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•  Living labs increasingly popular over the last decade, 
offer a multiple-stakeholder platform for innovation in 
real-life contexts 

•  Knight coined the term ‘living laboratory’ in 1749  

•  Roots of modern living labs often associated with MIT 
professor William Mitchell’s real home environment for 
investigating the application of smart home systems in the 
day-to-day activities of humans (Eriksson et al., 2005) 

•  Many studies ignore American scholars who experimented 
with living labs before MIT (cf. Moffat, 1990; Tarricone, 
1990; Bajgier et al., 1991) 
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Background 



Too many definitions 
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(Leminen, 2015)



•  Reviewed living lab concepts, methodologies, and research 
streams (cf. Følstad, 2008; Dutilleul et al., 2010; Fulgencio et al., 
2012; Westerlund & Leminen, 2014) 

•  Disagreement on the definition of living labs (Nyström et al., 
2014) but also on the components that make living labs unique 
from other innovation platforms (Dell’Era & Landoni, 2014) 

•  The lack of a proper definition is the cause of disconnected 
research (Leminen, 2013)  

•  Multiplicity of definitions limit the understanding of innovation 
practices in living labs.  

•  Need to understand how living labs view their operations 
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Research gap 



•  aims to identify the key constructs of living labs by 
using a qualitative research approach. 

•  In particular, the paper: 

•  reviews literature on living labs and compares living 
labs with user innovation and co-creation for the 
purpose of identifying constructs by which living labs 
can be examined in terms of their defining 
characteristics 

•  uses these constructs to analyze 40 ENoLL membership 
applications in order to provide a research-based 
definition of living lab platforms  
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Objective 



•  A comparison of user innovation, co-creation and 
living labs concepts reveals that they share six 
defining constructs: 
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Comparing three innovation concepts  
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Literature 
Constructs  

User-Innovation Co-Creation Living lab 

Stakeholders  •  Users/communities  
•  Sponsoring Firm 
•  Manufacturers  
•  Suppliers 
•  Research Institutions 

•  Sponsors  
•  Manufacturers  
•  Suppliers 
•  Users/communities  
•  Complementary Firms  

•  IT providers  
•  Manufacturers  
•  Suppliers 
•  Public Administrators 
•  Research Institutions  
•  Users/communities  
•  Complementary Firms 
•  Competitive Firms 

Objectives  •  To customize or improve 
existing product  

•  To build complementary 
products and services 

•  To enhance architecture of 
existing and future products 
through modulation  

•  To accelerate 
commercialization of 
products 

•  To harmonize state-of-the-
art technology with market 
conditions and societies 
needs 

•  To sense needs, behavior 
and perceptions of innovation 

•  To facilitate collaboration 
between stakeholders 

•  Business development  

Governance  •  Bottom-up structure with 
firm control over tool-kit and 
employee members 

•  implanting employees to 
influence goals and direction 

•  Tasks assigned based on 
users skill level  

•  Firms sponsored or 
Autonomous 

•  Tasks assigned in different 
areas of the development 
process: idea generation, 
evaluation, design, testing, 
commercialize   

•  Bottom-up and top-down 
or their combination 

•  Living lab as own entity 

Three innovation concepts  1/2  
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Literature 
Constructs  

User-Innovation Co-Creation Living lab 

Tools  •  Tool-kits: Enables designing 
and simulating innovations. 
Also used as central place for 
governance 

•  Open Source tools and libraries 
•  Use of internet technologies and 

social platforms 
•  Could use provided tool-kits 

•  Use of internet technology 
for organization, 
communication and data 
collection 

•  Use of test beds for 
experimentation  

•  Various resources supplied 
by organizations  

Motivation  •  Users intrinsically motivated 
to obtain recognition and 
customized solution. Extrinsic 
motivation includes monetary 
rewards.  

•  Users intrinsically motivated to 
obtain recognition from firms, 
loyalty, enjoyment and sense of 
belonging   

•  Intrinsic and extrinsic 
motivations exist 

•  Benefits and needs of 
different stakeholders 

•  Stimulate contribution and 
creativity of different 
stakeholders 

Business 
Appropriation  

•  IP protection over core 
components 

•  Open source licensing for 
collaborative parts 

•  Value added enhancements 
•  Consultancy 
•  Maintenance 

•  IP protection over core 
components 

•  Open source licensing for 
collaborative parts 

•  Support Contracts 
•  Increased Market size 
•  Lower product cost 

•  IP practices differ over 
living labs 

•  creates its own funding 
through services  

Three innovation concepts  2/2  



Common constructs  
•  Stakeholders: Parties who are involved in the innovation 

process.  

•  Objectives: The advantageous benefits of the output from 
the innovation process.  

•  Governance:  The manner in which the decisions in the 
innovation process are made. 

•  Tools: The resources required to carry out innovation 
activities. 

•  Motivation: The reasons why stakeholders participate and 
the techniques used to promote participation.  

•  Business Appropriation: The direct or indirect means to 
capture monetary value from the innovation outputs.  9 



Methodology      1/3 
Ø Qualitative approach 

(Eisenhardt, 1989)  

Ø Case studies and content 
analysis (CA) on the text 
generated from the cases.  

Ø CA systematic technique 
to evaluate qualitative 
content by converting 
textual data into a 
numerical form subjected 
to quantitative analysis 
(Wolfe et al., 1993) 
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•  2011/2012 ENoLL applications  

•  Narrowed the data set from 332 cases down 
to 40 by choosing cases where both 
application and profile completed 

•  First, prepared detailed write-ups of 
cases (within-case analysis) to summarize 
relevant information 

•  CA on the write-ups to find themes  

•  Manual pre-editing of the data to simplify 
sentence structures into singular context 
phrases and convert words into clearly 
defined nouns. 

•    
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Methodology      2/3 
•  Unit of Analysis 

•  Attributes of living labs 

•  Population  

•  Living labs with membership in the  
European Network of Living Labs 
(ENoLL) community  

•  Sample criteria 

•  Living labs that have completed 
both Application forms and Lab 
Profile 

 

•  Types of Data 

•  Qualitative: ENoLL Membership 
Applications 

•  Qualitative: Living Lab Profiles 

•  Data Acquisition 

•  Publically available information 
and documents on living labs 
provided on the ENoLL website  



•  Developed macro to group phrases based on the 
specified key word 

•  Term ‘OTHER’ added to (i) highlight phrases not 
categorized, and (ii) categorized multiple times  

•  Able to further explain each construct’s composition 
and count the occurrences 

•  Connect the literature to the findings from the research  

•  Determine similar and conflicting variances 
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Methodology      3/3 



Results        1/2 

•  The literature-provided constructs required 
modification 

•  Whereas some of the constructs found in the data 
were similar with the literature (stakeholders, 
objective, governance), new constructs 
(philosophy, funding, advantages, communication, 
infrastructure, methods) 

13 
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Results        2/2 
Objective 

Governance Philosophy  

Stakeholders Funding 

Advantages Communication 

Methods Infrastructure  

Living Labs 
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Construct	   Definition	   Scope	  
Objective	   The positive impact that the innovation 

output is expected to produce	  
Collaboration, social impact, business 
development, economic development, 
user impact, test bed, framework	  

Governance 	   A structural or procedural model by which 
decisions for the innovation projects, 
process or organization are made	  

Managerial process, 
managerial structure	  

Philosophy	   Mindset of the organization that is 
reflected in their level of openness and 
collaboration	  

Innovation culture, intellectual 
property rights	  

Stakeholders	   Entities that add value to the living lab 	   Participants and their role	  
Funding	   The means by which the living lab 

financially supports its innovation activities 	  
Public funding, private funding, 
revenue stream of lab’s business 
model	  

Advantages	   The benefits the stakeholders gain from 
their membership and participation within 
the living lab	  

Product outcome, framework, social 
value, business development, 
validation, resources, networking, 
knowledge, investment and marketing	  

Communication	   The channels, technology and techniques 
used to network stakeholders for 
information exchange	  

Online presence, media presence, 
person-to-person interaction	  

Infrastructure	   The necessary resources and specialized 
equipment required to carry out the 
innovation activities	  

Software tools 
hardware, sensors, facilities 	  

Methods	   The procedural steps used for the 
inception, development and deployment of 
innovation 	  

Attracting participants, ethics, 
motivational rewards, user support, 
data collection, idea generation, 
design, testing, and commercialization 	  



Conclusion 
•  Nine constructs (objective, governance, 

stakeholders, philosophy, funding, advantages, 
communication, infrastructure, methods) provide a 
multi-faceted perspective to understanding living labs. 

•  Such constructs common to innovation platforms in 
general; they provide a thematic perspective to 
examine and describe living labs in comparison to other 
innovation platforms 
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New definition of living labs 
•  “A living lab is a sociotechnical platform with shared 

resources, collaboration framework and real-life context, 
which organizes its stakeholders into an innovation 
ecosystem that relies on representative governance, 
open-standards, and diverse activities and methods to 
gather, create, communicate, and deliver new knowledge, 
validated solutions, professional development, and social 
impact”.  

•  New definition based on an analysis of how living labs 
describe themselves in public documentation; this is 
significant contribution to the current literature 

17 



Contributions       1/3 

•  Common constructs drawn from innovation 
literatures, user innovation, co-creation, and 
living labs, associated with living labs only 
partially supported by the empirical study 

•  Empirical study revealed nine key constructs as 
opposed to six derived from the literature review, 
and only three of them matched perfectly 

•  Revealed communication as an important 
construct that previous research not emphasized 
(cf. Mulder et al., 2008)  
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Contributions       2/3 

•  Surprisingly, the study did not highlight 
stakeholder roles, user engagement, or real-
life contexts as key constructs of LLS (cf. Nyström 
et al., 2014) 

•  Maybe due to the fact that applications reflected an 
early stage of living lab activity, and that the 
study searched for common aspects within the 
three literature streams, whereas real-life context 
is a unique aspect of living labs 

19 



Contributions       3/3 

•  Helps researchers, entrepreneurs and managers 
understand the advantages of living labs 
(business development support, access to resources 
and partnership networks, as well as product ideas, 
validation, and commercialization), and why joining 
a living lab is a particular benefit  

•  Implications of each construct and theme to form 
living labs that best suits their goals and is aligned 
with their society/stakeholders to optimize their 
innovation process  
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Limitations       1/2 
•  Restricted number of analyzed cases due to 

resource constraints 

•  A larger data set could refine the discovered 
constructs as descriptors of LLS and lead to a more 
detailed explanation of the results 

•  Recent data may be more accurate and reliable 
compared to the 2011-2012 set used 

•  Interpretation dependent on the researchers’ 
understanding of the subject thus content analysis 
limit the bias of human interpretation 
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Limitations       2/2 
•  Codifying a semantic category counter based on 

the frequencies of occurrences difficult due to 
diversity of the cases  

•  Data require additional work to determine their 
equivalent pronoun for the infrastructure and 
stakeholder (e.g., user, designer) constructs.  

•  Not identify living labs where users in a dominant 
role (cf. Leminen, 2013) 

•  Extensive formatting prior to analysis meaning 
heavy investment of time and effort. 

22 



Future research 
•  (i) Confirm discovered constructs by larger set of 

data 

•   (ii) Focus on the individual constructs to deepen the 
knowledge of living labs 

•  (iii) Apply constructs to other innovation concepts to 
examine unique patterns in those concepts 

•  iv) Incorporate other type of data to avoid cause-
effect problems associated with analyzing 
characteristics of members based on their 
membership applications 

23 



Thank you! 

Seppo Leminen 
 

Mika Westerlund 
 

Christ Habib 
 



… and the journey continues 
continues. 
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Questions? Comments? 
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Theoretical framework 
Construct Case Questions 

Stakeholders  •  What organizations are members of the living lab? 
•  What role do these stakeholders play? 
•  Who is involved in the different innovation phases? Idea generation, Design, 

Implementation, Testing, Commercialization  

Objectives  •  What does the living lab hope to achieve? 
•  Why are they undertaking this project?  
•  In what way will their undertaken activities benefit the innovation, their 

organization or their process?  

Governance  •  How do they manage the innovation process? 
•  Who’s involved in the management of the living lab? 
•  Is there a team or a specific managerial structure?  

Tools  •  What resources do the living labs have at their disposal? 
•  Do they use any specialized instruments? 
•  Do they utilize technology in the managerial process? Design? Testing?  

Motivation  •  Are the stakeholders intrinsically or extrinsically motivated?  
•  What benefit do the stakeholders gain by participating? 
•  Does the lab have techniques to encourage participation? Reward systems?  

Business Appropriation  •  How does the living lab make money? 
•  Who has control over the innovation output? IP? 
•  Does the lab only output physical innovations or provide complementary 

services?  
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Stream Key highlights of the stream Key references 

User-Innovation •  Equipping users with resources and tools 
for them to develop solutions 

•  Methods of extracting and identifying user 
needs  

•  Motivations of sharing and collaborating of 
innovations  

Von Hippel & Katz (2002), 
Franke & von Hippel (2003), 
Bonaccorsi & Rossi (2003), 
Bogers & West (2012), 
Parmentier & Gandia (2013)  

Co-Creation •  Market advantages such as risk mitigation, 
rapid commercialization and new customer 
base  

•  Value chain roles and efficiencies  
•  ecosystem of complementary products and 

services to provide a complete solution 

Lee et al. (2012),  
Russo-Spena & Mele (2012),  
Chien et al. (2012), 
Sarrijarv (2012), 
DeFillppie & Roser (2014)  

Living Labs •  An open end-to-end technique to identify a 
need, build a solution and consume it 

•  Collaboration among several stakeholders 
for co-creating innovations through 
experimentation in real-world settings  

•  Competing perspectives of what is a Living 
Lab 

Eriksson et al. (2005),  
Pierson & Lievens (2005), 
Mulder et al. (2008),  
Liedtke et al. (2012),  
Guzman et al. (2013)  

Literature review 
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Result: Funding - Construct 

Funding Private 

Government 

Revenue Model  Offset Operations 

Subsidize 
Entrepreneurship 

Marketing  



Living Labs share view on 

      COMPANIES 

RESEARCHERS 
AUTHORITIES 

USERS 

Stakeholders 
(public-private-people partnerships, 4Ps) Importance of

users, citizens, and customers

Real-life environments



Living labs are... 

•  “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.” (Westerlund and Leminen, 
2011)  
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Too Many Definitions tähän oma juttu 

References Definition  Highlight 
Ballon et al. 2005; Eriksson et al., 
2005, Lievens et al, 2011; Leminen & 
Westerlund, 2008;  

Living lab as a system, an ecosystem or a network  
 

Network 

Dutilleul et al., 2010  Living lab as a combined approach  Approach 

Intille et al. 2005; Intille et al. 2006; 
Bajgier et al., 1991  

Living lab as an environment with embedded 
technologies and users  
 

Test Environment  

Bergvall-Kåreborn et al., 2009; 
Mulder and Stapper, 2009; Almirall et 
al., 2012  

Living lab as a context and/or methodology  Method 

Ballon et al., 2011; Leminen & 
Westerlund, 2012; Niitamo et al., 
2006 

Living lab as a tool for the enhancement and 
implementation of public and user involvement  

Tool 

Bajgier et al., 1991; Lasher et al., 
1991; Bengtson, 1994  

Living labs as a development project for products, 
services and systems  

Project 

Schuurman et al., 2012, Schuurman 
et al., 2013;  

Living lab as a business activity or operational mode  Operational Mode 

Edvarsson et al., 2012  
 

Living labs as an innovation management tool  
 

Management Technique 
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Results 
Case Constructs  Definition Occurrence 

Objective  The positive impact that the innovation output is 
expected to produce  

40

Governance  A structural and/or procedural model by which 
decisions for the innovation projects, process or 
organization are made  

39

Philosophy  Mindset of the organization that is reflected in their 
level of openness and collaboration  

37

Stakeholders  Entities that add value to the living lab  38

Funding  The means by which the living lab financially 
supports its innovation activities  

36

Advantages  The benefits the stakeholders gain from their 
membership and participation within the living lab  

30

Communication  The channels, technology and techniques used to 
network stakeholders for information exchange  

35

Infrastructure  The necessary resources and specialized equipment 
required to carry out the innovation activities  

37

Methodology  The procedural steps used for the inception, 
development and deployment of innovation  

38
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Qualitative Analysis Method  
Case Study Content Analytics Thematic  

Purpose  To create of new theory but 
is also effective for 
generalizing  

To identify methods for 
studying and/or retrieving 
meaningful information from 
documents 

To piinpoint, examine, and 
record patterns (or 
"themes") within data 

Data Type Qualitative/quantitative  Qualitative Qualitative  

Steps i. Define Research Question  
ii. Select Cases 
iii. Crafting Instruments 
iv. Entering the Field 
v. Analyzing Data 
vi. Shaping Hypothesis 
vii. Enfolding Literature 
viii. Reaching Closure 

a. Preparation 
b. Selecting the unit of 
Analysis 
c. Making sense of the data 
d. Open coding 
e. Grouping 
f. Abstraction 
g. Conceptual map or 
categories 

1. familiarization with data,  
2. generating initial codes, 
3. searching for themes 
among codes,  
4. reviewing themes,  
5. defining and naming 
themes,  
6. producing the final report 
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Data analysis 
•  Within-Case Analysis 

•  in-depth understanding and 
description of the phenomenon 

•  emergence of the case's unique 
attributes 

•  Cross-Case Analysis via Content 
Analytics 

•  Pre-editing of the data   

•  Convert sentence structures into 
singular context phrases 

•  Clearly define nouns  

•  Recording Unit: Key words, 
semantically related to 
construct 

•  Codified process to place 
phrases into the appropriate 
categories   

•  Each category summed and 
compared 

•  Grouped phrases used to 
explain constructs  



36 



Slide 37 

Result: Stakeholders/Infrastructure - 
Construct 

•  Tremendous amount of data   

•  could not be efficiently analyzed due to the type of 
data collected  

•  not properly formatted for correct codifying 

•  companies, unions, universities, governments and 
civic organization/associations  

•  Facilities, Networks, Hardware, Software, Sensors 

 


