are measurements of other things: physical 
phenomena (such as weather patterns) or virtual 
phenomena (such as telecommunications packets). 
Every time we search for an online movie, view a 
video on our mobile device, tweet a comment about 
a news article, upload a photo to Instagram or are 
directed to a new location in Pokemon Go, we are 
producing and responding to data’ [1].

Figure 1: Big data as the new water
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The big banks and Silicon Valley are waging an 
escalating battle over your personal financial data 
[2]: your dinner bill last night, your monthly mort-
gage payment, the interest rates you pay. The 
struggle over these data points to a growing recog-
nition in the world of finance that personal records 
rank among the most valuable currencies in the 
increasingly digital economy.

Brian Forde is a senior lecturer in Bitcoin and Block-
chain at the MIT Sloan School of Management. He 
was a senior advisor for mobile and data innovation 
in the Obama White House administration. In the 
Harvard Business Review he argues that ‘We need 
open data to keep making important business and 
policy decisions — and we need to put it back into 
the hands of the public. Our data problem doesn’t 
have to be a crisis. It can be an opportunity — a 
chance for our business leaders and policymakers 
to rebuild a foundation of trust in the critical data 
we all depend on’ [3]. I strongly agree.

Digital transformation
Digital transformation is another term which has 
become increasingly spoken about over the last few 
years. Similarly to big data, many different defini-
tions are introduced also for digital transformation. 
According to Wikipedia, the term stands for ‘the 
change associated with the application of digital 
technology in all aspects of human society’ [4].

From the industry/organisation perspective, digital 
transformation concerns all aspects of the organi-
sation — business model, funding, culture, human-
capital strategy, operating model, technology, talent 
and more — to create an integrated digital enter-
prise capable of creating innovative ways to more 
effectively run, change and grow their business.

Forbes listed the five top talent challenges of 
today’s C-level executives, with ‘Need for digital 
expertise’ listed as one of those challenges, stat-
ing that few organisations have yet fully realised 
enterprise-wide digital transformation  [5].

Digital transformation is having a huge impact on 
all types of organisations — large and small, pri-
vate and public — and on society — old and young. 

How to survive the digital disruption?
According to CGI’s Craig Wallace, who is the global 
digital transformation lead, ‘competition from new 
market players, fast-changing consumer and citi-
zen demands, and the proliferation of new business 
models is disrupting the status quo’ [6]. To meet 
these challenges, organisations are investing in 
digital technologies to transform their legacy envi-
ronments and connect them to new digital busi-
ness models.

Digital technologies are enabling organisations to 
integrate their lines of business across the enter-
prise, continuously collect and analyse valuable 
customer data and turn that data into actionable 
insight, with the end goal of becoming customer-
centric, agile and value-driven enterprises.

But the hard truth is that 8 out of 10 digital trans-
formation initiatives fail to deliver the value that 
is expected of them. One reason is that, when it 
comes to digital transformation, technology is only 
part of the answer. 

Realising the promise of digital requires transfor-
mation across three areas: organisation, business 
model and technology. All three areas are inextri-
cably linked, and it is important to include each as 
part of a holistic, enterprise-wide digital transfor-
mation strategy by embracing the collaboration 
mindset.

Disruptive future with big data 
and digital transformation 
It is quite an exciting journey to try to understand 
and predict what the future looks like with big data 
and digital transformation. Whatever way I look 
into this, the future looks disruptive.

Let us take three different perspectives.

Figure 2: Digital transformation
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Figure 3: Surviving the digital disruption

 
1. The end of privacy. In part one of a three-part 
series, a Stanford professor discusses a controversial 
algorithm that knows more about you than your best 
friend. In just minutes online you leave a rich digital 
trail behind. Data scientist Michal Kosinski has devel-
oped a powerful algorithm that collects all those digi-
tal crumbs and creates a profile of you so intimate it 
might even surprise your spouse [7].

2. The end of jobs. Now let us take the jobs. It is not 
surprising that with the emergence of big data and 
digital transformation the job market is also trans-
forming: new jobs arise leaving behind the old. Here 
is a list of 10 jobs that could be replaced by artificial 
intelligence in the next decade: surgeons, teachers, 
police officers, commercial airline pilots, pharmacists, 
astronauts, bartenders, poker dealers, journalists and 
lawyers  [8]. 

3. The end of current human social class. In a 2017 
article the best-selling author Yuval Noah Harari 
argued that through continuing technological progress 
and advances in the field of artificial intelligence, ‘by 
2050 a new class of people might emerge — the use-
less class, people who are not just unemployed, but 
unemployable.’ He put forward the case that dealing 
with this new social class economically, socially and 
politically will be a central challenge for humanity in 
the coming decades  [9]. 

The formation of ‘The new’
Looking at it from another perspective, the disruptive 
future has huge potential to create enormous oppor-
tunities for organisations to grow and for humans to 
learn and enjoy the new societal and economic life. In 
particular, new jobs will appear, such as data scientist 

and social media analyst as appeared recently; new 
methods and technologies will replace the old ones to 
protect data privacy (such as Blockchain); a new social 
class may be formed (perhaps we could call it ‘super-
human’) that will deal with the upcoming social chal-
lenges. With the optimistic view, I welcome ‘The new’!

Embracing open innovation 2.0 
and a curious mindset
As defined by the Open Innovation Strategy and Policy 
Group  group, open innovation 2.0 is a new paradigm 
based on a quadruple helix model in which govern-
ment, industry, academia and civil participants work 
together to co-create the future and drive structural 
changes far beyond the scope of what any one organ-
isation or person could do alone. This model encom-
passes also user/citizen/customer-oriented innovation 
models to take full advantage of ideas’ cross-fertili-
sation leading to experimentation and prototyping in 
a real-world setting [10,11].

Bringing an industry view on embracing collaboration 
and a curious mindset [12], in recent years supply-
chain discipline has led the way in moving from a 
supplier mentality to a partner mentality in which 
organisations share, collaborate and innovate with 
outside partners to improve overall performance. Tra-
ditional value chains are disintegrating as we move to 
a more networked, collaborative and shared economy. 
Establishing your place in this kind of ecosystem has 
become a critical strategic move.

Leading organisations are also investing in creating a 
culture that values a curious mindset. Such a mind-
set drives innovation and is prepared for change as 
the market dictates. It is both informed and driven by 
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the customer and also focuses on keeping employ-
ees motivated and engaged. These organisations are 
treating employees like customers, so that employ-
ees, in turn, are motivated to provide an excellent cus-
tomer experience.

Applying the same thinking to societies — more spe-
cifically, curiosity-driven citizens’/societies’ engage-
ment in government decisions — more value can be 
derived for the benefits to the societies [13]. In the 
reverse pyramid offered by the OSI consortium [14], 
people, users and citizens are key drivers for feeding 
the innovation and co-creation cycle.   

To conclude, big data and digital transformation 
promise a disruptive future, offering new challenges 
to all stakeholders concerned. Embracing the core 
values of open innovation 2.0 and a curious mindset, 
I strongly believe that constructive solutions can be 
achieved faster and in a more efficient way to make 
our world a better place to live in terms of creating a 
secure, intelligent, social, cultural and inclusive world 
and delivering value to all stakeholders.  
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It has always been a tradition in the open innovation team to give departing members the opportu-
nity to share their experience with our constituency before they start a new professional adventure. 
A´er 5 unforgettable years with my OI2 colleagues it is a great privilege for me to share a few thoughts 
about the new paradigm in innovation in this very special and highly valued publication. 

The entire time I have spent with the OI2 team at DG Communications Networks, Content and Technology 
I have always felt somewhat special to be working for and with one of the European Network of Living 
Labs’ policy pioneers.

Bonus article
Open innovation 2.0 is a concept that requires 
a completely different way of thinking about innovation

The relevance of open innovation
As a communications professional I needed to find the 
easiest way to explain what open innovation 2.0 actu-
ally means: a process that involves all stakeholders 
(businesses, public institutions, academia and citizens). 
It can actually translate into smart cities, living labs, 
fab labs, social media, e-platforms, crowdsourcing 
platforms, etc.

More and more we have made citizens hear about 
open innovation. It has become mainstream, not only 
because it brings different stakeholders together, but 
also because it has a huge amount of potential in an 
industry 4.0 and Internet of Things-driven business 
context. It is also very relevant for one of the more 
important pillars of the ‘digitise European industry’ 
effort, which is the activity to develop a network of 
digital innovation hubs (DIHs). DIHs are one-stop shops 
that help companies to become more competitive with 
regard to their business/production processes, prod-
ucts or services using digital technologies. They are 
based upon technology infrastructure (competence 
centres) and provide access to the latest knowledge, 
expertise and technology to support their custom-
ers with piloting, testing and experimenting with 
digital innovations: ‘A DIH is a regional multi-partner 
cooperation (including organisations like registered 
training organisations, universities, industry associa-
tions, chambers of commerce, incubator/accelerators, 
regional development agencies and even govern-
ments) and can also have strong linkages with service 
providers outside of their region supporting compa-
nies with access to their services’ [1]. It is thus crucial 
to open up and find workable methods that allow for 
citizens’ involvement in innovation, policymaking and 
decision-making processes.

Therefore, in recent years our team focused much 
of its effort on open innovation in the context of 
e-platforms and social media. We reached the con-
clusion that e-platforms for ideas sharing requires a 
totally new professional approach; an open commu-
nication approach where professionals have full-time 

involvement in creating trust between the different 
players! 

Open innovation in the context of 
e-platforms and social media
Looking at a platform as a stand-alone product, apart 
from the actual web development the platform would 
need promotion and dissemination. Nowadays we 
are so overwhelmed with information that we tend 
to seek out ways to quickly get informed about the 
world around us, and tend to generally prefer faster 
services, faster internet and even some more effec-
tive and rapid means of information transmission. In 
that sense an e-platform (which aims at gathering 
people’s opinion, juxtaposing them with other stake-
holders’ viewpoints and orchestrating them in such a 
fashion that the output is helpful and beneficial for 
the greater good) requires a constant external sto-
rytelling flow and continuous incentive delivery to 
all participants in the ideation process. In addition, 
in order to create acceptance or even enthusiasm for 
more openness and collaboration, stakeholders need 
to see concrete benefits.

The various different social media platforms have 
not only changed the way we interact in our personal 
relations but also the way in which companies posi-
tion themselves vis-à-vis their customers. Tools like 
Facebook or Twitter are easy to use and allow people 
to share information, discuss a wide range of issues 
and build relationships. Forward-thinking organisa-
tions are online: the use of social media and other 
online platforms has led to factual improvement on 
different levels that range from market research to 
the use of customers’ feedback as a source for inno-
vation. The possibility to listen first hand to customer 
feedback on social media can help a business grow, 
improve profits and bring in new ideas.

Too many online social networking sites?
Even though digital technology makes interaction 
and service provision faster and easier, from a user 
experience standpoint time is becoming more and 
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more limited. Engaging with citizens is not as chal-
lenging as re-engaging with them, making them 
participate again and again, making them be part 
of the process. We are talking about creating a 
new type of participatory culture. Building on this 
by combining the online networking sites, be they 
social media spaces or online platforms for infor-
mation and innovation, might be one effective so-
lution. We are talking about one-stop-shop online 
spaces for interaction; an online ecosystem enabled 
by open innovation approaches.

New professionals
Such one-stop-shop platforms for open innovation 
online need professionals who are directly involved 
in their management, such as bridgers and cura-
tors (see Bror Salmelin’s article, ‘New skills and 
attitudes at the heart of modern innovation policy’, 
above) and professionals who are constantly ana-
lysing the information, compiling it and matching 
it with other relevant chunks of information in a 
specific context — around a problem area, policy-
related decision or new market creation.

We are moving into a world of open innovation 
and user innovation; a world where the digital and 
physical are coming together. Launching an open 
online platform and running a simple communi-
cation strategy around it every now and then on 
Facebook, Twitter and LinkedIn has long been the 
old-fashioned way of doing it. Achieving innovation 
online is already shaping the professionals of the 
future, who will have knowledge in communications, 
programming, political sciences, regional develop-
ment and negotiation.

I believe it is obvious that living labs are the right 
methodology to enable the ‘three Os’ strategy 
(open innovation, open science and openness to 
the world) [2] through the quadruple helix approach 
— involvement of businesses, researchers, policy-
makers and citizens. Living-lab practitioners can 
actually provide expertise at both the local and the 
international level on the creation of open inno-
vation national strategies. Living-lab experts can 
provide full assistance in creating open innovation 
teams in online innovation sectors.

How? One idea could be to launch living-lab uni-
versity campuses. Why? In most cases students 
get hands-on experience through summer (or 
other types of) traineeships, different initiatives/
campaigns, the Erasmus (European region action 
scheme for the mobility of university students) 
programme, work and study programmes and so 
on. It sounds sufficient, but what unites all those 

opportunities is that they are all looked upon as 
something in addition to curricula.

The great thing about living labs is that they are 
actually research facilities, therefore whole uni-
versity campuses can be converted into living 
labs, providing hands-on experience to students 
by default and also making youngsters adopt the 
abovementioned participatory culture. Being part 
of an innovation community is a type of interaction 
that requires time and the physiological adjustment 
of those that have newly joined. It is the same in 
every other sphere of life. Every new thing we try 
feels a little bit unfamiliar and not too comfortable 
at the beginning, until it becomes part of life, if we 
let it. In that sense a university living lab will give 
a lot of room for serendipity innovations — inno-
vations born out of unexpected circumstances and 
intersections of opinions.

Instead of conclusion
‘Words, once they are printed, have a life of their 
own,’ said the American actress and writer Carol 
Burnett. The same goes for ideas. How many, most 
probably, great ideas remain unshared — unprinted 
if you wish? Through open innovation approaches 
we have always wanted to enable more and more 
ideas and opinions to be shared and taken into 
account. And if standard methods are no longer 
sufficient, then we need to dare to try something 
new, to dare to think differently about innovation. 
And to be a little bit conservative at the same time 
by admitting that innovation cannot be achieved 
only online: innovation can only be enabled online. 
Innovation happens where online and offline inter-
sect, and both interactions complement each other 
in an orchestrated, hopefully by the new profes-
sionals, innovation ecosystem. 

References
[1] Digital innovation hubs (http://s3platform.jrc.
ec.europa.eu/digital-innovation-hubs).

[2] Open innovation, open science, open to the world — a 
vision for Europe (https://ec.europa.eu/digital-single-
market/en/news/open-innovation-open-science-open-
world-vision-europe).

Contact
Emiliya Hubavenska

Communications and social media professional
(Open Innovation team (from 2013 until 2017), 
DG Communications Networks, Content 
and Technology, European Commission)

ehubavenska@gmail.com



HOW TO OBTAIN EU PUBLICATIONS

Free publications:

• one copy: 
 via EU Bookshop (http://bookshop.europa.eu);

•  more than one copy or posters/maps: 
from the European Union’s representations (http://ec.europa.eu/represent_en.htm);  
from the delegations in non-EU countries (http://eeas.europa.eu/delegations/index_en.htm);  
by contacting the Europe Direct service (http://europa.eu/europedirect/index_en.htm) or  
calling 00 800 6 7 8 9 10 11 (freephone number from anywhere in the EU) (*).
(*) The information given is free, as are most calls (though some operators, phone boxes or hotels may charge you).

Priced publications:

• via EU Bookshop (http://bookshop.europa.eu).



Print ISBN 978-92-79-72269-1 doi:10.2759/14467
Web ISBN 978-92-79-72270-7 doi:10.2759/815824

KK-06-17-006-EN
-N


