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Towards a vision on Living Labs 2.0

Living Labs have been and will be important enablers for the aspirations of the university to contribute to science, society and industry. Contemporary developments urge us to
reflect on the current concept and set up. In the future, will Living Labs still be suited to the changing context and challenges? Future Living Labs will need to enable innovation in
the context of the 4th industrialisation wave, the era of the ‘Internet of Things’, the need to create meaningful innovations in response to societal challenges in ecosystem-centric
innovation processes. In this report, we aim to create a vision for future Living Labs to enable the Brainport region to remain among the world’s top ‘smartest regions’.

1

2 3

To formulate a vision for the future of Living Labs the project is divided into three phases, each with specific activities.

Understanding the state-of-the-art

The first step was a desk study to gain insight into the
available literature on Living Labs. In addition, the
visions of the European Commission on Open Innovation
2.0 as an important direction for innovation research
were analysed. This resulted in some key themes for
the context of Living Labs of the future, and these are
described in the next chapters.
As well as the desk study, a number of discussions were
held with TU/e colleagues to understand their view on
Living Labs, the current uses of Living Labs and their
insights into the future of innovation.

Exploring the future

Visualising the future

To develop a vision on Living Labs 2.0, interviews were
held with key stakeholders. In these interviews the future
of innovation in the Brainport region was discussed, and
the future of Living Labs in this context was explored. The
semi-structured interviews included the following topics:

The results of the internal and external discussions
were analysed, and this resulted in the definition of six
elements that will shape the future of Living Labs. These
six elements were visualised.

• What changes do you expect that are relevant to
innovation? What scope do you have in mind?
• What challenges do you see for innovating in the
future? Which direction do you think innovation will
take?
• What kind of collaborations will be relevant in the
future? With whom? What challenges do you see? Do
you have ideas for possible working approaches?
• Which values do you think are important for
collaboration? Suppose an innovation community
is formed for topics that are important to you: which
values would you find important? What role do you see
for TU/e?
• What do you specifically expect from the
collaboration? When would you take part? What would
be your / your organisations role?
Participants in the interviews were:
•
•
•
•
•
•
•

Roy Beijnsberger, Municipality of Eindhoven
Hans Brouwhuis, NXP
Adrie van Duijne, KIEN Foundation
Mattie Kaelen & Jacqueline Giessen, Engie
Peter Portheine, Brainport / Slimmer Leven
Bert-Jan Woertman, High Tech Campus
Robert Elbrink, Municipality of Eindhoven

The visualisation and accompanying descriptions were
used to create a draft report for review by internal and
external stakeholders. The result is this final report that
describes the shared vision of the various stakeholders.

This report serves as a vision document that will be used
to create an implementation program.

Exploring the future of Living Labs
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State-of-the-art in Living Labs
Introduction

ENoLL

A Living Lab is a real-life test and experimentation
environment in which users and producers co-create
innovations. Living Labs have been characterised by
the European Commission as Public–Private–People
Partnerships (PPPP) for user-driven open innovation.

Living Labs have gained more attention in recent years
due to increased interest from Europe, and consequently
European subsidiary programs. The European Network of
Living Labs (ENoLL), which was founded in 2006, defines
a Living Lab as follows: Living Labs are real-life research
environments, used to tackle innovation challenges in all
kinds of fields (“European Network of Living Labs,” 2014).
ENoLL is a community of Living Labs with a sustainable
strategy for enhancing innovation on a systematic basis.
The overall objective is to contribute to the creation of
a dynamic European innovation system. ENoLL aims
to support co-creative, human-centric and user-driven
research, development and innovation in order to better
cater for people’s needs.

A Living Lab is a modern concept but its roots can be
traced back to Knight (1749), who was the first to use
the term ‘living laboratory’. In the modern context,
Westerlund and Leminen have defined Living Labs
as: ‘physical regions or virtual realities, or interaction
spaces, in which stakeholders form public–private–
people partnerships (4Ps) of companies, public
agencies, universities, users, and other stakeholders,
all collaborating for creation, prototyping, validating,
and testing of new technologies, services, products, and
systems in real-life contexts’ (Leminen, 2013; Westerlund
& Leminen, 2011). Living Labs are argued to offer a variety
of benefits for stakeholders, including new business
opportunities, more effective innovation processes
and savings in R&D costs. Given that a Living Lab is by
definition a network, a single Living Lab network has
multiple stakeholders (Feurstein et al., 2008).
Source: Taina Tukiainen, Seppo Leminen, and Mika Westerlund. Cities as
Collaborative Innovation Platforms Technology Innovation Management Review
October 2015 (Volume 5, Issue 10)

The Eindhoven Living Labs (including the university’s
Living Labs) became members in 2014.
According to ENoLL a Living Lab has four main activities:
• Co-creation: co-design by users and producers
• Exploration: discovering emerging usages, behaviours
and market opportunities
• Experimentation: implementing live scenarios within
communities of users
• Evaluation: assessment of concepts, products and
services according to socio-ergonomic, socio-cognitive
and socio-economic criteria

Slimmer Leven 2020 Living Lab

Stratumseind 2.0 Living Lab

SL2020 is a cooperative network whose partners share
the same ambition: to create significant breakthroughs
in the fields of care, living and well-being that will, in the
long term, be cost-efficient for society and will generate
economic added value. Through the development and
broad application of technological and innovative
concepts that add value to citizens, people’s quality of
life will be strengthened.

Stratumseind is one of Eindhoven’s most popular
nightlife areas, attracting well over 20,000 visitors
on weekend nights. In contrast, it is almost deserted
during the day. As the area is in decline and the number
of (severe) incidents is rising, the city aims to turn
Stratumseind back into a safe environment. As part of
the action plan, innovative solutions involving lighting,
social media, gaming technology and the collection and
processing of sensor data will be tested and applied.
Stratumseind will be a Living Lab in which massive
amounts of data about people’s activities will be used
to determine the effects of measures and to study which
factors contribute to discomfort and violence.

Research report - February 2016
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Different types & forms
In his PhD research, Rens Brankaert found a variety of
different set-ups of Living Labs (Brankaert, 2016). Some
Living Labs emphasize the natural contexts of users,
while others search for more experimental control. Some
focus on testing concepts with users, while others focus
on co-creation of new solutions together with users. In
the literature, the shift towards more networked and open
innovation oriented Living Labs also becomes apparent
(Leminen et al., 2012); however, it is not yet a common
principle in Living Lab literature.

Also at Eindhoven University of Technology (TU/e),
different types of Living Labs are already in use. The
bottom section of these pages shows some examples of
Living Labs which TU/e is running or participating in.

Eckart Vaartbroek Living Lab

Solar-Powered Vehicles

Living Light Labs

Eckart Vaartbroek is a residential area in the north-east
of Eindhoven. A significant part of the area consists
of social housing provided by ‘Woonbedrijf’ housing
association. The residents of this area are involved in
co-creating solutions for energy and health. The Living
Lab is part of the EU-funded Triangulum project. For this
purpose City Studios are used: physical meeting places
in which citizens are invited to discuss the challenges
within their district, and in which interactions with
potential suppliers offering/developing solutions to
the problem that exist are organised. The city facilitates
this process and undertakes to (co-) implement the
solutions that are defined jointly.

Solar Team Eindhoven has the ambition of contributing
to a sustainable future by developing ‘car of the future’.
A series of innovative cars are developed which are
ready for tomorrow’s market. Their car ‘Stella’ won the
Cruiser Class in the 2013 World Solar Challenge, and
their energy-positive family car Stella Lux did the same
in 2015. The World Solar Challenge is an inspiration to
search for novel solutions. To achieve these successes,
the team collaborates with a strong network of industrial
partners.

The Market Hall Living Light Lab offers a playground in
which students and researchers from both TU/e and
industry can design and test novel interactive or smart
lighting solutions. They can also conduct research on
components of smart lighting systems, and on the
effect of light on human behaviour and experience.
Just a few of the possibilities offered by the lab are
developing apps that allow people to tailor public
lighting to their own needs and wishes, testing new
and more sophisticated algorithms for sensor data
interpretations, and conducting psychological research
on the effects of lighting on pedestrian movement and
social interactions. This means the Market Hall is an
ecosystem in which various stakeholders can interact
and explore the potential benefits of collaboration.

Exploring the future of Living Labs
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Changing context of innovation
Changing innovation processes
Current Living Labs largely work with relatively linear
innovation processes to develop new business, following
the Technology Readiness Levels to indicate the
current phase of an innovation. Although iterations are
experienced in each phase, the process all together is
still based on phases and steps, as shown in the picture
on page 8. Technology Readiness Levels indicate whether
an innovation is still in its fundamental research stage
(levels 0-1) or close to market introduction (level 7-9).
This suggests a thorough process that takes time.

The 3rd wave of the ‘Internet of Things’ enables not
only a networked industry, but also a networked society
in which everybody and everything is connected. This
enables the development of new smart applications in
much shorter cycles (days rather than months).

Changing scope
The ambition of TU/e is to specialise in engineering
science & technology, and to contribute through
education, research and knowledge transfer to science
for society: addressing the major societal issues and
boosting prosperity and welfare by focusing on the
university’s Strategic Areas of Energy, Health and Smart
Mobility.
Embedded in the Brainport region, TU/e contributes
to the region’s ‘triple helix’ innovation strength. This
successful collaboration between industry, knowledge
institutes and government has earned the region the title
of ‘Smartest Region of the World’.
But what’s next? How do we stay ahead?

Technology Readiness Levels, as used in EU funded projects.

However the 4th industrialisation wave with the ‘Internet
of Things’ will disrupt this vision. The use of cyberphysical systems will lead to much higher dynamics.

The three waves of the Internet of Things as predicted by Ericsson

Changing dynamics
This new dynamic will take place alongside the more
traditional innovation process that require new
technologies which still need longer cycle times. Both
processes are needed: the traditional process to create
the new building blocks, as well as the new dynamic
processes to create smart applications.
Living Labs that support innovation should be able to
create synergies in both innovation processes.
As described in the section on Open Innovation 2.0
(page 11), an ecosystem is required that enables the
collaboration of various organisations, each with its
own processes to develop successful and meaningful
innovations.
These developments also impact Living Labs and how
they can best be set up to support innovation in this new
context.

1st to 4th industrial revolution (Source DFKI, 2011)

Markkula and Kune (2015) argue that it is the active
orchestration of the regional ecosystem around concepts
such as knowledge co-creation and exploitation,
opportunity exploration and capacity building that
makes a ‘smart region’ smarter. Simply adding to
the proliferation of software developers in the area,
stimulating the activities of business clusters around
information technology, and providing digitally enabled
services for citizens is not in itself enough to make
a region smarter. Smartness is enhanced by a wellorchestrated regional innovation ecosystem with a strong
‘smart specialisation strategy’ that takes full advantage of
the new societal roles played by universities.

Changing role for universities
The way universities function is changing, as different
universities explore how to put their ‘third role’ into
practice. In pioneering regions across Europe, universities
are becoming active players in their communities,
contributing to the quality of life and regional well-being,
adding value to regional development processes and
anchoring the importance of knowledge in the regional
innovation ecosystem. Ideally, this is a co-creation
process producing regional services in collaboration with
industry, public authorities and citizens.
The European Union’s Smart Specialization Platform
breaks down the active regional contributions by
universities into four areas:
1. Business innovation: closely linked, although not
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Intersectional Innovation
Frans Johannson. His book, The Medici Effect, provides numerous examples. (2OO6) Current

activities can be found at www.themedicigroup.com.
#1:
Shared Value and Vision

Shared value is the value created at the intersection of corporate performance and society
when big problems are solved. Shared value is best achieved in the context of a shared vision.

#2:
Quadruple Helix Innovation

Industry, government, academia, and citizens work together to co-create and drive structural
changes far beyond the scope of what organizations can do on their own. There is much
deeper networking among all participants, including societal capital, creative commons, and
communities.

M.Curley & B.Salmelin

and Engagement Platforms

#3:
Innovation Ecosystem
Orchestration and Management

Innovation has moved out of the lab and into an ecosystem that crosses organizational
boundaries. Innovation networks are the driving force. An innovation network is an informal
or formal grouping based on trust, shared resources, shared vision, and shared value.
Ecosystems are most effective when they are explicitly orchestrated and managed.

#4:
Innovation Co-creation
and Engagement Platforms

Co-creation includes all stakeholders, including citizens, users, or customers, in the
development of innovative solutions. An engagement platform provides the necessary
environment, including people and resources, for co-creation.

#5:
User Involvement,
User Centricity,
User Experience

The role of the user has changed from being a research object, to being a research
10 shifted from guessing
contributor, and on to being a co-innovator. The locus of innovation has
about product and service features users may want to user experience design to guarantee
that features are desirable.

#6:
Openness to Innovation

Society’s posture is attuned toward embracing innovation. At the heart of this openness is a
culture that embraces the entirety of socially-transmitted behaviour, norms, patterns, etc.

#7:
Focus on Adoption

Schrange: “Innovation is not innovators innovating, it is customers adopting.” In OI2 there is
purposeful effort focused on driving adoption of innovations.

#8:
21st Century Industrial
Research

21st century industrial research is characterized by visioning, inventing, validating and
venturing. Successful innovation initiatives will be led by teams of boundary spanners that
possess multidisciplinary skills.

environment, including people and resources, for co-creation.

Schrange: “Innovation is not innovators innovating, it is customers adopting.” In OI2 there is
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#13:
Full-Spectrum Innovation

activities can be found at www.themedicigroup.com.

#14:
Innovation Approaches
Using Mixed Models

OI2 encourages an appropriate mix of disruptive, modular, incremental and architectural
innovation approaches to maximize the impact of innovation. Key approaches include
prototyping, experimentation, and living labs

#15:
Servitization

Servitization is the delivery of a service component as an added value when providing
products. This is an alternative to maximizing the adoption of products. The strategy
generates sustainable revenues through annuities and helps optimize asset utilization and
longevity.

#16:
Network effects

In OI2 we focus on designing for network effects where new users, players or transactions
reinforce existing activities. Network effects accelerate growth in the number of users and
in value creation. Networking is a socioeconomic process where people interact and share
information to recognize, create and act upon business opportunities

#17:
Management of Innovation
as a Process or Capability

OI2 recommends explicitly setting up management systems for innovation and systematically
improving innovation capability in individual organizations as well as across members of
innovative ecosystems.

#18:
High-Expectation
Entrepreneurship

High-expectation entrepreneurship is the intersection of high ambition and disruptive
technology to create growth businesses. High expectation entrepreneurs (HEE’s) expect to
employ 2O employees or more within five years and are a primary source of job creation.

#19:
Social Innovation

Mulgan et al (2OO7) define social innovation as “Innovative activities and services that are
motivated by the goal of meeting a social need and that are predominantly developed and
diffused through organisations whose primary purposes are social.”

#2O:
Intellectual and
Structural Capital

Intellectual capital is collective knowledge, whether tacit or explicit, in an organization or
society that can be used to amplify the output of other assets, create wealth (both business
and societal), and help achieve competitive advantage. Structural capital is complimentary to
intellectual capital and is often codified in an organization’s processes and capabilities and is
built as a firm or ecosystem evolves.

Open Innovation 2.O:
A New Paradigm

9
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exclusively, to the research function of the university
2. Human capital development: linked to the teaching
function

Open Innovation 2.0: ecosystem centric, cross-organisational innovation

3. Community development: linked to the public service
role of universities
4. Institutional capacity of the region: the university
contributes through engagement of its management and
members in local civil society
Source: Markku Markkula and Hank Kune. Smart Specialization and the Role of
Universities in Regional Innovation Ecosystems. Technology Innovation Management Review October 2015 (Volume 5, Issue 10).

Open Innovation 2.0
The Open Innovation Strategy and Policy group of the
European Union describes the transition to a new
paradigm: Open Innovation 2.0. They recognise that
the challenges we face in Europe and beyond are too
great to tackle by single organisations in isolation.
The societal challenges in domains such as health,
mobility, climate change and sustainability provide
significant opportunities to create new shared value
through innovation. These challenges call for attention
to the ‘quadruple helix’ of innovation, in which civil
society joins with business, academia and government
sectors to drive change far beyond what any single
organisation could achieve by itself. In Open Innovation
2.0, innovation takes place in ecosystems in which
organisations from different backgrounds work together
to co-create cross-organisational innovations, and in
which each organisation is respected for its specific
contribution. This approach requires a new type of
research capable of observing brief learning cycles for
new management practices. It creates new opportunities
for an entrepreneurial renaissance.
Source: Curley, M., Salmelin B. (2013). Open Innovation 2.0: A New Paradigm,
EU Open Innovation Strategy and Policy Group (OISPG). White Paper, (Online),
Available at bit.ly/OI2WhitePaper

Living Labs 2.0
The vision on Living Labs will need to enable innovation
in the context of the 4th industrialisation wave, the era
of the ‘Internet of Things’, the need to create meaningful
innovations for societal challenges and the ecosystemcentric innovation processes.

Source: EU Open Innovation Strategy and Policy Group, 2013

Exploring the future of Living Labs
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Leading the transition
Transformations in society

Aspiration of the Brainport region

Aspiration of TU/e

The challenges we face in Europe and beyond are too
great to tackle in isolation, so we need a new approach.
Better solutions are needed globally in domains such as
health, mobility and energy. These challenges provide
significant opportunities to create new shared value
through innovation.

The Brainport region provides a vast network of
innovative companies — large multinationals as well
as start-ups — and extensive experience in ‘triple helix’
collaboration.

Eindhoven University of Technology (TU/e) is a researchdriven and design-oriented university at international
level. Its education, research and knowledge transfer
contribute to:

The Brainport region has the ambition to lead these
transitions, and as a result to improve the quality of
life of citizens, employees and visitors and at the same
However, many systems for energy, health and mobility
time to develop a sustainable (global) business with the
require a system change. The current systems are no
innovations required to achieve the transition. Living Labs
longer fit for purpose to bring about the changes we
need to create sustainable solutions. We need integrated in the region are an important element in exploring the
opportunities in the transitions needed to meet societal
solutions that take into account the interconnections
between the various social domains. We need as system- challenges, and in finding solutions in co-creation with
the relevant stakeholders to ensure adoption and to
based perspective on the various problems involved to
ensure reliable and affordable solutions. Because there is enable the required change.
a multiplicity of problems related to the current systems,
and each problem comes with a variety of proposed
alternatives, it is impossible to address the whole issue
from a single perspective, or from the viewpoint of one
actor.

Science for Science:

The current systems for energy, mobility and health are
deeply embedded in our economy, consumption patterns,
regulations and infrastructure. The diverse problems
we currently face, in combination with the increasing
vulnerability of our systems, could lead to more
fundamental and non-linear changes. New alternatives
come to market, incumbent players experience pressure
and try to maintain their positions, all leading to shifting
power and uncertainties.

Science for Industry:

As our colleague Geert Verbong emphasises, such
changes require a transitional approach. This perspective
requires an understanding of the past, present and
possible future dynamics covering a sustained, long-term
period; considering interactions at and between different
levels of scale, actors and domains; and enabling
multi- and interdisciplinary research. Transitions refer to
large-scale transformations within society or important
subsystems during which the structure of the societal
systems fundamentally changes. They comprise the shift
of a relatively stable system that undergoes a period
of relatively rapid change, during which the system
reorganises irreversibly to create a new (stable) system.

Progress in engineering
sciences through excellence
in key research domains and
innovation in education.

Science for Society:
Contributing to solving the
major societal issues and
increasing prosperity and
welfare by focusing on the
Strategic Areas of Energy,
Health and Smart Mobility.

Developing technological
innovation in cooperation
with industry, specialising in
High-tech Systems, High-tech
Materials and Data Sciences.
International collaboration
•
•
•

32.000 companies
€25 bn annual revenues
€1.8 bn annual R&D investments

Living Labs have been and will be important enablers for
the aspirations of the university to contribute to science,
society and industry. TU/e has several Living Labs up and
running in its research programs, but also offers its own
campus for use as future Living Labs.

Exploring the future of Living Labs
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Future Living Labs
Living Labs to explore the future
However, to stay ahead in the world of technologyenabled innovation, the collaboration in the Brainport
region will need to be taken to the next level. This also
means a compelling vision on Living Labs to support
collaboration in the new dynamics of academic research,
Industry 4.0 and societal challenges.

The research into the future of Living Labs resulted in
six elements that will be described in more detail in the
following chapters:

A challenging and
interdisciplinary program
At the heart of the future Living Labs is a program of
challenging, concrete projects that enable a joint learning
process and bond people from different backgrounds.

We recognise that the diversity of themes to be addressed
require approaches adapted to the specific context.
Nevertheless we can draw up a number of clear starting
points and a vision on the Living Labs that will help us to
jointly explore the future. In collaboration with various
stakeholders we have defined the starting points for
future Living Labs:

Jointly developing
sustainable platforms

Living Labs challenge the future. They do not accept the
status quo. Experiments and exploration are conducted in
a real context to find out what could be

Co-learning in an
ambitious ecosystem

Think big and act small. Ambitious people and
organisations find each other in their curiosity to explore
future opportunities. Jointly they roll up their sleeves and
start working on concrete projects.
‘Doing’ is the new ‘thinking’. The complexity of both
the context and the new technological solutions means
that we will not be able to find solutions in traditional,
cognitively focused processes. But we’re lucky: new
technologies enable us to quickly make things and to
learn how they work out in practice. This enables a very
fast learning cycle through experimenting.
Contributing to the economic vibrancy of the Brainport
region, it is also important to go beyond the pilot. In the
context of Industry 4.0, new ways of scaling-up will be
explored.
An effective learning process also requires setting
of concrete goals and frequent reflection on the
(intermediate) results from the perspectives of all
stakeholders, and with their direct involvement, to ensure
a sustainable collaborative innovation process.
Unusual encounters lead to the discovery of unexpected
opportunities and new forms of collaboration. Living Labs
enable these bottom-up ‘meeting of the minds’.

Continuous development of open, multipurpose
democratised platforms (a mash-up of data, services and
products) to enable a diversity of propositions.

An ecosystem of ambitious people who understand the
challenges and are willing to contribute with the prospect
of being able to benefit from the innovation.

Creating a social and
physical ‘meeting place’
An interactive place where designers, developers,
entrepreneurs and researchers meet and co-create real
solutions for real people in real-life settings.

Boosting prosperity and
welfare in the region
A co-creative, experimental environment that contributes
to the welfare and well-being in the Brainport region by
creating new businesses (jobs) and a vibrant economy.

Orchestrating Open
Innovation 2.0
A governance based on facilitating innovation by actively
involving people in the ecosystem to search for value,
even before it is identified as valuable.

Exploring the future of Living Labs
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A challenging and interdisciplinary program
At the heart of the future Living Labs is a program of
challenging, concrete projects that enable a joint learning
process and bond people from different backgrounds.

Exploring new territories
Living Labs explore what is not yet known.
Experimentation is a must. Projects are the ideal base
for concrete, physical encounters and joint activities.
They can blend new scientific knowledge with practical
applications and business development to create the
next solutions in the quest to improve quality of life
through meaningful innovations. To achieve these goals a
joint program of projects has been defined, driven by user
needs, addressing research questions and development
challenges.

Projects as stepping stones
Projects are at the core of the Living Labs. But every
project has a beginning and an end. In Living Labs,
projects are always embedded in an ecosystem of sincere
parties (both companies and end-users), which allows
for continuous innovations and valuable connections to
other projects and Living Labs. In advance, the parties
should seek the next development step to ensure
scalability to other projects and contexts beyond the pilot
stage. In this way, projects become part of a program that
continuously strives to cross boundaries.

Learning as core activity

What our stakeholders recommend:
“Creating a joint program in which user drive research questions and topics.”
“Show what the world could be 10 years from now, to inspire dreaming and strategic thinking. This will enable change in the
‘chain’ and will remove silos.”
“Impact of innovations should be established, so Living Labs need a certain size (enough projects, initiatives and users).”
“Apply the knowledge of the university in the real context of the city using the experience of the municipality.”
“Workshops to explore new functionalities from a strategic perspective and to teach companies to dream.”
“Demonstrators for different target groups (for some also showing ‘behind the scenes’ activities).”
“Showcase as marketing instrument to attract target groups and new students to visit.”

Solar family car
Solar Team Eindhoven is an example of a program of projects
built around a concrete challenge. Inspired by the World Solar
Challenge, the team contributes to a sustainable future and
a clean world by pushing the limits of technology. The team
consists of top students from different TU/e departments that
have combined their fields of expertise to develop a solarpowered car. Not just a car that drives as far as possible at
the expense of comfort and functionality, but a real family car.
‘Stella’ was the world’s first solar-powered energy-efficient
family car, and won the World Solar Challenge Cruiser Class in
2013.
With their next development, Stella Lux, the team even proved
that they could build an energy-positive family car. Stella Lux
generates more energy than it uses during the entire year,
even in Dutch weather conditions.

The projects build on each other but also achieve concrete
results. The aspiration to build a comfortable, sustainable,
fossil-fuel-free family car drives the development further in
each new generation of the Stella cars.
The Stella team is supported by a large network of companies
and knowledge institutes. Companies like NXP, VDL, Segula,
Ericsson, Weimo and ProDrive contribute with technologies
to help create the solar cars. Other partners contribute with
strategies, networks and sponsoring. The companies learn
from the creative and cross-disciplinary solutions that are
required to win the challenge.

Living Labs enable learning in the collaborative projects,
but they also explicitly organise joint activities such as
lectures, boot camps, contests etc. to further promote
learning. This addresses the existing Living Labs
community, but also attracts new people with different
backgrounds to strengthen the ecosystem.

Demonstrating future possibilities
By creating demonstrators and showcasing results, Living
Labs form an inspiration for further developments and
teach companies to dream. By providing workshops
‘behind the scenes’, they enable different target groups to
see how the future impacts their daily business and gives
them insights into the changes in the business arena.
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Stella: the world’s first solar-powered 4-seater family car in 2013
(Photo: Facebook/Solar Team Eindhoven)

Stella-Lux: the energy-positive family car in 2015
(Photo: Facebook/Solar Team Eindhoven)

Exploring the future of Living Labs
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Jointly developing sustainable platforms
Continuous development of open, multipurpose
democratised platforms (a mash-up of data, services and
products) to enable a diversity of propositions.

What our stakeholders recommend:

Open, democratised platforms

“A platform is essential: as infrastructure (a utility) that provides the basic functionality and enables sharing (standards in
platform, technology, data etc.).”

A platform consisting of (adaptive and modular) building
blocks enables a diversity of propositions to meet
customer needs. New building blocks can quickly be
integrated and scaled-up using the platform. Moreover
platforms allow the configurations of existing and new
building blocks for new propositions, thereby extending
the business to adjacent and new markets.
Living Lab innovation projects benefit from and
contribute to platforms, especially when these are
open, multipurpose and democratised. Such open,
democratised platforms allow the supply of innovative
building blocks and their integration into new services for
end-users.

Building on scientific research
Solid scientific research programs in various domains
contribute to new insights and new technologies. The
platform provides a context to transfer these insights and
technologies to new building blocks and applications.
This makes it easier for research programs to create value
for society and industry.

Local solutions with global impact
Projects are the context-specific connection that enables
partners to develop appropriate local solutions to
answer questions that have a global impact. However,
we have the ambition to not only see solutions as
‘local pilot projects’, but also to seek ways to scaleup those solutions. This is important for enable
companies to develop sustainable business, but also
for faster development of the platform. Solutions that
work for Eindhoven cannot simply be transferred to
other contexts: they may need to be tuned to the new,
specific 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.
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“Standardisation is important to make new technology accessible for smaller companies and brilliant students.”

“The challenge is to realise a system change.”
“A platform is essential to enable scaling-up: if a lot of developers use the platform it will develop much faster.”
“Ideally such platforms are not developed by large companies, as they would focus on business models that are not sufficiently
open. But as long as governmental organisations are not able to work across boundaries, the larger companies are required to
create international impact.”
“One area of innovation is to create a platform and the IoT construction kit that can be applied widely. This type of innovation
will look a lot like traditional innovation processes as it will require technological processes to create the ‘Lego’ building
blocks.”
“Another area of innovation is the development of smart applications using the ‘Internet of Things’ construction kit. This type of
innovation will be much faster and more dynamic.”
“TU/e can make a difference by developing new concepts, and making the prerequisites for success explicit (e.g. open data,
standardisation etc.).”
“Scaling-up will not be as it used to be (the same product in large quantities), but will time and again create smart combinations
for specific contexts and specific areas of ‘pain’.”
“Market restrictions and hindrances for companies to come and work together should be removed. This requires a legal context
and new governance structures.”
“In the end a ‘platform of platforms’ will bring together all platforms and ‘bazaars’.”

Living Light Lab Market Hall
The Market Hall Living Light Lab fills the gap between the
traditional laboratory in which activities are largely detached
from everyday life and the field trial which constrains
researchers, designers and students. The field trial reduces
their freedom to swiftly implement novel ideas and to play
freely with the opportunities that smart, interactive lighting
offers. Current research and design activities in the Market
Hall focus on artificial lighting for crowd management and
de-escalation, understanding the effects of (smart) urban
lighting on safety perceptions, novel algorithms for realtime interpretation of Kinect and camera data, and apps for
novel ways of interacting with dynamic lighting. The Living
Light Lab brings these domains together, both physically
and on the same software platform, thereby facilitating the
sharing of data, insights and technological developments
that is required for progress in understanding smart lighting
solutions.

The technical infrastructure of the Market Hall - an ICT based lighting platform
(Photos: Bart van Overbeeke)

Exploring the future of Living Labs
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Co-learning in an ambitious ecosystem
An ecosystem of ambitious people who understand the
challenges and are willing to contribute with the prospect
of being able to benefit from the innovation.

Building ambitious open ecosystems
While the platform of the previous chapter focuses on
the more technical aspects, the ecosystem addresses
the collaboration between industry, government, citizens
and academia. The ecosystem consists of people from
different backgrounds who bring different knowledge,
expertise and resources into the programs. By cocreation they can go far beyond what they can do alone.
People can find each other in a shared ambition, but for
continued success it is also important to have an open
atmosphere in which people grant each other value and
respect each others’ contributions.

Creating shared value
Industry, government, citizens and academia co-create
solutions to societal challenges. Many solutions also
require structural changes in the systems to be able to
flourish. By actively involving the relevant stakeholders
in the ecosystem the business opportunities increase.
Meaningful innovations create value for individual users,
society at large and business at the same time.

Preparing for economic impact
The ambition is to really have an impact on society
and the economy. That means it is important to involve
a launching customer and prove value on a larger
scale. Living Labs need sufficient size (number of
projects, initiatives and users) to create this kind of
impact. Collaboration with other Living Labs (e.g. HTC,
Strijp) builds a potential user community of around
30,000 people. This also enables an extension of the
projects to the adoption of innovation by the users and
stakeholders, and at the same time to monitor the impact
of its adoption on societal level.

Spanning boundaries
Successful innovations are led by ‘boundary spanners’
teams that possess multidisciplinary skills in visioning,
inventing, validating and venturing.
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What our stakeholders recommend:
“Changing the way we think: learn to collaborate and share, work with a brave launching customer (like RWS used to be with the
Delta Works), and find brave investors (e.g. pension funds).”
“Bring together the values of different parties: the students of TU/e, the networks of installation companies, the showcases of
manufacturers and relevant roles (dependent on sector).”
“Collaboration will change fundamentally: people will need to grant each other value and respects each others’ contributions.
The rules of the game need to be clear, because the context is already quite complex.”
“It’s essential that partners in innovation want to achieve something together and commit to delivering quality. This means that
the pain should be shared, also financially.”
“A joint role as project owner and principal with a shared vision should drive innovation in the region, as well as the set-up of
Living Labs.”
“The municipality should safeguard the public interest (using the permission system as tool).”
“Companies should develop new applications.”
“Supporting companies in defining their questions (re-framing).”
“All together we should strengthen each other, linking knowledge and finding the right form of governance.”
“Involve government, because they will need to provide funding. The market is unlikely to invest: the payback time is too long.”
“Physical encounters and joint activities: lectures, boot-camps, competitions etc.”
“Involve children (9-12 years) to get amazing results.”
“A testbed for exploration and upscaling.”
“Entrepreneurs: strategy with a 10-years horizon. Installation companies: understand the technology behind it. End-users
(customers): prepare the market.”

SAD Free Atlas Building
The Intelligent Lighting Institute is currently exploring the
opportunities for a Living Light Lab in the renovated Main
Building. This facility will focus on the impact of lighting
on health and well-being. The ambition is to realise the
first building in the world that contributes to reducing
psychosomatic complaints of its users. These are common in
more classical working environments, for example including
tiredness, ‘winter blues’ and concentration problems. By
applying intelligent light and data infrastructures, new
research is possible in the area of interactive, healthy office
and working environments. By setting ambitious targets
– for example being the world’s first Seasonal Affective
Disorder (SAD)-free building – it inspires new collaborations
in research and design of solutions. An ecosystem is
being built with the university’s facility management, total
engineers, industry and researchers from different university
departments.

Impression of the proposed design for the renovated main building
(Photo: Team RSVP)
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Creating a social and physical ‘meeting place’
An interactive place where designers, developers,
entrepreneurs and researchers meet and co-create real
solutions for real people in real-life settings.

Collaboration in the ‘quadruple helix’
Awareness is growing that innovation and learning are
not done individually or in separate organisations, but
are collective processes. Above all, they work by doing
things together: by linking knowledge and skills. Living
Labs create such a setting for user-driven innovation;
orchestrating social interaction in a physical meeting
place.

Focusing on specific areas

What our stakeholders recommend:
“A ‘bazaar’ is required to match demand and supply, not only technically, but also social interaction: by coupling developers to
opportunities.”
“Always work from a market question or customer need in exploring new options with the relevant parties otherwise the
business case will never work.”
“Societal challenge that provides an opportunity for ‘BV Nederland’ in the coming 10 years, so that it also has exporting
potential.”
“Living Labs should enable exploration in a real environment: solving problems for real people, not a technological exhibition.”
“Companies have often difficulty to grasp more abstract concepts, help them to experience it.”
“Innovation used to focus on materials and products, but in the era of ‘Internet of Things’ the focus lies on smart combinations
to create a better future for a specific group of users.”
“In certain areas (e.g. health) companies should have better access to the market.”

To ensure that relevant encounters take place, it is
important that Living Labs have a clear focus. Several
Living Labs run in parallel and can learn from each other.

Real solutions for real people
Living Labs operate in real-life settings (solving problems
for real people in real environments) that also have the
characteristics of a lab (to be able to explore beyond
regular conventions to find the right answer). The
artistry of a Living Lab is to connect, facilitate and drive
knowledge creation and sharing by developing real
solutions for people. This will ensure that innovations
really address the needs of end users and fit into their
daily lives. With the growing importance of ‘experience’
for end-users, this end user focus becomes even more
important.

Real implementation
Direct involvement of end-users enables the application
of the solution in their daily lives. Based on their
feedback, short learning cycles and design iterations
can be achieved. In addition, this process drives the
realisation of concrete results that can be implemented
directly.

A platform for personal growth
Living Labs also provide a platform for people to learn.
The ecosystem, consisting of people with various
backgrounds, experience, skills and knowledge, provides
interesting learning opportunities for everyone at every
stage of their lives.
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Startupbootcamp
The Startupbootcamp HighTechXL on the High Tech
Campus is an example of a vibrant community to accelerate
high-tech hardware start-ups. A network of successful
entrepreneurs and companies like Philips, NXP and EY
provides mentorship to take high-tech companies to the
next level. A physical meeting space is combined with an
extensive program of events and meetings to ensure people
can find each other quickly. By focusing on specific areas,
in this case the ‘Internet of Things’, advanced materials,
robotics, autonomous vehicles and energy, specific experts
are attracted and an amazing, fast-learning community is
formed. Living Labs can add to this community by offering an
environment to experiment in real-life settings with real endusers to further develop solutions.

Exploring the future of Living Labs
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Boosting prosperity and well-being in the region
A co-creative, experimental environment that contributes
to welfare and well-being in the Brainport region by
creating new businesses (jobs) and a vibrant economy.

Vibrant economy
In recent years the Brainport region – with Eindhoven at
its heart – has become a prominent high-tech centre with
a unique form of cooperation in open innovation. This has
also brought the region prosperity and a vibrant economy.
The ambition is to maintain this leading position through
innovations that create new business for existing
companies and start-ups. The purpose of Living Labs is
to contribute significantly to this process. This is done
directly through innovations that result from collaborative
projects, but also indirectly by delivering students with
an entrepreneurial mindset.

What our stakeholders recommend:
“Use own people, e.g. the combined Smart Campus hosts 30,000 people who want to stay healthy: explore the broader context
including mobility, lighting, communication, energy etc. Make joint roadmaps. You can test installations with 30,000 people.”
“Measuring impact to establish what we are good at.”
“Share a really high ambition level: 1 campus with 30,000 people and an international impact.”
“Smart Campus: connect 3 campuses: HTC (incl. ASML), Strijp, TU/e (3 communities, 3 areas, 3 networks). “
“Challenges are real: e.g. how are we going to create truly valuable services for the growing group of healthy aging people?”
“The TU/e campus should become a Living Lab for a smart city: with fewer regulations to enable explorations with smart
parking, smart buildings, using students and staff as test subjects.”
“We should develop 1 Smart City Board (city and university together) to present one face.”
“We already have good collaboration for user-centric innovation in the region, but the next challenge is to enable upscaling, so
the real impact of innovations can be established and new, evidence-based business models can be developed.”

New dimensions for growth
The Living Labs contribute to create a new understanding
of growth that fits the Industry 4.0 paradigm, with more
flexible solutions using a mash-up of data, services and
products.

Boosting innovation
Living Labs are a way to boost prosperity and well-being
by focusing on the Strategic Areas of Energy, Health and
Smart Mobility. Jointly exploring new business models to
create sustainable revenue, e.g. by shifting to services
and reframing products and technologies as enablers
for value creation, will boost innovation in the region.
Creating a setting in which the ‘quadruple helix’ can cocreate and experiment with practical solutions for societal
challenges will, over time, create more jobs and take the
local economy to a higher level.

Meaningful innovations
Basing innovations on societal needs means that
solutions directly contribute to quality of life. In addition,
people working on such innovations are happier because
of the meaningful contribution to society.
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Stratumseind
The Living Lab at Stratumseind in the city of Eindhoven is
set-up to explore how new technologies can increase the
safety, attractiveness and liveliness of the pub area. The
technology installed includes lighting to test how variations
in intensity and colour influence the mood and behaviour of
people, with the aim of reducing aggression. In addition, an
integrated sensor system based on an Open Remote platform
supports the research by gathering all kinds of data. A number
of companies are collaborating in this Living Lab. Living Labs
like this also offer the possibility to research how solutions
can be translated into business by and for the participating
companies. New services based on smart lighting platforms
can be offered, but the business models are not yet clear.
A better understanding of potential new business models
is needed to ensure a sound business and growth of jobs
related to new lighting services.

Stratumseind - smart lighting solution and base camp of the Living Lab
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Orchestrating Open Innovation 2.0
This requires governance based on facilitating innovation
by actively involving people in the ecosystem to search
for value, even before it is identified as valuable.

What our stakeholders recommend:

Open innovation in the current age

“A role of facilitator is required, not by managing the process but only to bring different parties together and to allow new
initiatives to come into being.”

Future Living Labs enable innovation in the context of
the 4th industrialisation wave, the era of the ‘Internet of
Things’ (IoT), the need to create meaningful innovations
for societal challenges and the ecosystem-centric,
cross-organisational innovation processes. This means
engaging citizens and other stakeholders in innovation
and actively searching for new connections between
sectors. This requires smart systems, offering and cocreating human centred, personalised services that
meet the needs of people, using a common platform that
contributes to economic resilience. But it also requires
rethinking of the participation process to activate engage
all those involved in the transformation.

“Creating support and commitment to change – all of us!”

“The aim is to safeguard public interest and to maximise value for society as a whole, rather than for individuals or companies.”
“The transition process is similar in many areas (Energy, Health, Mobility). In Living Labs we can learn what works, and how to
create self-sufficiency.”
“Knowledge transfer is key.”
“Ensure topics like legislation, governance, open data, privacy and ethics are covered, especially if it concerns public space and
involvement of citizens.”
“Innovation always has to take place in context, together with stakeholders and their pains and gains.”
“The new virtual layer also has to be designed with the principles of inclusiveness, openness, safety and accessibility in mind,
to ensure the public interest.”

Orchestrating innovation
The required management approach changes from
leadership to orchestration. This requires actively
involving people in the ecosystem to search for value,
even before we can identify it as valuable. Active
participation by the orchestrator serves as a good
example. Other success factors lie in orchestrating the
interaction and the prerequisites of interaction, such as
dealing with openness, standardisation, security, privacy,
accessibility and ethics. The orchestrator safeguards joint
interests and maximises social value, while ensuring
that all the involved parties contribute and get their fair
share of the benefits. This also means that losses are
shared fairly if things turn out less well than expected.
The orchestrator ensures there a good understanding
of scalability of the solution and transferability to other
contexts.

Living Labs as research topic
TU/e not only initiates and takes part in Living Labs, but
also contributes through research to the key success
factors and enables continuous learning. Key research
aspects include: working in ecosystems, innovation
processes in the era of IoT and business models for
meaningful innovation in ecosystems.
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Living Labs Smart Lighting
The city of Eindhoven has the ambition to be leading in
smart lighting. As lighting technologies, and their integration
into smart city solutions, is developing very fast the city
has decided not to buy a hardware solution, but to invite
tenders for the continuous innovation of smart lighting
solutions for 10 Living Labs in the city. The consortium of
Philips / Heijmans is the proposed contractual partner to
use Eindhoven as a pilot area in the coming years for the
development of intelligent lighting applications in the public
space. Co-creation with citizens and local SMEs is part of this
process. In this ‘quadruple helix’ collaboration, new roles are
played by the different parties. The aim is to develop solutions
that are scalable to other city districts on a global level. This
will enable continuous innovation on a larger platform, as well
as a sustainable business case for the companies involved.
The city takes the role of safeguarding the public interest.

Exploring the future of Living Labs
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Six elements shape the future vision of Living labs:

A challenging and
Co-learning in an
interdisciplinary program ambitious ecosystem

Boosting prosperity and
welfare in the region

At the heart of the future Living Labs is a program of
An ecosystem of ambitious people who understand the
A co-creative, experimental environment that contributes
challenging, concrete projects that enable a joint learning challenges and are willing to contribute with the prospect to the welfare and well-being in the Brainport region by
process and bond people from different backgrounds.
of being able to benefit from the innovation.
creating new businesses (jobs) and a vibrant economy.

Jointly developing
sustainable platforms

Creating a social and
physical ‘meeting place’

Orchestrating Open
Innovation 2.0

Continuous development of open, multipurpose
democratised platforms (a mash-up of data, services and
products) to enable a diversity of propositions.

An interactive place where designers, developers,
entrepreneurs and researchers meet and co-create real
solutions for real people in real life settings.

A governance based on facilitating innovation by actively
involving people in the ecosystem to search for value,
even before it is identified as valuable.

Research report - February 2016
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Future Living Labs

Boosting prosperity and
welfare in the region
Co-learning in an
ambitious ecosystem

Creating a social
and physical
‘meeting place’

A challenging and
interdisciplinary
program

Orchestrating
Open Innovation 2.0

Jointly developing
sustainable platforms
Prerequisites

Exploring the future of Living Labs
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Society

Science
Industry
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Conclusion

Living Labs have been and will be important enablers
for the university’s aspiration to contribute to science,
society and industry.
This report describes how Living Labs can make a
valuable contribution in the changing context of
innovation. It presents a vision of the future of Living
Labs that can be used as inspiration for the set-up of new
Living Labs on TU/e’s own campus or in the Brainport
region, working in close collaboration with partners in
the innovation ecosystem. The vision also enables the
enrichment of existing Living Labs.
With the vision, TU/e also aims to further drive the
research on Living Labs and Open Innovation processes,
and to provide a valuable contribution in existing and
new collaboration projects, e.g. in the EU Horizon 2020
program.
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Exploring the future of Living Labs
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About LightHouse & the TU/e Innovation Lab
TU/e Innovation Lab

LightHouse

Where science meets business

Navigating to the knowledge of the TU/e

Today’s world demands an adaptive university that
seeks and cultivates collaboration and cooperation with
business, industry and government.

LightHouse is founded in 2012 to disclose the knowledge
on smart lighting and smart cities of the Eindhoven
University of Technology for Society. LightHouse is
originally founded as part of the Intelligent Lighting
Institute (ILI) and has close ties to the research programs
related to smart urban lighting. LightHouse has extended
its scope to smart city solutions with the foundation of
the Data Science Centre Eindhoven (DSCe). LightHouse
executes knowledge intensive projects starting from
needs or questions from society and organisations as
part of the valorisation activities of TU/e Innovation Lab,
where it also holds office.

Because not only are research and education the work
of the TU/e but also, and emphatically, innovation. TU/e
Innovation Lab focuses on translating our scientific
and technological results into solutions that make a
contribution to the marketplace and society.
We are keen on close collaboration with our academics
and scientists, staff and students, and with our
external business partners. Because this is the kind of
collaboration that generates new ideas, technological
concepts and scientific breakthroughs. And it is this
collaboration that can get the knowledge into products
and services and into the marketplace and society.
Effective knowledge valorisation gives the TU/e a position
at the heart of the Dutch knowledge economy. And you
are key part of our mission!.

We co-create solutions with cities as well as
multinationals and small companies and start-ups. We
add value to the TU/e by bringing in best practices and
societal needs to inspire new research and education
programs.
LightHouse works with a network of partners, researchers
and students in its projects.

Project team for the future of Living Labs
dr.ir. Elke den Ouden
TU/e Fellow Innovation, Technology
Entrepreurship & Marketing
Strategic director LightHouse
e.d.ouden@tue.nl
Elke den Ouden is TU/e Fellow and works from the Innovation, Technology
Entrepreneurship & Marketing group in the department of Industrial
Engineering & Innovation Sciences at the Eindhoven University of Technology.
Elke den Ouden is also founder and strategic director of LightHouse. She
got her masters degree in industrial design engineering in 1990 and she
subsequently joined Philips, where she has held a number of positions as
advisor and manager in the field of product innovation for over 20 years. In
2008 she was appointed part-time professor at the department of Industrial
Design at the Eindhoven University of Technology. In 2014 she has been
appointed as TU/e Fellow, to further develop strategic relations between the
university and public and private organisations. She combines her extensive
experience in the industry with her research in designing (added) value through
innovation in new ecosystems. She has been involved in the Intelligent Lighting
Institute from it’s early days, and is manager of the Smart Cities research
program of the Data Science Centre Eindhoven. She is author of the book
‘Innovation Design - Creating Value for people, Organisations and Society’
which is published by Springer Science & Business Media in 2012.

dr.ir. Rianne Valkenburg

drs. Steef Blok

Value Producer LightHouse

Managing director TU/e Innovation Lab

a.c.valkenburg@tue.nl

s.blok@tue.nl

Rianne Valkenburg is value producer of LightHouse. She has been involved
in LightHouse from the initial start. Rianne Valkenburg has a background in
industrial design engineering and ever since operated in innovation, always
on the crossroad of (scientific and applied) research and business practice.
Rianne has years of experience in initiating and facilitating innovation projects
and networks. She is able to create transparency and structure in complex
situations such as innovation, value creation and business development. And,
most important, move and motivate people towards their ambitions.
Rianne practices a design driven innovation approach, which is designed and
tested in years of experience both as a consultant as well as a professor. In this
combination she knows new (scientific) insights in the field of innovation, and
is able to translate them into practical tools and approaches that make sense
in (commercial) organizations. Rianne Valkenburg is (part time) Professor of
Innovation at The Hague University of applied sciences (since 2008).

Steef Blok MSc (1956) is managing director of the valorisation centre of the
Technical University of Eindhoven (TU/e Innovation Lab). He studied Business
Economics at the Erasmus University in Rotterdam.
Since March 2010, he is managing director of the TU/e Innovation Lab, part of
the Eindhoven University of Technology, project leader of Incubator 3+, member
of the Supervisory Board of the Dutch Polymer Institute and co-founder of the
Dutch TTP-Association, for technology transfer personnel.

/ expertise in smart lighting & smart cities @ TU/e

This report is the result of a research project to explore the future of Living Labs. For this purpose various interviews and workshops were held
to gain deeper understanding of the changing context of innovation and to explore how Living Labs can contribute to the strengthening of the
innovation ecosystem of one of the ‘smartest regions of the world’: the Brainport region.
The aim of this publication is to give a vision on the future of Living Labs. This vision will be used as inspiration and guideline to define further
steps to implement the vision in different programs in relation to the strategic areas of the university and the Brainport region ecosystem.

For more information: www.tue-lighthouse.nl/TUeLivingLabs.html
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