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Editorial: Innovation Management
Chris McPhee, Editor-in-Chief

Welcome to the July 2018 issue of the Technology
Innovation Management Review. This month’s editori-
al theme is Innovation Management in recognition of 
the ongoing partnership between this journal and the 
International Society for Professional Innovation Man-
agement (ISPIM; ispim-innovation.com). ISPIM is a net-
work of researchers, industrialists, consultants, and 
public bodies who share an interest in innovation 
management.

Next year’s event in North America – ISPIM Connects 
Ottawa (ispim-connects-ottawa.com) – will be held in Ott-
awa, Canada, from April 7–10, 2019. The TIM Review 
and its associated academic program at Carleton Uni-
versity, the TIM Program (timprogram.ca), are proud to 
be the local hosts of the event in collaboration with 
other partners. See Box 1 for further details about this 
event.

About this issue
In this issue, the authors share insights on a variety of 
innovation management topics, and all of the articles 
have links to ISPIM. The first three articles were de-
veloped from papers presented at the 2018 ISPIM
Innovation Forum in Boston, USA; the last two articles 
feature authors who play key leadership roles in the
ISPIM community and its Special Interest Groups.

In the first article, Magnus Hoppe from Mälardalen 
University in Sweden introduces the Prime Mover 
Matrix – a model to help management build strategic 
innovation capacity, which requires a company to de-
liberately build its technical innovative capacity and 
business innovative capacity in relation to the influ-
ence of other actors’ actions and innovations. The 
Prime Mover Matrix is intended to act as a “conversa-
tion piece” in the sense that it helps managers engage 
in strategic conversations about the technical and 
business aspects of a company’s innovation capacity.

Next, Victoria Lakiza and Isabelle Deschamps from 
Polytechnique Montreal in Canada report on action re-
search to help a company better manage innovation 
by first developing key performance indicators (KPIs) 
to measure it. Their research focuses on established, 
execution-oriented companies, which struggle to over-
come a focus on executing everyday routines and to re-
verse an associated reduction in innovation 
capabilities. They describe key challenges the case 
company met during their KPI development project, 

Box 1. ISPIM Connects Ottawa    ispim-connects-ottawa.com

ISPIM Connects Ottawa is a three-day event that will 
bring together world-renowned innovation managers, re-
searchers, and business and thought leaders to share in-
sights on specific local and global innovation challenges. 
Hosted by local universities in partnership with industry 
and the public sector, ISPIM Connects Ottawa seeks parti-
cipation, submissions and presentations from academia, 
industry, research organizations, consultants, intermedi-
aries, and policy makers.

Ottawa is Canada’s Capital City and it boasts a highly 
educated and skilled technology workforce, world-class 
research and higher-education institutions, strong star-
tup ecosystems, and nearly 2,000 knowledge-based busi-
nesses. But, it takes more than that to stand out on the 
global stage. Invest Ottawa – the city’s leading economic 
development agency – recently completed its new stra-
tegic plan, which focuses on the city’s need to create loc-
al capability to be competitive in global markets, with the 
ultimate goal of cementing Ottawa’s status as a global 
technology hub. With this goal in mind, ISPIM Connects 
Ottawa will highlight three local innovation challenges 
that are also of global importance:

• Scaling Startups: How can we design and sustain a star-
tup ecosystem in a way that enables new ventures to 
grow early, rapidly, and securely? How can we help star-
tups quickly reach a scale where they can make a real 
impact on the local economy and in global markets?

• Adopting  AI  and  Analytics:  How can we move from 
hype to real customer value and competitive advant-
age? How can we transform the use of AI and machine 
learning to enable SME innovation and growth? How 
do we encourage adoption while navigating ethical is-
sues?

• Innovating with Government: How can we encourage 
collaboration between industry and government to 
drive innovation and provide benefit to citizens? How 
can we use this as an opportunity to develop advanced 
capacity and capability in startups, SMEs, and large 
companies?

ISPIM Connects Ottawa will also feature various other in-
novation management topics, as detailed in the call for 
submissions: bit.ly/2LzkUCS

http://ispim-innovation.com
https://www.ispim-connects-ottawa.com
http://timprogram.ca
https://www.ispim-connects-ottawa.com
http://bit.ly/2LzkUCS
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and they offer practical recommendations for others 
seeking to develop and then implement KPIs in execu-
tion-oriented firms.

Then, Rebecca Hirte from the Karlsruhe Institute of 
Technology in Germany examines the role of middle 
managers in the implementation of a corporate incub-
ator by conducting an in-depth case study within a 
large German automotive company. Interviews with 13 
middle managers revealed key challenges and success 
factors – at both the individual and organizational 
levels – in the implementation of a corporate incubator 
as an instrument of innovation and change. The find-
ings from this study are particularly relevant for man-
agers of large corporations who are considering 
incubation as a means of transforming their organiza-
tion in response to digitalization and unpredictable 
markets.

Next, Mika Westerlund from Carleton University in 
Canada, Seppo Leminen from Aalto University in Fin-
land, and Mervi Rajahonka from the South-Eastern 
Finland University of Applied Sciences XAMK use topic 
modelling to analyze 86 publications from this journal 
to understand how the phenomenon of living labs has 
been approached in the recent innovation manage-
ment literature. They identify and interpret seven 
broad topics (Design, Ecosystem, City, University, In-
novation, User, and Living lab) and highlight a trend in 
the research on living labs, which is moving away from 
an initial conceptual focus to a more practical focus on 
design and management. 

Finally, Paavo Ritala from Lappeenranta University of 
Technology, Finland, and Robin Gustafsson from 
Aalto University, Finland, report on a recent real-time 
survey conducted with participants in a workshop on 
innovation and entrepreneurial ecosystem research. 
The overall aim of the survey was to take stock of the 
field by asking “Where are we now, and how do we 
move forward?” They present the survey’s findings and 
interpret themes emerging from the participant’s 
views on the value of the ecosystem concept, research 
challenges in the field, promising theoretical founda-
tions, requirements for rigorous empirical studies on 
ecosystems, and future research priorities. 

About the Editor

Chris McPhee is Editor-in-Chief of the Technology
Innovation Management Review. Chris holds an MASc 
degree in Technology Innovation Management from Car-
leton University in Ottawa, Canada, and BScH and MSc 
degrees in Biology from Queen’s University in Kingston, 
Canada. He has nearly 20 years of management, design, 
and content-development experience in Canada and 
Scotland, primarily in the science, health, and education 
sectors. As an advisor and editor, he helps entrepren-
eurs, executives, and researchers develop and express 
their ideas.

Citation: McPhee, C. 2018. Editorial: Innovation Management. Technology Innovation Management Review, 8(7): 3–4. 
http://doi.org/10.22215/timreview/1166

Keywords: innovation management, innovation capacity, KPIs, middle managers, corporate incubators, living labs, topic modelling, innovation 
ecosystems, entrepreneurial ecosystems, ISPIM

Upcoming issues
In August, the theme is Transdisciplinary Innovation, 
and our guest editors will be Martin Bliemel and Mieke 
van der Bijl-Brouwer, who are both from the Faculty of 
Transdisciplinary Innovation at the University of Tech-
nology Sydney, Australia.

Looking ahead to other future issues, I am pleased to an-
nounce a call for papers for an upcoming special issue 
on Action Research with guest editors Magnus Hoppe 
(the author of the first article in this issue) and Erik 
Lindhult from Mälardalen University in Sweden, which 
arose from discussions at past ISPIM events. The sub-
mission deadline for abstracts is October 1, 2018. Please 
see the call for papers (tinyurl.com/yd5gacsv) for details.

For our regular issues, we are also accepting general 
submissions of articles on technology entrepreneur-
ship, innovation management, and other topics relev-
ant to launching and growing technology companies 
and solving practical problems in emerging domains. 

Please contact us (timreview.ca/contact) with potential art-
icle topics and submissions, and proposals for future 
special issues.

Chris McPhee
Editor-in-Chief

Editorial: Innovation Management
Chris McPhee

http://creativecommons.org/licenses/by/3.0
http://timreview.ca/contact
https://timreview.ca/sites/default/files/TIMReview_2019_Call_for_Papers_on_Action_Research.pdf
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The Prime Mover Matrix: A Conversation Piece
for Building Strategic Innovative Capacity

Magnus Hoppe

Introduction

The concept of innovation is gradually losing its stra-
tegic value as many organizations adapt it more or less 
as a synonym to product and service development, of-
ten emphasizing the technical aspects of innovation. 
Many, not to say most, companies today describe 
themselves as innovative. They might even be innovat-
ive in the common understanding of the term, utilizing 
their innovative capacity for developing new products 
and services. However, from a strategic perspective, 
this is not enough. The strategic value of a company’s 
innovative capacity is instead how it deliberately tailors 
its capacity relative to other actors and, by doing so, 
creates a successful innovation strategy.

From this perspective, a successful innovation strategy 
is built around a profound understanding of what is 
driving the evolution of industry standards, by which I 
mean the established technical and business norms of 

a specific industry. From this insight, a choice is made 
on how to engage in this evolution. A central question 
thus arises: In what aspects should you strive to gain in-
fluence over existing standards, thereby adopting a 
leader strategy, and in what aspects should you opt for 
a follower strategy, thereby reaping the returns from 
the possibly costly pioneering activities of other actors?

This question lies at the core of building a successful in-
novation strategy. In such a strategy, resources are cun-
ningly deployed for steering the company’s innovative 
capacity over time. But, how do we support these types 
of strategic decisions and conversation regarding the 
company’s innovative capacity? That is the question 
that I aim to answer through this article by proposing 
the Prime Mover Matrix, which highlights the connec-
tion between technical and business aspects of innovat-
ive capacity. First, though, I venture into a short 
background on the use of popular models for strategy 
development. 

The article introduces the Prime Mover Matrix as a conversation piece that will help man-
agement build strategic innovation capacity and gain desired influence on industrial stand-
ards and thus power. After all, just because a company calls itself innovative and invests in 
R&D does not mean it is actually innovative. To be strategically innovative means that a 
company deliberately builds its technical innovative capacity and business innovative ca-
pacity in relation to the influence of other actors’ actions and innovations. By doing this, a 
company will be able to increase its influence on industrial standards and gain the neces-
sary power to reach its objectives. It is a relative position towards a moving target, which is 
why companies must continuously change through learning. This means that manage-
ment needs help to reflect on how their own company’s innovative capacity compares to 
their competitors, and they must unceasingly steer their capacity towards the desired in-
novation position. Today, we lack intuitive and usable tools that will facilitate strategic con-
versations on how to best invest for desired innovation capacity. In order to fill this void, 
this article proposes the Prime Mover Matrix: a model that functions as a conversation 
piece for triggering an assessment of an industry’s technical, business, and prime movers. 

Those people who develop the ability to continuously 
acquire new and better forms of knowledge that they can 
apply to their work and to their lives will be the movers 
and shakers in our society for the indefinite future. 

Brian Tracy
Speaker and author

“ ”
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Models for Strategic Conversations

There are already several popular analytical tools and 
models that help managers engage in strategic conver-
sations, although not primarily aimed for innovation. 
Some of the most popular ones are SWOT, STEEP, 
VRIO, and Porter’s Five Forces. They force manage-
ment to take an outside perspective on their business 
and relate their company to both the surrounding envir-
onment and the competition. Scenario planning adds a 
dynamic dimension to the other models, opening up 
different contingencies, complexities, and relationships 
in “the future to be”. It can be argued that the point 
with all these models is not so much about being right 
or being satisfied by having finished them, but rather 
the point is to make people talk about the same things 
and muster a collective force for changing what they do 
and how they do it. That is, the objective is for people to 
work together towards a business design that appears 
adequate in relation to the goals of the company in the 
situation they interpret (Normann, 2001; Van der 
Heijden, 2011).

This strategic conversation also needs to be continu-
ously fuelled, not finished, as the world keeps on chan-
ging even though we would like it to be stable. 
Continuous change is what companies need to strive 
for, and it is where models for upholding a continuous 
strategic conversation will help. This goes for all aspects 
of the business, including innovation, where most mod-
els are a bit dangerous as they invite us to be satisfied 
when the result is an answer and a plan rather than 
ever-changing insights on change. Using the categoriza-
tions by Ahlstrand, Lampel, and Mintzberg (2001), one 
might say that we need to move from the planning and 
design school perspectives towards the learning school 
perspective on strategy where an interest in the world 
help the company better understand its competitive 
situation and move correspondingly.

The models mentioned above are well known and are 
also part of the curriculum at most business schools. 
They have in recent years been complemented by an in-
creasing interest in different canvas models that visual-
ize the interconnectivity of different important 
business aspects that need to be addressed for achiev-
ing success (Joyce & Paquin, 2016). These new models 
are also more geared towards understanding changing 
business conditions from a network perspective, which 
give us an indication of what conversations and in-
sights are seen as important today. What is lacking, 
however, are models that are able to fuel a strategic 
conversation encompassing innovation, business mod-

els, and futurizing: the “how” component of being in-
novative and competitively successful at the same time. 

What I propagate is not a conversation about innova-
tion and competitors in general, for instance, their 
strength and weaknesses. No, what is needed is an in-
sightful strategic conversation about how a company’s 
innovative capacity compares to their main competit-
ors and other important actors – one that sets the stand-
ards of an industry, and thus ultimately defines it. One 
might object that the “innovation funnel” (the model 
where one starts with ideas and successively reduce 
them as they pass different stage gates) to some extent 
would do this (Wang, 2017). I would disagree though, as 
the innovation funnel mainly concerns product devel-
opment priorities. The stage-gate process will success-
ively limit the discussion to developmental issues of 
already existing ideas. The model will thus not help the 
company build its innovative capacity for future possib-
ilities of steering its industrial influence.

Scrutinizing the other models mentioned, none of them 
builds on an innovation perspective. Instead, they usu-
ally are constructed from a market perspective. Despite 
its flaws, the SWOT analysis is used in all parts of soci-
ety because it brings out important questions that trig-
ger a general strategic conversation, but not specifically 
on innovation. The same goes for STEEP and VRIO, 
which aim to link societal and competitive develop-
ment to a desired market or industry position. The 
same goes for more developed concepts such as Mi-
chael Porters Five Forces (2008), and you might also 
consider Kim and Mouborgnes’ (2004) Blue Ocean 
Strategy, to name a few. However, when it comes to in-
novation, there is a lack of a model that stands out. 
There have been attempts, such as the conceptual 
framework for prime movers developed by Normann 
(2001) (focusing on a quite complex process for com-
pany reorganization) as well as networking ideas con-
nected to Henry Chesbrough’s open innovation (2006), 
but they are more concerned with how to become more 
innovative than deciding what should we be innovative 
about. 

Open innovation is interesting, as it suggests how the 
innovative capacity of a company can increase by delib-
erately inviting other actors to participate in innovation 
processes, but it is more a strategy in itself than a model 
for creating strategy. Open innovation might be one of 
several answers, but what we need to do in order to de-
velop an innovation strategy is to pursue the question: 
In what innovative aspects do we want to gain industri-
al influence and how should we go about doing it? What 
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we need is a usable model that both helps us pose that 
question and engages in a strategic conversation about 
how to achieve the evasive answers we agree upon and 
move with the flow.

Usability of Models

What are the requisites for a good, usable model? To 
start, there is no real need for it to be exact in depicting 
reality, as this is impossible to achieve when one can 
never summon up all aspects of reality nor make all 
those concerned agree on what aspects to cover. In-
stead, usability lies in a certain level of abstraction of 
reality in relation to the questions the model triggers. 
The questions are central in all models, as they will fuel 
a strategic conversation around what aspects are most 
important to consider for business success, as argued 
above. Working with the model, agreeing and disagree-
ing, rewriting, rethinking, and by that reflecting togeth-
er to build insights and knowledge, is the point, just like 
Cummings argues that the drawing of strategy can be 
more important than the finished models (McPhee & 
Cummings, 2015).

It does not stop there. In order to be used, any tool also 
needs to be quite intuitive and easy to understand. It is 
also what characterizes the models mentioned above. 
They are all inviting as you do not have to be well read 
in business to use them. Instead, their main advantage, 
I would argue, is that they do not provide answers but 
that they state important questions that need to be 
answered before any mutual decisions or actions can 
be taken. In between the questions and the answers is, 
however, a most important process where people come 
together in order to explore a mutual topic. And, they 
do this by using the same concepts and images inher-
ent in the used model, aligning their thinking and ideas 
that in turn will make it possible for them to act as one. 
Using models thus create processes for mustering com-
mon efforts so that a company will be able to forcefully 
commit to an agreed strategy. That is what good usable 
models do.

The model itself is thus less important than the discus-
sion it triggers, as one of my informants to my thesis 
(Hoppe, 2009) put it. Since then I have started to view 
models as conversation pieces that draw attention to 
something worth discussing. The more interesting dis-
cussion, the better the model; interesting in the sense 
of evoking a feeling that past understanding is inad-
equate (Weick, 1989). To Weick, finding something in-
adequate means that the person opens up for reflection 
and learning. New information and synthesis is needed 

in order to create new mental structures (understand-
ings) that satisfy and can be interpreted as adequate in 
the situation the person encounters. In a business set-
ting, learning means that you understand your own 
business in relation to others in novel ways that make 
more sense, where this new understanding will be a ref-
erence point for further thinking and action. Another 
way of viewing it is that using models is not so much 
about filling in blanks in a pre-ordered way, but raising 
questions that are important for those concerned (Van 
der Heijden, 2011), forcing them to reflect on the cur-
rent state of their business in novel ways. But, how do 
we then best raise strategic questions about building in-
novative capacity in a deliberate way?

The Prime Mover Matrix

My suggestion for a model that fulfils the specifications 
above is the Prime Mover Matrix, which is used to as-
sess a company’s ability to absorb, develop, and deploy 
new technology and new business ideas and turn these 
into innovations, changing technologies deployed, and 
business models used. The matrix takes an industry per-
spective and differentiates between those companies 
that lead innovation and those who follow; and it is 
defined along two dimensions: technical innovative ca-
pacity and business innovative capacity, as described 
below. Put simply, in this context, innovation capacity 
means usable knowledge for interpreting and develop-
ing ideas into innovations along these two dimensions. 

Describing it theoretically, innovative capacity depends 
on the company’s ability to align its dynamic capabilit-
ies in order to meet the innovation challenges it faces 
(Birkinshaw et al., 2016; Teece et al., 1997). Specifically, 
of interest for innovation is the absorptive capacity, 
meaning a company’s capacity for organizational learn-
ing in absorbing new innovation ideas. Using Weick 
(1989), a company that can stimulate interesting reflect-
ive processes in key issues will have a better absorptive 
capacity. My contribution with respect to innovation 
capacity is my call for a division between technical in-
novative capacity and business innovative capacity. 
They are related in that they both need to be addressed 
and attuned in order to make the best of any innova-
tion attempt, but they rest on different knowledge 
bases – and that is why it is important to treat them dif-
ferently. Technical innovation capacity rests on technic-
al knowledge, whereas business innovative capacity 
rests on business knowledge. These knowledge bases 
are usually also found in different places within an or-
ganization. Taking a popular example, we might con-
sider Apple, where Steve Wozniak was the main 



Technology Innovation Management Review July 2018 (Volume 8, Issue 7)

8timreview.ca

The Prime Mover Matrix: A Conversation Piece for Building Strategic Innovative 
Capacity  Magnus Hoppe

technological mind, whereas Steve Jobs was the main 
business mind. Both products and business were de-
veloped through their ability to combine their specific 
strengths. The success of Apple’s innovations came 
through the combination in certain products and ser-
vices (although not all new ideas and products suc-
ceeded). Having the capacity means that you will be 
able to innovate better, but it does not mean that you 
will succeed in achieving your goals.

If we use this insight for creating a model with two axes 
we will arrive in an embryonic model just by recogniz-
ing that a company’s technical innovation capacity and 
business innovation capacity can be both low and high. 
Adding that you might be a leader, a follower, or a lag-
ger, invites us to find other dimensions in the model, 
where we can also add, with respect of innovation, 
“mover”. As a mover, you do not just lead an industry in 
an aspect, you actually move it, changing how it func-
tions. A mover is an actor that changes existing stand-
ards with respect to what technologies are used and 
how, as well as what business models are used and then 
how business is conducted (Normann, 2001). Some 
companies can do both at the same time, giving them a 
very advantageous position as they will be able to re-
define the existing borders of an industry. And, through 
this mental exercise, we have arrived at the Prime 
Mover Matrix (Figure 1). 

Being innovative, in the respect to the model, is relat-
ive to other actors, where an appropriate innovation 
strategy can be derived from the dependencies within 
industrial structures. A company scoring high in one 
dimension will be able to change the industry struc-
ture, move boundaries, set new standards, and thus 
adopt a leader strategy in a specific technology or busi-
ness field. A company scoring low must instead adopt 
a follower strategy, where they structure themselves 
after other companies’ innovations. A company scor-
ing high in both dimensions, on the other hand, will be 
able to totally redefine an industry in both dimensions 
at the same time, giving it a position as prime mover. 

Both a technical mover and a business mover will have 
a potentially large industrial impact, but not as much 
as a prime mover. In contrast, a company scoring low 
on both technical innovation capacity and business in-
novation capacity will be lagging behind others and 
have low industrial impact. Their positions are, and 
will be, a product of how they have invested in innovat-
ive capacity. Aiming for a more influential position 
means you have to invest now in order for a later po-
tential harvest as a mover.

One might object that it is impossible to fill in the mod-
el, as there is no clear description of how to do the as-
sessment. This objection is missing the point. The 

Figure 1. The Prime Mover Matrix 
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model is created in order to raise questions, not an-
swers. What it will do is to provide you with a visual 
arena for conversation, where those who engage in the 
discussion can do their own personal assessments on 
the same page, draw lines and arrows and put forward 
their arguments (cf. McPhee & Cummings, 2015). If the 
model provokes a lively discussion and helps those en-
gage in building common understanding of how in-
novation is made, by whom, and in what patterns, 
then knowledge is created that will support a well-
grounded innovation strategy for a desired industrial 
impact.

Industrial Impact

Industrial impact, with the respect to the model, con-
nects to Schumpeter’s ideas of how society evolves 
through innovation, with the important understanding 
that all industrial and societal changes are temporary. 
Once the standards of technology and business have 
been moved, other changes will follow, continuously 
moving standards and industrial borders. When a com-
pany introduces new technology or business practices 
that are adopted by the market, industry, and society, 
it acts entrepreneurially by treading new ground. But, 
as Schumpeter (1934) points out, this is just a tempor-
ary state. When the novelty has been introduced and 
accepted (accordingly setting new standards), entre-
preneurial action has to give way to more traditional 
management, in order to protect what has been 
gained.

On the one hand, the major challenge for a company 
that aims to stay as a leader in one or both dimensions 
is consequently to remain in change, building and at-
taining innovative capacity that will make that pos-
sible. On the other hand, they might also settle for a 
more defensive innovation strategy, protecting their 
gains, but then slowly moving away from a leading pos-
ition opening up for others. Building innovative capa-
city that facilitates choices like this equals having an 
innovation strategy.

Hence, product and service development is not 
enough for a company that wants to label itself as in-
novative. Instead, it must uphold capacities for deliber-
ate change where it continuously assesses how the 
industry is evolving and, from these insights, adapt 
their technical innovation capacity and business in-
novation capacity in accordance with the objectives of 
the firm. A discussion emanating from the model 
should support insightful decisions and actions on this 
topic.

A Need for Knowledge

In these discussions, centred around a conversation 
piece such as the Prime Mover Matrix, management 
will be in constant need of updated information about 
industry developments. Just trusting existing company 
knowledge, also with the risk of relying on existing pre-
conceptions and dogmas, will not suffice. This need for 
structured knowledge building about an industry cre-
ates a close connection between innovative capacity 
and organized intelligence work, or competitive intelli-
gence (Gilad & Hoppe, 2016; Hoppe, 2009, 2013).

In order to interpret and gain from new knowledge, by 
absorbing it into the company’s innovation processes, 
a company must have relevant prior knowledge (that is 
an absorptive capacity). It is the implementation of a 
long-term strategy for deliberately building the absorpt-
ive capacity, the company’s knowledge base, that will 
define the technical innovation capacities and business 
innovation capacities of a company. For example, by 
adapting an open innovation strategy, a company will 
access a broader knowledge base and, by that, increase 
what kind of innovations it can embrace. An alternative 
move would be to hire specific competences, engage in 
partnerships, buy startups, etc. As the resources of a 
company are limited, it will need to choose where to in-
crease the knowledge base and how, and those are the 
strategic decisions that ultimately will define a com-
pany’s innovative capacity, both in technical innova-
tion capacity and business innovation capacity. 

Before we leave the more theoretical reasoning about 
models and innovative capacity and turn to a few gen-
eral examples of what kind of conversations a model 
such as the Prime Mover Matrix can trigger, a few clos-
ing points are to be made. As with any model, the 
Prime Mover Matrix is simplifying reality without any 
aspiration of portraying something as complex as in-
novation in a correct way. Instead, I hope the matrix 
will be understood quite intuitively and will therefore 
do the job of raising important questions about indus-
trial relations, rather than giving clear answers. It can 
possibly be used on different analytical levels, where I, 
for communicative reasons, limit myself to a quite gen-
eral level. Still, on this level, it can provoke interesting 
reflections and insights on how industries evolve and 
what strategies to deploy. I would like to emphasize 
that the model has not been developed in order to rely 
on exact numbers or measurements. It is possible that 
both technical innovation capacity and business innov-
ation capacity can be measured in some aspects, but 
the numbers are of lesser importance than the shared 
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understanding of relationships between different indus-
trial actors as well as the relationship between technical 
innovation capacity and business innovation capacity 
for each studied actor. If the model and the strategic 
conversation can unravel how innovation develops in-
side an industry and within companies, important in-
sights can be reached that will help the company move 
towards a desired innovative position within the in-
dustry. 

Prime Movers of Our Time

Apple’s 2007 introduction of the iPhone (showing high 
technical innovation capacity) with a new business 
model for capitalization on applications (showing high 
business innovation capacity) might be one of the most 
obvious examples of a prime mover. The impact of the 
iPhone/smartphone on society is massive, and it is 
hard to imagine how society would have looked like 
without it. The iPhone/smartphone case shows us that 
being a prime mover gives you a chance to not only in-
fluence industry structures but totally redefine them 
with a huge impact on society. Hence, we can also label 
this as a product and service innovation in comparison 
to more normal product and service development, 
where the important aspect in respect of the Prime 
Mover Matrix is that Apple acted as prime mover and 
other companies had to follow and adapt their innova-
tion strategies in order to keep up with the industrial 
and societal change. 

Interestingly, Google was quite quick on the uptake, de-
liberately building and utilizing technical innovation ca-
pacity. With the acquisition and development of the 
Android software, they did not just follow Apple but 
could also become a technical mover, setting a new 
technical standard for a part of the industry that Apple 
could not claim. With Android, a breach between hard-
ware and software development for phones was also 
created, with large side effects on the business side of 
the industry, why it is possible to also call Google a 
prime mover at that time.

Both Apple and Google/Android still hold positions as 
industry leaders. Whether we should label them as 
prime movers or not today is not so much up to me but 
to other actors in the industry and, of course, it also de-
pends on what part of the industry they are involved in. 
Depending on how they define their industry and its 
players, Apple and Google might be movers, but just as 
well, they might not. The label is less interesting than 
how we understand the relationships within the in-

dustry and how different actors interact and influence 
each other through their technical and business innova-
tions. 

In retrospect, any analysis is quite simple, just like this 
one. We already know the answer. That Apple, since the 
introduction of the iPhone, has become the number 
one company in the world when it comes to market 
capitalization comes as no surprise. Apple still has great 
impact on many industries, but it has not been able to 
uphold the same position as unchallenged prime 
mover. As a company, it still has great impact, but 
maybe mostly due to its size and ability for continuous 
technical innovation. I am not sure though that their 
business innovative capacity is as high as their technic-
al innovative capacity, which might be interesting to re-
flect upon. 

Prime Movers of the Past

Occasionally, we might find prime movers in any in-
dustry, but we should always recognize that this posi-
tion is temporary. A good example is Kodak. Once a 
very innovative company, Kodak went bankrupt in 2013 
after not being able to align their innovation strategies 
for technical innovation capacity and business innova-
tion capacity with how the industry was evolving due to 
the digitalization of photography. This is quite ironic 
given that it was Kodak who started it all.

By discussing how Kodak has moved through the Prime 
Mover Matrix, we can gain insights into how the com-
pany since the introduction of digital photography in 
1975, scored high on technical innovation capacity but 
with no real business innovation capacity to accom-
pany it. Even though we might label Kodak a technical 
mover, at that time, it did not do the company much 
good. The company mainly capitalized on analogue 
photography technology and was not able to create 
new sustainable business models that did not threaten 
their core businesses. Eventually, Kodak moved to an 
extreme position to the left: a position where they be-
came vulnerable to other companies with a stronger 
business innovation capacity. In the end, Kodak’s tech-
nical innovation capacity decreased and the company 
became a lagger, just waiting for liquidation.

It was not just one innovation or industrial actor that 
sealed Kodak’s doom. Instead, it was the continuous 
change in an industry that earlier tended to follow a 
well-established structure. Then, standards started to 
change. Previous industrial borders and logics were 
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destabilized through innovation, and Kodak could not 
adapt quickly enough. Digitalization paved the way for 
a merger between cameras and phones, where the 
movers of the camera industry increasingly came from 
other industries such as computers and phones. 
Through the change of standards, an industrial border 
seized to exist, opening up societal changes where pho-
tography was used in new communicative ways, and 
money was made through new business models. 

Upholding a leader position at one time does not mean 
that you will stay there, especially in today’s complex 
and rapidly changing business environment. Industrial 
boundaries are becoming less stable, where innova-
tions in adjacent industries always constitute potential 
threats, especially for more narrow-minded managers 
who think their business is protected due to what used 
to be true. This innovation threat does not come as sub-
stitutes though, as described in Michel Porter’s (2008) 
Five Forces model, for example, but as the change of 
standards and by that the reconfiguration of industrial 
boundaries.

Prime Movers of the Future

Turning to the future, it is impossible to state which 
companies will be successful and which will not. An in-
novation strategy does not guarantee success, but it will 
increase the company’s ability to move with the devel-
opment of an industry, sometimes becoming a mover 
and having influence on the standards of industries. 
True innovation means that industries and society will 
change with effects that go beyond what can be fore-
seen. In order to emphasize this, I have come to use a 
more philosophical definition of innovation as follows:

“Innovation is a value-enforcing change that goes 
beyond adaptation; it is a self-reinforcing move-
ment that continuously gains wider effects on its 
context.”

With this definition, I would like to enforce the need for 
a continuous change perspective as well as the need for 
increasing a company’s learning ability. If these per-
spectives are enforced within the structures of a com-
pany, the likelihood that it will be able to prosper 
increases as it will be able to make the best of the op-
portunities that arise in the wake of new innovations in 
technology and business. 

Nonetheless, there are several interesting innovative 
companies that set new standards today, moving indus-
trial borders and driving change. Although my lack of 

expert knowledge of any industry prevents me from 
making any predictions, I can at least mention that I 
am intrigued by the group of companies now forming 
around Elon Musk. What makes them especially inter-
esting is Elon Musk’s visions about electricity and trans-
port and that he has stated that his main goal is to be a 
prime mover in society. By that, he has stated that his 
vision predominantly is about innovation, which con-
trasts with more limited visions of a specific industry 
position, maximum profitability, or shareholder yield. 
Of course, companies guided by visions like Musk’s will 
have an innovation advantage relative other companies 
with more limited ideas of what they want to achieve. If 
they will be more profitable though, we do not know 
and should not even expect that. The vision is about 
change, not money, where innovation has another pur-
pose. 

If you are looking for someone who is setting new 
standards and moving industrial boundaries you need 
to look no further than Musk. A glimpse at the Prime 
Mover Matrix also tells us that, for most companies af-
fected, it is appropriate to at least in some aspects ad-
opt a follower strategy in order to move with the 
industry. Obviously, there are other options such as 
building niche strategies through high capacity in 
either technical innovation capacity or business innova-
tion capacity, but to ignore the present and possible fu-
ture impact of this particular actor would be hazardous 
for many companies related to electricity and trans-
port. Many car manufacturers are now following the 
Tesla lead but are also challenging the leading position. 
They do that for good reasons, since the position as lag-
ger at the bottom-left corner of the matrix (Figure 1) is 
not so compelling. Nobody wants to be the next Kodak.

No wonder, then, that we see many different conceptu-
al electric cars from a variety of makers. By building 
them, the development teams encounter new problems 
that need to be solved, and in this process their technic-
al innovation capacity increases, moving up the matrix. 
This is a common innovation strategy in the car in-
dustry. Problem solving not only solves problems; more 
importantly, it builds knowledge and thus absorptive 
capacity, and by that, it increases the possibility of at-
taining a more influential position. When it comes to 
business innovation capacity, we do not see the same 
obvious investments in knowledge through structured 
problem solving. Instead, as outside observers, we 
sometimes read about preproduction models that are 
tested in different environments and towards different 
customer groups. Whether this will be able to increase 
the business innovation capacity of the companies, I do 
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not know, but I find it interesting to reflect upon if we, 
through different models and processes, could increase 
a company’s business innovation capacity in similar 
ways as we use tools like conceptual cars to increase 
their technical innovation capacity. What the Prime 
Mover Matrix does is to at least pose the question if this 
might be a good move to increase a company’s business 
innovation capacity. How it is to be done is then a ques-
tion for the strategic conversation the matrix triggers. 

Conclusion

The article has introduced the Prime Mover Matrix as a 
conversation piece that will help management build 
strategic innovation capacity and gain desired influence 
on industrial standards and thus power.

There are several other models and tools for supporting 
strategic conversations, but these do not particularly fo-
cus on innovation as a strategic choice to guide how a 
company should build their innovative capacity in rela-
tion to industrial standards. Of course, you do not need 
the Prime Mover Matrix (or any other model) to have 
this conversation. It is, however, my firm belief that a 
common terminology along with a common visual mod-
el will help focus any conversation. Those who use the 
Prime Mover Matrix have to discuss and plot their com-
pany’s movement in comparison to other influential in-
dustrial actors and from this understanding develop 
strategies for how to best develop their technical innova-
tion capacity or business innovation capacity. Building 
these capacities deliberately means you have a plan for 
navigating the power structures that will determine 
your future, but also a chance for increasing your own 
power and leverage. 

It should also be stressed that becoming a technical, 
business, or prime mover has no value in itself and no 
company will automatically prosper from it. Instead, 
what these positions offer is influence over industries 
and society, where it is not the position but how you 
deal with it that will decide what you gain. 

The Prime Mover Matrix is based on the insight that 
continuous change is something natural in society, and 

companies need to find ways to continuously redesign 
themselves for best fit. All positions are temporary, and 
we should pay more attention to movements than ideas 
that bind us to view industrial standards, borders, or 
anything else as fixed. True innovations change indus-
tries and society, and we need to reclaim the profound 
impact of this understanding. Hence, having a good in-
novation strategy actually means that you have the de-
sire to not just follow the stream as a dead fish, but to 
be part of the complex that drive change. 

Even if you invest in product and service development, 
it does not automatically mean you will change any-
thing in industry or society. Neither does hollow pro-
clamations that a company is innovative. What will 
change industries and society is innovation, which in 
turn is dependent on the innovation capacity of your 
company. Low capacity then means low innovation po-
tential and low influence, whereas high capacity means 
that you will have the potential of being able to change 
the world; just like the high technical innovation capa-
city or business innovation capacity of Tesla (and re-
lated companies) now is changing the billion-dollar 
industry of car manufacturing. In this way, the Prime 
Mover Matrix is also a contribution in differentiating in-
novation as something extraordinary and as something 
very important for companies and the world. A good in-
novation strategy is dependent on good reflections, 
which in turn are dependent on good questions. What 
the Prime Mover Matrix does is to offer visual help to-
wards posing interesting questions, driving reflections, 
and reaching insights into how to build innovative capa-
cities that will help you reach the influence you desire. 
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How to Develop Innovation KPIs
in an Execution-Oriented Company

Victoria Lakiza and Isabelle Deschamps

Introduction

When they grow and become more established, com-
panies tend to lose their innovation capabilities while 
focusing on the execution of everyday routines. In this 
article, we refer to such companies as execution-ori-
ented, where “execution” refers mainly to short-term ac-
tions as opposed to long-term, systemic, and strategic 
thinking” (Lakiza, 2018). Such a company is risk averse 
and focuses on delivering tangible outputs without en-
suring that the resources spent are contributing to the 
company’s high-level objectives. This approach is not 
compatible with strong innovation capabilities, which 
are defined by Olsson and colleagues (2010) as the “abil-
ity to continuously develop innovations as a response to 
a changing environment”.

In the context of increasingly shorter company lifespans 
(Morris, 2009), the loss of innovation capabilities be-
comes a significant problem for established firms, 
which lose market share to more innovative players. 
This was one of the challenges faced by a 60-year-old 
family-owned Canadian manufacturer (hereafter “the 
company”) when our research group began its longitud-
inal research on innovation management practices 
based out of their head offices.

The starting assumption of this longitudinal research 
was that the performance measurement systems in 
place have an influence on the company’s innovation 
capabilities (Christensen, 1997; Perez-Freije & Enkel, 
2007; Pinchot III, 1985; Ries, 2011). Hence, a develop-
ment project focused on innovation key performance in-
dicators (KPIs) was seen by the Company as one way to 
support the development of their innovation capabilit-
ies. It was led by the first author of this paper as one of 
seven projects within a portfolio of longitudinal action 
research supervised by the second author.

Two key questions driving this research are: 

1. What kind of indicators are more appropriate for 
innovation? 

2. How they can be used to support and improve a 
company’s innovation capabilities?

Indeed, according to Saunila (2016), there is a lack of lit-
erature on the role of performance measurement in de-
veloping innovation capabilities. Although some 
companies do not measure their innovation perform-
ance, many of those who measure it do not know how to 
choose the appropriate metrics and systems. Ill-suited 

Numerous established companies look for ways to rejuvenate their innovation capabilities, 
as it is essential for their long-term survival. One way is through the development of key per-
formance indicators (KPIs) to measure innovation success. However, the wrong perform-
ance measurement approach can hinder innovation efforts. This case study explores the 
steps and challenges associated with the development of innovation KPIs in an established 
execution-oriented manufacturing company. Three prerequisites are proposed for such a 
project in a similar context: 1) a minimal maturity level of innovation processes, 2) strategic 
alignment, and 3) commitment to innovation. It is also proposed that, in such an execution-
oriented company, it might be more effective to start with KPIs that would encourage beha-
viours more favourable to innovation. Then, with stronger innovation capabilities, it will be 
easier to develop appropriate KPIs to measure the success of innovation endeavours. 

Not everything that can be counted counts, and not everything that counts can be counted.

William Bruce Cameron
In Informal Sociology: A Casual Introduction to Sociological Thinking (1963)

(This quotation was used frequently during the workshops in this study.)

“ ”
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indicators can result in inhibiting a company’s innova-
tion capabilities instead of supporting them 
(Christensen, 1997). Thus, the core interest behind this 
case study is to better understand how an established 
company can rejuvenate its innovation capabilities 
through the development of innovation KPIs.

This article is structured as follows. First, we present 
the case study context. Next, we share an overview of 
relevant innovation measurement theories. Then, we 
detail the research methodology and the case study 
steps, along with the proposed innovation KPIs. We 
then describe the biggest challenges met throughout 
the KPI development project. Finally, we conclude the 
article with recommendations regarding some pre-
requisites of innovation KPI implementation for similar 
contexts.

Case Study Context

In this section, the research context is presented, fol-
lowed by a quick overview of the company and its exist-
ing performance measurement systems before our 
intervention.

Research context
Our longitudinal action research involved a total of 7 
field researchers over three years. Each of them was 
present for 8 to 12 months at the case company and 
had a dual mandate: 

1. Exploration of a specific research theme related to in-
novation management and analysis of the com-
pany’s status with regards to this theme.

2. Execution of a specific mandate for the company by 
transferring and implementing best practices from 
literature to improve their innovation capabilities 
with regards to the research theme.

The present case study is based mainly on the work of 
the first author on innovation performance measure-
ment systems. The company asked the researcher to 
help develop KPIs to measure the overall performance 
of all types of their technical innovation projects.

For the purposes of this action research, the researcher 
worked as an integral part of the recently formed Innov-
ation, Research & Development and Technology (IRDT) 
group within the company’s engineering department. 
The technical innovation performance under study in-
cluded new product development projects, innovation 

on customer orders, and new technology development. 
These covered anything from minor incremental im-
provements on existing products to “new to the world” 
products. The management of the IRDT group saw the 
development of innovation KPIs as a way to legitimize 
and improve the visibility of the innovation manage-
ment practices being implemented.

Case company
The company is a Canadian specialized manufacturer 
that counts almost 2000 employees in North America 
and Europe. It was founded in the 1950s by an inventor 
and entrepreneur. As it is often the case in companies 
founded on a single technological innovation 
(McAdam & Keogh, 2004), the founder was an engineer 
with multiple patents to his credit but lacking some of 
the specific knowledge and skills necessary to develop 
within his company what Wolpert (2002) describes as 
“exploration competencies”. With the high power con-
centration in the founding family’s hands for decades, 
the company did not build solid management capacity 
nor key elements of an innovative company culture 
such as decision making and accountability (Rao & 
Weintraub, 2013). 

The founder remained at the head of the company un-
til the early 2000s and continued to be its main driving 
force of innovation for several more years. As in a typic-
al family business generational model (Hiebl, 2015), the 
second generation focused more on operations optim-
ization and acquisitions; the third generation, which re-
cently began to access upper management positions, is 
trying to rejuvenate the company’s innovation capabil-
ities (Brodeur et al., 2017).

During the presence of our research group on site, the 
company hired its first non-family member President 
and CEO. He joined the Company after major opera-
tional issues started to affect its overall performance 
and high-quality reputation due to significant delivery 
delays. The new CEO took on the challenge of fixing 
these operational issues. 

Existing performance measurement systems
During the second year of our longitudinal research, 
each department (engineering, marketing, sales, and 
operations) had its own data management system. 
However, there were few links and little transversal 
communication between the systems and the depart-
ments. Few employees had access to any system from 
other departments. Moreover, the main data manage-
ment systems (engineering and sales) had been built 
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mostly in-house throughout the years, and their usage 
was far from intuitive for someone new or from a differ-
ent department.

The new CEO developed a new scorecard to measure 
the company’s performance. Most of the high-level 
KPIs chosen were short-term financial metrics, with 
none regarding innovation, as illustrated in Table 1. 
The VPs received the mandate to cascade down the 
new company goals and KPIs. Few, however, seemed to 
know how to approach this task. 

Moreover, an effort to develop and implement indicat-
ors to measure the success of new product develop-
ment projects only, was undertaken by the company’s 
innovation management team during the first year of 
our research (i.e., before the case study presented here) 
and therefore was done without the participation of our 
research team. As part of that effort, a brainstorming 
session with innovation stakeholders on what is pos-
sible to measure resulted in a list of 38 indicators, 
presented in Table 2. This initial step was followed by 
an assessment of which indicators were measurable 
with the existing data management systems, which 
eliminated 14 indicators that were too difficult to col-
lect (in bold in Table 2). The innovation management 
team found that different stakeholders were interested 
in different indicators. The company began to collect 

the remaining 24 metrics monthly and to share them 
with the relevant stakeholders. However, no specific 
goals were attached to most of these indicators, and 
they were not strategically related to the executive 
scorecard presented in Table 1. The chosen indicators 
were associated with one of three phases: 1) Front-End 
of Innovation (FEI), 2) Product Development Process 
(PDP), or 3) Post PDP. They were a mix of financial, op-
erational, process, and portfolio indicators as categor-
ized in Table 2. The 14 indicators that were not 
implemented seemed like the most important ones to 
the IRDT group. However, there were no resources 
available to work with the relevant departments in or-
der to implement these indicators.

Innovation Measurement Theories and Their 
Applicability

Performance measurement is necessary to be able to 
detect poor performance and take appropriate actions 
towards improvement (Godener & Soderquist, 2004). 
While some authors believe that control systems and 
performance measurement systems can hinder employ-
ee creativity and intrapreneurial efforts (Christensen, 
1997; Morris & Kuratko, 2002; Pinchot III, 1985; Shih & 
Yong, 2001), others think that they can contribute to 
higher innovation effectiveness by providing guidance 
and highlighting where improvement is possible 

Table 1. The case company’s executive scorecard
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Table 2. New product development performance indicators developed prior to our innovation KPI mandate
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(Cooper & Edgett, 1996; Griffin, 1997; Hart et al., 2003; 
Jiménez-Zarco et al., 2006; Marginson, 2002; Neely et 
al., 2000; Neely et al., 1997). This section provides a 
quick overview of the history of performance measure-
ment systems, as well as a short literature review on 
such systems specifically related to measuring innova-
tion. The main functions and usages of performance 
measurement systems are also discussed and followed 
by a few guiding principles for their effectiveness. 

History of performance measurement systems
Historically, performance measurement systems used 
to be under the finance function, had mostly financial 
metrics, and used data from accounting and finance 
(Bremser & Barsky, 2004; Neely et al., 2000; Neely et al., 
1997). However, this approach provided limited dia-
gnostic power and forced a short-term orientation, 
eventually resulting in a demand for more balanced 
performance indicators with measures of customer sat-
isfaction and human capital (Jiménez-Zarco et al., 
2006).

More balanced performance measurement systems 
covering different performance perspectives were de-
veloped to address this need. These included the Bal-
anced Scorecard (Kaplan & Norton, 1992) and the 
Performance Pyramid Prism (Lynch & Cross, 1991). 
Such models focus on strategic alignment and facilitate 
translating strategy into action (Garengo et al., 2005). 
While a number of authors believe that the Balanced 
Scorecard can be used for innovation performance 
measurement (Bremser & Barsky, 2004; Kerssens-van 
Drongelen & Bilderbeek, 1999; Kerssens-van Drongelen 
et al., 2000), others think it is too complex to implement 
and not appropriate for this context (Garengo et al., 
2005; McAdam, 2000; Oriot & Misiaszek, 2012).

Garengo and colleagues (2005) found that a focus on 
stakeholders has become one of the key dimensions of 
models for contemporary performance measurement 
systems. According to Kaplan and Norton (1996), cus-
tomers’ concerns generally fall under time, quality, per-
formance, and cost. Knowledge of stakeholders’ 
expectations and attention to their needs is essential 
for a company to thrive (Atkinson et al., 1997; Neely et 
al., 2002), especially in highly uncertain contexts char-
acteristic of innovation (Dewangan & Godse, 2014). In 
their study on the effectiveness of R&D performance 
measurement in the Netherlands, Kerssens-van 
Drongelen and Bilderbeek (1999) found that customer 
focus might be the most important characteristic that 

distinguishes effective performance measurement sys-
tems. Storey and Kelly (2001) claim that, from a custom-
er point of view, a successful new product satisfies new 
needs or desires and outperforms other products. Ac-
cording to a survey of practitioners by Griffin and Page 
(1993), while many would like to measure customer sat-
isfaction (44%), very few do (10%) as it usually incurs 
additional costs.

Innovation performance measurement systems
Innovation performance measurement brings addition-
al challenges given its dynamic and evolving nature 
(Kirchhoff et al., 2013). While the financial metrics are 
the most popular, there is no consensus among re-
searchers (Jiménez-Zarco et al., 2006) or practitioners 
(Griffin & Page, 1993) on the most useful innovation 
KPIs. According to Werner and Souder (1997), who re-
viewed 40 years of literature, the most complex metrics 
are often the most useful. They are also the most costly 
to develop and use.

Following a survey of practitioners, Griffin and Page 
(1993) found a gap between the measures used and 
those that the managers would like to use. They also 
found that the most innovative firms focus on meas-
ures of recent and future company growth while the 
least innovative ones prefer more efficiency-oriented 
metrics (Griffin & Page, 1996). According to Hitt and col-
leagues (1996), the most innovative companies focus 
more on strategic controls than on the financial ones. 
Storey and Kelly (2001) also found that the truly innov-
ative firms favour soft indicators while the least innovat-
ive ones focus on financial metrics.

Through decades of research, it has been difficult to 
achieve a common understanding and provide clear re-
commendations to managers on innovation manage-
ment and decision making because of the inherent 
variance of innovation and its context specificity 
(Brophey et al., 2013; Vorbach & Perl, 2007). The appro-
priate success metrics depend on the type and context 
of the project (Petersen et al., 2010). Indeed, some case 
study research highlights the fact that the uniqueness 
of each innovation context makes comparisons and 
generic best practices impracticable (Bremser & Barsky, 
2004; Brophey et al., 2013; Brophey & Brown, 2009; 
Godener & Soderquist, 2004; Griffin & Page, 1996; 
Jiménez-Zarco et al., 2006). Consequently, the perfect 
KPIs probably do not exist. It is more worthwhile to 
look for guidelines on how to choose appropriate met-
rics and systems based on various contextual factors. 
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Functions and usage of performance measurement systems
Innovation performance measurement is idiosyncratic 
for each company at a given point in time and for each 
type of innovation project (Bremser & Barsky, 2004; 
Brophey et al., 2013; Brophey & Brown, 2009; Godener & 
Soderquist, 2004; Griffin & Page, 1996; Jiménez-Zarco et 
al., 2006). It is important to understand the reasons why 
there is a need to measure performance and what is the 
intended use of the data, before looking into what to 
measure (Ojanen & Vuola, 2005; Perez-Freije & Enkel, 
2007).

Kerssens-van Drongelen (1999) identified the seven fol-
lowing functions of a performance measurement sys-
tem:

1. Provide insight into deviations of performance from 
objectives to allow management to decide if steering 
measures are necessary

2. Provide insight into deviations of performance from 
objectives to allow staff to decide if steering measures 
are necessary

3. Fuel learning on the system that is being controlled to 
enable better planning and control in the future

4. Facilitate alignment and control of objectives

5. Support decision making with regards to perform-
ance-based rewards

6. Provide input to support and justify decision making

7.Motivate employees through feedback

Godener and Soderquist (2004) examined the literature 
and regrouped the possible uses of performance meas-
urement for R&D and new product development into 
five categories:

1. Communication of objectives, agreements and rules

2. Definition of corrective actions based on diagnosis 
and control

3. Resource allocation

4. Decision making on individual rewards and incentives

5. Learning and continuous improvement

From a different perspective, Cirka (1997) groups con-
trol strategies into three categories based on what they 
do: 1) regulate the organization’s inputs, 2) govern em-
ployees’ behaviours, or 3) measure achievement and 
outputs. 

Guiding principles for an effective performance measure-
ment system
Based on a study of the literature of performance meas-
urement systems for innovation, Dewangan and Godse 
(2014) propose five guiding principles for an effective 
performance measurement scheme, arguing that it 
must:

1. Be multi-dimensional

2. Measure performance of various stages within the in-
novation cycle

3. Address organizational stakeholder goals

4. Support a cause-and-effect relationship

5. Be easy to implement and use (aligned with existing 
performance measurement systems and cascaded 
through various hierarchical levels)

According to Bremser and Barsky (2004), properly selec-
ted metrics should be drivers of sustained profitability. 
To do so, the firm should develop a set of hypothesized 
cause-and-effect relationships that show the expected 
long-term results from specific current actions (Brem-
ser & Barsky, 2004). Over time, the hypotheses can be 
verified and adjusted if proven wrong. Finally, Collins 
and Smith (1999) believe that there has to be a balance 
between leading, lagging, real-time, and learning indic-
ators.

Summary of insights from literature with regards to our 
case study
There is no consensus in either the literature or prac-
tice on the appropriate KPIs to use for innovation per-
formance measurement (Griffin & Page, 1993; 
Jiménez-Zarco et al., 2006). Nevertheless, the literature 
review allowed for the identification of several common 
characteristics of performance measurement systems 
that are more conducive to innovation, as presented in 
Table 3. Based on our analysis of the company’s con-
text, these characteristics did not apply to the com-
pany’s performance measurement systems at the time 
of study and were used to guide our propositions. 
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Indeed, the case company’s performance measurement 
systems are not balanced as they are mostly financial 
and have a significant lack of customer-based metrics. 
Success from a customer point of view is difficult to 
define as there are no efficient feedback loops between 
the company and its customers. In addition, there is 
little alignment between their executive scorecard and 
the one for new product development, notably because 
innovation is not part of the executive scorecard. 

Moreover, the case company favours easy and accessible 
efficiency-oriented metrics. However, when asked about 
what really needs to be measured, the stakeholders are 
interested in intangible indicators that are difficult to 
measure, but they do not invest the resources necessary 
to develop the appropriate measurement systems. This 
is typical of the least innovative firms according to both 
Griffin and Page (1996) and Storey and Kelly (2001).

Several authors agree that innovation performance 
measurement is idiosyncratic to each company’s specif-
ic context (Brophey et al., 2013). Consequently, some au-
thors propose guidelines on how to choose the 
appropriate metrics for each case (Dewangan & Godse, 
2014). Finally, it is important to determine the intended 
use of performance measurement in order to choose 

suitable indicators (Ojanen & Vuola, 2005; Perez-Freije 
& Enkel, 2007).

Innovation KPI Development at the Case 
Company

The objective of the researcher’s mandate was to devel-
op a set of three to five simple but comprehensive KPIs 
to assess the performance of technological innovation 
and to evaluate the contribution of the IRDT team to 
the company’s overall performance. The KPIs were 
meant to cover new product development, innovation 
on customer orders, and technology development. Be-
low, we present a brief overview of the researcher’s gen-
eral methodology before diving into the key steps taken 
in the development of the innovation KPIs. 

Research methodology
The central interest of this study was to better under-
stand how organizational change unfolds in practice. 
Research design choices, as presented in Figure 1 were 
made to achieve this goal. Although some general re-
search steps were planned, the multiple data collection 
methods presented in Figure 1 were used mostly iterat-
ively, adapting to new questions and opportunities 
arising as the research unfolded.

Table 3. Characteristics of performance measurement systems favourable to innovation (reproduced from Lakiza, 2018)
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Although not all the research data collection methods 
were directly associated with the KPI development 
mandate, the resulting observations also contributed to 
the thinking on the most appropriate innovation KPIs.

KPI development steps
Figure 2 presents the general process flow of the innov-
ation KPI development mandate within the case com-
pany. Some of the key high-level steps are described in 
greater detail below.

Stakeholder input
At the beginning of our mandate, we met the internal 
innovation stakeholders in order to outline the pro-
ject’s scope, describe the researcher’s role, understand 

their expectations, and build trust (Patton, 1987). A 
total of 16 interviews were carried out with stakeholders 
from the Engineering, Marketing, Sales, and IT & 
Strategy departments. External company stakeholders 
were not involved in this mandate, primarily because of 
the general lack of external input in the company’s 
activities, as explained later. The project-scope inter-
views identified a clear need to bridge the gap between 
different stakeholders’ views on innovation and their 
measurement needs. Therefore, a participatory work-
shop was developed to build shared understanding 
through discussions among key stakeholders on their 
main expectations and needs for measurement. The 
aim was to achieve a common view on the most import-
ant aspects to be measured. 

Figure 1. Research design choices

Figure 2. Process flow for developing innovation KPIs
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First, the participants were asked to share what func-
tions of performance measurement systems (Kerssens-
van Drongelen, 1999) they were looking for and how 
they would like to use the future innovation KPIs 
(Godener & Soderquist, 2004). This input helped the 
stakeholders focus on what matters to them, instead of 
choosing some existing popular metrics without ensur-
ing their usefulness.

Further questions helped explore what successful in-
novation meant to the participants. This step contrib-
uted to the sharing of different views on the subject so 
as to start building a common understanding on how 
they want success to look for the company’s projects.

The alignment of innovation activities with corporate 
strategy is judged by many as essential (Bremser & 
Barsky, 2004; Jiménez-Zarco et al., 2006; Kuratko et al., 
2014). Moreover, senior management involvement is 
crucial in order to ensure successful implementation 
and overall alignment of key measures within a score-
card (Kaplan & Norton, 1992). However, it was not pos-
sible to work fully in alignment with the upper 
management and strategy as innovation management 
efforts were not well integrated with high-level priorit-
ies. However, efforts were made to obtain key input 
from the stakeholders in order to apply some of the Bal-
anced Scorecard philosophy. As part of the workshop, 
key questions addressing each of the four Balanced 
Scorecard perspectives (Kaplan & Norton, 1992) were 
used and are presented in Table 4.

Finally, of all the topics discussed during the work-
shop, each participant was asked to identify the single 
most important one that they believe will demonstrate 
innovation success. The responses were then clustered 
in categories and voted on. The “Customer Wow 
Factor” was determined as the main aspect to measure.

Feedback discussions and KPI decision making
Following the KPI requirements workshop, input from 
the participants was analyzed and discussed with fel-
low researchers as well as with the lead academic re-
searcher. During the development of the first KPI 
proposal, several discussions were held with some of 
the key stakeholders including the IRDT director, some 
managers from the IRDT group, and from the Market-
ing department. The first set of KPIs was then presen-
ted to 11 stakeholders for feedback during individual 
interviews. This led to modifications to the proposed 
KPIs before the final proposal.

As functional integration has a positive impact on pro-
ject lead-time and cost (Clark & Fujimoto, 1991; Gomes 
& Pearson, 2001), Godener and Soderquist (2004) be-
lieve that inter-functional processes and measurement 
can improve the performance of innovation endeav-
ours. However, Engineering and Marketing decision 
makers were unable to agree on common measures to 
implement; each group focused on its own interests 
and avoided getting involved in the other’s KPIs. Unfor-
tunately, this resulted in working separately with En-
gineering and Marketing stakeholders on different 
metrics. 

Proposed KPIs
The five guiding principles proposed by Dewangan 
and Godse (2014) and presented above were used for 
the development of proposed KPIs, as presented in 
Table 5.

The introduction of innovation performance metrics 
can contribute to higher performance by providing 
guidance and direction to the innovation efforts (Mar-
ginson, 2002). However, it might sometimes be too 
early to effectively introduce KPIs. According to a re-
view of 10 business process management (BPM) mod-
els by Röglinger, Pöppelbuß, and Becker (2012), in 
most models, the development of KPIs is at maturity 
level 3 (out of 5). In this case, the company’s innova-
tion processes were assessed as being mostly between 
BPM maturity level 1 and 2 (Houllier, 2017) by a mem-
ber of our research team.

Table 4. Balanced Scorecard perspectives questions 
used at the KPI requirements workshop
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In such circumstances, instead of developing KPIs to 
measure the success of innovation activities, it was de-
cided to focus on KPIs that could help drive the right be-
haviours to help the company mature its innovation 
processes and improve its innovation capabilities. Sev-
eral characteristics of the case company that hindered 
its ability to continuously develop innovations were 
identified (Brodeur et al., 2017; Lakiza et al., 2017) and 
further confirmed by results of an Innovation Quotient 
(IQ) questionnaire that was used to assess how favour-
able the company’s culture was to innovation (Rao & 
Weintraub, 2013).

It was possible to propose a set of KPIs suited for a com-
pany with an immature innovation management system 
working towards rejuvenating its innovation capabilities. 
Table 6 presents a summary of the KPIs proposed as well 
as the practices they encourage and the behaviours they 
are meant to change in order to improve the company’s 
innovation capabilities over time.

Summary of KPI Development Challenges

In summary, there was a significant gap between what 
came out as the appropriate measures from the stake-
holder input activities, the type of measures they were 
using, and the specific indicators they had in mind for in-
novation. This is not surprising, as Griffin and Page 
(1993) found little overlap between the measures used 
by practitioners and those that they would like to use. 
When asked why they would not use what they believe 
would be more useful, the reasons from the survey by 
Griffin and Page (1993) were:

1. Lack of appropriate systems in place (37% of respond-
ents)

2. Company culture does not support measuring (17%)

3. No one is held accountable for the results (12%)

4. Short-term orientation (10%)

5. Lack of understanding of the development process 
(10%)

6. No time to measure (8%)

7. Measuring is unimportant (6%)

These reasons align well with some of the challenges met 
when trying to develop innovation KPIs at the case com-
pany. As mentioned in the previous section, the level of 
maturity of the company’s innovation processes was too 
low for an efficient introduction of innovation KPIs. 
Therefore, it was decided to focus on KPIs that would 
help improve innovation capabilities and mature the 
company’s overall innovation management processes. 
In addition, four other KPI development challenges were 
met: the lack of strategic alignment both internally and 
externally, as well as risk aversion and execution mind-
set. Table 7 summarizes how the five challenges inhib-
ited the successful development of innovation KPIs.

Table 5. Guiding principles for KPI development, based 
on Dewangan and Godse (2014)
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Recommendations

The results of the IQ questionnaire confirmed that the 
company’s culture was not favourable to innovation at 
the time of study. During the development of the innov-
ation KPIs, numerous challenges resulting from the 
company’s culture were met, such as risk aversion, 
silos, and an execution-oriented mentality. Based on 
these challenges, three conditions were identified as 
prerequisites to implementing successful innovation 
KPIs: a minimal BPM maturity level of innovation pro-
cesses, the strategic alignment of the innovation efforts 
with the company’s goals as well as commitment to in-
novation. Each of these conditions is addressed in 
greater detail in the following paragraphs.

First, when most innovation processes are in the early 
stages of being developed and tested, it is difficult to de-
velop robust and useful KPIs, as the processes that are 

being measured are themselves in development and 
constantly change. In a context of limited resources, de-
veloping KPIs to measure the performance of immature 
processes might not be the best investment. KPIs to en-
courage desired behaviours that are hypothesized to im-
prove future performance might be a more efficient 
approach than KPIs to measure the performance of in-
novation processes.

Second, the lack of strategic alignment made this man-
date less efficient. It was not possible to fully align the 
proposed KPIs with the company strategy. In addition, 
alignment among the innovation stakeholders revealed 
itself to be a significant challenge in a context of strong 
silos. Discussions on the KPI development were drag-
ging as both sides were focused on their own ideas, 
biased by their functional background, and with little 
common innovation language. A holistic approach is ne-
cessary to ensure that the different parts of the company 

Table 6. Proposed innovation KPIs with encouraged practices and desired behaviour change
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Table 7. Key challenges and their impact as inhibitors on innovation KPI development
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are working together towards higher performance (Ka-
plan & Norton, 1992). When development work is done 
without alignment and is not prioritized by upper man-
agement, it ends up being half completed or used incor-
rectly, and is sometimes dropped (Garengo et al., 2005). 
Experience with these outcomes makes the stakehold-
ers lose faith in such projects and makes similar efforts 
even more difficult in the future.

Third, there was no commitment, particularly from up-
per management, towards innovation. The longitudinal 
research was taking place in the midst of numerous or-
ganizational changes, most of which were focused on 
fixing the company’s operational issues. While many 
believed that innovation is important, there was no 
formal commitment to innovation and it was rarely an 
employee’s priority. Important resources were granted 
to develop new teams, tools, and processes towards op-
erational excellence, while the IRDT group was strug-
gling to justify a dedicated budget and resources for 
new product development. While IRDT employees 
were encouraged to innovate, they were constantly 
pulled into day-to-day incremental improvements and 
firefighting. Without commitment, no risk will be suffi-
ciently encouraged as it will never be prioritized over 
the day-to-day operations.

These three prerequisites also influence one another. 
When there is real commitment to innovation, it will be 
part of the company’s strategy and it will be easier to 
align the innovation management development efforts 
with the company’s goals. When there is alignment, 
more resources will be available and focused on devel-
oping more solid and mature processes.

These prerequisites are by no means meant to be ex-
haustive, especially in a general context. They represent 
the biggest barriers met during the innovation KPI man-
date at the case company and are indicative of what 
can make a similar project challenging in a comparable 
context. 

Discussion and Conclusion

The purpose of this article was to share learnings from 
the development of innovation KPIs in an execution-
oriented Canadian manufacturing company. It brings 
to light the current state of the literature on innovation 
performance measurement and proposes steps and 
guidelines that could be followed to develop appropri-
ate innovation KPIs in an execution-oriented company. 
The lessons learned and challenges met could benefit 
managers embarking on a journey to rejuvenate their 

company’s innovation capabilities, as well as research-
ers in the field of innovation performance measure-
ment systems and management. However, the specific 
KPIs proposed in this study may not necessarily be 
transposable to a different situation, even with a similar 
context.

Performance measurement systems are idiosyncratic to 
the context (Bremser & Barsky, 2004; Brophey et al., 
2013; Brophey & Brown, 2009; Godener & Soderquist, 
2004; Griffin & Page, 1996; Jiménez-Zarco et al., 2006). 
Thus, our approach was to use guiding principles for an 
effective performance measurement system by Dewan-
gan and Godse (2014) in order to propose appropriate 
KPIs for the company at its specific state of innovation 
management capacity, rather than searching for the 
“perfect” KPIs.

The mandate at the case company was originally to pro-
pose KPIs to measure the success of innovation efforts. 
The low BPM maturity level of its innovation processes, 
the lack of strategic alignment, as well as the lack of 
commitment to innovation made this task very challen-
ging. However, “the measures are not an end point but 
a dynamic phenomena that must be continually re-
viewed and developed during the transitional period 
when creativity and innovation is [sic] developed” 
(McAdam & Keogh, 2004). Given that a bigger goal was 
the rejuvenation of innovation capabilities, it made 
sense to focus on KPIs that would help drive behaviours 
favourable to innovation and the development of better 
innovation capabilities rather than KPIs that measure 
innovation success. If we are right in believing that bet-
ter innovation processes are the foundation of better in-
novation performance, this will ultimately have the 
desired results.

The introduction of KPIs with a goal to encourage beha-
viours more conducive to innovation is believed to 
eventually contribute to changing the company’s cul-
ture, opening it up to opportunities. With a more in-
trapreneurial culture, an introduction of KPIs with a 
goal to measure the success of innovation activities 
might be easier, as some of the challenges and inhibit-
ors met in this case study will normally be less promin-
ent. For more on this aspect and a conceptual 
framework on the triple dynamic relationship between 
intrapreneurial culture, performance measurement sys-
tems, and innovation capabilities, see Lakiza (2018). 

This case study lays the groundwork for several re-
search opportunities. First, the proposed framework 
mentioned above, as well as the findings shared in this 
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article, could be further tested in other companies of 
similar and different types to understand what com-
pany aspects have an influence on similar projects. 
More comprehensive research regarding the barriers to 
the implementation of innovation KPIs in an execution-
oriented company could follow. Additional longitudinal 
research focusing on innovation KPI implementation 
and its impacts on the case company’s culture and in-
novation capabilities a few years later could help verify 
the propositions raised by our longitudinal action-re-
search study.
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A Case Study in the Automotive Sector
Rebecca Hirte

Introduction

Currently, established corporations are facing signific-
ant challenges due to digital transformation, which is 
blurring borders between traditional sectors and new 
market entrants, which in turn, affect the corporations’ 
innovation endeavours (Gao et al., 2016). Thus, in order 
to advance their innovation activities, many large cor-
porations implement new centres of innovation, for ex-
ample, corporate incubators, where employees have the 
opportunity to work on new business models within a 
protected environment (Klandt & Brüning, 2002). 

According to Weiblen and Chesbrough (2015), corpor-
ate incubators aim to provide an atmosphere in which 
“innovation can grow better than in the slow and bur-
eaucratic parent organization”. In connection with this, 
corporate incubators represent a strategic tool for re-de-
fining established processes and structures, which cre-
ates a non-bureaucratic environment (Ford et al., 2010). 

Existing incubation literature mainly focuses on the clas-
sification of different types of incubators (e.g., Barbero 
et al., 2012) and the impact on their environment (e.g., 
Colombo & Delmastro, 2002). The latter research stream 
particularly incorporates studies on incubator tenants 
as well as economic spill-over effects (Becker & Gass-
mann, 2006). However, the challenge of successfully im-
plementing such a novel innovation unit within an 
established corporation from the perspective of middle 
managers has been neglected by researchers so far. 

In general, corporate incubators are classified at the in-
tersection between corporate venturing and business in-
cubation (Ford et al., 2010) and therefore refer to the 
corporate entrepreneurship literature. Hereby, a decent-
ralized innovation approach as well as a high degree of 
management support are considered essential (e.g., 
Scheepers, 2011). Thus, the role of middle managers as 
an interface between employees and top management 
(Balogun, 2007) should be included in this context.

Lately, there has been a growing tendency of corporations to establish corporate 
incubators as a strategic tool of transformation. However, the managers of those 
incubators are often lacking the appropriate knowledge and experience when it comes to 
setting the right framework for implementing such novel innovation units. In this 
context, the role of middle managers needs to be re-evaluated in order to support them 
with the right toolset for such an endeavour to become successful. This article analyzes 
the role of middle managers in the implementation of a corporate incubator by 
conducting an in-depth single case study within a large German automotive company. In 
addition to insights from a comprehensive literature review, the study’s interviews with 
13 experts reveal challenges as well as key success factors from the perspective of middle 
managers on the stated research problem. In particular, the ability of middle managers to 
influence employees and top management has been considered with the aim of avoiding 
resistance and failure. The findings from this study contribute to the research streams of 
corporate incubation and middle management. In addition, the findings are particularly 
relevant for managers of large corporations who are facing the challenge of transforming 
their organization due to digitalization and unpredictable developments in the market. 

Ideas are a commodity. Execution of them is not.

Michael Dell
Dell Chairman and CEO

“ ”
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Research on middle management highlights two major 
streams: the strategic contribution of middle managers 
within organizations and their role in connection with 
organizational change (Rezvani, 2017). To date, no ex-
plicit research on middle management in the field of 
corporate incubation has been conducted, which indic-
ates a significant gap. 

Given that middle managers often struggle with apply-
ing the right measures for a successful implementation 
of new entities (Floyd & Woolridge, 1994; Kuyvenhoven 
& Buss, 2011), and especially due to the role of a lack of 
specific knowledge about their specific function and ex-
pertise in connection with the case of corporate incuba-
tion (e.g., Hornsby et al., 2002), avoiding a high risk of 
failure requires a deeper analysis of this issue. This re-
search aims to combine the research fields of corporate 
incubation and middle management in order to con-
tribute to closing the mentioned research gaps. Further-
more, practical recommendations for the successful 
implementation of a corporate incubator would be rel-
evant to middle and upper management of such incub-
ators. Therefore, the following research question has 
been analyzed: 

What challenges occur during the implementation 
of a corporate incubator and how can middle 
managers successfully guide this process? 

In order to provide a more detailed understanding of 
the research topic, the following section depicts the the-
oretical framework of the outlined problem statement. 
In addition, the presented research question is ana-
lyzed by the aid of 13 qualitative expert interviews that 
highlight practical lessons learned, critical success 
factors, and challenges within the studied context. Fi-
nally, the conclusion of this article incorporates relev-
ant implications for research and practice, as well as 
limitations of this study. 

Theoretical Framework 

Corporate incubators as a catalyst for innovation
The concept of incubation dates back to 1959 when a 
large factory building was provided to several founders 
and small firms for a favourable fee (Adkins, 2002). 
Throughout the years, incubators developed from offer-
ing infrastructure in form of affordable office space and 
shared resources in the first generation (Lalkaka, 2000) 
to the current approach of supporting various facets of 
novel ventures by financial support, shared resources, 
office space, business support, and access to networks 
(Hansen et al., 2000). 

Corporate incubators represent an instrument of typic-
ally large corporations to enhance their R&D-based in-
novation activities with the aim of developing novel 
business opportunities (Gassmann & Becker, 2006b). 
According to Smilor (1987), corporate incubators are 
“managed as professional service firms, acting in the 
larger interest of their parent corporation while lever-
aging their knowledge networks”. Furthermore, several 
studies describe them as “specialized corporate units 
that hatch new businesses by providing physical re-
sources and support” (Colombo & Delmastro, 2002; 
Hansen et al., 2000; Seidel, 2001). Based on their analys-
is of 25 case studies, Becker and Gassmann (2006) pro-
posed four different archetypes of corporate 
incubators: the fast profit incubator, the leveraging in-
cubator, the in-sourcing incubator, and the market in-
cubator. 

Such new incubation entities are applied by firms in or-
der to enable small and agile teams to operate within a 
flexible and non-bureaucratic environment. Thereby, 
involved employees are encouraged to adopt new per-
spectives and apart from their usual way of thinking, 
which at the same time has the potential to speed up 
their operations (Ford et al., 2010; Von Zedtwitz, 2003). 
In connection with this, existing research shed light on 
the incubation process, which basically incorporates 
three phases: pre-incubation, incubation, and post-in-
cubation (e.g., Bergek & Norrman, 2008; Hackett & 
Dilts, 2004). During the pre-incubation phase, the 
screening and selection of incubator tenants take place, 
as well as the preparation of the program with respect 
to (financial) resources (Gassmann & Becker, 2006a). 
The main incubation phase refers to the incubator’s 
support services for business development (Gerlach & 
Brem, 2015) and the post-incubation phase addresses 
the ventures’ exit and consolidation (Ratinho, 2011). 

Furthermore, a significant number of studies focuses 
on a corporate incubator’s impact on its environment, 
which for instance depends on the selection criteria of 
tenants (e.g., Bergek & Norrman, 2008; Hackett & Dilts, 
2004; Soetanto, 2004). Several studies attempt to define 
success factors for the outcome of corporate incubation 
and thereby, for instance, refer to client-specific met-
rics (Bøllingtoft & Ulhøi, 2005; Lee & Osteryoung, 2004). 
According to Allen and McCluskey (1991), the value pro-
position of incubators strongly depends on the 
provided infrastructure and other service offers, which 
is supported by several authors (De Cleyn et al., 2013; 
Hansen et al., 2000; Lewis, 2002;). While existing studies 
provide valuable insights for the corporate incubation 
approach itself, the last phase after the incubation as 
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well as the implementation of such an entity before-
hand have been rather neglected so far. However, as 
both aspects also seem to be significant for the out-
come of incubation, this study has the aim to provide a 
contribution to this gap in the research.

Given that corporate incubators represent a strategic 
tool for organizations, which entails change and trans-
formation, the capabilities of managers – especially on 
an intermediate level – to steer such an endeavour be-
comes highly relevant with respect to a diligent imple-
mentation and employees’ perception of such a new 
unit.

The middle manager’s role within an organization
The importance of middle managers in contemporary 
organizations was first addressed by the study of Bower 
in 1970. In this context, Uyterhoeven (1989) defined a 
middle manager as “a general manager who is respons-
ible for a particular business unit at the intermediate 
level of the corporate history”. Existing studies incor-
porate intensive research on the role of middle man-
agers within firms (e.g., Fenton-O’Creevy, 2000; Raghu 
Raman, 2009), their impact on employee involvement 
(Fenton-O’Creevy, 1998), or human resources and 
middle managers (Currie & Procter, 2001). In addition, 
several key studies need to be mentioned in the context 
of middle management, such as Floyd and 
Wooldridge’s (1992) analysis of the strategic role of 
middle managers or Wang and Schneider’s (2003) lon-
gitudinal study on the dynamics of multicultural leader-
ship team development. 

Further research has analyzed the role of middle man-
agers and their contributions in connection with entre-
preneurship and strategy (e.g., Drucker, 1985; Pinchott, 
1985; Zahra, 1991). In particular, middle managers take 
on the following roles for effective corporate entrepren-
eurship: innovator, risk taker, and facilitator of organiz-
ational learning (Burgess, 2013). Quinn (1985) 
highlighted the value and importance of middle man-
agers in connection with the innovation process of es-
tablished corporations. Furthermore, a middle 
manager’s expertise (Raghu Raman, 2009) with regards 
to the firm’s internal environment has the potential to 
positively influence systems, processes, and the man-
agement of resources (Geisler, 1993), and therefore 
their contribution to corporate entrepreneurship (Bur-
gess, 2013). As most senior managers do not actively 
participate in any day-to-day operations, middle man-
agers represent a crucial vehicle for communicating the 
firm’s mission, goals, and priorities to employees. 
Thereby, they apply formal as well as informal ap-

proaches to support idea generation and innovations 
within the firm’s strategic framework (Burgelman, 
1983). Furthermore, middle managers encourage cor-
porate entrepreneurial activities by providing rewards 
and allowing their staff to take risks (Kanter, 1985). Ac-
cording to Schiersmann and Thiel (2008), particularly 
within large organizations, middle management is of-
ten responsible for the promotion of agility and trans-
formation. Therefore, the attitude and initiative of 
middle managers decisively impact the success of any 
organizational transformation initiative (e.g., Oster-
man, 2009).

Besides an extensive body of research on middle man-
agement within several fields, the role of middle man-
agers has not been analyzed in connection with 
corporate incubators, which depicts a rather new scen-
ario for firms in transition. Therefore, the following ana-
lysis aims to tackle this research gap using an in-depth 
single case study approach.

Methodological Approach 

In order to analyze the depicted problem statement, 
this research relies on the methodological approach of 
an in-depth single case study based on qualitative data. 
According to Yin (2011), this research design is espe-
cially suitable for studies in underexplored research 
areas. Furthermore, single case studies are recommen-
ded if researchers seek deeper understanding of the 
subject and want to study a group of people.

The presented case study has been conducted in collab-
oration with a large multinational German corporation 
from the automotive sector. This type of organization is 
often characterized by practitioners and scholars as re-
luctant to change (e.g., Brunninge et al., 2007). This re-
search object was also chosen because its innovation 
endeavours, corporate structure, and culture are con-
sidered comparable to many established global players 
of the manufacturing sector and, thus, the findings may 
be applicable beyond the automotive industry. Further-
more, the selected organization had been in the pro-
cess of implementing an organization-wide cultural 
change program during the time of data collection. This 
endeavour included several corporate initiatives, such 
as building up a corporate incubator in order to foster 
intrapreneurship and business model innovations 
among all employees. 

Qualitative data in form of 13 expert interviews with 
middle managers was collected between March and 
April in 2017 using the approach of Gläser and Laudel 
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(2010). Thereby, the interview subjects were selected 
such that the diversity of sex, age (between 33 to 57 
years), working area, and seniority (5.5 years on aver-
age) covered a broad perspective. However, all experts 
were required to be team leaders or department heads. 
Three experts were familiar with the concept of a cor-
porate incubator; the others were not. Furthermore, all 
experts were German and have been working in Ger-
man locations within the organization. The preparation 
of a semi-structured interview guideline incorporated a 
prior analysis of internal documents, preliminary talks 
with middle managers, as well as academic conclusions 
of existing studies in business psychology and related 
fields (e.g., Faulbaum et al., 2009). 

In order to avoid biased responses, the selected experts 
were asked about their assessment of peer behaviour 
among other middle managers in connection with the 
introduction of the corporate incubator. Altogether, the 
experts referred to concrete issues and solution ap-
proaches derived from their day-to-day experience 
within their field of operation. In addition to the collec-
ted qualitative data, further internal and external data 
as well as presentations and studies have been taken in-
to account in order to enhance the validity of the mater-
ial. The collected data was analyzed by qualitative 
content analysis according to Mayring (2015). In order 
to create a system of categories, the transcribed data 
material has been coded by the aid of several theoretic-
al change models, as described earlier.

Findings

The presented case study has identified challenges as 
well as key measures middle managers can undertake 
in order to successfully implement a corporate incubat-
or and the accompanied transformation. Therefore, de-
picted statements of interviewed experts have been 
aligned with existing theoretical approaches and mod-
els. The following section describes conducted findings 
with the aid of anchor citations that represent essential 
lessons learned from practice. In addition, the men-
tioned challenges and success factors are divided ac-
cording to individual and organizational perspectives.

Based on the role of middle managers as change agents 
in the existing literature, this study particularly con-
sidered their change orientation, which refers to their 
efforts to foster change. Even though prior internal ana-
lyses indicated a negative correlation between age and 
change orientation, the analyzed qualitative data has 
not validated this assumption. Demographic data, in-

cluding age or period of employment, could not have 
been connected to the experts’ willingness to change. 
However, longer employment with the company led to 
a subtle feeling of security. Furthermore, all inter-
viewed experts indicated that they have experienced 
several transformation initiatives before the analyzed 
implementation of a corporate incubator. However, 
none of them expressed the feeling of urgency at the be-
ginning of such challenges:

“No, not really. So far, my work life has been 
shaped by the concern of competitors outperform-
ing us. But I’ve never experienced any fear of work-
ing in an industry that might soon not exist 
anymore.” (Expert 6)

In this case, middle managers seem to underestimate 
the sense of urgency, which is addressed by the initi-
ated implementation of a novel innovation unit. As also 
highlighted by Kotter (2012), this attitude is often found 
in large corporations, where employees and managers 
rely on past successes and high availability of re-
sources. Consequently, middle managers will eventu-
ally transfer this attitude to their teams. 

Referring to Lewin’s (2012) field theory, involved ex-
perts clearly validated the required balance between ac-
celerating and retarding forces, which is expressed by 
the need for resting periods within a change process: 

“And you also need some periods for recovery from 
change. Your employees need phases in which they 
can establish continuity and operational excel-
lence.” (Expert 6) 

Accordingly, in connection with the implementation of 
a corporate incubator, middle managers highlight the 
importance of time for employees to get used to such a 
new entity in order to adopt novel working conditions. 

The collected qualitative data reveals that middle man-
agers’ understanding of their own role during the imple-
mentation of a corporate incubator incorporates the 
following descriptions: driver, expert, enabler, innovat-
or, pacemaker, motivator, and project lead. Accord-
ingly, the self-perception of their role mainly refers to 
their supporting function and to enabling their employ-
ees to become innovators from the bottom-up. 
However, several statements indicated that the respons-
ibility of middle managers still needs to be adapted to 
advanced requirements of a more agile innovation en-
vironment: 
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“I believe that there certainly is a need for action. I 
clearly see the responsibility of a modern manager 
in terms of supporting this change process, and I 
think we need to do more and become broader in 
this context.” (Expert 5)

With respect to middle managers’ ability to influence 
employees’ perception of a novel incubation unit, their 
impact on employees has been described as the follow-
ing: 

“I can either motivate them by saying that I’m con-
vinced of this initiative and highlighting the ad-
vantages or I could also cause the opposite – if I was 
a bad manager.” (Expert 10) 

Moreover, most experts stated the important aspect that 
their own ambition towards transformation needs to be 
integrated within their team in order to be successful: 

“I believe the most important aspect refers to the 
team’s ability to have an impact on such initiatives. 
So the team has to say which processes are necessary 
and important from their point of view. And I need 
to listen to them and include their opinions and 
feedback. I need to define the right methods and 
processes together with my team.” (Expert 3) 

In this context, opportunities for middle managers to re-
ceive individual training have been addressed. In gener-
al, the analyzed corporation offered plenty of workshops 
in the field of change management, which certainly sup-
ports their efforts in implementing a new work environ-
ment. However, middle managers complained about 
missing capacity for participating in these measures. 
With respect to their superiors, all middle managers ex-
plained that their power of influence on top-managers 
seems to be high as well, even though this type of rela-
tionship requires “more effort” (Expert 7). In this con-
text, included experts especially mentioned that 
top-managers mostly accept their proposals and sup-
port their ideas: 

“Yes, in principle they depend on my input. Obvi-
ously, it only works like this.” (Expert 4) 

In addition to providing a better understanding of the 
role of middle managers in the implementation of a cor-
porate incubator, the following section highlights chal-
lenges that might lead to resistance and failure of such 
transformation initiatives. Furthermore, success factors 
in the studied context on an individual and organiza-
tional level have been suggested in order to prevent fail-

ure. On an individual level, middle managers refer to 
challenges being based on the following aspects: will-
ingness to adapt to new work environment by estab-
lished employees (Expert 1), need for security (Expert 
2), feeling of too rapid change (Expert 7), strong micro-
management (Expert 9), and need for different and nov-
el skills of employees (Expert 5). In addition, on an or-
ganizational level, middle managers feel like their 
decision making is negatively affected by their area of 
responsibility that is too extensive (Expert 1, Expert 2, 
and Expert 9). Furthermore, missing transparency and 
communication (Expert 2, Expert 4, Expert 7, and Ex-
pert 9) were named, as well as a mismatch between 
agile project management for radical innovation pro-
jects and existing corporate structures and processes 
(Expert 2). Another statement refers to barriers to col-
laboration between small businesses or new ventures 
and corporates in the field of innovation (Expert 6). Last 
but not least, little cooperation between internal busi-
ness units is considered as a challenge (Expert 6). With 
respect to the implementation of a corporate incubator 
in particular, Expert 1 suggested the compensation of 
temporary capacity loss during the time of incubation 
as an essential challenge that needs to be addressed by 
appropriate measures in advance. Furthermore, Expert 
4 highlighted additional personnel requirements in 
case of a spin-off after a successful incubation. 

In contrast, several key measures for a successful imple-
mentation of a corporate incubator have been named 
by the interviewed middle managers. These include the 
following dimensions on an individual level: decision-
making by operative teams (Expert 1), open feedback 
culture (Expert 2), team goals instead of individual 
goals (Expert 3), feeling of responsibility (Expert 3), as 
well as exemplifying culture of change by middle and 
top management (Expert 4). Furthermore, on an organ-
izational level, the appointment of an additional board 
member who is responsible for digital transformation 
and the accompanied change, in particular, is con-
sidered crucial (Expert 3). The reduction of hierarchy 
levels and increased responsibility of employees (Ex-
pert 4), as well as target-group-specific communication 
about required changes (Expert 6 and Expert 7), rein-
forced job-rotation of middle managers for an in-
creased portfolio of experience (Expert 6), and an early 
detection and elimination of less promising projects 
(Expert 3) were named as well. Regarding the imple-
mentation of a corporate incubator, the interviewed ex-
perts mentioned the following success factors: ensuring 
sufficient and skilled workforce as temporary replace-
ment (all experts), flexible working hours for increased 
innovation activities and training (Expert 2), systematic 
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enhancement of employee motivation for intrapreneur-
ship activities (Expert 1), and stronger exchange with 
the external startup world in order to learn and adopt 
new processes (Expert 3). 

In summary, the findings represent helpful insights for 
the successful implementation of a corporate incubat-
or, which requires a new and agile working environ-
ment (see Table 1). Thereby, middle managers have the 
opportunity to make use of their decisive role within 
their organization and positively impact employees dur-
ing times of transformation. Presented challenges and 
success factors will help corporations to initiate the 
management of such new innovation entities.

Conclusion

This research has combined existing perceptions of 
middle management with the case of implementing a 
corporate incubator, which has not been addressed by 
existing studies so far. As middle managers have been 
depicted as decisive actors within change projects and 
organizational transformation in general, the presented 
study has focused on their role within a new context. 
Thereby, several existing studies have been comple-
mented by considering a current case. The suggested 
findings represent a basis for future studies that can fur-
ther research in the field of middle management as well 
as corporate incubation.

Table 1. The perspectives of middle managers on the successful implementation of a corporate incubator
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The findings from this study are particularly relevant 
for managers of large corporations who are facing the 
challenge of transforming their organization due to di-
gitalization and unpredictable developments in the 
market. Corporate incubators are becoming an increas-
ingly popular instrument for many corporations in or-
der to advance their innovation activities. However, 
managers still struggle regarding their successful imple-
mentation, as many lessons learned can only be re-
vealed after several years of running them in practice. 
Indeed, this study suffers from this same time limita-
tion. A further limitation of this study is the restricted 
sample of selected experts, who all operate within one 
organization and the same cultural context. Further 
studies might enhance this approach by considering 
different organizations and regions. This study aims to 
support middle managers, who represent the interface 
between top management and employees, during the 
implementation of such an instrument for innovation 
and change. The findings from this research clearly out-
line challenges, as well as key measures from the per-
spective of a middle manager and thereby provide a 
basis for their decision making before and while they 
are building up a new entity for incubation. 
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Introduction

Living labs are one of the most prominent and growing 
areas within the popular open innovation paradigm. 
The potential of living labs has been acknowledged 
globally because they offer a fruitful architecture for de-
ploying open innovation through user involvement 
and co-creation mechanisms (Nyström et al., 2014). 
The European Network of Living Labs (ENoLL) has 
over 150 active living lab members worldwide, but the 
organization has recognized more than 400 living labs 
since its inception in 2006. While some members even-
tually disengage from operations for one reason or an-
other, each call for members brings a new “wave” of 
applicants from around the world. Simultaneously, 
there has been a parallel wave of increasing scholarly 
research on living labs.

Along with seven special issues (2012, 2013a, 2013b, 
2015, 2016, 2017a, 2017b) and numerous additional art-
icles on living labs in other issues, “living labs” has 
been a prominent theme in the TIM Review (McPhee 

et al., 2017a). Those contributions have been of relev-
ance to scholars and practitioners of collaborative in-
novation, and the journal has played a considerable 
role in the transformative debate on living labs (Steen & 
van Bueren, 2017). That said, after all these years, the lit-
erature still remains sparse in terms of guidance on 
how to establish a living lab and how to run and man-
age it to create value for its stakeholders. Innovation in 
living labs builds on exposing participants to real-world 
problems and “understanding, learning, and sharing 
among the involved stakeholders” (Ståhlbröst & Holst, 
2017), but those launching and running living labs of-
ten have to learn their lessons the hard way, and every 
new study on living labs is a valuable and helpful 
source of information.

Despite the remaining gaps, there have been numerous 
scholars working on the area for over a decade, and re-
search on living labs has become increasingly fine-
grained (Leminen et al., 2017). At the same time, living 
labs is a conceptually challenging and multifaceted 
area. Some fundamental aspects of living labs remain 

This study applies topic modelling analysis on a corpus of 86 publications in the 
Technology Innovation Management Review (TIM Review) to understand how the 
phenomenon of living labs has been approached in the recent innovation manage-
ment literature. Although the analysis is performed on a corpus collected from only 
one journal, the TIM Review has published the largest number of special issues on 
living labs to date, thus it reflects the advancement of the area in the scholarly literat-
ure. According to the analysis, research approaches to living labs can be categorized 
under seven broad topics: 1) Design, 2) Ecosystem, 3) City, 4) University, 5) Innova-
tion, 6) User, and 7) Living lab. Moreover, each topic includes a set of characteristic 
subtopics. A trend analysis suggests that the emphasis of research on living labs is 
moving away from a conceptual focus on what living labs are and who is involved in 
their ecosystems to practical applications of how to design and manage living labs, 
their processes, and participants, especially users, as key stakeholders and in novel 
application areas such as the urban city context.

If we have data, let’s look at data. If all we have 
are opinions, let’s go with mine.

Jim Barksdale
Former Netscape CEO

“ ”
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dispersed, and there is not one commonly accepted 
definition of “living lab”. This issue is highlighted by 
Steen and van Bueren (2017), who reviewed over 30 art-
icles on living labs published in the TIM Review in or-
der to compare how different authors have defined 
living labs, and by the fact that the ENoLL website actu-
ally provides three definitions for living labs (enoll.org/
about-us/). According to ENoLL’s primary definition, liv-
ing labs are “user-centred, open innovation ecosystems 
based on systematic user co-creation approach, integ-
rating research and innovation processes in real life 
communities and settings”. The view is in concordance 
with, for example, Leminen, Westerlund, and Nyström 
(2012), who define living labs as “physical regions or vir-
tual realities in which stakeholders form public-private-
people partnerships (4Ps) of firms, public agencies, uni-
versities, institutes, and users all collaborating for cre-
ation, prototyping, validating, and testing of new 
technologies, services, products, and systems in real-
life contexts.” 

The increasing number of studies on living labs is bene-
ficial to scholars and practitioners, but it also brings 
about challenges in terms of understanding the key re-
search streams in the area. The more research that gets 
published, the more information there is to be read. 
Fortunately, novel technologies in the era of big data 
and machine learning provide opportunities to exam-
ine large corpora of text in easy and convenient ways. 
Text mining techniques can be used to extract know-
ledge from unstructured or semi-structured textual 
data, and they have widespread applications in analyz-
ing and processing textual documents. Such text analyt-
ics enable the discovery of previously unknown 
information by automatically extracting information 
from various written resources (Moreno & Redondo, 
2016). Further, combining textual mining techniques 
with bibliometric analysis helps us discover more un-
seen patterns in research fields than with simple biblio-
metric analysis alone (Nie & Sun, 2017). 

One of the most efficient text mining techniques is top-
ic modelling, and it is gaining popularity among schol-
ars in diverse fields (Alghamdi & Alfalqi, 2015). Here, we 
use topic modelling to analyze a corpus of 86 publica-
tions on living labs published in the TIM Review from 
2011 to 2017. The analysis provides us with key topics 
in living labs research and their trends over the ex-
amined period of six years, which is comparable with 
McLoughlin and colleagues (2018), who utilized other 
bibliometric analysis techniques and datasets to under-
stand topics and trends in living labs.

The article is structured as follows. First, we discuss the 
essentials of topic modelling. Then, we explain the 
method, including the data and tool(s) used for the 
analysis. Thereafter, we provide the results. The article 
concludes with a summary and discussion of contribu-
tions of our results to research on living labs, as well as 
limitations of the current study and future research av-
enues.

Topic Modelling 

In today’s era of booming interest in big data analytics 
by scholars and businesses, topic modelling provides a 
convenient way to analyze big unclassified text 
(Alghamdi & Alfalqi, 2015). Since topic modelling was 
first proposed, it has received a lot of attention and 
gained widespread interest among researchers in many 
research fields (Liu et al., 2016). Put shortly, topic mod-
elling is a text-mining technique for discovering topics 
in documents (Blei, 2012). A topic contains a cluster of 
words that frequently occur together, and topic model-
ling can connect words that have similar meanings and 
can distinguish between uses of words with multiple 
meanings (Alghamdi & Alfalqi, 2015). Given that text 
documents are composed of words, a topic covered in 
more than one document can be expressed by a com-
bination of strongly related words, and any given docu-
ment can be associated with more than one topic 
(Jeong et al., forthcoming). Thus, topic modelling is a 
technique that can be used to infer hidden topics in a 
collection of text documents (Jeong et al., forthcom-
ing). According to McPhee and co-authors (2017a), the 
two key outputs from generating a topic model on a 
collection of documents are: 1) a list of topics (i.e., 
groups of words that frequently occur together) and 2) 
lists of the documents that are strongly associated with 
each of the topics. Ideally, each topic should be distin-
guishable from other topics.

There are multiple techniques and algorithms that can 
be used when data mining text documents. Among 
them, Latent Dirichlet Allocation (LDA) has gained 
popularity, as it is known to have the highest perform-
ance among several topic modelling algorithms when 
dealing with large-scale documents and interpreting 
identified latent topics (Jeong et al., forthcoming). LDA 
was introduced by Blei, Ng, and Jordan (2003) as a gen-
erative probabilistic model for collections of discrete 
data such as text corpora; in particular, it was de-
scribed as a three-level hierarchical Bayesian model. 
LDA-based topic modelling is a useful and increasingly 
applied technique for latent topic identification from a 

https://enoll.org/about-us/
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large corpus (Jeong et al., forthcoming). It can be ap-
plied to text corpora comprising scholarly papers, and 
because it uses machine learning and has no critical 
presumptions on the meanings of the words, it works 
with texts in any discipline. For example, Nie and Sun 
(2017) used LDA-based topic modelling to identify re-
search trends in design; Amado and colleagues (2018) 
applied it to analyze research trends on big data in mar-
keting; and Antons, Kleer, and Salge (2016) used the 
technique to identify topics published in an innovation 
management journal over a period of three decades. As 
a probabilistic method, it works particularly well with 
large corpora; Sehra and co-authors (2017) analyzed a 
corpus of 1178 articles to identify research trends in 
software effort estimation, and Mathew, Agrawal, and 
Menzies (forthcoming) analyzed over 35,000 papers 
from software conferences.

Method

We performed the analysis using the J-Tool application 
for topic modelling developed by Carleton University. 
The J-Tool is an in-browser application that allows re-
searchers to quickly and easily perform LDA-based top-
ic modelling analyses on TIM Review articles or other 
textual corpora. The TIM Review (timreview.ca) is a 
monthly scholarly publication focused on technology 
innovation and entrepreneurship, and the publications 
in each issue typically revolve around a special theme 
introduced by the editor or guest editor(s). With the J-
Tool, the researcher can analyze textual data using top-
ic modelling, visually explore relationships of these pa-
pers, examine topic trends over time, examine author 
contributions, and export citations in selected formats. 
The J-Tool is based on open source components and, al-
though still in a development stage, it can help scholars 
and students of technology innovation management to 
perform text data mining analyses on topics relevant to 
the discipline, as well as current and prospective au-
thors of the TIM Review to gain understanding of the 
published research in the journal.

The first research article focused on living labs in the 
TIM Review was published in the October 2011 issue of 
the journal. Thus, we performed the analysis using the 
following settings: 

1. Coverage: TIM Review issues and publications from 
October 2011 through October 2017

2. Key term(s): “living lab”

3. Document types: all document types, including art-
icles, editorials, TIM Lecture reports, and Q&A short 
communication articles

4. Number of topics: provide an output of seven topics 
(which is the default setting in the J-Tool)

5. Topic  threshold:  apply  a  topic  threshold  of  30%  to 
maximize the number of publications to be included 
in the topic modelling analysis 

Whereas topic threshold value sets a floor for the given 
topic’s proportions in retrieved documents, setting a 
lower threshold is considered useful when maximal re-
call is desired (Talley et al., 2011), such as in our study. 
That said, we also performed the analysis using 70% top-
ic threshold, which results in fewer works involved in the 
analysis. The topics seemed fairly similar to those result-
ing from using a 30% threshold, suggesting that a lower 
topic threshold would not cause significant bias in the 
results. Finally, we used the J-Tool’s default settings for 
stop words (i.e., common words such as “a” or “the” and 
domain-specific words such as “issue” or “editorial” that 
are to be ignored because they do not relate to the sub-
ject matter specifically), and we opted for a visualization 
of the results that explicates bridging articles (articles 
that connect multiple topics), big topics (topics that are 
a compound of articles as variables), and variable link 
lengths (reflecting loadings of articles to topics). 

In summary, we included all issues of the TIM Review 
since the first issue in late 2011 until late 2017, the end-
point reflecting the version of the publication database 
connected with the J-Tool topic modelling tool that we 
used. The overall data covering six years of the TIM Re-
view comprised more than 70 journal issues with almost 
450 publications. In particular, the data comprised sev-
en special issues devoted to living labs. As a result of us-
ing “living lab” as a key term, we obtained a corpus of 86 
publications that were analyzed using the J-Tool topic 
modelling tool. The resulting corpus included 54 re-
search articles; the remaining publications were editori-
als, public lecture reports, and short communications. 
We decided to include all types of publications because 
they may put forward interesting perspectives on the 
topics that may be otherwise underrepresented in the 
data. Further, including more publications in the corpus 
was expected to improve the results due to the probabil-
istic nature of LDA-based topic modelling. According to 
the J-Tool development team, the corpus analyzed using 
the method should include a minimum of 30 publica-
tions.

http://timreview.ca
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Results 

According to the J-Tool settings we specified, the topic 
modelling analysis on the corpus of 86 publications 
provided seven topics that were associated with living 
labs. The number of topics is a user-specified parameter 
where larger values will produce finer-grained, more de-
tailed topics whereas smaller values will produce coars-
er-grained, more general topics. There is no single value 
that is appropriate in all situations and all datasets 
(Barua et al., 2012). Thus, researchers need to choose 
the desired number of topics based on a calculation of 
the optimal number of topics (cf. Jeong et al., forthcom-
ing) or based on the interpretability of the solution, or 
both. Interpretability plays a particularly significant 
role, as topic modelling may also result in “junk topics”, 
which are uninterpretable topics that pick out idiosyn-
cratic word combinations in the corpus (AlSumait et al., 
2009). Following the example of Barua, Thomas, and 
Hassan (2012), we tried the analysis with a various num-
ber of topics until we concluded that seven topics 
provided a solution that is easy to interpret and provides 
meaningful characterization and results. For example, 
an eight-topic solution provided similar results, but the 
additional topic was overlapping with another topic – a 
situation that Schmiedel, Müller, and vom Brocke (2018) 
recommend avoiding. Out of the 86 publications, 51 
(59%) were single-topic publications and 35 (41%) were 
multi-topic publications; the latter we consider as 
“bridging articles” because they represent a link 
between topics. Table 1 shows the seven topics and 
their associated keywords; these keywords are listed in a 
decreasing order of relevance to each topic, and the J-
Tool uses the first keywords (i.e., the words that have the 
highest relevance to each topic) to label each topic.

In Table 1, certain keywords appear under several 
topics; for example, the keyword “innovation” is listed 
under the topics of Innovation, Living lab, Ecosystem, 
and City. Given that the output of the analysis provided 
by the J-Tool not only provides automatically generated 
labels for the topics but also details of the relevance of 
words to topics versus other topics (i.e., relation 
strength), we ensured that the provided labels are 
representative of the topics and that there are no 
overlapping topics that cannot be distinguished from 
the others. 

In the following subsections, we discuss our subjective 
interpretations of each topic in the light of the articles 
that fall under that topic. We followed the guidance of 
Maier and colleagues (2018), who report that 
researchers often read through a sample of documents 
associated with a given topic in addition to the 
interpretation and labelling of the topic based on its 
top word(s). Hence, we drilled into the publications 
associated with the topics and, in particular, read the 
titles and abstracts of publications associated with the 
topics. Whenever in doubt, we also browsed the 
substantive contents. Of note, we were familiar with 
many of the included publications because we served 
as guest editors in their associated special issues. Thus, 
we were able to obtain insight of why the topic 
modelling tool may have associated a given publication 
with the specific topic, as well as subjectively identify 
subtopics under the topic. Put differently, drilling into 
the publications associated with the seven topics 
allowed us to better understand what each topic is 
about and how the subtopics comprise the topic when 
put together. After discussing the seven topics, we 
briefly report findings related to bridging articles.

Table 1. The seven identified topics and their associated keywords
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Topic 1: Design
The first topic focuses on the design approach to living 
labs with three easily identifiable subtopics: 1) design-
driven approaches to living labs (e.g., Brankaert & 
Ouden, 2017), 2) design as a driver of innovation (e.g., 
Gray et al., 2014), and 3) design of living lab methodo-
logy and processes (e.g., Mulder, 2012). In general, 
design is a term defined and understood in different 
ways by different people. In our data, design-driven ap-
proach refers to adding design characteristics such as 
exploration and dealing with uncertainty in order to 
help living labs to better deal with complex problems. It 
also considers who the stakeholders are that should be 
involved in the living lab. Design as a driver is an ap-
proach that argues that design is a key factor in innova-
tion and highlights the importance of users as 
co-designers. Design of living lab methodology and pro-
cesses is a view that argues living labs are methodolo-
gies that need to be designed in a way that they provide 
experiences to participants, and thus become living 
and sustainable.

Topic 2: Ecosystem
The second topic focuses on the ecosystems approach 
to living labs, and it has three subtopics: 1) regional in-
novation ecosystems (e.g., Viitanen, 2016), 2) global in-
novation ecosystems (e.g., Seppä, 2012), and 3) open 
innovation ecosystems (e.g., León & Martinez, 2016). 
Regional innovation ecosystems view regions as areas 
whose innovation performance can be improved 
through collaborative initiatives such as living labs and 
the related ecosystem. Conversely, global innovation 
ecosystems discusses a new era of knowledge institu-
tions building globally distributed living lab ecosystems 
to meet global innovation needs. Finally, the open in-
novation ecosystem focuses on the challenges and op-
portunities for the tertiary educational sector to partake 
in novel open innovation ecosystems such as living 
labs. Common to all of these subtopics is that the de-
scribed ecosystems include or build around regional 
universities.

Topic 3: City
The third topic clearly focuses on the use of living labs 
in the urban city context. The topic has three subtopics: 
1) cities as collaborative innovation platforms (e.g., 
Tukiainen et al., 2015), 2) urban living labs (e.g., 
Juujärvi & Lund, 2016), and 3) smart city development 
(e.g., Khomsi, 2016). Cities as collaborative innovation 
platforms focuses on the role of the city in innovation 
and the uses of living labs for collaborative innovation. 
Typically, the idea is to develop the city and improve 
the lives of its residents, businesses, public sector or-

ganizations, and others such as tourists. A very specific 
goal for a city’s development through living labs is that 
of becoming a smart city. 

Topic 4: University
This topic builds upon a large number of editorials of 
special issues related to living labs and other collaborat-
ive forms of innovation. Moreover, it includes other 
types of university-driven activities such as public lec-
tures on innovation and entrepreneurship organized by 
the university. Although some editorials only briefly 
mention living labs, for example, because of announ-
cing a forthcoming issue on living labs, other editorials 
discuss them in more detail. Three main subtopics in 
the corpus are: 1) research advances on living labs (e.g., 
McPhee et al., 2017b), 2) universities as knowledge mo-
bilization platforms for innovation (e.g., McPhee, 2016), 
and 3) entrepreneurial practice and experiences using 
collaborative innovation (e.g., McPhee, 2014). In this re-
spect, the topic does not introduce a specific perspect-
ive to living labs, but likely reflects the university’s key 
role in knowledge dissemination of research related to 
living labs and other collaborative innovation to schol-
arly and practitioner communities. That said, it should 
be noted that TIM Review editorials commonly intro-
duce authors and their institutions and, hence, the 
term “university” comes up multiple times in each edit-
orial. While this fact supports the view of universities 
and their scholars as disseminators of knowledge re-
lated to living labs, it also weakens the interpretability 
and validity of this topic.

Topic 5: Innovation
The fifth topic addresses the use of living labs by com-
panies and other organizations for innovation. The 
main subtopics are: 1) the challenges of using living 
labs (e.g., Westerlund & Leminen, 2011), 2) the benefits 
of using living labs (e.g., Niitamo et al., 2012), 3) the per-
ceived experiences of using living labs (e.g., Ståhlbröst, 
2013), and 4) the management of living labs (e.g., Katzy 
& Bücker, 2015). In essence, these subtopics describe 
the motivation and expected value of getting involved 
in innovation through living labs, as well as the manage-
ment and coordination challenges of conventional de-
velopment projects versus the open innovation model. 
Management is discussed in terms of activities and pro-
cesses ensuring innovation performance and economic 
sustainability of the living lab.

Topic 6: User
This topic focuses on the quintessential role of users in 
living lab experiments. The subtopics within the topic 
are: 1) managing user involvement in living labs (e.g., 
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Schuurman & De Marez, 2012), 2) understanding user 
dropouts in living lab experiments (e.g., Georges et al., 
2016), and 3) the real-life environment of user as a con-
text for innovation (e.g., Coorevits & Jacobs, 2017). The 
first and second subtopics discuss how to increase the 
likelihood that a user will remain involved in innova-
tion throughout multiple phases of the process. In addi-
tion, real-life environment refers to the intense 
user–system interaction in a real-life context as a key to 
successful user input during the process.

Topic 7: Living lab
Finally, the seventh topic examines the living lab itself 
to understand what living labs and their defining char-
acteristics are. The subtopics are focused on providing 
taxonomies, typologies, and categorizations: 1) the 
characteristics of living labs (e.g., Steen & van Bueren, 
2017), 2) living labs as a type of user innovation meth-
odology (e.g., Almirall et al., 2012), 3) living labs as open 
innovation networks (e.g., Leminen et al., 2012), 4) cat-
egorization of innovation tools in living labs (e.g., 
Leminen & Westerlund, 2017), and 5) classification of 
the environment in living labs (e.g., Bergvall-Kåreborn 
et al., 2015). Characteristics of living labs can be used to 
categorize true living labs from improperly labelled liv-
ing labs. Living labs, as a type of user innovation meth-
odology, categorize different user innovation 
methodologies and explain how living labs differ from 
other methodologies. The network view considers liv-
ing labs as networks to categorize different living labs 
based on their driving actors. Categorization of innova-
tion tools suggests a new typology of living labs based 
on their innovation process characteristics and usage of 
tools. Finally, classification of the environment views 
living labs as places and spaces where innovation hap-
pens.

Bridging articles
As mentioned previously, more than 40% of included 
publications were multi-topic publications, or 
“bridging articles”. The analysis revealed 11 combina-
tions of topics; most of them were a combination of two 
topics, and one was a combination of three. It turned 
out that 7 out of these 11 combinations included Innov-
ation as one of the topics. In fact, Innovation was con-
nected with all the other topics and such combinations 
covered 77% of the bridging articles. This is not surpris-
ing given that the topic of Innovation was found to dis-
cuss fundamentals of using living labs for collaborative 
innovation. Another non-surprising topic that showed 
up in various combinations was that of University. 
Again, this is expected given that the majority of public-
ations falling under this topic were editorials or other 

non-research article publications emphasizing the role 
of university in disseminating knowledge. However, we 
consider the possibility that most of the authors men-
tioned in the editorials were academics and therefore 
the word “university” often appeared in the editorials. 
That said, the role of university is visible even in the ba-
sic definition of living labs, which emphasizes them as 
public–private–people partnerships (cf. Leminen et al., 
2012); in fact, universities typically represent a key pub-
lic sector participant.

Figure 1 visualizes how the seven topics and their asso-
ciated publications are constructed and interlinked. 
The large nodes in the illustration are topics and each 
small node is a publication; those small nodes that are 
connected to only one topic are single topic publica-
tions reflective of that specific topic, whereas those that 
connect two or more topics are bridging articles. The J-
Tool allows the researcher to easily identify any of the 
articles by simply hovering the mouse pointer on 
nodes. Further details are then given in an output table 
that helps to report the results. The TIM Review is rep-
resented by the centre of the illustration because it is 
what connects the topics. As said previously, we also 
opted for variable length links to reflect article to topic 
loadings in the illustration; however, a brief investiga-
tion did not reveal anything interesting in terms of 
those nodes that have short links versus those that have 
long links. Thus, we decided to leave a more detailed 
analysis of variable link lengths outside of the scope of 
this article.

Trend Analysis

Similar to McPhee and co-authors (2017a), we use the 
degree of association of documents to a topic over time 
to reflect overall trends in topics. Figure 2 shows the 
overall trends of the seven identified living lab topics in 
the TIM Review from October 2011 through October 
2017. Of note, although the vertical axis (i.e., relative 
strength of association) does not show the count of 
words or articles, it does reflect the popularity of the 
topics in the journal issues and publications over the ex-
amined six years period of time. Further, although an 
analysis of statistical significance would add credibility 
to the trend analysis (cf. Choi et al., 2017), the output 
did not provide accurate, usable data for such calcula-
tions. However, the output enabled us to estimate val-
ues to calculate an increase index as suggested by Sun 
and Yin (2017). Drawing on their idea of increase index 
formulation, we used estimates of the document-to-
topic relevance from the first two years (2011–2012) and 
the last two years (2016–2017) of the examined period 
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in order to create an index. In short, our increase index 
rk shows the difference in the document-to-topic relev-
ance for each topic between two time windows, and it 
provides numerical support for visual interpretation of 
the trends shown in Figure 2. An index value in excess 
of 1.00 reflects an upward trend and lower than 1.00 in-
dicates a downward trend. Further, values of 1.00 ± 0.05 
suggest a stagnant trend; this accepted margin of error 
is especially due to potential inaccuracies in estimated 
values. 

As shown in Figure 2, there are three kinds of trends re-
lated to the identified topics: decreasing, increasing, 
and constant. We report these trends together with 
their increase index values (rk). To start with, Uni-
versity (rk=0.47) and Innovation (rk=0.73) are decreas-
ing trends in terms of popularity. In particular, the 

decreasing trend of University is evident as its relative 
strength (reflecting popularity) halved in six years. In-
novation faced a slightly smaller decrease, losing a third 
of its relative strength during the years. Then again, 
User (rk=5.80), City (rk=2.25), and Design (rk=1.88) are 
increasing trends. Interestingly, the trend reflecting the 
popularity of User in connection with living labs shows 
the highest growth. Whereas the relative strength for the 
topic User was almost non-existent and clearly lowest of 
the seven in late 2011, it had reached the third-highest 
rank by late 2017. Both City and Design doubled in 
terms of relative strength during the period. Finally, Liv-
ing lab (rk=0.97) and Ecosystem (rk=1.00) seem to be 
constant trends showing little to no changes over the 
six-year period. That said, the relative strength of the 
Living lab topic is high throughout the period, which is 
not surprising given the topic’s foundational nature.

Figure 1. Visualization of topics and their connections



Technology Innovation Management Review July 2018 (Volume 8, Issue 7)

47timreview.ca

A Topic Modelling Analysis of Living Labs Research
Mika Westerlund, Seppo Leminen, and Mervi Rajahonka

Discussion 

This study applied topic modelling analysis on a corpus 
of publications in the TIM Review published from 2011 
to 2017 to examine how authors have approached living 
labs in the recent innovation management literature. 
To our knowledge, the TIM Review has published the 
largest number of special issues focused on living labs 
to date; thus, we considered that it can reflect the pro-
gress of the scholarly research in regard to living labs. 
Further, we drilled into the topics and examined the 
titles and contents of the articles that were associated 
with each topic. In this vein, our study combined textu-
al mining techniques and bibliometric analysis to dis-
cover unseen patterns in a specific research field, as 
suggested by Nie and Sun (2017).

We found that research related to living labs in the TIM 
Review can be categorized under seven broad topics: 1) 
Design, 2) Ecosystem, 3) City, 4) University, 5) Innova-
tion, 6) User, and 7) Living lab. In addition, each topic 
includes various subtopics that, when put together, re-
flect the topic in a comprehensive way. Out of the seven 
identified topics, Ecosystem, University, Innovation, 
and Living lab reflect broader, more conceptual ap-
proaches to the phenomenon of living labs. These top-
ics are essentially focusing on what living labs are by 

definition, who are being involved in the operations, 
and what the benefits of living labs are both in a broad 
sense and in specific. Conversely, Design, City, and 
User represent a more applied approach to living labs. 
In other words, these topics discuss how living labs can 
be designed and managed to overcome various chal-
lenges, how users as key participants should be 
handled, and how living labs can be applied to urban 
contexts in order to create value to stakeholders. Of 
note, our results are in concordance with those of 
McLoughlin and co-authors (2018), who performed 
various bibliometric analyses on datasets comprising 
publications with a conceptual or methodological focus 
on living labs. Although their study included articles 
from various disciplines and outlets (mostly computer 
and information science as well as engineering publica-
tions), their analysis revealed fairly similar topics, with 
“smart city” emerging among the most prevalent topics 
in terms of popularity and maturity. Our analysis using 
a different method and dataset also put the urb-
an/smart city context among the top topics. In this 
vein, our results gain support from recent research ap-
plying bibliometric approaches in order to understand 
the scholarly field of living labs.

Interestingly, the trend analysis we performed on the 
topics suggested that the research emphasis in living 

Figure 2. Overall trends of living lab topics in the TIM Review during 2011–2017
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labs seems to be moving away from conceptual under-
standing of what living labs are, what types of living 
labs there are, and who are being involved in living lab 
ecosystems to practical applications of how to design 
and manage living labs and their participants, espe-
cially users as key stakeholders, in novel application 
areas such as the urban city context. We believe that, 
despite the yet emerging literature on living labs, there 
is nowadays a sufficient number of conceptually ori-
ented studies on the fundamentals of living labs in or-
der for scholars to move on to a deeper, more 
practically oriented level of research. In addition, there 
may be more empirical data for practice-oriented re-
search available as the phenomenon of living labs ma-
tures. An aspect supporting the view that the 
fundamentals of living labs are quite well discussed in 
the literature is our finding of a large number of 
bridging articles that connect two or more topics. Al-
most all of the bridging articles combined either Innov-
ation or University with another topic; the two being 
fundamental topics when we think of what living labs 
are and how they are defined. Our results add another 
dimension to the findings by McLoughlin and co-au-
thors (2018), who investigated trends in living lab re-
search, including a number of pre-2011 publications, 
and found that there has been a shift from a technology 
focus to a social focus in the application and context of 
living labs.

Furthermore, we believe that another reason driving 
the shift from conceptually oriented studies to more 
practically oriented studies on living labs is that there is 
a growing demand for practically oriented studies that 
can help newcomers in the field, namely inexperienced 
innovation and living lab managers seeking to build 
new living labs that are arguably a complex form of col-
laborative innovation. There are few practical 
guidelines on how to create and grow a living lab or 
how to manage its crucial processes. Newcomers to the 
field need advice, best practices, and lessons learned 
from others about what to do in order to maximize the 
success of their initiative and speed up innovation. 
That said, there is an increasing pool of knowledge and 
expertise accumulating, and this knowledge can be 
turned into research outputs. In particular, interesting 
research opportunities are arising as some living labs 
that have been operating for a long time are ending 
their operations, merging into new forms of collaborat-
ive innovation (cf. Claudel, 2018; Leminen et al., 2017; 
Steen & van Bueren, 2017), or establishing financial 
mechanisms to support their operations after the initial 
funding dries out. 

Limitations and Future Research

Every research project has limitations. In this study, 
there are several limitations that may affect the general-
izability of the results. First, the articles used in the ana-
lysis may represent a specific perspective to living labs. 
We only analyzed works published in one journal, 
namely the TIM Review. Although the journal has 
earned a strong reputation as a scholarly peer-reviewed 
journal that has published the largest number of special 
issues focused on living labs as of 2018, its focus on in-
novation management and the fact that many of the 
special issues were developed from papers published in 
innovation management conferences may have af-
fected the approaches and views taken by the authors 
of the studied publications. It is possible that certain 
scholars of livings labs who represent another academ-
ic discipline beyond innovation management, such as 
sociology, may have produced interesting insights on 
the topic that are not represented in the TIM Review. 

Second, the examined timeframe does not include 
foundational studies from the early period of living lab 
research, because the first article on living labs was only 
published in the TIM Review in late 2011. Until late 
2011, the journal operated under another name and fo-
cused on the business aspects of open source software. 
However, a number of foundational articles were pub-
lished on living labs prior to 2011 in other scholarly out-
lets, and including them in the study would enrich the 
results. In comparison, the bibliometric analysis of liv-
ing lab literature by McLoughlin and co-authors (2018) 
comprised numerous pre-2011 publications, including 
some foundational papers. However, due to the utilized 
filtering criteria, they ended up with a narrowed-down 
dataset comprising mainly studies in computer and in-
formation science as well as engineering. 

Third, the examined data included a relatively small 
number of papers. LDA-based topic modelling is con-
sidered an effective method for analyzing textual cor-
pora. However, due to the probabilistic nature of the 
method, results from the analysis are likely to be better 
and more reflective of the data when applied to larger 
corpora. Hence, previous research providing bibliomet-
ric analyses on given disciplines has applied topic mod-
elling to textual corpora consisting of publications in 
the range of a thousand to tens of thousands. Our data 
only included 86 papers. Reviewing and analyzing 86 
papers is a major effort for a human researcher, and cer-
tainly exceeds the minimum requirement for the topic 
modelling tool; nonetheless, it is still a small number in 
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machine learning based data analytics that was essen-
tially designed for big data.

Fourth, there are various limitations related to the topic 
modelling tool that we used. For instance, topic models 
are likely to vary based on the random seed that is re-
quired for the analysis. In the J-Tool, the seed is hard-
coded in order for it to remain the same over multiple 
runs, thus allowing for replication of the analysis with 
similar results. In this vein, it can be considered a 
strength, because we could run multiple experiments 
without the fear of facing varied results due to the 
changes in the seed. On the other hand, if the seed were 
set differently in the first place, the results might be 
somewhat different. Moreover, the early version of the 
tool that we used did not provide the outputs that 
would add further credibility and accuracy to the ana-
lysis. For example, we were unable to calculate statistic-
al significance for the identified trends.

Future research should apply topic modelling over a lar-
ger corpus of studies on living labs, potentially includ-
ing the early (pre-2011) notions of the concept and 
reaching out to the most recent publications on the 
phenomenon. Although the early version of the J-Tool 
that we used was limited to the TIM Review publication 
database, the version under development can handle al-
most any article and many other types of data entry in-
putted into the analysis. In addition, the added features 
of the newer version provide the researchers with addi-
tional output and reporting tools, such as data required 
for statistical significance calculations, as well as word 
clouds and various illustrations showing document 
counts that may illuminate the contents and develop-
ment of the identified topics in a richer and more accur-
ate manner, and allow for a more descriptive discussion.
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Q&A
Paavo Ritala and Robin Gustafsson

A. Innovation and entrepreneurial ecosystems cur-
rently attract significant attention from both scholars 
and practitioners. These concepts have gained promin-
ence due to the exponential growth of data, informa-
tion, and knowledge, related collaboration and 
coordination needs of diverse organizations and indi-
viduals, as well as the adoption of technologies that can 
facilitate the connectivity of multi-actor ecosystems. 
While the field has progressed considerably particularly 
in recent years, researchers are still discussing and de-
bating the suitability of the proposed conceptual and 
empirical approaches. Therefore, it is useful to take a 
moment to reflect on the current progression and the fu-
ture outlook of this fascinating field. Indeed, as “innova-
tion ecosystems” and “entrepreneurial ecosystems” are 
increasingly studied across the management, market-
ing, and policy realms (Aarikka-Stenroos & Ritala, 2017; 
Adner, 2007; Ansari et al., 2016; Autio et al., 2018; 
Clarysse et al., 2014; Dattée et al., 2018; Scaringella & 
Radziwon, 2017; Spiegel, 2017; Tsujimoto et al., 2017), 
the research field is rather scattered and involves di-
verse views and approaches to the topic. To this end, we 
chaired a professional development workshop titled 
“Fostering Rigor in Innovation and Entrepreneurial Eco-
system Research: Concepts, Methods and Theory” at the 
2017 Academy of Management Annual Conference. In 
addition to our own presentations, we also invited four 
prominent ecosystem scholars to present and discuss 
their views on the theme: Erkko Autio (Imperial College, 
UK), Satish Nambisan (Case Western Reserve Uni-
versity, USA), Mark Phillips (University of Cambridge, 
UK), and Mats Magnusson (KTH, Sweden). The aim of 
the workshop was to facilitate the following: 

1. A shared interpretation of concepts and phenomena.

2. An appreciation and understanding of differences in 
research methods and approaches.

3. The advancement of a joint view and discussion by 
the research community on directions for the pro-
gress of innovation and entrepreneurial ecosystem re-
search. 

The workshop ended with an onsite, real-time survey 
that was conducted among all participants, including a 
moderated discussion around the survey results. In ad-
dition to the chairs and presenters, the workshop in-
cluded around 60 junior and senior academics from 
around the world, of which 55 completed our onsite sur-
vey using their personal devices. The survey was con-
ducted using the Kahoot platform (kahoot.com), and for 
each question, the participants had 45 seconds to vote 
among pre-set alternatives. 

The survey focused on five multiple-choice questions: 

     1. How do you perceive the concept of “ecosystem”?

     2. What is the biggest challenge in conducting 
          ecosystem research?

     3. What are the most promising theoretical 
          foundations of ecosystems?

     4. To empirically study an “ecosystem,” you need to...

     5. What should be done next in ecosystem research?

In the sections that follow, we report the distribution of 
the participants’ responses to each of the five questions. 
In discussing these themes, we build on the insights of 
the presentations that took place in the workshop, as 
well as the overall discussion among the participants 
and the presenters. Finally, we end each section with 
our own conclusions regarding the state and promising 
directions for progress in the research field of innova-
tion and entrepreneurial ecosystems.

1. How do you perceive the concept of “ecosystem”?

     • A useful analogy or metaphor that describes 
        novel phenomena: 62%

     • A promising new scholarly field of its own: 30%

     • A buzzword without much added value: 8%

Q. Innovation and Entrepreneurial Ecosystem Research: Where Are We 
        Now and How Do We Move Forward?

https://kahoot.com
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The question of what “ecosystem” means is typically 
the first reaction that innovation and entrepreneurship 
researchers encounter when using the term for schol-
arly purposes. In this regard, an increasing number of 
studies discussing the applicability and boundary con-
ditions of the ecosystem concept have been conducted 
(Oh et al., 2016; Ritala & Almpanopoulou, 2017; Stam, 
2015; Tsujimoto et al., 2017). However, the conceptual-
ization of ecosystems in innovation and entrepreneur-
ship research remains a debated issue. At the same 
time, the concept was valued by most of the workshop 
participants: a strong majority viewed it as a useful ana-
logy or metaphor for novel phenomena. Both analogies 
and metaphors are important tools in theory building, 
with each playing a different role in the process (Ke-
tokivi et al., 2017). The term “ecosystem” has certainly 
worked as both an inspiration (i.e., metaphor) to under-
stand the networked nature of innovation and entre-
preneurship, as well as an analogy to explain such 
phenomena by utilizing concepts from biological eco-
systems. Nearly a third of participants viewed it as a 
promising scholarly field of its own. This can perhaps be 
attributed to the increasing prominence of ecosystems 
in the management research lexicon. However, before 
becoming anything near to a “field”, theoretical and 
methodological distinctiveness should be pursued, and 
currently, the literature is lacking such foundations (for 
new openings to this direction, see Adner, 2017 and Jac-
obides et al., 2018). Finally, some participants labelled 
ecosystem as a buzzword due to its traction among 
practitioners and academics, while overlapping with 
other concepts such as innovation systems (see Oh et 
al., 2016, for a related discussion).

Overall, an “ecosystem” was perceived as a useful 
concept, or even a scholarly field in its own right, with-
in the areas of innovation and entrepreneurship. This 
finding certainly reflects the audience’s involvement 
and interest in ecosystem research, some having 
already published on it, some doing research drawing 
on the concept, some evaluating whether to engage 
with the concept or not, and all having decided to at-
tend a workshop on this topic. However, to unlock the 
concept’s potential, ecosystem researchers need to ad-
dress several challenges from conceptual, empirical, 
and theoretical standpoints. We discuss these in the re-
maining sections.

2. What is the biggest challenge in conducting 
ecosystem research?

     • Conceptual ambiguity: 39%

     • Methodological challenges: 35%

     • Lack of a rigorous theoretical foundation: 24%

     • Difficulties in publishing: 2%

Conceptual ambiguity is a major challenge for innova-
tion and entrepreneurial ecosystems research, given its 
close resemblance to other network or system-level 
concepts such as interorganizational networks, 
clusters, geographical regions, systems, or platforms 
(see, e.g., Adner, 2017). This ambiguity crops up across 
the research field in heterogeneous formulations of the 
concept, and it is causing difficulties in establishing a 
coherent research program. This is experienced, for ex-
ample, in review processes, where reviewers, editors, 
and authors commonly challenge the use of the 
concept and its applicability, as well as in doctoral 
courses, where discussions arise on the meaning and 
application of the ecosystem concept. Relatedly, meth-
odological challenges arise: how do we study intercon-
nected systems that include actors such as business 
organizations, universities, individuals, regulatory act-
ors, competitors, and complementors? Such a system-
level inquiry is very difficult to obtain using any estab-
lished research methods due to the excessive amount 
of data gathering needed and the multiple influences 
all of these components have on one another, creating 
challenges for both qualitative and quantitative re-
searchers alike. Also, reporting of system-level phenom-
ena with an excessive amount of data can be a 
challenge given the current journal requirements for re-
porting format and page limits. Furthermore, an im-
portant challenge for the research community is to find 
solutions to the lack of rigour in the theoretical founda-
tions. The ecosystem concept has been analogously de-
rived from ecological studies (Moore, 1993). Given that 
the concept is contested even in its original domain 
(e.g., O´Neill, 2001), it becomes difficult to theorize 
based on a mere analogy. Perhaps, for this reason, 
many authors have used ecosystem metaphorically to 
describe the interconnected nature of innovation and 
entrepreneurship, while drawing from other theoretical 
foundations for explanations of the phenomena.

We argue that such a conceptual ambiguity is a root 
cause of other problems (methodological and theoretic-
al) in ecosystems research. Given its multi-purpose 
heuristic use to study such subjects as Deutsche Tele-
com’s “open innovation ecosystem” (Rohrbeck et al., 
2009), the “Silicon Valley ecosystem” (Engel, 2015), and 
the “US Television ecosystem” (Ansari et al., 2016), we 
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can see that both boundaries, as well as levels of analys-
is of ecosystem phenomena, vary considerably. This is 
perhaps not a problem if the concept is scalable, but it 
shows that we need to better understand its fundament-
al features.

3. What are the most promising theoretical 
foundations of ecosystems?

     • Systems theory, complex adaptive systems: 44%

     • Network theory, social networks: 32%

     • Institutional theory and institutional mechanisms: 
        16%

     • Something else/new: 8%

As the concept ecosystem implies, the role of “system” 
is integral to understanding the phenomenon in focus. 
Almost half of the workshop participants found the 
most promising theoretical foundation to be grounded 
in systems theory or complex adaptive systems. The use 
of some system-level theoretical concepts such as emer-
gence, interdependence, and dynamics is rather fre-
quent in current scholarly work (see, e.g., Adner & 
Kapoor, 2010; Ansari et al., 2016; Stam, 2015). However, 
a more overarching emphasis on system-level theoretic-
al principles and concepts is much rarer (for exceptions 
and discussion, see, e.g., Peltoniemi, 2006; Ritala & Alm-
panopoulou, 2017; Roundy et al., 2018; Scaringella & 
Radziwon, 2017). Second, network theory and social net-
works were seen as another promising theoretical 
foundation. Indeed, much of the ecosystem literature 
draws from network literature, including ecosystem 
definitions involving the concept of “network” (Adner & 
Kapoor, 2010), as well as utilizing social network analys-
is to examine innovation ecosystem structures 
(Clarysse et al., 2014; Still et al., 2014). A critical chal-
lenge for this approach is to distinguish ecosystem stud-
ies from network studies: if there is no difference, do we 
need a new concept? Finally, institutional theory and in-
stitutional mechanisms are seen as a possible theoretic-
al foundation. Some authors have already picked up on 
this by suggesting that institutional theory concepts 
such as “organizational field” be infused into an ecosys-
tem analysis (Claudel, 2018; Thomas & Autio, 2014).

We see that there is certainly potential to examine eco-
systems through multiple lenses. This is similar to in-
novation and entrepreneurial networks, which have 
been studied not just from a network-theoretical per-
spective, but also from institutional and contextual per-

spectives (Autio et al., 2014), for instance. However, 
there is a risk in relabelling networks as ecosystems, 
just because the latter might resonate better with some 
of the ongoing discussions, thereby helping to argue for 
novelty via reconceptualization. To harness the distinct-
ive nature of the analogy, we need to understand the 
ecological component when it comes to explaining in-
terdependencies and coevolution, as well as the systems 
component when it comes to studying not only net-
work linkages, but also other actors in the broader sys-
tem (see also Ritala & Almpanopoulou, 2017). Also, 
innovation and entrepreneurial ecosystems could be 
viewed as cultural or value systems (Fisher et al., 2017; 
Glynn & Lounsbury, 2005). We believe that efforts to de-
velop theory both from complex adaptive systems (e.g., 
Peltoniemi, 2006) and institutional theory (e.g., Vargo 
et al., 2015) show particular promise for creating bases 
for theorizing on innovation and entrepreneurial eco-
systems. Finally, some studies have recently examined 
ecosystems through organizational lenses, viewing 
them as meta-organizations (e.g., Järvi et al., 2018). 
These and other types of theoretical approaches related 
to the organization of innovation and entrepreneurial 
ecosystems could be useful to understand the “micro-
foundations” of ecosystem governance.

4. To empirically study an “ecosystem”, you need 
to...

     • Examine the ecosystem in its contextual and 
        institutional environment: 64%

     • Examine the complete set/all ecosystem actors: 19%

     • Study a specified set of actors: 17%

The strong majority of the participants in the profes-
sional development workshop opted for examination of 
the ecosystem in its overall contextual and institutional 
environment. This is important given the regulative and 
normative relevance of context for any actor, organiza-
tion, and collective (Suddaby et al., 2010; Zietsma et al., 
2017). For instance, several scholars have suggested 
that any analysis of innovation and entrepreneurship in 
an ecosystem context should include the understand-
ing of institutions and institutionalization (Aarikka-
Stenroos & Ritala, 2017; Autio et al., 2018; Vargo et al., 
2015). Other, less popular options included the two al-
ternative approaches to studying ecosystems: examina-
tion of the complete set of actors or studying a specified 
set of actors. Although the former is ideal for under-
standing the overall system and its interdependencies, 
researchers often tend to focus on a focal actor and its 
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ecosystem. This approach resembles the distinction 
between network studies of whole networks and ego-
centric networks (Provan et al., 2007).

We see substantial challenges in conducting rigorous 
empirical studies of innovation and entrepreneurial 
ecosystems, particularly in the understanding of contex-
tual interactions taking place within them (Autio et al., 
2014). Studies need to account for both the institutional 
complexities arising from contexts with multiple institu-
tional logics (Greenwood et al., 2011) and the contested 
and fragmented nature of institutional environments 
(Pache & Santos, 2010, 2013). Furthermore, as the num-
ber of actors, technologies, and institutions grows, the 
challenges of accessing such data become difficult. Ad-
vances in empirical approaches and research methodo-
logies to account for the complex and fragmented 
nature of environments, as well as the multitude of in-
teractions between actors, are needed to move the in-
novation and entrepreneurial ecosystem field forward.

5. What should be done next in ecosystem 
research?

     • Move on and find empirical evidence: 38%

     • Integrate ecosystem research into existing streams: 
        32%

     • Keep clarifying the conceptual underpinnings: 17%

     • Create new, solid, and unique foundations: 13%

Where should we go next? A majority of the workshop 
participants were inclined to suggest moving on and col-
lecting empirical evidence. The ecosystem literature 
tends to revolve around conceptual papers and discus-
sions, and it would be useful to start collecting empiric-

al evidence that would utilize the perspective. Many au-
thors have certainly done this, but the problem remains 
that an ecosystem is typically defined quite differently, 
leading to major differences in empirical research 
designs. The other suggestions include perhaps some 
remedies to this problem. First, a sufficiently popular 
option was to integrate ecosystem research into existing 
streams. This would help not only in empirical research 
design but also in grounding ecosystems in established 
research traditions and programs. Second, clarifying 
the conceptual underpinnings is still a valid future direc-
tion given the lack of consensus on what an ecosystem 
is and how it can be studied. Third, creating a new and 
unique foundation for ecosystem research is a lucrative 
option, already pursued by authors in strategy research 
(see, e.g., Adner, 2017). For innovation and entrepren-
eurial ecosystem scholars, the same challenge and op-
portunity remain in sight, with many scholars 
discussing the concept and its uniqueness in these 
fields (Autio & Thomas, 2014; Stam, 2015; Tsujimoto et 
al., 2017).

Conclusion

Innovation and entrepreneurial ecosystems remain im-
portant topics in the ever-connecting and expanding di-
gital economy. Given the practical relevance and 
rapidly increasing utilization of the ecosystem concept 
by managers, entrepreneurs, and policy actors, it is no 
surprise that researchers from different backgrounds 
and disciplines are flocking to these topics. Increasing 
diversity of conceptual and empirical applications cre-
ates both a challenge and opportunity for ecosystem 
scholars. Whether the analogy will be retained within 
the long-lasting scholarly lexicon remains to be seen – 
and this will be strongly affected not only by the relev-
ance of the ecosystem concept, but also the rigour that 
researchers are able to bring to its application.
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