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Preface

The idea for this book goes back to conversations we had at the sidelines of confer-
ences organised by the International Association for Management of Technology,
two editions of the European Conference for Technology Management and a research
visit to the Ecole Nationale Supérieure en Génie des Systémes et de I'Innovation; all
during the period 2005-2012. During these conversations, sometimes, we wondered
about research, particularly at the dominating American perspectives and the drive
of those researchers to demonstrate how they were performing well. This brought
us to conclude that perhaps there were European perspectives on how innovation
management should take place and how settings influenced not only the conduct of
research, but also what was done its outcomes and how useful they were.

It was not until the end of 2018 that we picked up this thinking and casually decided
to go for an edited book. At the same time, we started to realise how diverse Europe
was in its approaches to innovation management and got intrigued by challenges
this may pose for studies. The growing awareness coincided with inviting academics
to join the scientific committee; even the responses of those that declined, often
referring to the limited time available for exciting projects, encouraged us in this
endeavour. That invited academics often cited time was a foreboding what was to
come.

Though we had an excellent start, things turned upside down with the pandemic
caused by COVID-19, its aftermath, contemporary turmoil and some personal
circumstances. Notwithstanding these setbacks, the enthusiasm of those that engaged
with the idea of the book kept us going. And, we witnessed some authors struggling,
not only with available time as so many academics but also sharing their personal
circumstances and stories with us, up until the final stages. We are glad that they did
confide in us and kept going until the end. The few for which this was not possible
and some others that we lost contact with due to the multiple contemporary chal-
lenges that appeared we wish you well and it was a pleasure conversing with you.
At the end, we have succeeded in bringing contributions together of academics that
otherwise would not meet.

In this undertaking for the edited book, we are grateful to the members of the
scientific committee for willing to join us. Members of the scientific committee
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conducted reviews that were often encouraging for authors. A special thank goes to
Andrea Bikfalvi who reviewed several proposals for chapters.
Last but not least, we are thankful to Anthony Doyle and Rajan Muthu of Springer
for their patience throughout. We sincerely hope that the book is worth waiting for.
May we have forgotten to acknowledge somebody who contributed to this book,
directly or indirectly, accept this as our apology.

Glasgow, UK Rob Dekkers
Nancy, France Laure Morel
June 2023
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Introducing ‘European Perspectives )
on Innovation Management’ i

Laure Morel and Rob Dekkers

The starting point for this edited book is that European practices for innovation
management in organisations and their settings are anchored in Anglo-Saxon, East
European, Nippon-Rhineland, Nordic and Mediterranean socio-economic perspec-
tives; this unique blend of social-economic perspectives also leads to different views
on innovation management, new product and service development and their chal-
lenges. This becomes apparent in writings such as that of (Patel & Pavitt, 1994,
pp- 90-92) when they distinguish between myopic and dynamic national systems of
innovation; the first they associate with the United Kingdom and United States, and
the latter with Germany and Japan. Also, (Wagner & Kreuter, 1998) point to differ-
ences in approaches between innovative firms in Germany, Japan and the United
States. These differing approaches harbour diversity, which could be either bene-
ficial or limit the growth of national economies, sectors and firms. Also, this may
resultin national cultures affecting creativity and innovation management in differing
ways. Thus, these perspectives may lead to both subtle delimitations and pronounced
differences for innovation policies, institutional settings, approaches to innovation
management by firms and innovation performance, something that is explored in the
chapters of this edited book.

L. Morel (<)

Equipe de Recherche Sur Les Processus Innovatifs Laboratory, University of Lorraine, 8 Rue
Bastien Lepage, 54000 Nancy, France

e-mail: laure.morel @univ-lorraine.fr

R. Dekkers
Adam Smith Business School, University of Glasgow, Glasgow G12 8QQ, UK
e-mail: rob.dekkers @glasgow.ac.uk
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2 L. Morel and R. Dekkers

1 National Innovation Systems as Institutional Settings

In addition to socio-economic perspectives, institutional factors that differ across
nations and regions play a role in practices that are adopted for innovation manage-
ment. This thought is captured by the notion of national innovation systems, for
example the writings by Lundvall (1998, 2007). Also, the conceptualisation of triple
helix (Leydesdorff & Etzkowitz, 1996) instigates that institutional factors determine
innovation outcomes, not only for nations, but also for firms. Not only can these
institutional factors be found at the level of nations, they are also present in indus-
trial districts, such as those constituting what is called the ‘Third Italy’ (Biggiero,
1998). The result is differing institutional contingencies across regions and nations,
further augmenting the socio-economic perspectives.

Notwithstanding these fragmented socio-economic perspectives and institutional
contingencies, there are specific commonalities. Perhaps the nature of these perspec-
tives, possibly set in Kantianism guiding economic and legal institutional settings
rather than utilitarianism and legalism, makes firms and institutions gravitate towards
open collaboration rather than transactional approaches (e.g., Dekkers et al., 2019);
the first is possibly linked with dynamics national innovation systems, and the latter
most likely associated with myopic national innovation systems. The fragmented,
distributed economies put a strong focus on internationalisation, including innova-
tion management, new product and service development, even within the internally
open market of the European Union. Therefore, the European institutional settings
foster unique approaches to innovation and new product and service development.

Perhaps these unique approaches will also foster a more innovative Europe. This
may lead to creating not only ‘unicorns,” but also other high-growth firms, and stim-
ulate other firms to engage more actively with innovation. In this sense, encouraging
techno-entrepreneurship and facilitation of growth may also be shaped by the specific
diversity of perspectives, institutional contingencies and collaborative modes. This
extends to how firms interact with universities, research institutes and economic
development agencies, while not forgetting consumers and citizens.

2 What Is Found in This Edited Book

Each chapter of this book brings a different perspective on how to perceive the
management of innovation at different levels of aggregation, as we have already
pointed out.
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2.1 PART A: Management and Practices for Innovation

This first part contains studies with a general perspective on innovation management
and associated practices. These practices and approaches to innovation management
are discussed from processes and structures related to the context of settings arising
from socio-economic perspectives, one could say a perspective held at a macro-level,
to approaches for new product development and engineering, a micro-level. We have
put the chapters in order from those that are more oriented towards approaches at
macro-level to those at micro-level such as methods for new product and service
development in order to understand the specificities of the studies.

First, in Chap. 2 we have the opportunity to read the work of L. J. Lekkerkerk
who presents an organisational perspective of innovation management based on an
original proposal: the model innovation and organisational structure (MIOS), rooted
in socio-technical design. The latter diagnostic tool is a cybernetic model developed
to systematically study and compare organisational structures in order to design
guidelines for enhancing the performance of innovation and change management of
organisations. It also derives inspiration from socio-technical design, closely related
to systems theories and cybernetic approaches to design of organisations; he relates it
to a specific approach known as the Low Lands’ approach to socio-technical design.
This chapter contains a comparison of seventeen applications of the model innovation
and organisational structure (or ‘the MIOS’) in firms and leads to discernible results
that ensure its robustness.

In Chap. 3, Merih Pasin, Mehmet. N. Aydin and Ceyda Ovaci are postulating
that ‘innovation management requires a holistic approach that involves interactive,
strategy-oriented, sustainable processes and structure.” In this vein, they propose
a semi-structured model for a corporate innovation system. This model for such a
system provides a roadmap for companies based on six dimensions and twenty key
target indicators to establish a corporate innovation system that will enhance the
diffusion of an innovative milieu d’interieur in organisations, in turn supporting the
improvement for innovation processes and structures. They claim that this model has
been successfully implemented in 129 companies contributing to a nationwide inno-
vation programme in Turkey, which highlights its potential pertinence for broader
deployment.

Sofia Borjesson, Joakim Netz and Fredrik Lagergren are giving us in Chap. 4 a
Swedish perspective on what innovation management is in a self-managed organ-
isation. The authors affirm that the classical hierarchical management posture can
be replaced by a new one leading to more creative capabilities, ultimately creating
more sustainable and innovative organisations. Through a longitudinal case study
they show how the redistribution of executive power, including the role and respon-
sibilities of the CEO, and the removal of the traditional managerial hierarchy can lead
to a more innovative milieu d’interieur. This chapter provides an original perspec-
tive to the strand of research into innovation capabilities considering that there is a
missing component, i.e. a participatory dimension, in existing models for building
these capabilities.
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Then, in Chap. 5, Rob Dekkers, L. J. Lekkerkerk and Peiran Su bring in a different
perspective for assessing the influence of national innovation systems based on the
dichotomy of dynamic and myopic national innovation systems in order to get a better
understanding of technological activities by firms. They propose a novel research
instrument to position and compare firm behaviour in the continuum of dynamic
and myopic national innovation systems. Their objectives are to better understand
how decisions by firms, and potentially, other actors are made and what is consid-
ered during the decision-making processes. Furthermore, to support diagnosis of
organisations and design research for innovation management, they use models for
innovation processes based on systems theories to study innovation management by
firms.

In Chap. 6, Julie Roberts is presenting the results of an empirical study that
investigates open innovation practices for acquisition of knowledge and technology
commercialisation by conducting qualitative research into medical technology sector
(Med-Tech) companies. A presentation on the context of the Scottish Med-Tech
sector precedes demonstrating that the concept of open innovation, popularised by
Chesbrough, is a controversial one, alas not so new as many presume. Indeed, an
exhaustive review of the literature on open innovation and technology valorisa-
tion leads onto a deliberation on the novelty of open innovation and a proposal for
conducting interviews with representatives of companies. The results of the study
give us an overview of the situation for Scottish Med-Tech firms: both a lack of
systematic practice for managing open innovation and framework for Med-Tech
companies to carry out open innovation more systematically.

The next Chap. 7 by Michael Hertwig, Joachim Lentes, Adrian Barwasser and
Frauke Schuseil is giving us another use of the conceptualisation open innovation
by proposing the original concept ‘crowd engineering’ as an approach adapted to
new trends in product development, such as a better involvement of consumers and
users in product creation. They show how crowd engineering is a pertinent and
suitable approach to product innovation in small- and medium-sized enterprises by
presenting a use case, the Roboy project done in Germany: ‘A robot as good as the
human body.” Before sharing their results, they advise some key organisational and
technological prerequisites to be considered. The adoption of the crowd engineering
mindset combines methods of the stage gate model with methods from agile develop-
ment to facilitate or enable collaboration within a community. At the end, the authors
confirm that crowd engineering is a powerful new approach for managing innovation
on product development using crowdsourcing to accelerate innovation and reduce
costs.

Chapter 8, written by Marianna Koukou and Rob Dekkers, highlights the impor-
tance of conditions for successful end-user involvement in new product develop-
ment (NPD). Through explorative qualitative research comparing two French, one
Russian/Greek and three UK companies, they focused on the impact of end-users
involvement in the NPD process and end-product. Their holistic literature review
focuses on three well-known approaches and their associated tools and describes
the scale of involvement continuum: design for (using quality function deployment),
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design with (paying attention to the customer voice) and design by (favouring the co-
creation with end-users during the entire process). The major findings of the study for
us are in providing information which one of the end-user involvement approaches
is best suited for creating more effective and more efficient NPD processes and when
depending on a company’s goals, resources and (organisational) culture.

Finally in Part A, Rob Dekkers in Chap. 9 deals with a not so well covered topic: the
place and role of non-practicing or non-producing entities (NPEs) in the innovation
process. Explaining that NPEs are ‘companies or entities that do not invent new
technology directly but acquire IP [intellectual property, ed.] from third parties and
strive to sell licences and obtain licence royalties or any other income stream from
exploiting that ownership situation,” he highlights the potential impact of NPEs on
the effectiveness of the innovation process. An exhaustive literature review helps the
reader to understand both the context and concepts. This leads to empirical research
that confirmed that actually little is known about the impact of NPEs on innovation
processes. The consultation of experts and a group were used for data collection.
One major finding of this chapter is to show that the headline cases by NPEs have
increased awareness in firms to actively manage a portfolio of patents, particularly
in industries such as software and data processing.

2.2 PART B: National and Regional Innovation Systems

Within this second part of the book, studies highlight how the ecosystems of innova-
tion can be a driver in innovation dynamics both at national and regional level. Some
of these studies address the regeneration of regions, others trends such as digitisation
and living laboratories, and two a sector. All together the chapters provide insight in
changes that are taking place in Europe, different for regions, industries and firms.

In Chap. 10, Stefanie Broring and Simon Ohlert explore the recognition of
entrepreneurial opportunities when companies are directly or indirectly affected by
the German government’s decision to phase-out coal mining in Germany, particularly
in regions reliant on this industry, in order to switch to novel bioeconomy regions.
They assume that the emergence of new regional innovation systems is crucial to
support the development of novel inter-industry segments as entrepreneurial oppor-
tunities. They describe the INNOSpace®2Agriculture network as an illustrative case
for various entrepreneurial opportunities arising between distant industries in terms
of cognition and knowledge such as agriculture and space. They draw some inter-
esting conclusions among which start-ups function as a bridge between separated
industry fields thanks to their agility and flexibility, competence-building processes
and ability to work collaboratively and networked. At the end, this chapter gives
direction to a new potential for transitions of European coal mining regions and
beyond arising from sustainability.

Then, in Chap. 11, Carsten Dreher, Oliver Som and Martina Kovac¢ are presenting
another side of the German manufacturing industry by discussing how and to what
degree the existing landscape of German and European innovation policy instruments
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meets the specific needs and requirements of heterogeneous innovation patterns
found in SMEs. A theoretical framework based on evolutionary economic theory and
the resource-based view to explain the heterogeneity in firms’ innovation behaviour
was used to analyse a sample of 23 national and four European SME innovation policy
instruments. The findings lead to a recommendation: they suggest that a demand-
side-oriented, sustainable SME policy portfolio is necessary, while recognising that
it can be a daunting challenge.

Chapter 12 presents the result of an empirical study in three European provinces,
across France, Austria and Sweden, in order to provide a description for key char-
acteristics of ecosystems formed around digitalisation, their practices and internal
collaborative dynamics. The authors, Vincent Boly, Laure Morel, Brunelle Marche,
Davy Monticolo, Mauricio Camargo and Marianne Horlesberger, first delve into
the scientific background of the study, mainly focused on the concepts of digitalisa-
tion and ecosystems to better understand how different stakeholders act and interact.
Their objectives are to identify the actors and structures that foster digitalisation of
provinces and regions (characterising ecosystems), the description of their stimuli
(ecosystem activities) and finally, how they all interact (internal collaborative forms
in ecosystems). This leads to a sampling model containing thirty-six practices and
associated digital maturity grids that fit with local objectives and policies.

Next, in Chap. 13, Raphaél Bary, Laure Morel and Valentine Labouheure address
an original topic linking innovation capabilities to the approach of living laboratories.
Derived from a systematic literature review into innovation capability of participants
in living laboratories from a European perspective, they propose a competency-based
approach for individuals to contribute to innovation; that is to say, mobilising user-
centric and open innovation approaches that aim at enhancing the acceptability of
new products and services. The main result of this chapter is to offer a better under-
standing of the importance of co-creation to enhance Europe’s innovation capability.
Highlighting the existing differences in terms of individual innovation capabilities
among European countries, they proposed that living laboratories could be considered
as a first step towards a European learning culture for innovation.

Whereas to increase the innovativeness industry ever since has collaborated with
science, Anne Spitzley, Antonino Ardilio, Sonja Stiffler; Tabea Dietrich, Isabelle
Jahnel and Wilhelm Bauer are presenting in Chap. 14 the emergence of multilateral
collaboration between university and industry in the age of digitalisation. They show
that even if bilateral collaboration is a common research topic to define the clas-
sical collaboration between university and industry, research on formats for multi-
lateral research cooperation are still not so well addressed. An explorative study was
conducted in order to obtain an overview of this new topic by identifying patterns.
Informed by a comprehensive literature review, a framework was developed in which
multilateral collaborations between science and industry are mapped in ten charac-
teristics of research collaborations. Seven interviews were performed to validate the
ten characteristics and highlight their practical implications. Finally, success factors
are presented leading to the success of research collaborations from both a scientific
and business perspective.
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In Chap. 15, Katalin Erdds and Zsolt Bedd are addressing a touchy subject: the
contribution of the universities in the development and implementation of smart
specialisation policies at regional level to improve innovation capabilities of indus-
trial ecosystems. They consider the case of a university-centred entrepreneurial
ecosystem for a large Hungarian university with ten faculties, located in a small town.
They analyse the role that the university can play in the creation of an entrepreneurial
ecosystem that supports entrepreneurial thinking and acting within the region. One
major result of their research is to confirm that knowledge spillover is highly context
dependent and so relies on the (local) structure of creating and disseminating scientific
knowledge and entrepreneurial attitude.

Considering that research into innovation management has to contribute to a
paradigm shift to better fit with an increasingly volatile, uncertain, complex and
ambiguous environment, Jean-Pierre Segers, Dirk V. H. K. Franco, Didier Van
Caillie, Elina Gaile-Sarkane and Janaina Macke are developing in Chap. 16 a holistic
approach for measuring sustainable performance generated by innovative projects.
Focusing on energy efficiency of educational buildings in Belgium and assuming that
interpretive methods such as multiple case studies are the preferred method to study
complex phenomena within a real-life context such as energy transition and novel
insights in energy business models, they present an interpretive case study for the
model of Energy Service Companies— ‘the ESCO energy transition case.’” The results
are twofold: confirming the effectiveness of their proposal and presenting a multilevel
classification of business models adapted to meet goals for energy transition.

2.3 PART C: Comparative Studies

The contribution by Ewa Cieslik in Chap. 17 leads to a realistic and enthusiastic
perspective for Central and Eastern European economies (CEEs) in rebuilding their
participation and position in global value chains in the services sector in general,
with a focus in ICT services due to the great importance commonly recognised
of this sector in European countries in the last years. By analysing 11 countries
(sometimes called EU-11), she explains how the accession to the European Union
(EU) structures in 2004 was a milestone for these countries, gaining the status of
free-market economies and participation in global business networks. More partic-
ularly, she underlines the proactive actions of all CEE countries in this high-growth
market during the studied period that have introduced programmes promoting the
development of Industry 4.0, including ICT services and innovative technologies. To
analyse the participation and position of the CEE economies in global value chains,
the author assesses the role of these economies in international production links
using the methodology of value-added flows, relying on trade in value-added data
retrieved from the OECD’s Inter-Country Input—-Output Database, available during
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the period 2005-2018. So, a multiregional input—output model was used, which also
included value-added in industries and sectors. Even if the conclusions are mitigated
when comparing fluctuations in relative positions in global value chains in services
to manufacturing and in the ICT sector, the author assumes that the service sector
seemed to be more promising than manufacturing for strengthening the CEE’s posi-
tion in global production networks, and that, in general, all countries occupied the
upstream market in ICT services during the entire analysed period.

In Chap. 18, Martina Baglio, Claudia Colicchia, Alessandro Creazza and
Emanuele Pizzurno are addressing the position of innovation management in the
logistics sector based on systematic review with bibliometric analysis of European
studies. They highlight very interesting results, i.e. sustainability-oriented innovation
emerges as a key topic, along with technology, transport-related innovations and the
customer’s role within innovation processes. This highlight that the logistic sector
shows a significant pace of technological innovation and is being either a key sector
in the economy of the continent and one of the main sources of negative externali-
ties for the environment and the society. So, they maintain that it is time to develop
more types of innovative practices in the logistic sector addressing environmental
challenges and fostering a more resilient and equitable future.

In Chap. 19, Rob Dekkers and Laure Morel are comparing organisational patterns
for Innovation between scottish and French firms. Their objectives are to understand
the management of innovation processes with an emphasis on the impact on the
business model and the different organisational structures necessary for innovation,
without avoiding the impact of the national innovation system on the innovation
dynamics. To understand the implications of innovative capabilities, they opted for
a case-oriented methodology based on a framework for assessing the innovative
capabilities that focuses on the organisational patterns for the innovation processes.
Indeed, the authors are assuming that the effectiveness of (traditional) metrics can be
questioned and that more integrative approaches of necessary to complement litera-
ture review by observation and interviews. They tested their proposal by comparing
the results obtained with Scottish firms and French ones. Thanks to this exploratory
study, the authors highlight some differences between the myopic view, typical for
the Anglo-Saxon business model, and the dynamic view of the Nippon-Rhineland
model when evaluating innovative capabilities.

3 An Afterthought

Although we are aware that we cannot claim to be exhaustive in our viewpoints, we
believe that the work done by the authors who contributed to this book is inspiring and
may lead to studies based on the proposals that are found in the epilogue (Chap. 20).
To this purpose, it reflects on idiographic and nomothetic studies in the European
context and based on the chapters sets out pathways for further research.

We hope you will enjoy the read.
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Abstract This chapter presents a comparison of the first 17 applications of the
Model Innovation and Organizational Structure (or ‘the MIOS’) in organizations.
This MIOS is a cybernetic model containing ‘necessary and sufficient’ functions
that should be fulfilled in an organization that aims to remain viable. It is both a
research and diagnostic tool developed to study organizational structures, including
the ‘innovation structure’, by making a systematic description. By systematically
comparing organizational structures of successfully innovating organizations, the
ultimate aim is to deliver concrete design guidelines for a well-integrated embedded
innovation structure. This should help to improve the persistently low performance
of innovation and change activities (less than 30% success on average) by organiza-
tions. To date, seventeen organizations have been studied. In spite of the pragmatic
sampling by the student researchers and the limited number of very different cases,
the comparison shows a few promising results:

e The comparison yields seven observations on the innovation structures and the
way they are designed.

e This allows us to conclude that the MIOS is usable for further empirical research
and diagnostic application.
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1 Introducing the Background of the Research

It is generally believed that innovations are needed to keep organizations viable and
competitive in a “VUCA world’. For such an important process, including innovation
and other change projects, the success rate was and is staying at a frustratingly
low 30% for decades (an overview in Lekkerkerk, 2012, p. 261). How can that be
improved?

In their book ‘Competing by design’ Nadler and Tushman (1997) focus our atten-
tion to organizational structure design as an important factor to improve operational
performance. The twelve cases presented by Laloux (2014) also show that their orga-
nizational structure design improves their competitive advantage. They perform well
on the market and at the same time offer good quality of work to their employees.
The latter improves their position on the labour market where a war on talent is going
on.

From these two points the idea follows: organizations may innovate more
successful ‘by design’, that is by organizational structure design. Unfortunately,
most if not all approaches to organization design focus on operations or the primary
process of organizations (e.g. the two books mentioned above, lean (Womack &
Jones, 2003), Business Process Redesign (Hammer & Champy, 1993), configura-
tions (e.g. Mintzberg, 1989), contingency or fit (e.g. Burton et al., 2015). Even the
Lowlands sociotechnical systems design approach (L-STSD) lacked concrete ‘inno-
vation structure’ design guidelines admits founder De Sitter in his last book. He
concludes this after an attempt to develop such guidelines in the final chapter via a
theoretical line of reasoning. He challenged ‘young business administration scholars’
to develop more concrete design guidelines for the innovation structure, including
new product development (1994, p. 403).

During my first work experience upon graduation, as an employee at Fokker
Aircraft’s Composite Structures Division between 1985 and 1996, I witnessed both
the lack of success of many innovation projects and the success of an organiza-
tional redesign of the Composites Plant’s Operations. The OD approach used in this
redesign was mainly an early version of L-STSD (De Sitter & Groep Sociotech-
niek, 1987), combined with insights from ‘The Delft Systems Approach’ (In ‘t Veld,
1994, Veeke et al., 2008). Based on this experience I decided later to take on De
Sitter’s challenge mentioned above by doing a PhD. Because he failed to develop
the guidelines theoretically, I decided to try to empirically study the organizational
structure, including the innovation structure, of preferably successfully innovating
organizations.

At the start it was clear that the relation between (innovation) structure and perfor-
mance is not easily laid. Crossan and Apaydin concluded in their review that innova-
tion research did not lead to generalizable insights into the link between innovation
and organizational performance (Crossan & Apaydin, 2010, p. 1176). One can safely
assume that the link between the innovation structure and organizational performance
is not yet firmly established either. The improved organizational performance in the
reorganized Composite Plant cannot be credited to the new structure alone, because at
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the same time several capable new team leaders and ‘flow managers’ were appointed.
Additionally, all team members were educated in the new way of working, e.g. by a
Lego-simulation game named ‘The JIT game’.

Another problem that popped up when drawing a research proposal to address De
Sitter’s challenge was the huge variation in organizational structures; each organiza-
tion is different. A method or tool to describe organizational structures, and especially
the embedded innovation structure, in a way that enables systematic comparison was
not available (Lekkerkerk, 2012). Even with a set of cases that can be compared
using such a systematic ‘structure photo’, it would still be another challenge, based
on Crossan and Appaydin’s findings, to causally link the innovation performance
of these cases, e.g. in time-to-market for new product development, in commer-
cial success rate of innovation projects, to the characteristics of their (innovation)
structure and thus innovation to organizational performance.

Against this background, Lekkerkerk (2012) developed the Model Innovation and
Organizational Structure (acronym the MIOS) to systematically describe structures.
This chapter aims to describe this model, to report on its application in practice and
reflect on its usability for further research.

The chapter is built as follows. First the MIOS, a recursive function model, will be
explained. Then, the ‘grey literature’ case selection is explained in a brief methods
section. The 17 suitable studies are then presented and compared, leading to seven
interesting observations.

Given the complexity of the problems at hand, this chapter presents a modest step
forwards by showing the usability of the MIOS for researching (innovation) structures
and also for making some practical recommendations to improve the structure. This
proof of usability opens the way to further research.

Restructuring: Step by Step Towards a Flow-Based Organization

Restructuring the Composite Structures Division in flows.

Composite aircraft parts were fibre reinforced plastic parts and metal-
bonded structures. The operational units were divided in product/customer
groups, mainly serving final assembly units for Fokker F27/50, Fokker F28/
100 and Airbus A300/310. Exterior parts are either in a left and right pair or
one-per-aircraft (e.g. radome, vertical stabilizer). Interior parts are in small
numbers (e.g., cabin overhead luggage bins and side panels, airco-ducts) or
in one-per-aircraft (cockpit, lavatory, galley). Exterior and interior parts used
different materials (fibres, resins, sandwich) and different processes and skills.
Especially both Fokker units had to deal with this variety in batch sizes (1-40),
materials and processes. For Airbus only exterior parts were delivered (e.g.,
flap track fairings).

Starting in 1985 the structure within Operations was redesigned into a flow-
based structure. The three flows were formed using a simple group technology
approach that linked to material and process of interior one-per-aircraft, interior
series and exterior. This structure reduced the variety in the units leading to
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simpler planning and resulted in much improved lead time, better quality and
higher efficiency.

At first several other functional supporting departments were left untouched,
but after a while these started internally to form subgroups linked to each of
the flows in Operations. After another, all people involved agreed that it would
make sense to split these functional supporting departments and form a Support
unit in each of the Operations flows. This effectively formed three autonomous
business units within the Composites Plant.

The approach used to redesign was mainly an early version of L-STSD
(De Sitter and Sociotechniek, 1987) combined with insights from ‘The Delft
Systems Approach’ (In ‘t Veld 1994, Veeke et al., 2008).

2 Elaborating on the Reasons for Developing the MIOS

By redesigning their organizational structure from bureaucratic, functional structures
to a structure with independent flow-based units, many organizations showed much
enhanced performance in their operations, e.g. increased controllability, less cost,
shorter lead times, less work in process, higher on-time delivery, more customer
value and higher quality of work. Such a redesign may be inspired and guided by
approaches or theories such as:

e Business Process Redesign, BPR (Hammer, 1996; Hammer & Champy, 1993).

e [owlands sociotechnical system design, L-STSD (De Sitter et al., 1997; De Sitter,
1994; Van Hootegem et al., 2008; Kuipers et al., 2010, 2018, 2020).

e [eanthinking, LT (Womack & Jones, 2003), and preceding work about the Toyota
Production System, Just-in-Time-management and Kaizen.

A common characteristic of these OD approaches is the design of an operations
structure consisting of autonomous units with an end-to-end responsibility for a
subset of all the types of customer orders the organization fulfils. The classic func-
tional, activity-based or ‘silo’ structures, seeking to obtain economies of scale, are
abandoned because they can be characterized as ‘complex structures (with simple,
narrow jobs)” with a high need for coordination. These approaches favour ‘Simple
structures with complex (i.e. meaningful, high quality) work’. Both De Sitter et al.
(1997) and Hammer and Champy (1993) use this statement.

By analogy, the question arises:

‘Would redesign of an ‘innovation structure’ lead to innovation performance improvements
such as those seen in operations?

Unfortunately, neither BPR nor lean nor the Lowlands sociotechnical design
approach present concrete guidelines for the redesign of the innovation
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(sub)structure; not as an independent subsystem and not as part of an integral redesign
of the entire structure (De Sitter, 1998, p. 397).

Hence, a first problem is: how can these innovation structure design guidelines be
obtained? Studying the organizational structures of successfully innovating organi-
zations and how these integrate their ‘innovation structure’ with it might reveal these
design guidelines. Applying these will eventually improve innovation performance.

To obtain these design guidelines, organizational structures will have to be studied
in detail. To date, quantitative studies relating structure to organizational performance
operationalized structure using insights from Pugh et al. (1968), as Andersen and
Jonsson did:

All organization structures (designs) can be expressed in these terms. The degrees of
complexity, formalization and centralization/complexity vary in organizations. Nevertheless,
these dimensions are found in all organizations. (Andersen & Jonsson, 2006, p. 239)

However, Crossan and Apaydin (2010) concluded that studies such as these, trying
to link innovation and performance, did not reveal much guidance on organizational
structure design.

A potential reason for this may be that the way structure was operationalized
in these surveys, based on Pugh et al. (1968), does not capture those dimen-
sions of structure that are essential for high (innovation) performance. To fruit-
fully study organizational structures, the operationalization should be able to surface
whether a structure is functional (activity-based), ‘lean’ (flows, product based) or
customer based (product/service/geographical/market-segment based). The latter
two use autonomous units as mentioned above, and such structures have less inter-
faces and hence a much lower need for coordination, a lower risk of coordination
problems and a higher controllability as De Sitter’s (1994) showed. He demonstrates
that the redesign of the production structure influences the quality of the organization,
including controllability and innovativeness, as well as the quality of work.

Now the trouble is that these three truly different structures may have the same
degrees of formalization (high) and centralization (low), and yet at the same time
one would expect quite an increase in performance when changing the functional
structure in a flow-based one using indicators like order lead time and work in process
(e.g. Womack & Jones, 2003), but also in absenteeism and employee turnover due
to differences in quality of work (De Sitter, 1998; Pot, 2022).

Another (partial) explanation for why the relation between structure and (innova-
tion) performance is not yet clear also follows from Lowlands sociotechnical systems
design thinking (De Sitter et al., 1997), which states that controllability can only be
influenced by integrally redesigning an organizational structure using De Sitter’s
design guidelines. Low performance is an effect of a lack of controllability caused
by a complex design of the production structure and hence of a complex coordination
and control structure. A complex structure has many interfaces, such as ‘handovers’
in a relay race, in all of its (order) processes, and each interface requires coordina-
tion effort and is a potential source of disturbances. Another characteristic of such a
complex network of related activities is the propagation of disturbances through the
network, e.g. how a problem at the first station of an assembly line eventually stops
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the whole line. Following Ashby (1956), innovation can be regarded as a ‘regulatory
activity’, and in the integral sociotechnical view, innovation performance is nega-
tively influenced by a complex production structure to which the control structure,
including the innovation structure, should be properly linked. Therefore, to study the
effects of structure on innovation performance, not only the innovation structure but
also the whole organizational structure should be integrally studied. This requires
such an amount of intricate details in the data that it seems impossible to use a survey.
Additionally, the lack of clearly defined, unambiguous and objectively measurable
organizational structure concepts, well understood by all practitioners filling in the
questionnaires, does not help survey research on organizational structure either.

Therefore, qualitative research is needed here, but doing detailed comparative case
studies with large numbers of cases on such a complex object as the organizational
structure is much work collecting and analysing data. First and foremost the question
now to be answered is:

How can organizational structures be meaningfully and efficiently compared?

Hence, before even starting research to answer the ultimate question ‘how to
integrally redesign an organizational structure, especially the embedded innova-
tion structure, to positively influence (innovation) performance?’, a research tool
for comparatively studying organizational structures with an emphasis on the inno-
vation structure was needed. Lekkerkerk (2012) developed such a tool and named it
the Model Innovation and Organization Structure (acronym: the MIOS) in his PhD
project. His work is firmly based in Dutch and European systems thinking (or cyber-
netics), and all empirical data were collected in Dutch SMEs that are embedded in an
economy that is considered to be part of the European Rhineland tradition (Peters &
Weggeman, 2019 Het grote Rijnland boekje, Business contact).

3 Closer Look at Lowlands Sociotechnical Systems Design
and the Gaps

System theory (e.g. Ashby, 1956; Beer, 1994, 2000) and Lowlands sociotechnical
theory (e.g. De Sitter et al., 1997; De Sitter, 1994; Achterbergh & Vriens, 2009)
provided ingredients for a framework or model to enable comparative case studies
on organizational structures and their effect on performance. Sociotechnical organi-
zation design originated in research by the Tavistock Institute in the Durham coal
mine in the 1950s (Kuipers et al., 2020; Mumford, 2006; Trist & Bamforth, 1951;
Van Hootegem et al., 2008). In the Netherlands, further development was led by De
Sitter (1998) (e.g., Achterbergh & Vriens, 2009, 2019), starting with his study for the
Dutch Scientific Council for Government policy (1981) until his retirement in 1995.
A unique systematic design sequence was developed: top-down for the ‘production
structure’ and bottom-up for the three-layered ‘control structure’, as is visualized in
Fig. 1.
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Fig. 1 Lowlands sociotechnical design-view of an organization as an open system

3.1 Production Structure

The production structure (PS), encompassing the operational activities of the primary
process, which is selling and delivering the products and services of the organization,
should be designed in a way that minimizes the number of interfaces between orga-
nizational units. In the usual functional structures, each customer order is handled
by numerous departments between intake and delivery. A handover between depart-
ments is an interface, requiring coordination between the departments, and interfaces
are a notable source of trouble (such as in relay races and in ICT between hardware
components and between different software systems). By assigning the activities
needed for each type of customer order to one organizational unit or group, ‘parallel
flows’ are created, which are similar to the flows designed in a lean approach to manu-
facturing (Womack & Jones, 2003) and to a BPR rule to assign end-to-end respon-
sibility for a workflow to one organizational unit (Hammer, 1996). Most former
handovers in the order fulfilment process are now within these groups, and hence
coordination can be by mutual adjustment. Apart from activities that transform input
(material, customer, data, energy and combinations) into output, the production struc-
ture (PS) includes two other types of work. The first is named ‘preparatory activities’
(order intake, process planning, invoicing), which are linked to the individual orders
but not transforming the main input, and the second is ‘supporting activities’ (HR,
logistics, maintenance, catering, ICT, other facilities) with an indirect link to orders
and as basic purpose ‘to keep the primary process up and running’. Adding these
preparatory and support activities, as much as feasible, to the tasks of the parallel
groups responsible for the independent order flows makes these groups even less
dependent on the previously existing functional staff and support departments. The
primary task of the Lowlands sociotechnical organization designer is to find such
independent flows to reduce the number of interfaces, with an at least threefold aim,

e To reduce the interface-related coordination effort and chance of disturbances,
e To prevent disturbances from propagating through the network of tasks of the
system,
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e To lay a foundation for job enrichment and enlargement because of the larger
variety of tasks in autonomous units and to introduce self-management (a.k.a.
self-managing, self-organizing teams) in a meaningful way (Lekkerkerk, 2017).

It is worth mentioning that PS design is performed top-down, starting with the
whole organization. A first divide may be in the familiar ‘independent divisions
or business units’ or ‘flows’ at a macro-level of recursion. While Mintzberg (1989)
shows his divisionalized form to exist of functionally organized little machine bureau-
cracies, L-STSD tries to divide these in subflows, and subsubflows, as many times as
is needed to arrive at work floor units that have a teamwork enabling size of approx-
imately 6—12 employees (with extremes 4-20). Explaining this design approach is
beyond the aim of this chapter, so for further details, use the latest handbook, recently
translated into English (Kuipers et al., 2020). De Sitter et al. (1987) may have also
been inspired by Simon’s concept of nearly decomposable systems (Simon, 1996,
p. 197).

3.2 Control Structure

The control structure is modelled in three layers following Ashby (1956): operational
control, regulation by design and strategic regulation (shown in Fig. 1). In addition,
it is designed ‘bottom-up’.

To enable the independent PS groups to truly function as “plants-within-the-plant’
or ‘hospital-within-the-hospital’, as much of the operational control activities as
possible should be decentralized to the members (including a team leader) of these
groups. Furthermore, some or all of the group members may contribute to ‘regulation
by design’ and even to ‘strategic regulation’. This may range from being a part-
time member of a product development project team to just attending joint biannual
discussions on the strategy.

After implementing the newly designed structure, the group leaders may be
responsible for all control activities assigned to the teams at first. However, these
groups may develop into self-directing work teams and gradually divide not only
prepare and support tasks over a larger part of the members but also control tasks.
This team development process may easily take 2—4 years according to Kuipers et al.
(2020). Jumping to that blue print end state of team development immediately, or even
worse just relabelling all departments to ‘self-directing work team’ and lay-off the
supervisors, so without any change in the production structure at all, proved a recipe
for failed ‘social innovation’-projects in practice. This may explain why (Dutch)
managers lost interest in sociotechnical redesign in the 1990s. However, one should
never accuse a theory that it ‘doesn’t work’ because of such poor implementation
practices.

The next control structure layer, ‘regulation by design’, entails all activities aimed
at adapting the organization to changes or opportunities in the environment or to
fresh strategic insights and new goals developed internally. Achterbergh et al. (1999)
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explain that innovation and change projects are the core of ‘regulation by design’ and
coined the term ‘innovation structure’. De Sitter (1998) uses ‘innovation structure’
for this control structure layer and even splits it into ‘innovation production structure’
and ‘innovation (operational) control structure’.

De Sitter (1998) concluded at the end of his last book that developing concrete
design guidelines for the innovation structure is needed and presents this as ‘a chal-
lenge for young scholars’ (1998, p. 397). Given that the need for innovation and for
higher innovation success rates is still present, this gap in Lowlands sociotechnical
design theory should be closed to help achieve that.

3.3 Diagnosing a Structure

Another task for organization designers is to diagnose existing organizational struc-
tures first and later on their proposed redesigns for it. They need to answer the
following question: when is a structure or redesign good, and when is it a source
of trouble? De Sitter (1998) developed seven design parameters to help answer this
question, but it is beyond the scope to explain them.

However, if in a redesign project only the present activities carried out by the
employees of an organization are taken into account for redistribution, the designer
might overlook something. If he would have a model containing ‘necessary and suffi-
cient’ functions for viability of the organization, he might use that too to find essential
activities that are not done at all, probably explaining another part of the problems
of the organization. Such a function model is lacking in Lowlands sociotechnical
theory, and this is a second gap, next to the innovation structure design guidelines.

These two gaps in Lowlands sociotechnical systems design are linked in the
following way. A model containing ‘necessary and sufficient’ functions will serve as
such a diagnostic device but also as the framework needed to systematically describe
any organizational structure. An organizational chart only shows the hierarchical
reporting lines, and the names of the departments in the boxes hint at what their tasks
may be (e.g. quality assurance, operations, marketing). However, an org-chart alone
will not do, and by listing tasks per department in the chart, the resulting descriptions
of the structures of various organizations become incomparable.

By looking instead through the lens of the functions in such a model, the researcher
may put aside the charts and their departments and ‘map’ the contributions of various
employees, groups, (sub)departments, etc., to these functions for each of the orga-
nizations in his study. By doing so for each function and for the relations between
the functions, the question of which individuals, project teams or departments are
involved is answered.

Such an analysis may be described in text and then summarized in a table with
two columns; left the functions and right those responsible for each function (see
Table 3 in the results section). By adding a third column with data on a second
organization, differences between the structures may appear (see Table 4). Now
suppose that two competitors, similar in size, product, technology and market, but
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different in innovation success, are compared, a link may be established between their
innovation performance and their organizational and innovation structure. Such a
comparison is much more systematic than just comparing processes (e.g. innovation
project management, innovation portfolio management), the boxes appearing on
the two organization charts or the engineering departments only. In this way, the
structures of the cases are studied in an integral way, which is mandatory according
to De Sitter:

So innovation is not a ‘separate’ topic. From the structure design perspective, it would be
wrong to see innovation as a partial problem, to be solved via a redesign of an ‘innovative
subsystem” (De Sitter, 1998, p. 354, translated Lekkerkerk)

3.4 Reorganizing and Diagnosing Innovation Capabilities
and Processes

Following De Sitter (1998), it does not make much sense to study the structure of
one part of the organization. This unit is part of a whole, and it has a number of
coordination and control relations with other parts of the organizational network.
In activity-based structures, as noted before, the number of relations is quite high,
which is a reason to call such a structure complex. Reorganizing one of the nodes of
such a complex network internally may help slightly, but it is in no way reducing the
number of coordination and control relations that must be maintained.

Now, suppose an organization has a functional ‘innovation department’, and there
are signals that the overall innovation performance can be improved. Needless to say,
this innovation department has many linkages with most if not all of the other units
of the organization. Any innovation project it undertakes will eventually bring about
change in several units, so for each project, the interfaces of the project team with
each of these units must be defined. When organizing innovation, these interfaces
are to be part of the design effort.

Another point is the question of what can be done to diagnose and then improve
the innovation process and performance. The literature provides several innovation
audit tools, and Lekkerkerk already listed approximately 50 (2012, App. C). Using
these tools may be helpful, but they focus on innovation as a functional subunit and/or
do not include the organizational structure perspective in sufficient detail according
to Lekkerkerk. Therefore, these audits will at best lead to some observations leading
to partial improvements. These tools do not incorporate an integral organizational
structure perspective advocated by De Sitter (1998, p. 354).

However, Beer (2000) takes such an integral perspective when ‘diagnosing the
system for organizations’ with his Viable System Model, but only one of the five
functions (Function 4 or ‘outside and then’) can be considered the larger part of the
innovation structure.

Because innovation audits are partial and because both De Sitter and Beer lack
a detailed view on innovation, in spite of the integral nature of their respective
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approaches, it is necessary to expand their models or in systems thinking jargon
‘to open the innovation structure black boxes’ to see which subfunctions are needed.

3.5 Defining Innovation

Innovation is a core concept here and should be defined first because so many different
definitions may be found both in the literature and among practitioners. Below, a
specific definition that is useful at the organizational level and fits with our orga-
nizational structure design purpose is outlined. Additionally, the distinction with
continuous improvement used in this research is described.

Several types of innovations are distinguished, e.g. technological, social, organi-
zational, product, process, ICT, service, market or business model innovation. The
OECD defines most of them in the Frascati Manual (OECD, 2002) and Oslo Manual
(OECD, 2005, 2018). However, these manuals only mention as an aside that inno-
vation projects done by organizations usually deliver several types of innovation,
e.g. the new innovative product, the new process needed for it, a new group in the
sales department to sell it to the new market and the new channel to be developed. In
the latest Oslo Manual, this point is stressed more: ‘Many innovations are bundled,
presenting characteristics that span more than one type’ (OECD, 2018, Sect. 3.49).
Practitioners tell the author that in their view, multiple, ‘bundled’ innovation-type
projects are the rule rather than the exception. This aspect in the definition underpins
the need to form multidisciplinary teams for innovation projects. Additionally, the
basic or applied research projects a company may do that will eventually lead to new
products and processes via advanced engineering and subsequent detailed develop-
ment can best be considered innovation projects being part of the total ‘innovation
and change portfolio’. This fits with the Oslo Manual’s listing of innovation activities
of businesses (2018, Sect. 4.8).

Apart from the type of result, innovations are also often characterized by their
degree of newness. An innovation may be new to the world (the very first car,
computer, smartphone), but it is always new to the organization developing (or some-
times just buying) and implementing it. Tidd and Bessant (2021) use newness to
distinguish two basic kinds of innovation projects:

1. ‘discontinuous innovation’ for radical or explorative innovations, adding some-
thing new to the market,

2. ‘steady-state innovation’ for incremental or exploitative innovations related to
the existing set of products and services.

According to them, each kind has its own approach or ‘funnel’, which they draw as
parallel processes, indicating different approaches and perhaps even different orga-
nizational units or groups. In fact, rather than a dichotomy, this is more a continuum,
ranging from very similar to current practice to truly very new to the innovating
organization. Apart from being new to the innovator, it may be new to the world
outside the organization (or not). Usually, ‘new to the world’ innovations are of a
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more radical nature. In practice, this continuum does not lead to an endless variety
of project approaches; organizations usually limit themselves to two or three combi-
nations of project type and a matching approach. The degree of newness translates
into the predictability of the results at the start of a project, which largely determines
the approach.

The classic sequentially phased project approaches (e.g. Cooper’s stage-gate, the
‘waterfall’ or in ICT the systems development methodology, SDM) are still suitable
for steady-state innovation projects, and a business case will provide a financial
section without large uncertainty margins (e.g. ROI or NPV calculations).

For the radical, explorative type of ideas, approaches such as rapid application
development, rapid prototyping or ‘the lean start-up’ (Ries, 2011) seek market feed-
back by showing consecutive prototypes, usually of software apps, and proceed
(or not) based on responses from target customers to launch the ‘minimum viable
product’ (Ries, 2011) that may be further developed in subsequent releases.

Tidd and Bessant (2018) also describe that balancing the ‘innovation and change
portfolio’ is necessary with only 15-20% of projects and resources in the riskier
discontinuous, explorative innovation funnel.

3.6 A Practical Distinction Between Innovation
and Continuous Improvement

The distinction between (incremental) innovation and continuous improvement (CI)
is not clear, and the subjective degree of newness will not provide a clue. Organi-
zations usually carry out innovation on a project-by-project basis, with each project
based on a ‘business case’ (or innovation project proposal), which at some point was
formally approved by higher management or an ‘innovation board’. In contrast,
continuous improvement is mainly carried out within and by employees in any
department alongside their daily work, and they are empowered to implement the
changes without prior higher management approval and without much involvement
of other departments. From a systems theory perspective, finding, evaluating and
implementing such small improvements are considered to be part of an operational
control loop (Kuipers et al., 2020, p. 73). Because every activity or process needs
operational control, continuous improvement (or ‘kaizen’ or ‘high involvement inno-
vation’ (Bessant, 2003)) has its logical place there, which does not mean that it gets
done. The fact that continuous improvement (CI) has to be deliberately organized
and managed according to TQM and lean theory and its importance for overall
performance improvement means that one should pay explicit attention to CI when
diagnosing and redesigning a structure. CI being part of operational control implies
that there is no separate organizational ‘CI function’ needed from a systems theory
perspective.
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To summarize, innovation is defined here as (the results of) an innovation project,
incorporating at least one, but usually more types of innovation, and done by a multi-
disciplinary and temporary project team. Depending on the degree of newness, for
the firm and perhaps for the market or wider environment, and some other factors, the
project team may choose a semi-linear stage-gate approach or a more experimental,
rapid prototyping approach. Contributing to incremental improvement is part of each
job, e.g. using ‘kaizen’-tools and/or quality control tools (Mizuno, 1988).

4 Development of the Function Model: The MIOS

As was already mentioned, for an integral approach to the innovation structure
embedded in the whole organizational structure, the (function) models described
by De Sitter and Beer need further development. A ‘function model’ of an organiza-
tion is a concept from organizational cybernetics (systems thinking is near synonym).
Function here refers to the contribution of an element or subsystem to the system it is
part of (In ‘t Veld, 1994). Therefore, it should not be confused with ‘function’ refer-
ring to ‘an individual’s job’ or to a functional (or activity-based) structure. ‘Model’
refers to a simplified representation of the complex reality to highlight certain char-
acteristics, in this case, the different functions and their relations that are needed to
keep an organizational system ‘viable’.

Beer (1994, 2000) developed a function model, known as the Viable System Model
(VSM), and like De Sitter, he is building on Ashby (1956). Given the expectation
that detailed design guidelines for the embedded innovation structure are the ulti-
mate result of comparative case study research, the question is now whether Beer’s
VSM is useful for this study. It has some advantages. Based on systematic reasoning,
not challenged to date (Achterbergh & Riesewijk, 1999), Beer claims that his VSM
incorporates ‘necessary and sufficient’ functions for viability. It incorporates the
logic of recursion that fits well with the sociotechnical idea of a production structure
consisting of (near) autonomous units, which (depending on the size of the organi-
zation) may be further divided into again (near) autonomous subunits. For example,
there are three divisions of Philips, each divided into business units, and so on, until
groups and individuals at the shop floor are reached as the lowest practical level of
recursion (Beer, 2000, In’t Veld, 1994).

A first drawback of the VSM is that it only contains five functions, and only
one or two functions are directly involved in innovation, with a third as a strategic
innovation control function. For a detailed comparison of innovation structures that
is not sufficient. Another disadvantage is its abstract nature and terminology that
prevent practitioners from intuitively understanding it. Therefore, the VSM serves
as a basis, but a model containing more functions to represent the innovation structure
and giving all function names that appeal to practitioners is deemed necessary.

In’t Veld (1994) supplied the first ingredient for development of the new model.
He developed two models based on systems thinking and pragmatic engineering logic
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that contain more innovation-related functions using understandable names (Veeke
et al., 2008).

Second, the innovation management literature supplies the steps in any innovation
process: search, select, implement and capture (Tidd & Bessant, 2009, p. 44).

The distinction between exploration and exploitation (March, 1999, p. 133), linked
to radical and incremental innovation, with the idea that any organization should do
both in an ‘ambidextrous’ way (O’Reilly III & Tushman, 2004), was also used.

Closely linked to ambidexterity is the notion of a balanced innovation portfolio
of projects (Kester et al., 2009, p. 328).

Combining newly developed and existing knowledge is related to innovation
(Hislop, 2005), so organizational memory is important.

Due to the size limits of a chapter, only the outcome of the theoretical work
using the ingredients listed above is presented. In Lekkerkerk (2012), the full line of
reasoning can be found. The resulting model is named ‘the Model Innovation and
Organizational Structure’ (acronym: the MIOS). Figure 2 presents the model. The
names of the functions contain a verb, according to system theory custom and a code
(I, C and V for innovation, central and supply (voortbrengen in Dutch), respectively,
and a number) serving as a practical shorthand when discussing how functions are
assigned.

The contributions of the twelve functions of MIOS to an organizational system
are summarized in Table 1, and continuous improvement is added for the reasons

“exploration” Do “exploitation”
efine
Search mission-C4 Search
future Propose Propose Impro-
new inno- improve-|_| V&
options [+ vation- ment- [+ ments
14 " Balance-C3 |, V3 Va4
Tune-C2
Regulate Regulate
innovation-12 supply-V2
Supply-V1
N Innovate-11 ] product/service
Io=00 [Io=00 [Do=o00
Sh=lR=1=h= >
Remember-C1

Fig. 2 Developed function model: the Model Innovation and Organizational Structure or ‘the
MIOS’. (Lekkerkerk, 2012, p. 296). Note: Many relations between all functions, e.g. those of
Remember-C1 with all other functions, are omitted for clarity of the drawing only



The Model Innovation and Organizational Structure: A Zoom Lens ... 27

explained above. Being based on the logic of Beer’s VSM, this new model also
contains ‘necessary and sufficient’ functions. This implies that an organization that
implements all these functions and their relations in its structure, and of course assigns
them to competent employees who execute them well, is able to remain viable, i.e.
‘able to maintain its separate existence’ (Beer, 1994, p. 113).

Like the VSM, the MIOS incorporates the idea of recursion, meaning that the
Supply-V1 function may consist of separate, independent parts that are (or should be)
viable subsystems. In Fig. 2, the small versions of the MIOS in the function Supply-
V1 symbolize this recursion. Large companies may have independent divisions,
which consist of business units, and in such organizations, the ‘right’ degree of

Table 1 Brief description of the functions in the MIOS (Lekkerkerk, 2012, p. 297)

Name code Contribution of function to organization
Supply product Represents the primary process supplying products and/or services by
service-V1 transforming inputs in output

Includes order-related activities: logistics, process planning, sales,
finance, procurement, etc.

Includes supporting activities: maintenance, HR, facilities management,
etc.

Regulate supply-V2 | Operational regulation of the various aspects of the primary process
including continuous improvement

Propose Make project proposals for the best opportunities for improvement
improvement-V3 received from V4

Search Search for and find ways to improve exploitation of current products,
improvements-V4 markets, facilities, etc.

Innovate-11 Carry out all approved innovation projects and improvement projects
Regulate Operational regulation of individual innovation projects and
innovation-12 operationally manage the portfolio of projects in progress

Propose innovation-13 | Make project proposals for the best future options for innovation
received from 14

Search future new Exploration of environment and search for future options for innovation,

options-14 aimed at new and existing markets

Remember-C1 Organizational memory storing codified knowledge relevant for the
organization

Tune-C2 Tuning V1 and I1 enabling smooth implementation of innovations and
tuning the upper six functions contributing to the strategic planning
process

Balance-C3 Balancing the project portfolio by strategically choosing which new

proposals (from V3 and I3) should be funded and at the same time
which of the projects in progress should be continued, paused or aborted

Define mission-C4 Define the mission, vision and strategy for the company and deriving
lower level strategies for supply and innovation including performance
indicators and budgets

Continuous Small-scale improvement or ‘kaizen’ activities within each functions
improvement operational regulation
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(de)centralization of control, which includes regulation by design or innovation, is a
challenging task for the structure designer.

These MIOS functions are related to the innovation management and sociotech-
nical literature briefly described above. The generic, somewhat simplified innovation
process steps from a well-known textbook (Tidd & Bessant, 2009, p. 44) mentioned
above link to the MIOS functions in the following way:

Search Both Search functions (V4/14) and both Propose functions (V3/13)

Select Preliminary selection is part of both Search and Propose

Final selection of proposals by Balance-C3

Implement Carrying out and operationally managing the selected innovation projects by
Innovate-I1 and Regulate innovation-12

Figure 3 presents this in a visual form, highlighting the distinction between explo-
rative and exploitative innovation projects. Because both types have to be present
in a ‘balanced’ innovation portfolio, the function Balance-C3 cannot be divided.
The execution of innovation projects (Innovate-I1) may also depend on this distinc-
tion, but that is not shown here. Opening the Innovate-I1-box may, for example,
reveal a research subfunction (delivering new knowledge to the system), feeding
into a radical innovation project function. Parallel to these, an incremental innovation
project function will be present.

The Lowlands sociotechnical theory matches the MIOS functions in the following
way. The production structure as defined by De Sitter (1998) equals Supply-V1.

The three layers of his control structure are incorporated as follows. Regulate
supply-V2 is his operational regulation layer, and Define mission-C4 equals strategic

General Innovation Process
Radical /explorative

Search future

6 new options- % Propose

innovation-13
14

Innovate-
o B. - 9
Incremental /exploitative alance-C3 11&2 9

Search Propose
¢ improvement 9 improvement
Va4 -V3

Fuzzy Front End

Fig. 3 MIOS functions and a general innovation process model
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regulation. The remaining functions are detailing the layer regulation by design (or
the innovation structure).

Remember-C1 supports all other functions by serving as organizational memory.

After combining elements from various existing models in the new MIOS, the
question of whether it actually serves its intended use as a research tool for compara-
tive case studies and as a diagnostic tool for practitioners was answered by testing it.
To that end, Lekkerkerk (2012) presented it first to four experienced sociotechnical
organization designers and management consultants. They were positive about the
completeness of the model and did not miss a function. In their opinion, it would
indeed be usable for diagnosing both existing structures and redesigns.

Second, the MIOS was applied in five organizations by Lekkerkerk, and the results
reported in his PhD thesis defended in 2012 at Radboud University (Nijmegen,
The Netherlands). Following Lekkerkerk’s project, several MSc students in business
administration at Radboud University applied the MIOS in their graduation projects.

S Methodology of the Review of the Case Studies

This chapter can best be seen as a ‘grey literature review’ because it searches for
applications of the MIOS and then analyses the papers that contained sufficient data
to enable a comparison.

To increase the amount of data, the studies conducted in five companies by
Lekkerkerk (2012), listed in Table 2, were included. The methodological details
of this part of the research are in the PhD thesis (Lekkerkerk, 2012). Data collection
took place in 2010.

The other selected papers presented here obviously also applied the MIOS. All
were the result of a successful graduation project of MSc students in Business Admin-
istration at Radboud University, and all were supervised by Lekkerkerk. Each paper,
or rather Master Thesis, was rated independently as defendable by the supervisor
and a second examiner. After presenting and defending the thesis to this two-person
exam committee, the members agreed upon a final grade. Therefore, they all meet the
minimum standards of sound academic work. They followed a case study approach

Table 2 Five anonymous companies (Lekkerkerk, 2012, Table 6.1.1, translated)

# Name MPS*, main product Sites Employees Interviews
T1 Eline EtO, electrotechnical 3 120 4
T2 Amelie EtO, marine electrotechnical 9 580 7
T3 Ezra MtO, seed improvement 11 300 4
T4 Leon AtO, trailers, OEM modules 1 130 5
T5 Rik AtO, mobile cranes 1 140 9

Note MPS master production schedule, indicating what part of the primary process is on customer
order, E£tO engineer to order, MtO make to order, ArO assemble to order
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(Yin 2003), and were done and defended between 2011 and June 2014 by fourteen
MSc students. They were coded as S1, S2 ... S14 (Table 5).

Because one student made an organizational structure redesign and used the MIOS
to check whether his redesign covered all necessary and sufficient functions, it was
excluded. A redesign of a structure is not suited for linking it to the actual performance
of an existing innovation structure, so this case (S9) is left out (Table 5).

Another student studied a software firm (S3) with a cell structure, and his case
was left out of the table because it was too different, both the kind of organization,
the structure and the way he applied and reported the results of the various ‘cells’.

Because master’s students are required to acquire their own research object,
the strategy for selection of the cases is rather ‘pragmatic’, and as an inevitable
consequence, the possibilities to ‘fruitfully’ compare this collection of ‘apples and
oranges’ will appear to be somewhat limited. Most of these studies were diagnostic
projects in which the innovation and organizational structure were studied using the
MIOS, usually adding an innovation management problem of the organization. This
increased the practical relevance of the project for the organization as a kind of reward
for making time of respondents and a company supervisor available to the student.

In all organizations, students collected data on the innovation and organizational
structure using an approach similar to that of Lekkerkerk (2012). They conducted
approximately 8 semi-structured interviews, made full transcripts and coded the tran-
scripts using the MIOS functions and their relations as a basis for part of the ques-
tions and subsequent coding. The transcripts were sent to the respondents for their
approval. Existing organizational documents, e.g. quality manuals and job descrip-
tions, were gathered and analysed to determine the formal organization and compare
or check with the interview data. The company supervisors approved the final draft
of the theses, so the data on their organization can be regarded as correct.

Thus, twelve of the companies studied thus far by students delivered results suit-
able to present along the five from Lekkerkerk (2012), so Table 5 in Appendix 1
shows 17 organizations. The first 5 companies studied by the author are coded T1-
TS, as shown in Table 2. The student organizations are anonymously coded S1, S2,
etc. (chronological according to the dates of defence of the master’s theses).

All organizations are based in the Netherlands.

6 Results Based on the Cases

The first few rows of the large Table 5 (Appendix 1) contain some basic data of the
organizations, which are sorted by the size in number of staff of the organization
(-al unit) that was studied. There is a mix of large and small product and service
companies, a large hospital department and one government agency (supervising
authority).

For industrial companies, their ‘MPS’ or master production schedule type is
mentioned to characterize the customer interaction they have. Appendix 2 lists the
references to the student cases used. Fortunately, because even ‘apples and oranges’
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have a lot in common (fruit, size, skin, seeds, edible, from a tree), some interesting
observations can already be made, and these are presented below.

In each of the organizations, the structure was described and diagnosed using
the MIOS and judged using mainly additional Lowlands sociotechnical theory and
insights from the innovation literature. The judgement in Table 3 on Remember-Cl1 is
based on Hislop (2005) and that on Balance-C3 is backed up by innovation portfolio
management (Kester et al., 2009). Some cases go one step further and give some
judgement on how well the function is performed. It is beyond the scope of this
chapter to elaborate on that.

It should be noted that a diagnosis using the MIOS only is limited to a near-binary
one: a function is (in)formally fulfilled or not and more or less well related to the
other functions in the organization. Therefore, there are three diagnostic outcomes
for each function: missing, fulfilled informally and fulfilled formally.

As an example, Table 3 presents a part of the diagnosis of Eline (T'1). Lekkerkerk
(2012) and the master’s theses (listed in Appendix 2) show full tables of all
organizations.

No missing function appeared in the seventeen organizations. For T1-T35, this was
no surprise because innovation success was one of the selection criteria. To show
that this may actually happen serves the example from a consultancy assignment
by Lekkerkerk (personal data). All members of the management team of the Dutch
branch of the organization agreed that for the last couple of years, no radical inno-
vation projects were proposed. Reasons for that may be that ‘Searching future new
options-14’ is not fulfilled at all. Alternatively, as an alternative explanation, such
ideas were all rejected before these managers became aware of them. For example,
when the preliminary investigations were done at some central unit, assigned with the
Propose innovations-I3 function and showed only problems and no market potential
to develop a sound business case (or innovation project proposal).

Looking at the informal-formal option, it seems interesting to note that the func-
tions in the upper half of the model (both Search and Propose functions and Balance,
Define mission) were often just done informally (Table 5, Appendix 1).

When a function is fulfilled, its outputs are present or concrete, such as a strategy
document for Define mission-C4 or proposed business cases for both propose func-
tions (I3/V3). That enables the researcher to determine, e.g. in dialogue with the
respondents or by analysing the available formal job descriptions, to what extent
such a function is informally done or is a formal part of one or more job descriptions.

Obviously, action-oriented managers would like to hear more than just: this func-
tion is not fulfilled or assigned informally or formally. They need more details than
the summary in the third column ‘judgement’ to determine whether action is needed.
To reach such a more detailed conclusion and maybe give advice on a solution,
researchers or consultants using the MIOS need additional (normative or prescrip-
tive) theory to compare current practice with the state of the art on innovation portfolio
management (related to Balance-C3), innovation project management (Innovate-I1,
Regulate innovation-12) or knowledge management (Remember-C1).

The comparison of organizational structures using the MIOS-based descriptions
can be summarized in a table, which is briefly illustrated in Table 4, presenting the



32 L. J. Lekkerkerk

Table 3 Partial diagnosis of the organizational structure of Eline (T1) (based on Lekkerkerk, 2012,
Table 6.2.6)

Function Assigned Judgement (using additional theory)
Innovate-11 Formal Sufficient

Regulate innovation-12 Formal Mixed with regulate supply-V2
Propose innovations-13 Informal Sufficient

Search future new options-14 Informal Sufficient

Remember-C1 Informal Insufficient

Tune-C2 Informal Sufficient

Balance-C3 Informal Too little incremental projects

Table 4 Comparison of the innovation functions of Leon and Rik (based on Lekkerkerk, 2012,
Table 6.7.2)

Function Leon (T4) Rik (T5)

Innovate-11 A project team mainly By R&D and production
engineering staff engineering staff sales

manager

Regulate innovation-12 per Project leader may report to Head R&D, head prod.

project managing owner engineering

12 portfolio Market team ‘R&D-meeting’

Propose innovations-13 Members of market team + Ideator or R&D/PE staff
various other (ad hoc)

Search future new options-I4 | Managing owner, management Managing owner and sales
team and engineers managers

four innovation functions of Leon (T4) and Rik (T5). Both companies employ 130
and 140 employees who design, manufacture and service wheeled equipment, respec-
tively. Both had approximately 10 people in a research and (product) engineering
department.

6.1 Analysis of the Cases or Attempting to ‘Compare Apples
and Oranges’

For each organization, Table 5 in Appendix 1 indicates which of the MIOS functions
were formally assigned to, or informally done by, employee(s) or departments in the
companies (or not done at all). Seven observations are drawn from the table and the
case descriptions listed in Appendix 2.

First, Table 5 shows that larger companies (in number of employees) tend to assign
more functions formally than smaller ones. Even small units within these larger units
are formally organized, as the 2nd column (case S7) shows. This confirms common
knowledge.
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A second observation is that the functions that represent the primary process, or
operations, are nearly always formally assigned (Supply-V1 and Regulate supply-
V2). One exception for both functions is S12 (extreme left column), which is small
(4 employees) and relatively young and dynamic. The partial exception for Regulate
supply-V2 is S14, which is also a small company. In the fifteen other cases, the
primary process responsibilities are formalized. Given the number of employees
involved this is what you would expect. Apart from size, organizations holding an
ISO9000 certification are required to formalize tasks and responsibilities in their
customer order-related primary processes.

Third, the table shows that fifteen organizations, with S4 and S12 as the excep-
tions, have formally assigned Innovate-11 and Regulate innovation-12. Contributing
and managing innovation projects involves many human and financial resources, so
formalizing the core of the innovation process seems logical.

A fourth observation relates to the distinction between explorative and exploitative
innovations. Some of the organizations (T1, T2 and T4) did not make an explicit
distinction between the two pairs of Search and Propose functions. Therefore, the
pairs V3/I3 and V4/I4 are ‘combined’ and performed by the same employee(s).
Nevertheless, it is worthwhile to make this distinction because it is obvious that
for ideas concerning present products, markets and processes, employees have to
search (V4) somewhere else (e.g. mainly among customers and frontline employees).
Searching future new options-14 may involve a quest for disruptive innovation to be
expected in mature technologies (Christensen, 1997). The criteria applied to the
preparation (and selection) of the business case are different because these kinds of
innovations are incremental and less uncertain (V3).

Although the fifth observation relates to only 8 out of 17 cases, it is worth
mentioning that in only one of these eight organizations continuous improvement is
formally organized. Because the importance of continuous improvement has been
advocated since at least the mid-1980s, in publications on just-in-time, statistical
process control, total quality management, ISO9000, ‘six-sigma’, lean and (high
involvement) innovation, the author expected that this would have been incorporated
into formal job descriptions and routines by all organizations after nearly 30 years.
The excuse of T2 was that the company had to downsize the workforce by nearly
50% approximately a year before the interviews due to the 2008 economic crisis, and
their lean project manager was among those fired. At the time of the interviews, T2
management had other priorities above reviving and finishing the lean implementa-
tion with an improvement mechanism. The informal ways of working at improvement
were similar: employees know who to turn to with a suggestion (usually to their own
manager but also directly to a product engineer), and if feasible, the ideas are imple-
mented. However, no records were kept of the number of suggestions, rejection rates
or total savings.

A sixth observation links to the general innovation process and to the concept of
the ‘fuzzy front end’ (FFE) of innovation (Koch & Leitner, 2008). In the ‘innovation
journey’ process model by Van de Ven et al. (1999), a similar period, from the
generation of an idea or opportunity and the decision to select and hence formally
start and fund the innovation project, is labelled the ‘gestation period’. The three
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steps ‘Search-Select-Implement’ and the distinction between radical and incremental
innovation projects are linked to the functions as explained and shown in Fig. 3 above.
Both Search functions (V4 and 14) and Propose functions (V3 and I3) were formally
assigned in approximately one-third (4-7) of the 17 companies only. As Kurkkio
etal., (2011, p. 134) already noted, the lead time between the generation of an idea
and deciding upon the business case or innovation project proposal based on it (Select
by Balance-C3) can be shortened by introducing a procedure for the FFE. Talke et al.,
(2006, p. 378) see ‘select’ as part of the FFE too. From a structure perspective, this
implies that such a procedure makes clear to employees who have responsibilities
in this FFE procedure and who may be involved in searching and converting ideas
into business cases. Both 3M and Google allow certain employees to spend 10 or
25% of their working time to tinker with ideas and try to determine whether they
are technically feasible and economically promising. If so, the business case can be
written and presented to the ‘innovation board’ or a decision team with any other label
that performs the function Balance-C3. If time-to-market (TtM) is measured from
the generation of a product idea through to introduction on the market, formalizing
the FFE may shorten TtM considerably, also enabling ‘failing fast’, i.e. trying to
determine the feasibility of an idea as soon as possible to prevent wasting resources.

The seventh observation relates to larger companies and may not be directly
visible from Appendix 1. The bigger an organization grows, the larger the number
of dedicated innovators in its workforce becomes, and they are usually grouped in
a department. Medium-sized companies such as T2, T4 and S4 had one separate
department of approximately 10 employees, of approximately 130 employees in
total, responsible for most of the (product) innovation activities. When organizations
successfully grow, they develop new PMCs and may organize their activities in sepa-
rate business units. This was the case with T3 having three business areas and T5
having two independent divisions. As soon as each BU grows large enough to poten-
tially have its own separate ‘innovation department’, the problem arises regarding
whether innovation-related functions should be assigned at the corporate level or at
the divisional/business unit level or both. For (radical) ideas, with a development
lead time beyond the horizon of the BU management that makes them reluctant
to start and fund such innovations, a central innovation function seems necessary.
Alternatively, when a radical idea cannot possibly be sold at the existing markets or
via the existing channels of the BU’s or requires a different business model, the BU-
level does not seem appropriate for such an innovation at all (e.g. the IBM-PC was
developed within and sold by a new unit completely separate from the mainframe
computer division). At T3, with 300 employees distributed among 11 sites all over
the world serving three business areas, a central research department already existed,
which was linked to university research groups and responsible for delivering proof
of concept to a central ‘Development’ group working together with Operations at
the main site to scale up and implement. On the other hand, company T3, nearly
four times as large with 1.100 employees in two divisions, did not have a central
innovation group, and its two divisions did not do innovation projects together, in
spite of the fact that they have a common knowledge base. At first sight, TS5 seemed
to miss opportunities by not sharing innovation results across the units. The Marine
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division that participated in the study might benefit from the results of a lean-EtO
project that the other division did, but respondents did not even know about it when
asked by the researcher who heard about this project at a seminar he attended. Apart
from T3 and T3, students doing cases S4, S6, S7, S8, S11 and S13 were faced with
the multiple levels of recursion problem.

With this seventh observation, the potential for analysing the data collected thus
far seems exhausted.

7 Conclusion, Discussion and Reflection

The cases did reveal that the MIOS serves its intended purposes as a diagnostic tool
for practitioners and as a descriptive tool for researchers. The systematic descriptions
of the structures along the MIOS functions provided sufficient detail (not shown here,
see Lekkerkerk, 2012 and the 12 theses) to compare and contrast them. Although
it may seem somewhat superficial at first sight, to just summarize whether func-
tions are fulfilled (or not), and assigned formally or done informally (only because
someone likes to do it, or sees the need). However, these descriptions served as a
solid, systemic basis for further diagnosis and redesign. For example, zooming in
on the Supply-V1 organization, using organizational design theory as a lens, may
show opportunities for simplifying the production structure in autonomous product-,
service- or market-based units. Then, redesigning the innovation structure is possible
whereby each (business) unit may have its own decentralized innovation function.
Alternatively, zooming in on Innovate-I1 and Regulate innovation-I12 may lead to
rethinking innovation project management approaches. For example, are there at
least two funnels like Tidd and Bessant (2009) suggest? Does each have a state-
of-the-art way of managing the projects and proper evaluation criteria for business
cases?

It is too early to translate the observations into the detailed additional design
guidelines for the innovation structure that the Lowlands sociotechnical systems
design methodology needs (De Sitter, 1998). Additional data on innovation perfor-
mance and more details about the actual organizational structure seem to be needed
to single out the best practices.

Additionally, the fact that only relatively small Dutch organizations were studied,
and their variety, should be mentioned. They are part of the Rhineland tradition
of organizing, which is more stakeholder oriented, compared to the Anglo-Saxon
tradition, where shareholder value prevails and profit maximization is the main goal
and where functional structures based on economies of scale logic are the norm.
Because Rhineland tends to put the work floor professional first and is more inclined
to decentralize regulation and control responsibilities to the shop floor, it may be that
their structures show less formality, which is not only explained by their relatively
small size compared to SMEs outside the Netherlands.
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7.1 Relatively Easy to Apply and Quick Results

The two to three weeks per case study by Lekkerkerk may be more consultancy hours
(80—120) than a client organization can afford to pay for a diagnosis, but for research
purposes, this amount of work does not seem to be prohibitive. Especially not when
research is done by MSc students for which labour costs are low.

Additionally, the MIOS proved to be a suitable tool for use in graduation projects
of students without much work experience. None reflected negatively upon their
experience with using the MIOS, although they were explicitly encouraged to be
truly critical by their supervisor (‘If you find a flaw this will honestly improve your
grade!”). Two quotes as an example:

“In all, it was found that the MIOS is appropriate for diagnosing organizational structures,
given that the researcher is aware of the broad theoretical basis underlying the model.” Case
S3, De Hosson (2011, p. 76).

“The MIOS has proven to be truly useful and applicable in practice, although it is important
that the person using the model is familiar with sociotechnical theory.” Case S5, Dijkhuis
(2012, p. 70).

Some of the students were determining the structure in larger organizations with
multiple levels of recursion (some divisions, with business units and even subunits),
and they struggled with the organizational complexity, but in the end, the MIOS
helped them to cope with these recursions. In such organizations, the responsibility
for innovation projects may be distributed over and assigned to subunits, to business
units, to the divisions or centralized and reported to headquarters. This depends on
the scope of the project. A project such as ERP implementation would be central
because the entire organization would have to work with it, whereas implementing
a specific piece of software, only useful for one subunit, may be done by employees
from the unit, with maybe an IT architect as part of the team to ensure fit with existing
ICT.

7.2 Practical Relevance and Usability

When MSc students in Business Administration, educated in the underlying theory
(social system theory, Lowlands sociotechnical system design) but without much
working experience, can successfully use the MIOS as a diagnostic tool in their
graduation assignments, it can be assumed that consultants and managers with some
education in business administration can apply it for diagnostic purposes.

Diagnosing can be done by an ‘expert’ interviewing a sample of employees and
processing the results in (less than) a month, but a small team of organizational
members may need a few days together and maybe even fewer.

Additional experience on two other occasions indicated that this assumption may
indeed be correct. In a seminar (November 2013) for various managers and in a
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one-day workshop with the management team of the Dutch subsidiary of a multina-
tional (February 2014), where the author briefly presented the MIOS, the participants
fruitfully applied it to their own organization. The latter team was slightly shocked
to determine that despite their many years of combined experience in the firm, they
could not indicate who of their 16,000 colleagues in North and Western Europe might
be involved in or responsible for Search future new options-14. The MIOS helped
them find a/the cause for the incremental nature of their firm’s innovation projects.

More detailed diagnosis may be carried out by adding additional theories or audit
frameworks. For example when the innovation portfolio management responsibili-
ties (related to Balance-C3) appear to be absent or unclearly assigned, or when the
production structure seems highly complex, insights can be added from portfolio
management literature or L-STSD, respectively. This will lead to additional benefits
for the organization, while at the same time the case can retain its usefulness for the
theoretical multiple case comparison.

7.3 Reflections on Further Research

For further research, the suggestions by Elsahn et al. (2020) can be taken into account.
From this review, three potential improvements to the case research protocol surfaced
from trying to analyse and compare these students’ cases.

First, a further standardization of the format in which students have to report
the data on their case would facilitate the comparison and prevent missing data
on the organization (e.g. on continuous improvement, on general organizational
performance and on its innovation success rate).

Second, the recursive thinking appeared to be difficult, so some additional guid-
ance should be developed on how to use MIOS in large organizations with multiple
divisions, each consisting of strategic business units, and business units. This can
help to map out what innovation responsibilities and activities are done by all units at
each of the levels; central, divisional, SBU, BU and even below to some innovation
done by operational work floor teams next to their daily duties.

Third, with a relatively limited number of cases and the wide diversity of the
organizations, no clear patterns can yet be expected to appear in the organization of
innovation. It would be worthwhile to try to gather sets of cases done in more compa-
rable organizations, e.g. all having one site, roughly equal number of employees,
same industry or main technology, same degree of volume and variety in product/
service and same or similar markets and customers (BtB or BtC). This is based on
the assumption that their innovation challenges would also be similar.
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8 Towards Multiple Value Creation and Innovative
Workplaces

Debates on Environmental, Social and Governance (ESG) are getting stronger and
strengthen the need to use a triple bottom line, People-Planet-Profit, for organizations
to help solve many problems.

Currently, too many employees (people) suffer from stress and burnout, so
improving the quality of work by redesigning the structure is greatly needed. Others
propose improving the ‘meaning quotient’ of work (Cranston & Keller, 2013) and
creating the best workplace on earth (Goffee & Jones, 2013). This social respon-
sibility extends along the supply chain to low-wage-countries where payment and
labour conditions are poor.

At the same time, innovation is deemed necessary to solve sustainability issues,
and more innovation success will both increase the chances of finding solutions on
time to save the planet, lead to more income and profit from successful innovations
and reduce innovation costs, which may also improve profit.

All this requires jointly optimizing the quality of organization and of work.
Lowlands sociotechnical system design is already quite capable of doing that for
the primary process. Further developing this design approach by using the MIOS in
sets of comparative case studies, ultimately leading to design guidelines for ‘inno-
vation structures’, might speed up innovation and improve innovation success. This
leads to innovative and responsible workplaces and implies that the same amount of
resources will yield more innovations delivering multiple values.
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Appendix 1

See Table 5.
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Appendix 2

References to Student Case Studies

Archives of all MSc theses, including digital versions and most of the transcripts and
other data, with the author.

The nine non-confidential theses are publicly available in the Nijmegen School
of Management MSc thesis collection (a.k.a. Radboud Repository).

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

Geukers, J. (2011). Innovation in an engineer-to-order organization. A case-
study in the superyachting industry. (confidential) MSc-thesis, Business
Administration, Radboud University, Nijmegen

Sadelhoff, A. van (2011). A recommendation regarding process planning
for Royal Huisman Shipyard. MSc-thesis, Business Administration, Radboud
University, Nijmegen

Hosson, F. de (2011). The structural dilemma of Topicus. A story of cowboys
and chameleons: evolution of an extraordinary organism. MSc-thesis, Business
Administration, Radboud University, Nijmegen

Maas, J. (2012). Can structure fix multiple problems? A diagnosis of the
current and future organizational structure of “S4”. (confidential) MSc-thesis,
Business Administration, Radboud University, Nijmegen

Dijkhuis, K. (2012). Organizing the future. (confidential) MSc-thesis, Busi-
ness Administration, Radboud University, Nijmegen

Melgers, D. (2012). A diagnosis of the innovation structure of the Nederlandse
Voedsel- en warenauthoriteit. MSc-thesis, Business Administration, Radboud
University, Nijmegen

Biesmans, mrs. M. (2012). The reorganization of “S7”. A research project
focusing on the organization structure of “S7” and the involved parties at
“mother company” in order to increase performance. (confidential) MSc-
thesis, Business Administration, Radboud University, Nijmegen

Hogeveen, J. (2012). Innovation structures for firms in the financial servces
industry. A case study analysis at ING Bank the Netherlands. MSc-thesis,
Business Administration, Radboud University, Nijmegen

Fikken, T.W. (2012). Design of the organizational structure fitting the Wwnv.
A research project aimed at the design of an organizational structure fitting the
demands arising from the ‘Wet werken naar vermogen’. (for Delta Zutphen),
MSc-thesis, Business Administration, Radboud University, Nijmegen
Korteweg, M.E.H. (2012). How to measure the innovation performance of KPN
Consulting. A design-oriented case-study on how the innovation performance
can be measured. MSc-thesis, Business Administration, Radboud University,
Nijmegen

Bouwhuis, PM. (2013). Diagnosing the Radiology Department of the CWZ.
A diagnostic research, focused on the organization structure of the radiology
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department in order to improve the innovation process. MSc-thesis, Business
Administration, Radboud University, Nijmegen

S12 Rozemeijer, S.W. (2013). The infrastructure of the future for an urban
freight transport sustainability concept. (for Binnenstadservice Nederland).
MSc-thesis, Business Administration, Radboud University, Nijmegen

S13 Halmans, S. (2014). Process innovation, innovation structure and project
portfolio management within ‘S13’; a diagnosis. (confidential) MSc-thesis,
Business Administration, Radboud University, Nijmegen

S14 Nijman, G. (2014). Harvesting the fruits of organizational research. Research of
the organizational and control structure of Munckhof BV. MSc-thesis, Business
Administration, Radboud University, Nijmegen
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Abstract The new paradigm of digitalization represents disruptive changes for orga-
nizations around the world. Companies are facing with highly intense competition.
In order to survive and achieve sustainable competition advantage, strategic inno-
vation management becomes essential. In this regard, one of the most significant
issues is to design and apply a model that includes a clear roadmap to implement
innovation principles and activities to ensure innovation capability and performance
of businesses. The first part of the chapter presents state-of-the-art literature on
existing innovation management terminologies and models. The other parts provide
a semi-structured corporate innovation system (CIS) model and its dimensions. The
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and their instantiations along the rich associated experiences gained via best prac-
tices of the successful nationwide innovation program. The proposed CIS is a holistic
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1 Introduction

The ability of innovation is evaluated as a key success factor for profitable growth,
sustainability of business, and competition for companies. Therefore, organizations
need to adopt innovation systems that include different principles such as culture
and strategic direction. Since there is no one-size-fits-all approach or model for
successful innovation systems for organizations, various frameworks, models, and
roadmaps have been proposed by scholars and implemented by practitioners. The
contingency theory asserts that the best fit is possible by considering the specific
needs of the organizations and customizing the model accordingly. In the context of
corporate innovation systems (CIS), this is possible if a semi-structured CIS model
is present and customized along the salient characteristics of the organization. Such
customization is a matter of applying both science and art of the innovation manage-
ment to the case at hand. The design and implementation of innovation systems
require knowledge on appropriate models, toolsets, and industry experience.

Several nationwide initiatives, programs, and platforms are promoted to share this
kind of valuable knowledge between practitioners. However, the literature on CIS, as
shall be provided later, indicates there is a need for generic, yet adaptable innovation
model taking into account organizations’ needs and best practices accompanying
customization of the model for effective CIS. This chapter aims to present a semi-
structured CIS model that has been used to develop CIS for 129 organizations as part
of a nationwide mentor-driven innovation program in Turkey (TIM Inosuit Programi,
2022). The proposed semi-structured CIS model is articulated in terms of the model
dimensions and their targets which also include the rich experiences gained via best
practices of the successful innovation program nationwide. This chapter demon-
strates successful implementation of the proposed CIS model in 129 organizations
on various sizes as part of the mentioned nationwide innovation-focused mentor
program.

The developed CIS model, which encapsulates an innovation management work-
flow with 20 main targets and six dimensions to enhance innovation performance of
firms is acomprehensive answer to the question of how to start innovation and manage
it. Before going over that, it would be beneficial to summarize evolving models of
innovation management from the literature. In the next two sections, we address
key challenges with the implementation of Innovation Management, and elaborate
evolving approaches to deal with them. In Sect. 4, we introduce a CIS model and
its six dimensions in detail. Later on, implementation and impact of the proposed
model are provided along the best practices gained. We conclude the chapter with
the implications of the study for practitioners, innovation support policymakers, and
researchers.
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2 Key Challenges with the Implementation of Innovation
Management

The development and spread of the technologies introduced with the new indus-
trial revolution are faster than ever. The radical leap in digital technologies over the
past decade has been a major concern for companies to adopt structural configura-
tions, innovation strategies, and policies Nambisan et al., 2019, p. 1). Innovation is a
core driver to achieve competitive advantage and economic growth in the changing
global environment (Brem & Voigt, 2009, p. 351; Hidalgo & Albors, 2008, p. 113).
Therefore, understanding the importance of innovation is crucial for businesses to
manage it and survive in a compelling business environment (Tidd, 2001, p. 169—
170). However, digital technologies have caused a paradigm shift in the innovation
process and methodologies (Yoo et al., 2012, p. 1398).

The digital advancement in industries forces organizations to embrace novel inno-
vation tools and techniques served for innovation management to build organizational
resilience (Leonhardt et al., 2018, p. 2; Heinz et al., 2021). Companies struggle
to design effective and sustainable governance structures and innovation processes
due to the unique characteristics of firms. Besides, it is not possible to suggest a
formula or recipe to succeed in innovation management, since organizational struc-
tures, industries, digital maturity, and market conditions vary (Dilan & Aydin, 2019,
p. 8).

The exponential growth of the digital wave has brought many challenges and
opportunities in the innovation field (Yoo et al., 2012, p. 1399; Levine & Prietula,
2013, p. 1). While companies enjoy the growing number of new product devel-
opments with the technological improvements, they also feel the intense compet-
itive pressure due to short product and innovation life cycles as well as unpre-
dictable competition. Thus, companies focus on establishing a systematic and holistic
innovation management system that encompasses sustainability, agility, flexibility,
resilience, and diversity (Niewohner et al., 2019, p. 826-827). However, there is a
definitional confusion and uncertainty surrounding innovation, which is a potential
problem for companies in terms of creating a common understanding in the orga-
nization and creating a sufficient innovation culture. Furthermore, it is suggested
to ensure that the company employees have coherent competencies to execute the
requirements of the innovation process (Vey et al., 2017, p. 26).

The implementation of innovation management is sometimes hard to grasp for
companies because the processes are iterative, uncertain, and interactive. In addi-
tion, companies are assumed to ensure organizational readiness for technology push
innovations and change their approach toward innovation. They should adjust organi-
zational culture, strategies, deployment of resources, decision making, interactions,
and human resources in line with updated innovation strategies (Agostini et al., 2020,
p- 3). Therefore, it might be necessary to start an internal transformation on corpo-
rate DNA and promote sufficient innovation in the organization (Vey et al., 2017,
p.- 25). As a growing number of companies restructure their innovation systems,
digitalization provides platforms to enlarge value creation networks, ecosystems,
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and interdisciplinary communities that promote openness, affordances, and genera-
tivity (Nambisan et al., 2019, p. 3). Indeed, digital platforms turned into significant
innovation enablers for companies to collaborate with external stakeholders and share
knowledge for problem-solving, idea generation, and co-creation (Hossain & Lassen,
2017, p. 2-3).

3 Evolving Approaches of Innovation Management

The concept of innovation, which includes novelty and creativity in its essence, was
first used by economist Schumpeter (1934) (Hidalgo & Albors, 2008; Trott, 2005).
Schumpeter considered innovation as the main component of economic development
and defined it as “making differences in economic life.” Schumpeter’s innovation
theory enlightened the creation of value at a more macrolevel. In the following years,
researchers carried out studies on the benefits that can be achieved with enterprises’
innovation management at micro-level (Xu et al., 2006). Thus, several innovation
management approaches that are illustrated by schematic flows in the literature began
to emerge. Utterback (1971) introduced the first graphical innovation process model
(Bagno et al., 2017, p. 638). Indeed, innovation models have evolved from simple
linear models to complex collaborative ones due to rapid developments in technology
and globalization. Du Preez and Louw (2008, p. 1) stated that existing models are
not adequately comprehensive with different components and implementation areas.
Thus, they introduced a roadmap generated by combining diversified innovation
management concepts to guide small- and medium-sized enterprises to specifically
enhance their open innovation practices. However, the fact that this proposed model is
intended for SMEs prevents it from being a model with a wide application area. Never-
theless, it is assumed that there is still a gap of implementation-oriented corporate
innovation system model design in the literature.

There is a considerable number of definitions for “innovation management” and
combination of various terminologies and concepts in the literature. Hansen and
Birkinshaw (2007) describe innovation management “as the active and conscious
organisation, control and execution of activities that lead to innovation” (Eveleens,
2010, p. 3). According to Ojasalo (2008, p. 3), innovation management refers to
“the management of the whole process of innovation from the idea generation stage
through product or process development/adaption to launch in the market or start.”
Another definition emphasizes management functions, “a systematic planning and
controlling process which includes all activities to develop and introduce new prod-
ucts and processes for the company ” (Brem & Voigt, 2009, p. 352). Although most of
the innovation management models involve different approaches, definitions empha-
size designing a process that involves a pattern of similar steps or stages, such as idea
generation and identification, conceptualization, evaluation, selection, and imple-
mentation (Du Preez and Louw, 2008, p. 2-5). In fact, this can be interpreted that
innovation models and innovation process models are used interchangeably in some
studies (Zartha et al., 2019, p. 188—189). The initial step of managing innovation is to
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conceive how the innovation process can be influenced and create the best practice
model (Eveleens, 2010, p. 2-3). To sum up, what most definitions do agree on is
the overall “improving the competitive position” through generating firm-specific,
integrated, and collaborative innovation systems with cross-functional management
activities.

As noted previously, many significant insights have been created into the innova-
tion process with several models, but there is still a lack of comprehensive framework
to lead management implementations (Tidd, 2001, p. 170). Moreover, innovation
management models do not offer patterns that include a clear roadmap to initiate
innovation practices and ensure sustainable innovation capacity and performance
(Zartha et al., 2019, p. 188).

In order to build a common understanding of innovation management approaches,
some fundamental considerations will be summarized here. The ultimate goal is to
indicate changes in the models. It is possible to find many meta-analysis studies
summarizing innovation models in the extensive literature (Verloop, 2004; Jacobs
and Snijders, 2008 Eveleens, 2010; Lopes et al., 2012; Cortimiglia et al., 2015; Bagno
et al., 2017; Zartha et al., 2019).

Rothwell (1994) five generations innovation model is one of the best-known exam-
ples of generation-based innovation management frameworks. He performed a histor-
ical overview of models from the 1960s onwards and focused on the evolutionary
development of innovation strategies of companies (Bagno et al., 2017, p. 638.).
Other major studies on the analysis of innovation models have a general tendency
to work in the framework of Rothwell in five generation sequences (Kotsemir &
Meissner, 2013, p. 5). Kotsemir and Meissner (2013, p. 10) claimed that Roth-
well’s framework is a universal and mandatory reference model, and that there is no
proposal on the sixth generation of innovation management models. They explained
the reason as follows: All the emerging trends in innovation such as networking and
outsourcing can be classified under interactive innovation models, namely the fifth
generation. However, in some studies, the sixth generation (Marinova & Phillimore,
2003; Barbieri & Alvares, 2016, p- 119) or even the seventh (Du Preez and Louw,
2008, p. 6) generation of innovation models was mentioned. Yet another study by
Chiesa et al. (1996) put an emphasis on a technical innovation audit perspective, but
its implementation with real-world cases appears to be limited (Table 1).

First-generation models focused heavily on the scientific knowledge produced
by R&D. Innovation was driven by technology through a simple linear process.
Second-generation models had recognized the market as a source of ideas that oper-
ated in R&D. Third-generation models tried to combine market and technology in
order to trigger a process which was also linear design similar to the prior models.
Fourth-generation models emphasized creating dynamic linkages and alliances and
integrating activities and functions in house departments. Fifth-generation models
regarded innovation as a continuous, integrated, and flexible process. System inte-
gration and extensive networking were the key features of this generation (Barbieri &
Alvares, 2016, p. 119; Bagno et al., 2017, p. 638).
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Even though there are several common features of classification according to Roth-
well, Marina, and Phillimore framework, the evolution was divided into six gener-
ations in Marina and Phillimore study. Besides they analyzed the models through
a macroeconomic perspective to provide an understanding of innovation for the
whole economy. They argued that the first three models were sequential. Although
the system and evolutionary models focused on the interaction between actors, the
system model described the system of relationships and trigger factors behind it
(Kotsemir and Meissner, 2013, p. 7-8). The proposed sixth generation focused on
geographical locations and territorial organizations as an important factor for the
innovation process. Although a time interval is defined for each model, these models
are still used today, when needed.

Xuetal. (2006) proposed the total innovation management model, which is defined
as an ecological system directed by strategy innovation. It is claimed that the TIM
model penetrates time/space reference of a firm. Besides, the model emphasizes
that all employees should be a part of innovation. However, the TIM did not take
organizational differences into account. Moreover, it does not provide a roadmap that
includes the objectives and dimensions of how innovation management should be
realized. In addition, information regarding the implementation experiences of the
TIM model was not shared. There are points that intersect with the model presented
in this chapter such as the importance of organizational culture (Xu et al., 20006,
p. 15-17).

To sum up, a range of models indicated that innovation includes a set of func-
tions consisting of many different components to manage and assess in order to
understand innovation capacity and performance. The key components of innova-
tion management that contribute to organizational innovation capabilities are listed
below (Bjorkdahl & Borjesson, 2012, p. 77-178; Igartua et al., 2010).

e The Strategy of Innovation: Comprehending the direction of innovation activi-
ties with strategy formation. Innovation strategies should be consistent with the
company’s mission, vision, and purposes.

e Prioritization of Innovation Portfolios: Organizations are recommended to priori-
tize innovation projects/ideas/problems/suggestions that generate value to satisfy
the company’s needs. Selecting and creating a portfolio is a dynamic process due
to the constantly updated structure of innovation projects. Besides, it is noted that
prioritization should be in line with innovation strategies.

e Idea and Project Management: Innovation ideas should be managed under a
systematic management roof to overcome risks and uncertainties that they inher-
ently have. Thus, it would be easier to follow, assess, and implement the value
created by innovative ideas.

e [eadership and Organizational Culture: Leaders should promote and support
innovation in the organizations to encourage employees to be part of the
process. Also, management support is a significant ingredient for establishing and
spreading innovation culture within the organization. For the in-house diffusion
of innovation, it must create an innovation climate where failure is tolerated.
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e Human Resources: Innovation movements should be integrated into human
resource policies of the organization. Human resources are the key element
of successful implementation of innovation strategies. Therefore, motivation,
recruitment, rewarding of individuals are essential enablers of innovation perfor-
mance.

e External Relations: Innovation is a critical success factor not to be left to the
responsibility of just one person or a department. Thus, collaborations, interac-
tions, or strategic alliances are tools for the creation of mutual benefit through
sharing knowledge for innovation outside the company as well as within.

e Organizational Design: Organizational infrastructure should reflect the purpose
and strategies of innovation in the organization. Therefore, it would be necessary
to redesign the organizational structure and diffuse innovation authority within
the organization for interaction.

e Implementation: The implementation phase should be structured to enable an
efficient and effective flow. The innovation process, which should be designed
as an iterative process, should be open to continuous improvements. In order to
transform ideas into value, a properly designed implementation system is needed.

¢ Knowledge and Intellectual Property Management: All activities related to inno-
vation in the organization must be protected within the framework of the principles
determined in the directives. Especially knowledge management is an important
part of innovation.

e Technology: Technology is a fundamental ingredient of innovation. Technolog-
ical trends and emerging technologies should be scanned. Organizations prepare
themselves for changes by anticipating the effects of technologies on their business
with the roadmaps they generate.

As it is widely appreciated, innovation management is one of the fundamental
functions for many businesses. In addition, the ability to renew the organization and
provide continuous innovation performance in a rapidly changing environment is
another challenge for companies (Steiber & Alange, 2013, p. 243-244). In some
studies, innovation and sustainability have been associated with innovation outputs
such as reducing raw material or energy costs, preventing negative influence on the
environment, and so on (Shin et al., 2018, p. 2). Within the scope of the proposed
model in this study, sustainability indicates the continuity of corporate innovation
performance. What is meant by the sustainability of the corporate innovation system
is that the current structure is a set of processes that offer innovation in all changing
conditions.

To summarize, the model proposed in this study differs in three aspects from the
existing ones: (i) targets of the model; (ii) scope of the model dimensions; and (iii)
implementation of the model. The targets suggested in the model are related to dimen-
sions. The dimensions of the model are more comprehensive and explanatory. The
dimensions and objectives of the model provide a roadmap that will enable companies
to reflect their original structures. Existing models are inadequate for establishing a
roadmap for organizations that will consist of targets and various phases. However, in
this model, an area is recognized that allows institutions to develop original methods
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by which they can reflect their own business style and corporate culture in achieving
the proposed dimensions and goals. In addition, academicians who are experts in
innovation management act as mentors in the field implementation of the model. In
this context, mentors, presented in the semi-structured model, are incorporated into
companies in a unique way with their knowledge and experience.

The semi-structured corporate innovation model proposal will be explained in the
following sections. This model has been implemented in 129 different companies
successfully nationwide in Turkey (TIM Inosuit Programi, 2022). The compatibility
of six dimensions and 20 targets used in the model was confirmed with qualitative
and quantitative data collected from the companies which attended the program.

4 Corporate Innovation System Model (CIS)-Six
Dimensions of the CIS Model

The proposed CIS model consists of six dimensions and an additional element to
ensure the sustainability of the corporation innovation system adopted. Figure 1
demonstrates each dimension as a facet of the innovation cube to put an emphasis
on its holistic characteristics. In the following section, we shall discuss the model
with its dimensions in terms of underlying concepts and their operationalization with
fine-grained elements that need to be instantiated as an organization-specific model.
Furthermore, the proposed model is articulated with a set of key targets to achieve
along with its implementation.

Innovation Strategy

This dimension aims to establish the foundation of strategic elements for an organi-
zation including innovation strategy, its alignment with the strategy at the corporate

Innovation
Strategy

Innovation

Project Open

Innovation & Finance &
Innovation Assessment
Collaborations

Sustainable

Innovation
Performance

Management
— Ideation to
Implementation

Innovation

Culture &

Capability
Management

Fig. 1 Dimensions of corporate innovation system model
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level, and other relevant units, including R&D. Furthermore, there is a need for
the generation of strategic insights associated with innovation strategic options and
effective planning that incorporate innovation portfolios and roadmaps (product,
technology, etc.). One can consider well-known innovation strategy options such as
the type of innovation (product, process, business model, etc.), degree of openness,
and the scope of innovation (Dilan & Aydin, 2019). Innovation strategy should incor-
porate both the dynamics and structural aspects of an organization. Also, it can be
employed as part of a strategic thrust. Its dynamic nature indicates temporal scenarios
(short, mid-, long terms); and its structural element exhibits organization position
as a leader with close followers in certain venues. Its uniqueness is inevitable and
reflects intriguing and novel thinking embedded in its formulation.

Innovation Governance

The very idea of governance refers to an appropriate decision-making process and
organizational configurations that fit an organizational situation. Interactions and
communications among various parties in the organization require both the struc-
tural and dynamic aspects of innovation governance. The principles governing the
structure and dynamics are particularly essential to develop and adapt to the orga-
nizing logic instantiated in terms of managerial and operational activities. One can
consider such organizational arrangements as innovation board and committee. The
former indicates an advisory role to achieve an executive commitment, whereas the
committee can signify an intermediary role in coordinating and monitoring inno-
vation endeavors in an organization. Company-wide representativeness of involved
parties is essential to ensure innovation acceptance at different levels and across
departments in an organization.

Innovation Culture

The cultural dimension is a common ground to attain a shared understanding,
values, and rules underpinning Weltanschauung (a way of viewing the world, way
of thinking about innovation). Naturally, the language that frames shared under-
standing of innovation is essential to constitute the worldview toward innovation. As
such, its epistemological and ontological foundation, depending on its appropriate-
ness, enables or prevents the progress of innovation in an organization. The former
indicates how knowledge is accumulated and embraced at the individual and group
levels, whereas the latter is concerned with meanings of basic terms (semantics)
and organizational semiotics, and organizational culture (Stamper et al., 2000). The
establishment of appropriate innovation culture is a long-term quest and subject to
social embeddedness, a degree of unitedness, and other matters that cannot be easily
codified.

Management of Innovation Projects-Ideation to Implementation

This dimension includes managerial and operational end-to-end activities from
ideation to implementation. Managerial activities are concerned with monitoring
transitions from one state of innovation progress to another state. One can adopt stage-
gate models to design an overall innovation process and descriptions of fine-grained
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activities, tools, and techniques needed. Noticeably, the process starts with a set of
promising ideas collected from various channels and may require idea management
practice and tools. Turning ideation into potential innovation projects and eventually
leading to successful outcomes is not guaranteed as the process naturally involves
various risks. This dimension does not prescribe any particular roles, responsibilities
at different stages of the process, but depending on the types of innovation, one can
design specific process route maps to facilitate its implementation.

Open Innovation and Innovation Collaborations

The idea of collaborations in the innovation context is applicable to both intra-
and inter-organizational scope. The degree of openness and its scope is a matter
of strategic choice, but its realization necessitates not only basic interactions and
interoperability among relevant actors, but also a unity around shared understanding
and sustainable progress. As shall be discussed further later on, in many cases,
collaborations are temporal in nature as a specific project and how to extend it to
complex and dynamic relations since creating network-based ones is a challenging
endeavor. A degree of openness is, on the one hand, a strategic choice, and requires
networking capability in intra- and inter-organizational settings. On the other hand,
it is a matter of collaboration between individuals, teams, and other organizational
arrangements.

Finance and Assessment

This dimension is concerned with appropriate performance indicators to measure
progress and the tangible outcomes for each innovation projects, and the overall
the innovation system. The proposed model assumes varying degrees of innovation
readiness for organizations and requires situation-specific targets per time windows
such as monthly and yearly ones. The model aims to achieve 20 targets and addresses
the challenge of limited resource availability in an organization. Nevertheless, one
needs to monitor its process and outcome progress and strive for its sustainability
for the long term.

In the following section, we shall explain the implementation of the proposed
model and discuss the associations between the model dimensions and 20 targets.
We further elaborate on the implications of the model implementation with exemplary
cases.

5 Implementation and Impact of the CIS Model

This model considers the multidimensional and multi-functional nature of the innova-
tion process and its implementation in companies in the form of corporate innovation
system (CIS). It is vital to adapt the implementation of the model to the company’s
needs because the implementation roadmap varies with the size and the readiness—
innovation maturity, as well as other organizational characteristics such as corporate
culture, and tolerance to failures, which strongly affects the innovation performance.
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The variation among the companies with respect to readiness to implement innovation
management system is accounted for the semi-structured approach of the program.
This approach enables a customized roadmap. Therefore, innovation model starts
with a holistic evaluation of the company with respect to the corporate innovation
system, which has six dimensions (Fig. 1), and related 20 targets (Table 2).
Evaluation aims to provide a roadmap to achieve the innovation management
system. The CIS provides general guidance and targets to achieve; however, this road
map is customized for the company needs based on the initial evaluations. Hence,
the model is characterized as a semi-structured innovation management program.

Table 2 20 targets for CIS linked to six dimensions

Target 1 | Evaluation of innovation capacity and performance

Target 2 | Designing an organization-specific corporate innovation system

Target 3 | Preparation and implementation of the internal and external communication plan for
corporate innovation system

Target 4 | Determining innovation strategies

Target 5 | Preparation of the institution’s technology road map and capability road map

Target 6 | Creating innovation project portfolio

Target 7 | Preparation of the innovation governance infrastructure

Target 8 | Preparation of corporate innovation management directive

Target 9 | Designing an idea and suggestion-sharing system

Target | Creating the appreciation and rewarding system
10

Target | Integration of innovation to HR applications of the organizations
11

Target | Corporate knowledge and know-how management system
12

Target | Providing innovation management internal trainings and building competence
13

Target | Forming innovation project teams
14

Target | Systematic management of innovation projects
15

Target | Designing open innovation processes and external stakeholders collaborations
16

Target | Designing intellectual property rights procedures
17

Target | Designing R&D projects based on university-industry cooperation
18

Target | Utilizing external finance sources and funds for innovation
19

Target | Evaluation of the effectiveness of the corporate innovation system
20
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An academic in the innovation management field facilitates and guides the process
of forming, and later implementing the customized roadmap for the company with
the help of evaluation tools developed for this program.

There are a number of methods to assess the innovation maturity level of a
company. Initially, the method proposed by AT Kearney was used. Subsequently,
we developed our own tool “Corporate Innovation System and Network Analysis
Tool”—CISNAT for this evaluation. CISNAT further ensures the compatibility of the
analysis tool with the Corporate Innovation System that aims to establish the model
in the company.

Such evaluation tools as AT Kearney or others are a set of questionnaires, filled
by the management team with the facilitation of the innovation leader. Hence, it
provides the evaluation of a company from the management perspective. However,
employee perspective, which is also important for the innovation performance, is left
out. Therefore, in addition to the CISNAT evaluation, which is a top-down perspective
for innovation management, this method also incorporates a bottom-up perspective,
which comes from employees. This is accomplished with a developed tool called
innovation perception assessment tool (IPAT). IPAT evaluation is similarly linked to
six dimensions and corresponding 20 targets and uniquely provides the employees’
take on the innovativeness of the company.

The results from these two tools are combined to finalize the roadmap to achieve
the 20 targets, which are the foundation for an effective innovation system. The
following section provides an example for this evaluation:

Dimensional Analysis

An example for dimensional analysis is given in Fig. 2. It shows that for this partic-
ular company, the lowest score is 70%, which is “Innovation Strategy.” On the other
hand, high scores on “Innovation Culture and Capability Management” and “Inno-
vation Governance” indicate that the company has solid fundamentals for innovation
management.

Dimension 6: Finance & assessment LUl

Dimension 5: Open innovation & Innovation

collaboration N —
Dimension 4: Innovation project management -
Ideation to implementation ———— e
Dimension 3: Innovation culture & Capabili[y
management ——————————————

Dimension 2: Innovation governance. L i

Dimension 1: Innovation strategy. SRSl

0 10 20 30 40 50 60 70 80 90 100

Fig. 2 CISNAT dimensional results
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Fig. 3 CISNAT 20 target results

Outcomes from each dimension are further detailed in 20 targets, as shown in
Fig. 3. For each dimension, there are several targets. Continuing with the same
example, it is concluded that the low score for “Innovation Strategy” dimension
mainly comes from the low scores of Targets 3 and 5.

Action plans are prepared for each target in order to complete the CIS imple-
mentation roadmap. Target 5 and the corresponding questions in CISNAT are given
below:

T3: Preparation of Technology Roadmap and Capability Roadmap

17 | Short-mid-long-term customer needs have been determined 412.80

18 | Product and services necessary to develop in order to meet these needs have been |4
determined

19 | Key technologies and capabilities to develop these products and services have been | 2

determined
20 | Strategies to acquire these technologies and capabilities have been determined 2
21 | Technology roadmap has been prepared, using all internally and externally 2

available sources

Based on these evaluations, one of the actions is to organize a work meeting to
determine the key technology and capabilities to support future products and services
to meet the customer trends. Also, innovation perception of the company among its
employees is analyzed with IPAT, as shown in Fig. 4.
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Results from CISNAT and IPAT are compared to show the differences between
management and employee views, regarding the innovativeness of the company
(Fig. 5).

Based on the evaluations from CISNAT and IPAT, the roadmap for innovation
management is finalized. After the roadmap is finalized, the model is implemented.
The implementation phases are shown in Fig. 6.

Detailed implementation for a specific company is generated using the above
guidelines, together with CISNAT and IPAT results, based on the semi-structured
approach of the program.

Last but not least, we also monitor the progress during the use of the model with
20 targets. The following scoring is used for each target: 1: Not started, 2: Limited
completion, 3: Partial completion 4: About to be completed, 5: Completed. Poste-
rior analysis of 57 implementation cases is carried out, and the result is published
as the Model Impact Report. Descriptive statistical results can also be found in

Dimension 6: Finance & assessment
Dimension 5: Open innovation & Innovation
collaboration

Dimension 4: Innovation project management -
Ideation to implementation

Dimension 3: Innovation culture & Capability
management

Dimension 2: Innovation governance.
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Fig. 4 IPAT dimensional results
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Fig. 5 CISNAT-IPAT dimensional result comparison
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the published report (Inosuit Program Etki Analizi, 2020). The overall results from
the participants show that in terms of the 20 targets, an overall 80% completion
is achieved among the companies of the program. Other findings related to each
target require further discussions, but since the focus of this chapter is on the CIS
model description, we shall provide worthwhile results. Target number 2, which is
“Designing an organization-specific corporate innovation system,” has the highest
score (4.63 out of 5) with a minimum standard deviation (0.616), whereas the lowest
score (3.67) is found to be target number 11 (Integration of Innovation to HR Appli-
cations of the Organizations). The second highest score (4.74) is “Designing an
Idea and Suggestion Sharing System,” and whereas the second lowest score (3.75)
is Designing Intellectual Property Rights Procedures. The other lower score targets
are Utilizing External Finance Sources and Funds for Innovation, Designing Open
Innovation Processes and External Stakeholders Collaborations, and Preparation of
the Institution’s Technology Roadmap and Capability Roadmap. Additionally, the
Kaiser—-Meyer—Olkin (KMO) and Bartlett tests were performed. The association of
the six dimensions of the model and the 20 targets is analyzed with respect to model
accuracy. The accuracy of the model was further confirmed by showing that its
explanatory power was high at 0.74.

6 Conclusion

Innovation management requires a holistic approach that involves interactive,
strategy-oriented, sustainable processes and structure. Corporate innovation systems
that allow the reflection of organizational differences are paramount to benefit from
the value created through innovation in the rapidly increasing competition envi-
ronment. While innovation management models in the literature do not provide a
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roadmap to establish a corporate innovation system, we propose a semi-structured
model and its elements with a roadmap to develop and improve innovation systems
for businesses. In addition, the proposed model incorporates both top-down and
bottom-up perspective evaluations to provide a complete analysis of the company,
resulting in a better-suited roadmap for innovation management.

The semistructure corporate innovation system model provides some unique
features that ensure forming a sustainable innovation performance within the
company by having the following features:

e Capacity and perception measurement that allows us to organize, plan, and make
decisions

® Cultural development through enhancing the ability to manage group dynamics

and communication

Integrated system that allows managing uncertainties and conflicts

Semi-structured approach that provides flexibility

Custom-made implementation

Talent and capacity development by focusing on creativity, critical thinking, and

a design mindset

® Learning organization by promoting the ability to transfer knowledge, sharing,
and continuous learning
Multidimensional approach that includes compliance and cooperative dimensions
Strategic link that provides conceptual mapping between innovation and platform
strategy, technology roadmap, and critical competences.

This model has been successfully implemented in 129 companies as part of
a nationwide innovation program. The fact that participating companies came in
various sizes demonstrates the robustness of the model. Companies that have success-
fully finished the nationwide program were responsible for completing the processes
of the proposed model for a certain period under the supervision of a mentor. In
addition, the impact analysis performed for 57 of these companies shows that the
overall 80% completion is achieved based on the 20 targets specified in the model.

The model provides a roadmap for companies to establish a corporate innovation
system that will ensure the spread of innovation climate in the organizations. Besides,
the model sheds light on the practitioners as to where and how to start innovation
management in institutions and which functions should be integrated. Therefore, it
is thought that the model, which gives guidance on which targets should be achieved
to create a successful innovation system, creates value for the practitioners.

Nonetheless, the study has limitations. The model has been applied to nationwide
programs. However, some companies where the model was applied are multinational.
This proves that the international differences of the model do not have a negative
effect on the implementation of the model.

One of the important ideas for further research is to explore the network effect in
the organization. Initial findings suggest that participating companies, following the
same model, aiming at the same targets even though detailed planning may differ,
create acommon language. This forms a support network among the companies. This
network is further enhanced by periodical meetings with the participants to share
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experiences and problems in order to develop the best solutions. One can consider
applying the proposed model to other nationwide innovation-focused programs in
other geographies. Further research is needed to articulate the proposed CIS model
in a specific organizational context in which the characteristics of the organization
can be a subject matter for adapting the model. For this purpose, the action research
method will be suggested as an effective way of examining the rich context of the
model adaptation.
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We have fully decentralized decision-making processes.
No middle management, no CEO, and no executives.
-Qamcom

Abstract This chapter explores how new logic replaces power that associates with
executive work in a managerial hierarchy. Following a collaborative research tradi-
tion, we conducted a case study of a Swedish company, Qamcom Research Tech-
nology, a 20-year-old firm within the Qamcom Group, which has a record of contin-
uous growth through innovation. Results suggest that executive management itself
can be innovated to enhance creativity and innovativeness of the firm. We explore the
company’s organizational model based on roles and self-organization, finding a novel
logic that operates across four concepts—willingness to share power, a dynamic
steering model, natural hierarchies, and true transparency. These concepts jointly
extend innovation capability research and encourage rethinking the role that orga-
nizational democracy and hierarchy play in self-managed organizations to explain
far-reaching self-management of executive work.
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1 Introduction

This chapter discusses the renewal and innovation of business management that
create sustainable and innovative organizations, and it more specifically addresses
how executive management can be innovated when new forms of organizations
emerge in firms, often called self-management or self-managed organizations (Bern-
stein et al., 2016; Lee & Edmondson, 2017). Self-management has been used as
an overarching term for several radical ideas, including holocracy, TEAL, and agile
approaches (Laloux, 2014), that provide strategies for leading and organizing compa-
nies less hierarchically (Bernstein et al., 2016). When responding to frequent disrup-
tions and social movements in society and at work, firms use self-management
to create innovative, socially responsible organizations. Self-management breaks
the traditional mode of organizational coordination of management by “elim-
inat[ing]...the reporting relationship between manager[s] and subordinate[s]” (Lee &
Edmondson, 2017, p. 46), and it has increasingly received attention from researchers
(Billinger & Workiewicz, 2019; Hamel & Zanini, 2020). In the form in which they
appear in practice, self-managed organizations do not generally, however, eliminate
managerial hierarchies entirely, with top management positions remaining unaltered
(Child, 2019). Abandoning managerial hierarchies suggests that firms must inno-
vate executive managers’ responsibilities, particularly regarding information proce-
dures and how to redistribute power during strategic decision-making, which repre-
sent far-reaching changes to power distribution. Innovating executive management
might constitute a powerful, albeit radical and difficult, prerequisite to developing
innovative organizations.

This chapter discusses results from a case study of a Swedish company, Qamcom
Research and Technology, a 20-year-old firm within the Qamcom Group that devel-
oped a unique way of creating and developing innovation. Today, it comprises a
group of companies in which Qamcom Research and Technology is the centerpiece.
Qamcom Group’s innovations resulted in more than 20 spin-off companies and joint
developments, such as Aervivio, Airolit, Amparo, Hugin, Cetasol, Earin, Einride,
ICX, and Librixer, that, as of 2023, are owned by Qamcom Group, together with
investors and large international corporations.! These spin-offs all operate in high-
tech domains, with products and solutions that include drones, airspace security,
autonomous driving systems, and radar technologies. The innovations are originated
from Qamcom Research and Technology, joint venture projects, and external inven-
tors. Common to all of these growth cases is a history of being innovated by employees
at Qamcom Research and Technology (hereafter, “Qamcom”).

As an innovator, Qamcom radically rethought and practiced how redistribu-
tion of executive power can be accomplished, providing a rare example of inno-
vating executive management through removal of an entire managerial hierarchy.
Such an anomaly in Sweden is, however, unsurprising; decentralization, industrial
democracy, management innovation, and self-organizing teams have, for decades,
evolved as guiding principles during the design of Swedish companies’ management

! For details, see qamcom.group.
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(Hedberg & Jonsson, 1989; Normann, 1977; Rhenman, 1968), known as the Swedish
Model for Management (Birkinshaw, 2002; Holmberg & ;\kerblom, 2006). Histor-
ically, however, few Swedish companies have taken their decentralization as far as
Qamcom has—to remove the entire hierarchy.

A few radical decentralization examples outside of Sweden have recently appeared
in the literature, and some theories of the phenomenon have been developed (Child,
2019; Lee & Edmondson, 2017; Martela, 2019). Such research remains nascent,
however, and how executive management is handled in self-managed organizations
has received little attention in the literature. Examining self-management conse-
quences for executive work and how self-management itself can be innovated thus
broadens understanding of contemporary experimentation with new forms of self-
managed organizations, since such new forms derive from a firm intent to be more
prepared for innovation.

This chapter elucidates how executive management is innovated in the context of
self-managed organizations, and we thus explore how execution rules can be reor-
ganized in a radically different way. Using a collaborative research approach to both
generate scientific knowledge and contribute to changes in studied organizations
(Adler et al., 2004; Lowstedt & Stjernberg, 2006), we discuss analyses and concep-
tualizations of Qamcom’s far-reaching, self-managed organization, in which new
principles of executive management were developed. We find that executive manage-
ment can be innovated by conventional managerial hierarchy being replaced with an
alternative logic of a role-based structure, operating across four novel concepts—
willingness to share power, a dynamic steering model, natural hierarchies, and true
transparency. Findings contribute to both a small but growing body of knowledge on
self-managed organizations and theory on innovation capability.

The next section discusses the theoretical background of the study, focusing on
essential components regarding power redistribution, and a dimension that we argue
is central to understanding how executive work is innovated in self-managed orga-
nizations. We then report on the research design and methods used. The case is
then introduced and discussed further, concluding with implications for research and
practice.

2 Theoretical Background

2.1 An Innovation Capability Perspective on New
Organizational Forms

A capability perspective of organizations was applied to capture the complexity
of innovation and self-managed organizations, a perspective that emphasizes the
systemic character of innovation work that suggests that innovation depends on
mutually dependent organizational aspects, such as structure, processes, mind-
sets, decision-making, ideation, management cognition, and others (Assink, 2006;
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Borjesson & Elmquist, 2011; Borjesson et al., 2014; Danneels, 2002; Lawson &
Samson, 2001; O’Connor, 2008; O’Connor & DeMartino, 2006). Innovation capa-
bility thus constitutes an organization’s prerequisites for innovation, and it is not
limited to technological features (e.g., products), but includes management processes
(e.g., Birkinshaw et al., 2008). Development of innovation capabilities often means
organizational change and resistance, and the ability to innovate means that obstacles
related to a changing organization and its procedures and routines must be considered
(Schreyogg & Kliesch-Eberl, 2007). Research suggests that executive managers are
paramount when building an organization’s innovation capability, both in terms of
sanctioning and enabling innovation work, and regarding their own understanding
and mindset as strategic decision-makers (Borjesson et al., 2014; Danneels, 2011;
Helfat et al., 2007). It is therefore important to understand how experimentation
with executive managers and their work responsibility, task allocation, and informa-
tion flows (Puranam et al., 2014) constitute additional means for an organization’s
capability to innovate new organizational forms (Daft & Lewin, 1993).

2.2 Executive Work, Hierarchy, and Self-Management

2.2.1 Executive Work

Theories about top management have long converged on the functions of execu-
tives and their behaviors and how they evolve in changing environments (Barnard,
1938; Carlson, 1951; Hambrick & Mason, 1984). Executive work is characterized
by decision-making related to a CEO and executive team, commonly treated as
a firm’s top management team (Hambrick, 2007). Executive decisions typically
concern major intended and emergent initiatives taken by a CEO on behalf of owners
and shareholders, and they involve use of resources that enhances firm performance
in the external environment in which a company operates (Nag et al., 2007). Early
studies suggest that information and planning underpin executives’ decision-making
to avoid misfits between the firm and external environment (Mintzberg, 1973). These
activities have increased in significance since the 1990s (Tengblad, 2006), since infor-
mation and communication technologies have led to a “profound shift in the economy
from power derived from possession of tangible assets and inputs to power derived
from possession of knowledge and information” (Child & McGrath, 2001, p. 1140;
Boisot, 1995; Ciborra, 1996). Such tasks are central to executive work and the power
that associates with it.

Research on executive work suggests the importance and persistence of manage-
rial hierarchies across organizational layers, and coordination among them. The
design of information control and exchanges among top, middle, and operational
management teams represents a locus for continuously renewing the strategic direc-
tion of a firm because it enables development of new knowledge and firm capabilities
(Floyd & Lane, 2000; Hambrick, 2007; Raes et al., 2011). Research also recognizes
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that information intensity and the digitalization of organizations produce new organi-
zational forms and the need for open and transparent horizontal coordination, which,
in turn, require new ways of experimenting with organizing, distributing power, and
innovation-oriented roles (Splitter et al., 2022). Hamel and Zanini (2020) argue that
“building natural, dynamic hierarchies” (p. 152) reduces influences from an orga-
nization’s conventional hierarchy. During changes that result in new organizational
forms, organizations are challenged by “new power asymmetries”’—those between
managerial agents and employees—and by the communities in which they operate
(Child & McGrath, 2001, p. 1140). However, even new, radically decentralized and
inclusive organizational forms that are emerging in companies, such as self-managed
organizations, commonly must depend on corporate governance that is rooted in
bureaucratic assumptions (Hautz et al., 2017). Organizations are thus often radically
less hierarchical, but not non-hierarchical. In such cases, the bottom-line matters and
shareholders remain the most influential stakeholders at the top of the managerial
hierarchy.

2.2.2 Hierarchy

Management literature consensus suggests that hierarchy is the logic that resolves
problems with organizing executive work. Child (2019) defines hierarchy as:

A system in which the members of an organization or society are ranked according to their
status or authority. Hierarchical differences create unequal relationships between individuals
and groups of people. In a general sense, any relationship in which one party is subordinated
to the other may be described as hierarchical. (p. 1)

Hierarchies can, for example, resolve efficiency problems associated with inno-
vation work through differentiation of organizational units and integration of them
using responsible unit managers who report to a corporate manager, thus representing
an organizational layer. Hierarchies also facilitate innovation-related cooperation
between firms because their respective managerial levels can be paired to mutual
challenges (Chandler, 1962; Lawrence & Lorsch, 1967). Such vertical and hori-
zontal relationships within hierarchies jointly make an organizational system more
open to innovation, both within and beyond a firm (Berglund & Sandstrom, 2013;
Chesbrough, 2003), particularly if responsibilities and roles throughout a hierarchy
are adapted to appropriate managerial control (Floyd & Lane, 2000). Numerous cases
exemplify the positive influences that managerial hierarchies have on firm innova-
tion. Hierarchies can simultaneously be problematic to innovation work. Even if a
hierarchy translates power into action, unequal rewards and statuses might produce
social tensions, becoming a potential political problem (Burns & Stalker, 1961).

In contemporary society, it is increasingly important for firms to cope with such
problems for two reasons. First, social movements in Europe and elsewhere have
raised political concerns regarding hierarchies, with targets of such movements being
not only politicians, but firms. Firms are increasingly subject to social demands, such
asemployee well-being and integration of social responsibility into corporate purpose



72 S. Borjesson et al.

(Margolis & Walsh, 2003). Although managerial hierarchy has expanded to include
various stakeholders and their interests in governance, shareholders remain the domi-
nant stakeholders, who judge whether a firm has met their demands for return on
investment (Hillman & Keim, 2001). Second, frequent disruptions highlight the need
for decentralized hierarchies for information exchanges and knowledge to allow firms
to adapt rapidly and continuously (Child & McGrath, 2001; Ciborra, 1996). Europe is
not an exception; the continent has the most salient disruptive challenges, including
supply chain dependencies, extreme migration complexities, industry crises, and
labor issues. Despite a need for decentralization, knowledge acquisitions are both
generally and specifically, from a capability perspective, understood as an executive
choice at the top of the managerial hierarchy (Teece, 2007). The two trends—social
movements and disruptions—thus challenge hierarchies and suggest a need to rethink
and encourage (current) executives to organize their power differently.

2.2.3 Self-Management

Small but growing literature on self-managed organizations suggests that firms are
motivated to address challenges of disruptions and social well-being, and they do so
by organizing according to principles different from those of a hierarchy (Bernstein
etal., 2016; Billinger & Workiewicz, 2019; Laloux, 2014; Lee & Edmondson, 2017).
The literature further suggests that differentiation or division of labor does not occur
top-down but bottom-up, emerging through interactions among employees. Reward
distribution follows division of labor and is both peer-based and intrinsic, rather
than supervised. Further, transparency guides all essential information flows among
employees when they make decisions and act responsibly for the entire organiza-
tion. In organizations with a single top management layer remaining, work integra-
tion instead depends on constant, [T-intensive communications within and between
teams (Martela, 2019). Such radical efforts to organize less hierarchically eliminate
traditional reporting relationships between managers and subordinates. Interesting,
however, is that self-managed organizations, though intended to produce greater
innovations, do not appear to experiment with top managers, perhaps because self-
management in large organizations innovates operational effectiveness (Birkinshaw
et al., 2008), while the scale of start-ups operates through growth trajectories (e.g.,
Greiner, 1972; Vaara et al., 2021), before self-executive management is possible.
How top management can be innovated in self-managed organizations has
received little attention in the literature. Innovating management, particularly at the
executive level, remains unexplored as a means of increasing innovativeness. From
an innovation capability perspective regarding new organizational forms, there is thus
reason to seek more knowledge about experimenting with new execution logics.
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3 Research Design and Method

3.1 Research Approach and Case Selection

This study develops theory and principle understanding; it does not test theory.
We thus used a collaborative research tradition, an approach during which issues
emerge in collaboration with practitioners, and researchers and practitioners jointly
create knowledge about a phenomenon. Knowledge is elucidated through language
and models as input for action in organizations, contributing to theory simultane-
ously (Van de Ven, 2007). The design falls within a framework of phenomenon-
based research (von Krogh et al., 2012), a problem-oriented, idea-driven, interpretive
approach that describes and conceptualizes a new observed phenomenon (Schwarz &
Stensaker, 2016). A qualitative design means that no single theoretical model is used
as a starting point. Instead, intermediate theories created during collaboration drive
the research, and combined, existing theories and established practices base the
creation of knowledge (Starkey & Madan, 2001).

This collaborative approach is consistent with action research, which both gener-
ates scientific knowledge and contributes to change in an organization (Adler et al.,
2004; Lowstedt & Stjernberg, 2006). One distinct feature is the emerging nature of
research, during which research problems are not formulated fully in advance—they
emerge instead. Since the phenomenon emerges, a longitudinal qualitative approach
with a single-case design was used. This approach is appropriate methodologically
in nascent fields because the theoretical knowledge of what is being studied is limited
(Edmondson & McManus, 2007).

The research reported in this chapter is based on a collaboration, ongoing since
2019, between our research group and the case company. The Qamcom case was
selected based on results from a pilot study among 14 Swedish firms conducted
in 2018 and 2019. The pilot study included firms that elaborated on organizational
and management forms, some of which also experimented with executive manage-
ment. One firm, Qamcom, stood out in terms of more extreme intentions than the
others, pursuing a far-reaching experiment with self-management. The company
was selected for this case study because of its extreme characteristics, especially
its intent to eliminate managerial hierarchy. Such cases are useful during research
because their extreme character includes activities and mechanisms that reveal new
knowledge (Flyvbjerg, 2006).

3.2 Data Collection

The study at Qamcom initially involved two data collection strategies—qualita-
tive interviews and internal company files—conducted in parallel to achieve thor-
ough understanding of radical self-management. Data were collected using 15 open,
unstructured interviews, or knowledge-seeking conversations, with two respondents
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who had strategic and historical knowledge of the radical experiment with self-
management. One respondent was one of three founders, and the second was a
senior executive officer; thus, the interviewees represented key informants (Marshall,
1996). Most interviews were conducted with the founder. Lasting approximately two
hours, the interviews were conducted between early 2019 and mid-2021, and each of
the three researchers took systematic field notes (Van Maanen, 1988). We also had
access to Qamcom’s extensive documentation of decision-making and other internal
documents.?

3.3 Data Analysis

The researchers analyzed each interview or conversation individually, identifying
issues that were discussed and clustered, and thus coded during the search for relevant
concepts. We reflected continuously on intermediate findings from one respondent
(i.e., the founder), thus using an insider—outsider research approach (Bartunek &
Louis, 1996), which encouraged co-creation of knowledge (Adler & Shani, 2001;
Adler et al., 2004; Argyris, 1995; Borjesson, 2011) that allowed both data to be
contextualized through ongoing dialogue with an insider researcher and in-depth
understanding of phenomena.

Analysis followed an abductive approach of applying theoretical ideas and princi-
ples to structure empirical findings (Alvesson & Skoldberg, 2007; Dubois & Gadde,
2002). Theorizing or developing concepts and language to capture a phenomenon
under study was conducted using continuous, iterative analyses and re-reflection of
interview and document data. Intermediate theories (Adler & Shani, 2001) were thus
created that could be developed and simultaneously validated by practitioners.

4 Qamcom’s Experimentation with Executive Management

4.1 Background

Qamcom, a precursor and firm within the Qamcom Group, is a small, innovative,
high-tech development company based in Gothenburg, Sweden. It develops software
and hardware solutions for the telecom and other industries that work with commu-
nications, sensors, and advanced electronics. Qamcom was founded in 2001 as a
spin-off of Chalmers University of Technology in Gothenburg, at which the founders
researched physics and antennas. A patent together with a technology that solved

2 During 2022, data collection continued in a broader research project for another study, which
presented an opportunity to validate the conceptualization in the first study reported in the present
chapter. We collected member-checking data (Lincoln & Guba, 1985) at numerous meetings with
the two respondents, and at two workshops among a sample of Qamcom’s employees (n = 31).
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a major business problem for a large telecom equipment provider formed the basis
of Qamcom’s founding. With a contract signed with the first customer, the founders
acquired a large bank loan to start the business, and since then, the company has
evolved and broadened its scope, moving into several technology fields. Qamcom
has five areas of competence—AlI, wireless connectivity, autonomous systems, radar
systems, and industrial [oT—and its clients operate within a broad range of industries,
including aerospace, automotive, manufacturing, medical technology, smart cities,
and telecoms. It creates value through two business models—high-tech development
organized as projects, and consulting services at clients’ R&D organizations. It owns
several patents and earns income from licensing fees. Another way of developing
new innovation at Qamcom is using its great expertise in-kind with other firms and
jointly developing their partners’ internal product projects to pivot new ventures and
spin-offs.

In 2020, the Qamcom Group’s turnover was 381 MSEK (~35MEUR) with 280
employees, and Qamcom comprises more than 50%, making it the centerpiece of
the group. Since its founding, Qamcom has experienced rapid growth, both in terms
of turnover and number of employees (see Fig. 1).

Three core philosophies for the company’s way of operating were formulated—a
close connection to academic research, a deep, core-technology competence, and,
most important to this study, an intent from the start of the company to run the orga-
nization in a new way. The last is the focus of our study. Development of Qamcom’s
organization is detailed in the next two sections, with Fig. 2 showing an overview.

4.2 The Early Phases of Experimenting

During its early years (2001-2009), the company grew quickly, from 8 to 20
employees. During this phase, Qamcom had an informal organization, maintaining
the open and free spirit atmosphere of a start-up, with most decisions made after
open discussions. There was no time or any perceived need to add hierarchical levels,
aside from a CEO, who, during the early stages, was one of the two founders. The
Qamcom way of organizing internally was characterized by anarchy, partly as a joke
and partly a description of the company’s free spirit and non-hierarchical, informal
way of working. An attempt during 2008 was made to expand the managerial hier-
archy, but itended poorly, so the anarchistic structure continued under the supervision
of one of the two founders.

A few years later during 2010, the first self-reflection and critical rethinking of
the organization began. When the number of employees increased from 20 to 40, the
anarchistic organization and lack of management structure eventually hindered work.
Growing frustrations were evident over the inefficiency of work, and in response,
the company initiated a conventional hierarchical structure, with teams, units, and
managers across roles. During that year, Qamcom was restructured and what today
is Qamcom Research and Technology (QRT) was established, with a new, external
CEO hired to lead QRT. Early during the reorganization, dissent grew regarding
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the idea of going hierarchical. People had become accustomed to working side-
by-side as colleagues, with only the founder as leader, but in the new emerging
(hierarchical) structure, suddenly they started to position themselves in a hierarchy.
They questioned who should become the boss of a former colleague, and why that
person and not another. There was also concern about potential loss of creativity and
innovativeness when growing and becoming more bureaucratic, in comparison to the
previous anarchic way of working. The organization eventually broke down during
2018, as the next section explains.

4.3 Rethinking Predominant Beliefs

4.3.1 In Search of New Logic for Execution

During 2018, many discussions took place regarding flat organizations, and the
founders, together with a group of employees, searched for an organization that fit
with the ideas and philosophies specific to Qamcom. There was clear conviction that
it would be possible to run the business in a new way, without hierarchies, in which the
most central principles were employee involvement, commitment, and responsibility
for the entire business. The primary idea was that everyone had the opportunity to
contribute to the company’s success through competence and personal development,
rather than position or managerial power—underlying beliefs that required major
requestioning of conventional hierarchical principles for management and organiza-
tional design. One of the founders was inspired broadly by new organizational ideas,
such as TEAL, agile, holocracy, and other self-managed organizational practices.

There were a lot of discussions about flat organizations, TEAL, etc. In 2018, people began
to think about the organization. There was no structure in the organization, a CEO and more
than 100 people. The CEO built an organization but did not have the strength to exceed
resistance. He had 100+ direct reports; it did not work. There was an anarchist atmosphere
in the company. (Informant 2)

The underlying objective during the rethinking of the organizational principles
was twofold: (1) achieving an organization that was a “better place to work at”
because it was more democratic and transparent, and (2) becoming an organization
that was more “effective”, with increased innovativeness (i.e., prepared to innovate)
and adaptability (i.e., able to deal with uncertainty).

4.3.2 Mapping Work Related to Common Functions

One critical insight was the need to radically rethink how work, including both
common and, to some extent, executive tasks, was distributed among employees.
At the time, most employees were assigned to projects according to two business
models—technology development and client consultancy. Tasks related to projects
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were not a problem, but there were many tasks and duties within common functions
of the company that needed to be addressed. The company thus decided to identify,
isolate, and formulate each part of work related to common functions, describing it
as a role or notion that became critical. Roles were defined and assigned to one or
more individuals who spent a portion of their total work time on the roles. The overall
idea for roles regarding common and strategic work was derived from the original
idea of rethinking organization, a conviction that it was possible to run the business
in a new way, during which the most central principles were employee involvement,
commitment, and responsibility for the entire business, and during which the business
was constantly evolving. Role definition and allocation resulted in all individuals
being allocated to carry out both project and role work, and thus administrative and
executive tasks. Initially, role experimentation worked well, but over time, several
undefined, common work duties developed and ended up on one role’s desk. Non-
core issues, such as who was entitled to a parking space or should be granted travel
privileges, increased over time. People increasingly sought advice from the CEO, and
they continuously brought new, unsolved questions to him. Accordingly, the CEO’s
workload and responsibilities grew.

We noticed this clearly. All questions came to the CEO when we only had one position. The
organization felt passive and turned to the CEO...if you do not now break up that position.
(Informant 1)

During 2018, the CEO was struggling with the fact that everyone was equipped
with a proper mandate and the means to navigate processes and make decisions,
and yet they were reticent to take responsibility and did not act. In a hierarchy, one
person decides on issues and has the corresponding responsibility, and all questions
can be directed to the person who handles them. Qamcom realized that even a single
hierarchical level and position were sufficient to create a flow of issues directed to that
position, making the remainder of the organization passive. That person, the CEO in
Qamcom’s case, must deal with many kinds of questions, including strategic business
decisions and rules regarding, for example, parking spaces, thus contradicting the
ambition of sharing responsibilities across all work tasks.

4.3.3 Removing the CEO

During late 2018, a decision was made to change the organizational structure and
implement a new organization—a role-based one. Consequently, the external CEO
was removed. The idea behind the change was to allow the organization to operate
without a CEO. This, in turn, was a response to the organizational difficulties that
Qamcom experienced when trying to allocate administrative and executive work and
roles and was intended to enable employee involvement in, commitment to, and
responsibility for the entire business.

Qamcom has taken the final step towards a fully flat organization and removed the only
remaining hierarchical position in the company, that of the CEO. (Corporate press release,
27 May 2019)
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Removal of the CEO required the board’s acceptance. A board is tasked with
the legal responsibilities required to run a company, but all other executive tasks
and responsibilities had to be resolved, which required a new way to organize a
company—a flat organization without hierarchy. Internally, the new organization was
called Flatland because managerial hierarchies no longer existed, reflecting Edwin
Abbot’s (1838-1926) notion in Flatlands (Abbott, 1991). The former CEO began
to work alongside other employees on recruitment and customer issues, and new
business.

4.3.4 A New Steering Model

One dilemma was how the board’s responsibilities would change when the power
and responsibilities associated with steering the organization, delegated previously
to the CEO, were reassigned. The board questioned whether power should instead
(vaguely) be given to the organization, but the board did not delegate that power.
Instead, it accepted the idea of delegating responsibility for steering proposed by
the organization. A new steering model for operating Qamcom was created and
introduced, characterized by involvement, transparency, and optional participation.

The board actually delegated all higher tasks in the company to the entire business, which
may break them down and work with them. However, if the business wants to change any
of the main processes, it is a board issue. You must not do that. (Informant 1)

The steering model was grounded in a few overarching rules, combined with
dynamic decision forums, all approved by the board. The model consisted of three
components.

(1) Existing defined tasks and roles, role descriptions for all work tasks, and project
work tasks and both administrative and executive tasks.

(2) Three forums open to all employees, and each led by a facilitator and held
regularly. How many and which employees participate vary.

A role definition forum. A biweekly forum opens to all employees, during
which roles are defined and redefined when a new task requires a new role or
a role’s capacity needs to be increased. This managerial task is executed and
decided through this forum.

A role allocation forum. A biweekly meeting to which all employees are
invited, during which assignments are decided and given to a role. A new task
that emerges does not always fall naturally within an existing role domain.
Participants must agree to which role a task should be assigned.

A compensation forum. This forum determines compensation and salaries for
all employees. Any changes to roles played in the role definition or allocation
forums are considered in this forum. Roles vary in scope and extent; some
require full-time attention, such as financial control, others require only a few
hours per week, and still others require several days each week. The number of
roles changes over time, but in 2020, 55 roles involved some type of executive
management task.
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(3) Communication platform using tensions. Qamcom’s intranet represents a plat-
form for multidirectional communication and continuous exchanges of informa-
tion, allowing both broadcasting of information and constant interactions among
employees. Work and internal documents are developed and stored on the plat-
form. One essential function relates to the forums, that is, ways of working and
organizing issues. At Qamcom, the notion of tension is used:

Ordinary tensions are how we handle...roles are evaluated, roles evaluate, for example,

patent coordination. Unusual tension? When we override the board’s decision. Tensions are
about responsibility, power. (Informant 1)

A tension is a description of something that needs to be discussed and that anyone
in the organization can formulate; it is written documentation of an issue, directed to
one of the three forums and discussed online prior to the forum in a co-creating, open
dialogue. During discussions, a tension can be expanded, compressed, and developed
and eventually raised during one of the forums. Both deviations from desired states
and developments that someone wants to achieve at Qamcom are treated as tensions,
and thus, tensions concern roles and responsibilities. Tensions are largely handled in
role definition and role allocation forums. They are seldom addressed at the compen-
sation forum, but such tensions are much more sensitive. The notion of tensions was
not Qamcom’s own invention, but adopted by its organizational members, inspired
by the broader movement of self-management (e.g., TEAL, holocracy). At Qamcom,
tensions were intended to express both risks and opportunities (i.e., both deviations
from a desired state and opportunities for improvements) that lead to more desirable
states. In other words, use of tensions is a language that captures positive and negative
aspects when developing a technology business and its organization.

Most frequent tensions regard responsibilities and to which roles should be
assigned. Other frequent tensions involve the relevance of a role, when new roles
were needed, and to whom such roles should be assigned. All tensions are commented
on and documented on the internal communication platform. A tension proposed to
a forum is archived, as are subsequent recorded discussions, serving as organiza-
tional memory. Recruits are commonly directed to read previous conversations to
understand the underpinnings of roles and responsibilities, and thus, the language
and activities related to tensions represent an essential component of continuous
learning.

5 Empirical Analysis—Innovating Executive Management

5.1 Four Themes that Describe Far-Reaching
Self-Management

For more than 15 years, Qamcom has consistently sought radical principles for its
organization and management, and its experimentation has since been rooted in dual
but bundled objectives. The first is improving efficiency, including several dimensions
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Table 1 Conceptualization of redistributed power during executive work

Concept Empirical phenomena

Willingness to Consider alternative ways to organize decisions related to executive work,
share power such as reorganizations, new job design, strategic planning, and capability
procurement; remove line managers’ roles; remove executive role (i.e., CEO)

Dynamic Forums for processing ideas and issues toward roles and action; disciplined
steering model deadlines for written information as preparation; communication platform
for documentation and follow-up

Natural Organizational members’ values and competences to lead; participation in
hierarchies discussions across knowledge domains; continuously shifting roles

True Meetings open for everyone to participate; documentation open for everyone
transparency to access (online); handle relational issues that are challenging employees;

open about abilities and anxieties concerning tasks

such as creativity, innovativeness, and flexibility.? The second is improving quality of
working life, including increasing resilience, sustainable organizations, well-being,
and democracy. The focus was to achieve increased innovativeness, typical in a tech-
nology development firm such as Qamcom, and simultaneously achieve smarter ways
of working, based on the idea that the organization should, as its ultimate purpose,
reach beyond an exclusively economic rationale to be a better place at which to
work. These two objectives grounded radical rethinking of executive management—
rethinking the rules and principles regarding the way execution is organized. Norms
for how firms are, and should be, organized and managed were questioned and even-
tually replaced with a new, role-based logic for organization, in which executive work
was also distributed. Essential to this was introduction of a new steering model.

This study, and subsequent emerging understanding and conceptualizations, was
driven by intermediate theories—extant theories and established practices combined
initiating creation of new knowledge (Starkey & Madan, 2001). Such co-created
knowledge provided the researchers with knowledge of the Qamcom experiment,
from which we applied theoretical ideas and principles abductively to structure empir-
ical findings (c.f. Alvesson & Skoldberg, 2007; Dubois & Gadde, 2002). Analyses
and subsequent conceptualizations of Qamcom’s new ways of working with the exec-
utive task resulted in four concepts—willingness to share power, a dynamic steering
model, natural hierarchies, and true transparency. These concepts together constitute
a new structure for handling execution, shown in Table 1.

3 Interestingly, productivity was deliberately excluded from improvement. An underlying principle
at Qamcom was, and still is, that profits should be sufficient, but there is no self-fulfillment in maxi-
mizing profit. This principle accords with capability theory, which addresses a learning perspective
(Lavie, 2006; Winter, 2000).
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5.1.1 Willingness to Share Power

A necessary, though insufficient, prerequisite for succeeding with far-reaching self-
management is a willingness to share and distribute power. This addresses a will-
ingness to share power generally, but it includes a willingness among top execu-
tives to share and (re)distribute their own executive power. By executive power, we
mean decisions related to executive work, such as reorganization, new job design,
strategic planning, and capability procurement. The origin of such new thinking was
the founder’s idea to rethink his own executive task, which presumes a conviction
to practice involvement and responsibility, and the idea that people perform best
when they are empowered to influence and are given proper responsibilities. This,
in turn, requires entrepreneurial leadership through explorative actions and inquiry,
with trust in both the company’s vision and coworkers.

As a previous founder and CEO of the company, my presence influenced others in the
company, so, for example, I never participated in the role allocation forum. (Informant 1)

Thus, the founder, together with the board, decided to remove the executive role,
and the externally recruited CEO was removed. This decision was long rooted in the
founder’s conviction of sharing power, including a willingness to share his own.

5.1.2 A Dynamic Steering Model

At Qamcom, the true intent to share power and resignation from the CEO authority
were clear, though based simultaneously on a belief that even were there no managers,
both management and control are needed; removal of the executive role required an
alternative model for steering. The model applied at Qamcom, with its three forums
and everyone being involved, was a solution premised on dynamism; it could change
easily due to perceived changes needed and/or new knowledge. The agenda for a
forum, for example, was open for weeks for everyone to add tensions and develop
existing ones, which allowed continuous development of what was to be discussed
during the forum. To avoid late introduction of information, to which others would
not have time to react, the iteration closed 48 h before the start of a meeting.

It becomes realpolitik where most organizational members share our system as ideology but
can debate factual issues and submit comments on underlying proposals. (Informant 1)

Unsurprisingly, the founder commonly used democracy metaphorically to
describe the process, and the steering model was based on people’s involvement
and engagement in decision-making. Only about 10% of employees chose to partic-
ipate, and even so, it served as a vehicle for changing the way of working, breaking
with the hierarchical logic of steering and creating spaces, in which people could
explore if they wanted to take on executive power. The steering model thus became a
powerful tool to change organizational behavior and people’s attitudes. One promi-
nent challenge with the steering model was risks associated with the fact that the
model urged the organization to become text-based. Each tension was documented,
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and all activities related to reported tensions were subjected to documentation for
action and evaluation of outcomes. The model thus depended on people’s ability to
communicate, especially to write; the primary portion of discussions took place in
written form and on the communication platform.

5.1.3 Natural Hierarchies

I have thought that natural hierarchy is a better word [than the opposite of hierarchy] because
then you have to relate to the fact that there are things that are important around you. However,
you also have to interpret what ‘natural” means, which in my world means that people need
to look up slightly and realize that [natural] hierarchies are strongly context dependent.
It matters what it is we are discussing and when our problem changes. Someone in the
organization has some form of mastery, they become more relevant to the organization’s
current position. (Informant 1)

Qamcom eliminated the conventional vertical hierarchy, but it did not become a
hierarchical void. Instead, natural hierarchies, rooted in organizational members’
values and competences, have developed. Natural hierarchies matched with the
dynamic steering model and its forum meetings. Who participated in what tensions
during forum meetings changed continuously according to the character of the
problem and the competences of a person or group of people. The steering model
thus allowed for a situation in which the person who was, at the moment, best
suited for a role and responsibility was also the one who had an understanding supe-
rior to that of other organizational members. In a knowledge-intensive firm such
as Qamcom, innovating and operating in the technology development industry, the
logic of natural hierarchies related to the steering model enabled an organization of
competences throughout and across operating parts. Natural hierarchies facilitated
employees’ vertical development. By continuously shifting roles and opportunities
to allow people to participate in discussions across knowledge domains, employees
increasingly gained holistic competence.

A holistic competence, paired with domain competence, is an enabler for innovation on all
levels in the company. (Informant 1)

5.1.4 True Transparency

A prerequisite for the new organization was transparency. At Qamcom, transparency
was considered essential to continuously develop, or reinvent, the organization and
its management. All meetings and documentation are open to everyone:

The intranet has been the center of discussions. A lot of information is there, even sensitive
information. (Informant 2)

Transparency is not novel, particularly in self-managed organizations (Martela,
2019), but as executive powers are redistributed, the meaning of transparency
expands. Executive work implies handling relational issues that are challenging
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employees. An example is an employee who does not conform to the values that
are essential to the firm, and another is the extent to which organizational members
have the courage to make strategic decisions that will have profound consequences for
colleagues. Redistribution of executive power during self-management that produces
a new organizational form creates sensitive situations that require transparency
beyond information-sharing. Individuals must also be transparent about their own
abilities and anxieties concerning tasks.

[If a] consultant on an assignment does not thrive, [t]he person should be able to take
responsibility for himself or herself and say that he or she is not happy. However, it does not
happen. One solution would have been for the person to talk to his or her receptor / on-call
friend. However, that did not work. This is a shortcoming. How do we obtain a better idea
of well-being? Everyone should have a receptor. However, there are good sides too. If we
all become self-leading, we will also get the best organization. (Informant 2)

Qamcom treated transparency as an important notion, especially regarding the
new logic for steering. Without it, the dynamic steering model would have become
meaningless, or at least not a democratic alternative to a hierarchy, in which power
follows from information exchange, which is both an open and closed activity. Trans-
parency and the functionality of the steering model were mutually dependent. Without
full transparency enabled by a communication platform, the steering model would
have failed, and without the steering model, full transparency would also have been
meaningless. The same is true of its underpinning—a willingness to share the power
of information and natural hierarchies. Analogous to democracy development, the
organizational landscape shifted from democratic influence within a hierarchy to
democratic, or self-managed, responsibility of each organizational member for the
purpose of both collective well-being and individual growth.

5.2 A Renewed Logic for Handling Executive Work

Combined, the four concepts discussed above constitute a new organizational system
of handling executive work. For Qamcom, an organization with a sincere intent to run
the firm differently and one that has searched for new ways of organizing execution
for more than a decade, it was not until the company decided to remove the CEO
and introduce a role-based organization that a radical shift appeared. By removing
the CEO, all conventional hierarchies were eliminated, which, in turn, forced the
company to develop a new logic to deal differently with executive tasks and power—
the alternative steering model with roles and forums. These two actions linked closely,
but could not themselves be productive without new perspectives and concepts. The
notion of natural hierarchies, both conceptually and as a way of working, was equally
important. Hierarchy was thus not eliminated; only conventional hierarchies were
eliminated in favor of a type that allowed authority to change continuously.
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6 Discussion—Innovating Executive Management
in Self-Managed Organizations

This chapter explored how executive management was innovated in Qamcom by
replacing the conventional managerial hierarchy with an alternative structure—a
role-based one—here characterized as a far-reaching self-managed organization.
We specifically explored how the ways rules of execution are conducted can be
reorganized in a radically different way, when a conventional hierarchy is being
replaced with an alternative logic of a role-based structure, operating across four
novel concepts—willingness to share power, a dynamic steering model, natural hier-
archies, and true transparency. This study thus contributes to explaining executive
work in self-management and self-managed organizations as a novel innovation
capability, discussed further below.

6.1 Far-Reaching Democracy in Self-Managed
Organizations

The compelling democratic characteristics observed at Qamcom demonstrate what
researchers during the 1960s recognized as an important alternative organizational
form—firm democracy (Rhenman, 1968). At Qamcom, removal of the CEO posi-
tion and its subsequent required redistribution of executive power demonstrated that
the firm’s democratic dimension was not necessarily limited to lower levels and
simple strategic problems, as discussed in extant self-management literature. Lee
and Edmondson (2017) argue that organizational democracy literature represents a
source of understanding less-hierarchical organizational forms, such as self-managed
organizations, but the democratic dimension is limited to employee committees that
are empowered to make some operational decisions, while managers still make most
operational and strategic decisions. They suggest that democracy is not a term that
truly characterizes self-management, and it should be revised based on the findings
reported in the current study. Based on this study of Qamcom, we point to broader
implementations of democracy rather than lower-level forums alone, such as commit-
tees, to encompass involvement and employee responsibilities for strategic decisions.
Itis thus possible to create democracy as an impactful dimension of self-management
that is significantly more far-reaching than that evident in extant literature.

6.2 Self-Managed Organizations and Innovation Capabilities

It appears important to consider the innovation dimension when understanding self-
management and self-managed organizations. Qamcom’s self-management history
(see the Fig. 2) suggests that the firm experienced times both with and without
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hierarchies, and various degrees of democracy. Child (2019) argues that as long
as conventional hierarchical relationships coexist with democratic structures in an
organization, democracy is limited, and so it was at Qamcom. Once conventional
hierarchies were replaced, the firm embraced democracy differently. A combination
of a new steering model and use of natural hierarchies at Qamcom constituted a
dynamic and temporary hierarchy with less negative influences on democracy. In
other words, the steering model and its associated concepts (see the Table 1) at
Qamcom formed an innovation capability.

With the steering model’s forums, democracy was not limited to only a portion of
operations, but extended to cover strategic issues. This corroborates what Puranam
et al. (2014) suggest are the overarching problems of new organizational forms
(e.g., self-managed organizations)—task division, task allocation, reward distri-
bution, and information flows. Thus, the new way of organizing executive work
observed at Qamcom not only contributes to a changed understanding of democracy
in organizations, but better understanding of the role of conventional hierarchy—
and non-conventional hierarchy—when identifying and developing innovation
capabilities.

6.3 Innovating Executive Management

Even if most organizational members are not shareholders, a firm’s bottom-line
performance is likely influenced more strongly by members’ ownership of their
roles as dominant stakeholders. Difficulties with implementing self-management
might, therefore, be explained by difficulties when communicating an alternative
managerial hierarchy, which alters shareholder governance found in self-managed
organizational forms. We argue that there is a lack of language that describes these
forms of self-management when executive management work is innovated and the
executive power is redistributed. The conceptualizations and wording we use here
contribute to understanding what “executive self-management” is and how it can be
practiced throughout an organization (see the Table 1). Self-management literature
is predominantly influenced by notions of conventional hierarchical order, including
terms such as organizations without managers, fewer hierarchical levels, involving
employees in decisions, and delegating decisions. These terms imply dichotomous
reactions that hinder researchers and practitioners from seeing what lies at the core
(e.g., Farjoun, 2010)—alternative ways of organizing rules for how execution can be
organized. The Qamcom case suggests that new organizational and managerial logics
exist that have the capacity to create, express, and implement new ways of working
with executive tasks’ responsibilities. Conventional hierarchical language preserves
and thus inhibits people from thinking outside of existing frames (e.g., Beer, 2001;
Sandberg & Tsoukas, 2011). New words and concepts, other than those rooted in
conventional hierarchies, are thus needed. Executive work still exists in far-reaching
self-managed organizations, but it is undertaken differently, and the Qamcom case
with its innovation of the executive work demonstrates how it can happen.
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In far-reaching, self-managed organizations, we argue that natural hierarchies
replace conventional ones, suggesting a dynamic authority based on expertise (e.g.,
French & Raven, 1959), not positional power. Hamel and Zanini (2020) argue that
“building natural, dynamic hierarchies” (p. 152) reduces influence from an organiza-
tion’s conventional hierarchy. Our findings corroborate this argument by suggesting
that natural hierarchies are substitutes for conventional ones. Removing the CEO
position is crucial to radically changing the redistribution of all types of power,
including executive power, which is the outspoken intent of self-managed organiza-
tions. However, this is difficult (e.g., Child & McGrath, 2001). To do so, a willingness
to share power in a democratic mode, which we argue is inherent in natural hierar-
chies, must be accompanied through true transparency. Considering these concepts as
prerequisites and their systematic character as an innovation capability provides a new
and better understanding of not only how, but also why, far-reaching self-management
occurs in organizations.

7 Concluding Remarks

Most firms still use conventional hierarchies as a principle of organizing. Therefore,
shareholder interests based on hierarchical logic dominate when seeking to develop
organizational forms, in general and for innovation purposes, or developing execu-
tive work remains untouched. In contrast, the Qamcom case demonstrates a radical
and far-reaching effort to use a democratic organizational form that simultaneously
increases preparedness for innovation. At Qamcom, executive work, including the
role and responsibilities of the CEO, is redistributed to employees, an unusual and
bold innovative experimentation. Until now, most self-management attempts have
excluded the executive dimension from experimentation. Our findings contribute
to self-management research because it includes executive work and subsequent
responsibilities to self-management. From an innovation capability perspective, this
similarly is new. Literature on innovation capabilities, exploring firms’ efforts to
become more innovative (i.e., actions conducted to build innovation capabilities),
has thus far excluded executive managers’ experimentation with their own work.
Thus, a new order for executive work has not yet been considered a potential compo-
nent to capability building. We point to the power of rethinking executive principles
for organization and management, particularly executive management, in emerging
contemporary attempts at new organizational forms. Such attempts might not only
lead to increased democracy and quality of working life, but form an additional
building block for a firm’s innovation capability.

The self-management movement has thus far been limited, but new organiza-
tional experiments embedded in the movement in Sweden and elsewhere appear
to be critically new sources of renewing preserved hierarchical thinking, partic-
ularly since social movements in societies and frequent disruptions must be met
ahead of time. More research is needed to explore and elaborate on theories of
self-managed organizations and their nature, boundary conditions, and long-term
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innovation effects. Future research and practice should develop language, terms,
and concepts of self-management to open executive work up to further knowledge
exploration.
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Perspective
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Abstract Whereas Patel and Pavitt’s (Econ Innov New Technol 3:77-95, 1994a)
work has been modestly cited, its postulation of two archetypes for national innova-
tion systems, i.e. dynamic and myopic national innovation systems, has hardly been
used to advance insight in firm behaviour; in this chapter we explore this dichotomy
and build a novel research instrument for characterising this behaviour with regard to
technological activities (although we equate their original terminology with innova-
tion). An exploration of the underlying postulations, background and domain assump-
tions leads to the development of elements for the instrument. At the same time, it
demonstrates that firm behaviour has limitedly been discussed in the context of
national innovation systems. Therefore, suggestions for research, including the use
of research methods, build on the deliberations on this chapter. Furthermore, the
thoughts on how to use the research instrument informed by systems theories indi-
cate the multiple levels of analysis: decision making on and monitoring of innovation
processes in firms and innovation networks, sectoral innovation systems, regional
innovation systems and national innovation systems. In addition, decision making on
and monitoring of innovation processes in firms and innovation networks is related in
this chapter to two models derived from systems theories: the model for the dynamic
adaptation capability and the model for management of innovation and organisational
structures. Particularly, we advocate that data for using the research instruments to
position firm behaviour in the continuum of dynamic and myopic national inno-
vation systems can be aggregated to compare firms across sectoral, regional and
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national innovation systems; this will lead to answering the question whether firms’
perspectives on innovation are an expression of its individual approach to innova-
tion management or whether they share traits related to managing innovation with
other firms in an industrial sector, regional innovation system or national innovation
system.

Keywords Innovation management + Dynamics capabilities - Model for dynamic
adaptation capability - Model for innovation and organisation structure + National
innovation systems - Systems theories

1 Introduction

Even though Patel and Pavitt’s (1994a) paper making the case for national inno-
vation systems has received ample attention, the conceptualisation of a dichotomy
(ibid, pp. 90-92) and its potential implications for innovative firms seems to have
been largely overlooked. Most likely, this interest in national systems of innova-
tion sprung about by the success of Japanese firms and the related interactions in
the Japanese economy, exemplified by studies, such as Freeman (1988), compara-
tive studies, for instance, Patel and Pavitt (1987) comparing Western Europe with
Japan and the United States, and more generically, the recognition that institutional
settings (for example, Lundvall, 1988) may play a role beyond the market as learning
process. In these deliberations, firms are seen as playing a crucial role, something
that has not changed, even within more contemporary notions, such as the triple helix
model (Leydesdorff & Etzkowitz, 1996, 1998), quadruple helix model (Carayannis &
Campbell, 2009, p. 206 ff.) and national innovation ecosystem (Fukuda & Watanabe,
2008). Firms in these writings and models not only invest in R&D but also engage with
universities and research institutes for innovation. Moreover, they are seen as instru-
mental to commercialising ideas, inventions, patents and other forms of knowledge.
Given the role of firms within national innovation systems, as recipients of knowl-
edge transfer, generators of innovation and actors commercialisation, the question
is how individual firms decided on undertaking such technological activities within
the context of national systems of innovation, particularly within Patel and Pavitt’s
(1994a, pp. 90-92) dichotomy.

1.1 Background and Objectives of Chapter

The objective of this chapter is to consider how national systems of innovation form
a context for technological activities of firms. Whereas in earlier writings about
national innovation systems, firms played a central role, notably Schumpeter (1911),
the emphasis in later publications has moved to institutional settings and how firms
are actors in an innovation network; Freeman (1995) and Nelson (1993) are early
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cases in point. However, to understand how firms contribute to national innovation
systems, their modus operandi for innovation should be understood. This is often a
separate strand of research that links poorly to studies on national innovation systems.
Examples of these separate studies in which national innovation systems form merely
context for the investigation are Eom and Lee (2010) and Motohashi (2008). Further-
more, there is lack of evidence that the thoughts on myopic and dynamic national
innovation systems by Patel and Pavitt (1994a, pp. 90-92) has not been scrutinised
on its postulations and underlying assumptions. Our research approach bridges the
two distinct strands of literature by developing a research instrument that builds on
the assumptions embedded in the dichotomy.

The purpose of this novel research instrument is to position firms’ activities in
the context of national innovation systems, specifically Patel and Pavitt’s (1994a,
pp- 90-92) dichotomy. Although efforts are made to capture firms’ behaviour, they
are typically oriented at how firms act within a specific context rather than linking
behaviour and actions to the characteristics of a national innovation system. An
example of the more traditional approach is found in Wagner and Kreuter (1998) when
they compare innovative and less innovative firms as case studies in Germany, Japan
and the United States of America (USA); they (ibid., pp. 39—40) find that soft factors
such as communication play a larger role in more innovative firms than hard factors
such as organisational structures, with Japanese firms emphasising them more than
their counterparts in Germany and the USA. Moreover, national innovation systems
are often compared in studies, without considering the stratum of firms. Instances
are Intarakumnerd et al. (2002), and Marxt and Brunner (2013). Thus, our purpose
is to connect how firms’ innovative and technological activities are co-determined
by characteristics of national innovation systems.

1.2 Scope and Outline of Chapter

Besides offering a fresh perspective on a particular classification, i.e. dynamic and
myopic national innovation systems, this chapter aims at making three scholarly
contributions. The first contribution is that we examine the postulations of this
dichotomy in detail. Other scholars can build on these assumptions and consider how
their studies either use them or challenge them for validity in specific conditions and
institutional settings. A second contribution of the chapter is a novel research instru-
ment that is developed in this chapter. Again, this can be used by others to measure
the orientation of firms in the context of the dichotomy. A final contribution are the
deliberations on how systems theories can inform investigating national innovation
systems. All three contributions to scholarly knowledge aim at better understanding
firms and their technological activities in the context of national innovation systems.

This chapter starts by looking at the dichotomy for national innovation systems
proposed by Patel and Pavitt (1994a, pp. 90-92) in the second section. This includes
investigating its underlying assumptions, commensurate with Alvesson and Sand-
berg’s (2011, p. 258) position for articulating and developing alternative assumptions.
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In contrast to their approach, in the third section, we use these assumptions for the
dichotomy to develop a novel research instrument to position firms in the continuum
presented by the two archetypes of the dichotomy. The instrument is further devel-
oped for the inclusion of networked innovation. Additionally, its use for different
research methods is discussed. In the fourth section, the research instrument is placed
in the context of systems approaches. This allows us to extend the instrument from
a holistic perspective. In the fifth section, a research agenda is presented, building
on the novel research instrument and challenging the assumptions of the dichotomy.
Implications for research and managerial practices are discussed in the final section.

2 Scrutinising Dichotomy Dynamic Versus Myopic
National Innovation Systems

When introducing the concept of dynamic and myopic national innovation systems,
Patel and Pavitt (1994a, pp. 90-92) presented these as contrasting notions. The use of
the word ‘spectrum’ (ibid., p. 91) and ‘dynamic national systems, on the other hand,

’ suggest so. Moreover, in their treaty of ‘incentive failures’ and ‘competency
failures’, they refer mostly to Germany and France as representing dynamic national
innovation systems, and to the United Kingdom (UK) and USA as typifying myopic
national innovation systems. The proposition for this classification emerged during
an epoch in which thinking shifted from vertically integrated firms to networked
innovation (link with large firms). For instance, Tidd (1995, p. 321) concludes that
European firms in home automation tend to be more narrowly focused when engaging
in networks for innovation and new product development compared to American and
Japanese firms, thus not taking full advantage of open networks [this precedes the
coining of ‘open innovation’ (Chesbrough, 2003) by almost a decade]. Additionally,
the emergence of networks is evidenced by the trend towards outsourcing at the
time; for example, see Dekkers et al., (2020, p. 12), although observed by them
for innovation in the period 2007-2011. This means that Patel and Pavitt’s (1994a)
writing did not consider the impact of networked innovation and outsourcing on their
considerations since these topics played a lesser role at the time. A final remark is
that Patel and Pavitt (1994a) do not consider multinational corporations, probably
because their focus is on national innovation systems. Keeping in mind that their
proposition for the two distinct national innovation systems does not account for
networked innovation and multinational corporations, for the development of the
research instrument, we will consider it a dichotomy, reflecting on this in Sect. 3.2
and the concluding section.
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2.1 Relevance of Dichotomy

Mostly, the work of Patel and Pavitt (1994a) appears in the context of studies into
national innovation systems. Although this work is taken as starting point here,
the distinction between dynamic and myopic national innovation systems already
appeared in earlier writings by them, notably Pavitt and Patel (1988, p. 52), albeit
in a more rudimentary manner. Also, in the same year for the work of reference
they published another paper in which the dichotomy (Patel & Pavitt, 1994b, p. 782)
appears in an abridged description. Returning to how Patel and Pavitt’s (1994a)
publication is used, an example of works studying national innovation systems is
Watkins et al. (2015), who investigate the role of industry associations, referring
several times to Patel and Pavitt (1994a). A similar study is the one by Neely et al.
(2001) into the role of policy makers to enable firms to become more competitive.
Others refer to the innovation capabilities of national innovation systems, such as
Schlaile et al., (2017, p. 2253/3) in the context of sustainability. This quest into
actors and innovation capabilities using Patel and Pavitt’s (1994a) paper is comple-
mented by studies into national policies for innovation, for instance, Smith (2000,
p. 17) citing their observation on patterns of R&D expenditures, patenting and scien-
tific publications demonstrating specialised technological capabilities embedded in
national innovation systems. Another related theme is the impact of globalisation of
technological activities, particularly by multinational firms, on national technolog-
ical competitiveness, e.g. Archibugi and Michie (1997), who reflect on the changing
role of the nation state, and Radice (1998, p. 278), who casually refers to Pavitt and
Patel (1988) but in the remainder of the essay sets off the Anglo-Saxon context to
the Rhenish and Japanese contexts. Other implications of their thinking are reflected
in studies on the composition of the workforce, by way of illustration, Lavoie and
Finnie (1998), and Patrinos and Lavoie (1995). Sometimes, the work of Patel and
Pavitt (1994a) is merely used for its description or definitions of innovation, with
Hidalgo and Albors (2008, p. 115), and Landry et al. (2002, p. 683) being cases in
point. Setting aside casual citations and the definition from Patel and Pavitt (1994a),
their work has informed studies of national innovation systems in many ways, such
studies drawing in their reasoning and design of research methodology on different
fragments and aspects (the latter in the sense of systems theories, see Dekkers, 2017,
pp. 29-32).

When firms are studied using Patel and Pavitt’s (1994a, pp. 90-92) dichotomy,
with Pavitt and Patel (1988, p. 52) being a precursor of their later conceptualisa-
tion, this is mostly done by considering myopic behaviour when making decisions.
For example, Mueller and Yun (1998) look into investment strategies implicitly
by considering measures for long-term and short-run decision making, referring to
myopic and dynamic perspectives (ibid., p. 349), albeit relating to Patel and Pavitt’s
(1994b, pp. 781-782) related description of the dichotomy while citing-in-text incor-
rectly; curiously, Mueller and Yun (1998) do not reflect on it in their findings and
conclusions. In the study of Dekkers et al., (2019, p. 215) the approach to collabo-
ration for innovation by Scottish firms is linked to myopic behaviour in the context
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of Patel and Pavitt (1994a, 1994b). However, some studies have questioned how the
dichotomy should be applied. Whereas Patel and Pavitt (1994a, pp. 90-92) present
it as a contrast, Feldman and Ronzio (2001, pp. 7-8) note that some behaviours
of organisations may be myopic and others dynamic, citing Turney’s (2001, p. 37)
interpretation of Patel and Pavitt’s thinking. Mueller and Yun (1998, p. 349) hint at
the same. Therefore, the few studies using the dichotomy are fragmented, focusing
on specific aspects and topics, with little precedence for firms as constituent parts
of national innovation systems; in addition to a scrutiny of the dichotomy missing,
there are also hints that actual firms’ behaviour may be a blend of traits associated
with either myopic or dynamic national innovation systems.

2.2 Looking at its Assumptions

Since no other work has yet considered the postulations and assumptions, we scruti-
nise the dichotomy of dynamic and myopic for national innovation systems by Patel
and Pavitt (1994a, pp. 90-92). Their preceding work (Pavitt & Patel, 1988, p. 52)
also captures the dichotomy but is less extensive and more related to the background
and domain assumptions that will follow later. The identified postulations in Patel
and Pavitt (1994a, pp. 90-92) are captured in Table 1; in their writing, they posit
different arguments for the differentiation between dynamic and myopic national
innovation systems, making their reasoning somewhat incomplete. To articulate the
postulations, we distinguish four facets of these systems. The first facet is how tech-
nological activities are viewed by actors in the system, which includes firms. In a
myopic national innovation system, technological activity is undertaken as a response
to a well-defined market demand and evaluated as a traditional investment, in which
risk and duration are considered. This means that actors approach these activities
as yielding new products, services and processes, all tangible outcomes; for the
purpose of our quest—the development of a research instrument—the intricate rela-
tionships between these three types of innovation are set aside. These outcomes
should produce benefits, the second facet; in the context of myopic national innova-
tion systems, there is stronger emphasis on financial outcomes and on the (relatively)
short-term for obtaining these benefits. According to Table 1, the third facet is how
capturing technological opportunities is left to divisional organisational structures
that respond poorly to new and longer-term technological trajectories, particularly
noted as a challenge in the context of the myopic national innovation system. In this
respect, a well-educated workforce will not directly result in tangible outcomes, the
fourth facet. This notion for the myopic national innovation system contrasts with the
assumption for the dynamic national innovation system, which relies on the devel-
opment of competencies and places performance in a longer-term perspective. Note
that Patel and Pavitt do not directly address how organisations in the dynamic system
are organised with regard to capturing technological opportunities (the third facet);
however, it can be interpreted that they imply that top management (ibid., p. 91) plays
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a more prominent role in this context. These four facets are exemplified by coun-
tries; the institutional settings of the UK and USA are seen as representing the myopic
national innovation systems, and Germany and Japan as typical for dynamic ones.
This association of specific countries with these two archetypes is partly derived
from empirical evidence presented in their paper. Nevertheless, the delineation of
the two extreme types on the four facets—perspective on technological activities,
horizon for performance measurement, organisational structure and education of the
workforce—creates a theoretical base for further research.

Following Gouldner’s (1971, pp. 29-35) thoughts on background assumptions
underpinning postulations, five can be discerned from Patel and Pavitt’s (1994a,
pp- 90-92). The first background assumption is that technological activities act as
‘drivers’ for innovation. This is a somewhat restricted interpretation of Schumpeter’s
(1911, 1934) notion of innovation and current views that focus more on innovation
as ‘doing things differently’, with managerial innovation being a case in point. The
second background assumption is that technological activities yield both tangible
outcomes, i.e. product, service and process innovation and intangible ones, such as
market, technological and organisation knowledge. The accumulation of knowledge
is expected to lead to both later identifying opportunities for product, service and
process innovation, and providing context for and (integral) implications of such deci-
sions. The term innovation used here includes commercialisation whether as process
or outcome; we do not want to wade into a discussion on appropriate definitions, as

Table 1 Postulations for myopic and dynamic national innovation systems

Facet Myopic national innovation Dynamic national innovation
system system
Decision making on Technological activities viewed | Technological activities yielding
technological activities as ‘traditional investment’ for tangible outcomes (process,
tangible outcomes (process, product, service) and intangible
product, service): benefits:
* Well-defined market demand | ¢ Accumulation of intangible
* Discounted risk assets through market,
* Limited horizon technological and organisation
learning

 Building of competencies

Performance Short-term financial performance | Longer-term performance
measurement

Organisational structure | * Decentralised through -
delegation of responsibility and
accountability

* Unable to capture new and
longer-term technological
opportunities

Education of workforce | Lesser of well-trained workforce | Reliance on rigorous vocational
education

Source Patel and Pavitt (1994a, pp. 91-92)



100 R. Dekkers et al.

Baregheh et al. (2009), Kogabayev and Maziliauskas (2017) and others do, with the
danger of throwing another definition in the ring. Returning to the accumulation of
knowledge, a potential complication is that this knowledge may play an implicit role
in decision making even if a particular decision could be considered myopic. The
third background assumption is that national innovation systems provide context for
how technological activities are decided on and monitored. This must be interpreted
as actors within a national innovation system exhibiting a collective set of traits that
differs from similar actors in another national innovation system. This background
assumption was challenged in the preceding subsection when referring to assertions
by Feldman and Ronzio (2001, pp. 7-8), and Mueller and Yun (1998, p. 349). Another
tentative challenge to this background assumption is that it may be bound by indus-
trial sectors in a nation, with the difference innovation systems between the Dutch
agricultural sector and process industry being a case in point. The fourth assumption
is that top management is better suited to capture new and longer-term technolog-
ical developments compared to decentralised divisional structures. However, there
are studies into behaviour of CEOs that indicate that such behaviour can only be
achieved if their contracts include incentives related to long-term performance, such
as the discussion paper by Francis et al. (2011), although the simulation by Levesque
et al. (2014) points towards other factors, including duration of tenure, playing a
role; that the longer a CEO has been in position may reduce R&D investments is
also found in the investigation of US firms by Peng (2017). For our quest, these
studies only confirm that differences in a firm’s behaviour and decision making by
top managers may occur with respect to the time horizon; consequently, this influ-
ences how technological activities are managed and monitored. The fifth background
assumption is that the education of the workforce, i.e. vocational training and higher
education, determines competencies for technological activities. These five back-
ground assumptions and how they are related to existing literature confirm that they
are not merely assumptions but also have been observed; they also affirm that the
dichotomy may be rooted in realistic assumptions, although actual behaviour of firms
may have to be rated on a scale, i.e. a continuum within the context of dynamic and
myopic national innovation systems as extremes.

The five background assumptions identified in the work of Patel and Pavitt (1994a,
pp- 90-92) are rooted in five domain assumptions, again based on Gouldner (1971,
pp. 29-35). The first domain assumption is that it is possible to discern between
tangible and intangible benefits as outcomes of innovation processes. Tangible
outcomes concern new or improved products, services and (primary) processes,
where the latter could also be constituting control processes and structures (following
the thoughts of systems theories and sociotechnical design of organisations), whereas
intangible benefits are technological, market and organisational knowledge. Related
to the first domain assumption, the second domain assumption is that intangible bene-
fits of technological activities take longer to be converted into tangible benefits. The
third domain assumption is that intangible benefits are more difficult to measure but a
necessity for building competencies and capabilities. The fourth domain assumption
is that top management in firms combines better long-term vision, insight into poten-
tial markets and implications of technological activities than divisional structures.
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The fifth domain assumption is that the dichotomy is evidenced by the ‘behaviour’
of large firms that they see as normative for national innovation systems. This latter
assumption is more appropriate for the aggregated behaviour of actors in a national
innovation system and, for this reason, may have to be set aside for developing a
research instrument. However, when aggregating firms’ behaviour with regard to
initiating and undertaking technological activities in the context of a national inno-
vation system, it could be that the behaviour of large firms will be a determinant
of the behaviour of such a system. Thus, the five domain assumptions presented
here underpin the thoughts for the five background assumptions, which formed the
foundation for the postulations.

The postulations, background and domain assumptions derived from them are
shown in Fig. 1, which also introduces their interrelations and some points not yet
addressed. The first point is that a domain assumption is introduced, labelled DA-0,
which states that the technological activities are observable, related to the background
assumption that technological activities are the driver for innovation. Keeping mind
that Patel and Pavitt’s (1994a) performed mostly economic analysis of nation states,
the rationale is that technological activities can be noticed by R&D expenditures,
patents, etc., which makes sense for their analysis; there are studies that point out
the R&D expenditures are not necessarily linked to innovativeness of firms, with
Jaruzelski et al. (2006) being a case in point. Also, Patel and Pavitt (1994a, p. 91)
express reservations about patents as measure for codified knowledge since it poorly
reflects actual innovation, which they call innovation leads. In this vein, on the same
page, they also refer to technological, market and organisational learning; the nature
of learning and its accumulation is more difficult to observe and not directly by
expenditures, etc. This is somewhat a contradiction in the figure, as indicated by
the dashed line. Another potential inconsistency is the contradiction between top
management as decisive decision makers (fourth background assumption) and the
education of the workforce for building competencies (fifth background assumption).
If there is a higher level of education in the workforce, then top management can not
only be better informed for decision making but may also be challenged in its decision
making. This can be straining if there is a cultural difference between engineers and
top managers; see Schein (1996) for a treaty of this matter. In this sense, evidence
provided by studies, such as Alderman et al. (2022), Celikyurt and Donmez (2017)
and Daellenbach et al. (1999), seems to suggest that firms with top management
teams or CEOs with engineering and scientific backgrounds fare better. Setting these
potential inconsistencies aside, the assumptions will serve as base for deliberations
and the development of the research instrument.

2.3 Implications of Conceptualisation

From the identification of postulations, background assumptions for the postulations
and domain assumptions (Fig. 1), it emerges that aspects of decision making on
technological activities and trajectories are covered by the dichotomy of dynamic
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Facets for postulations Background assumptions Domain assumptions
A. Views of actors on BA-I. Technological activities as —————p» DA-0. Technological activities are
technological activities ‘driver’ for innovation A observable
'
|

DA-1. Discerning between tangible
and intangible outcomes of
technological trajectories

BA-II. Technological activities yield
both tangible and intangible
outomes

DA-2. Intangible outcomes take
longer to convert into
tangible benefits

B. Outcomes of technological .
activities should produce BA-IIL DA-3. benefits harder

benefits systems provide context to measure but build
for decision making and competencies and capabilities
monitoring
BA-IV. Top management suited DA-4. Top management combines better

A better for long-term long-term vision, potential markets

C. Divisional structures decision making and implications technological

respond poorly to new and i trajectories
longer-term technological H
trajectories '

D. Well-educated workforce ' BA-V ion of workforce DA-5. Behaviour large firms evidences
will not directly result in determines competencies national innovation system
tangible outcomes (firm level)

Fig. 1 Overview of facets for postulations and assumptions for the dichotomy dynamic and myopic
national innovation systems

and myopic national innovation systems. This implies that it is probable that decision
making can be captured by a framework that is valid for a broader range of national
settings than the ones seen by Patel and Pavitt (1994a) as exemplary. Such decision
making extends to firms as actors in national innovation systems. However, it was
noted earlier that actual decision making by specific firms could be a blend of points
noted for myopic and dynamic national innovation systems. This implies that the
framework for postulations and assumptions presented in Fig. 1 can serve as a guide,
but that further research is necessary, since elements of the framework are investigated
by studies but not the holistic characterisation with regard to decision making in the
context of dynamic and myopic national innovation systems that has been brought to
the fore here; also, to where firms’ decision making on technological activities and
trajectories is found in the continuum presented by the two archetypes is lacking.
When interpreting the dichotomy of dynamic and myopic national innovation
systems, the context for its emergence should be kept in mind. Setting aside emerging
interest in national innovation systems, perhaps spurred by an interest in the success
of Japanese firms and how they were supported by policies and developmental agen-
cies as intimated in the introductory section of this chapter, in the era of Patel and
Pavitt’s (1994a) writing and its preceding work (Pavitt and Patel, 1988), there was
much attention to organisational learning. Exemplary works are Dodgson (1993),
Kim (1993) and Senge (1992). Hence, the linkage of market, organisational and
technological learning to dynamic national innovation systems may be a product of
that era. In the same period, thinking by academics and firms was shifting from mono-
lithic firms to networked structures, partly caused by the popularity of outsourcing;
see Dekkers et al. (2020) for an overview of this trend and its possible origins. There
is also a potential influence from the interest in Japanese keiretsu structures, see
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Bennett and Dekkers (2009, p. 15 ff.). Consequently, networked structures for tech-
nological activities and trajectories also gained more prominence, as evidenced by
Pittaway et al.’s (2004) review. Thus, when forming a research instrument to position
decision making in firms within the context of the dichotomy, contemporary settings
should be accounted for, too.

3 Forming Research Instrument for Firm Behaviour

Looking at the domain assumptions, it becomes possible to design a research instru-
ment. The identified domain assumptions can be treated as a combination of ‘techno-
logical rules’ (van Aken, 2004, p. 227) and tentative theory akin to Popper’s (1966,
pp- 52-55) hypothetico-deductive research cycle, although his thoughts are rooted
in Selz’s (1913, p. 97) thinking. This also means that the suitability of the domain
assumptions for use in research instruments needs to be evaluated.

3.1 Key Elements of the Research Instrument

The first identified domain assumption can be tested by unearthing evidence that
its distinction between tangible and intangible benefits as innovation outcomes is
valid. Such can be evaluated by using empirical evidence that firms are actually
considering benefits beyond product, service and process innovation that are driven
by market demands that manifested or customer requirements (for example, for
business-to-business) when initiating technological activities or monitoring these
activities. This will also prove whether the second background assumption of Patel
and Pavitt (1994a) is true. Conversely, this also leads to a technological rule that if
intangible benefits have been identified, they will be used at one point for informing
technological activities; the assessment of intangible benefits is part of technological,
market and organisational learning. The latter statement can be integrated into the
research instrument for positioning firms on the dichotomy.

The second domain assumption can also be integrated into the research instrument.
This assumption stating that intangible benefits of technological activities take longer
to be converted into tangible benefits implies that these outcomes of technological
activities cannot be used directly. If true, it means that not only the identification of
technological opportunities and well-defined market demands are used for initiating
technological activities but also outcomes of market, technological and organisational
learning from preceding projects. Conversely, completed projects should lead to
market, technological and organisational learning, which are used by later projects.
To achieve learning, it should be expected that firms either discuss intangible benefits
in a formal or informal manner within the organisation or with collaborators. Thus,
captured intangible benefits can be observed through learning expressed in meetings,
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discussions and decision making and initiation of technological activities where there
is no direct (explicit) market opportunity or recording these in a formal repository.

The third domain assumption poses some challenges with regard to its validity
and use for research instruments. Where it is possibly true that the intangible benefits
are more difficult to capture, a lack of measurement by firms does not necessarily
indicate that these benefits are not used for competence building and enhancement
of organisational capabilities. Conversely, competence building and enhancement
of organisational learning are not directly a result of measurement, too. However, it
supposes second-order and deutero learning by organisations, for which mechanisms
can be identified in firms. These indirect mechanisms could be part of a research
instrument, akin to the point raised for the second domain assumption.

The fourth domain assumption is that top management in firms has long-term
visions, insight into potential markets and a grasp on implications of technological
developments; this can only be indirectly measured, unless aptitude tests are consid-
ered. Indirect evidence could include what is considered during strategic processes,
and which methods and tools are used to support decision making, such as technology
road mapping, for example, the methodology proposed by Groenveld (2007). Addi-
tionally, time horizons for strategy and planning relative to the business cycle of
industrial sectors and firms form part of the evidence for initiating and managing
technological activities. Thus, the fourth assumption is that indirect measures exist.

The fifth domain assumption—the dichotomy is evidenced by ‘behaviour’ of
large firms that they see as normative for national innovation systems—can only be
evaluated by aggregated evidence from studies. To this end, points raised for the four
preceding domain assumptions should be sufficiently evidenced by empirical studies
into the behaviour of firms, their decision making about technological activities and
their monitoring of these activities, taking into account their size. Either through
comparison of larger and smaller firms on these points, supported by aggregating
evidence through protocol-driven literature reviews, or by considering evidence from
firms in the specific context of national innovation systems, also through aggregating
evidence in protocol-driven literature reviews. However, this point is uncertain, and
therefore, cannot yet be included in the research instrument; this also points to a
potential limitation of the research instruments, i.e. some of its measures are derived
from larger firms, and perhaps, not suitable for applying it to smaller firms until
evidence appears to this purpose.

Putting the points about the domain assumption raised here together results in the
proposed research instrument; see Table 2. Principally, the items derived from the
domain assumption imply that to what extent long-term considerations and learning
play a role determines the position on the continuum of firms’ behaviour in the
context of dynamics and myopic national innovation systems. A further point is that
Patel and Pavitt (1994a, p. 91) emphasise the premise that top management should
have competence in decision making for the long run. However, they have formu-
lated this as ‘the relatively greater power and prestige given to financial (as opposed
to technical) competence is more likely to lead to incentive and control mechanisms
based on short-term financial performance, and to decentralised divisional structures
insensitive to new and longer-term technological opportunities that top management
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is not competent to evaluate’, although ascribing this to two sources. The first of
these sources, Hayes and Abernathy (1980), is an opinion piece on the future of the
US economy with regard to dominating management principles, while in the back-
ground comparing these with those of European and Japanese counterparts; they
(ibid., p. 77) express the view that only senior executives can reconcile differences
between functional areas of management. In addition, they posit that an emphasis on
short-term results, particularly financial ones, combined with less informed managers
or those that consider less long-term implications will gravitate decisions towards less
innovative alternatives and favour efficiency-oriented paths. This has been followed
by some research into the myopia of top management, which affirms some of the
points raised here. For example, indirectly for innovation, in the study of Agnihotri &
Bhattacharya, 2021, p. 154) seen as part of output orientation, the negative impact
of myopic behaviour in the context of narcissism is found. And, Lee et al., (2017,
p- 657) find that backgrounds of top managers in science and engineering lead to a
firm undertaking more explorative R&D projects in a statistical analysis of patents
and traits of managers. Such evidence supports the notion that there are differences in
how top managers view and evaluate technological activities, and thus, gives weight
to the premise of Patel and Pavitt (1994a, 1994b, p. 91) albeit they formulated it
in a slightly different manner. The second source, Lawrence’s (1980) monograph,
describes the ‘German style of management’, contrasting this with the approaches
in the UK, other European countries and the US, with a particular focus on manufac-
turing. This seems to be followed by publications on German ‘hidden champions’,
perhaps best described as dominant firms serving niche markets, with Simon (1990)
an early publication, Venohr and Meyer (2007) a later study and Schenkenhofer
(2022) an extensive literature review. However, Simon (1996) points out that this
type of firm also exists in other national settings, although it seems to be most abun-
dantin Germany; for instance, Witt (2015), in her publicly unavailable doctoral thesis,
has set the number of UK ‘hidden champions’ at 50 compared to approximately 1300
in Germany. The success of hidden champions indicates that perhaps understanding
technological implications comes along with knowledge about specific customers.
This interest in a German style of management underpins Patel and Pavitt’s (1994a,
1994b, p. 91) thinking but does not provide evidence for it. Nevertheless, these signals
indicate that perhaps the measurement of the capabilities of top management should
be approached with caution, whereas the other dimensions are possibly more reliable
in terms of the dichotomy.

3.2 Extension to Innovation in Networks

Given that firms are often seen as (or may be?) a constituent and important part of
national innovation systems, the way they are embedded (strength of ties) may influ-
ence their innovation practices and performance. In particular, it could be reasoned
that firms may have preferences towards specific actors in an innovation system
for innovation projects. This can be induced by prior experience, for example, as
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Table 2 Foundational items for research instrument

Domain assumptions Item
Distinction between tangible and intangible * Product, service and process innovation as
benefits tangible benefits

* Technological, market and organisational
learning as intangible benefits

Intangible benefits take longer to be converted | ¢ Learning from preceding projects to inform
into tangible benefits new technological activities

Informal and formal capturing of learning

Intangible benefits more difficult to capture * Building of organisational capabilities
Expressed in competitive advantages

Long-term visions, insight and implications of | ¢ Decision making by top management
technological activities * Involvement of business units, departments

mentioned by Hewitt-Dundas et al., (2019, p. 1319) for university-industry collabo-
rations and Sampson (2005, p. 1027) noting that benefits of prior experience diminish
over time for alliances. Alternatively, preferences can be related to the nature of
an innovation project, with van Beers and Zand (2014, p. 308) pointing to radical
versus incremental innovation and manufacturing versus services. Notwithstanding
this preference, typically, each project may comprise a different set of collabora-
tors. This leads to a situation in which a firm’s practices and performance may vary
over time, depending on its actual interactions with collaborators. Consequently, the
instrument should account for collaboration but can only provide a snapshot, since
prior experiences influence the outcomes of innovation processes but less when time
goes by.

The way collaboration in networks takes place is another factor impacting how
decisions are made. An example is collaboration with suppliers. Whether or not these
suppliers are part of the same sectoral, regional or national innovation system, such
collaborative efforts can be viewed as networked innovation. The trend of outsourcing
work to suppliers has led to greater attention to early supplier involvement in product
innovation. The form and intensity of collaboration with suppliers for innovation
and new product development can be characterised as white, grey and black boxes
(Petersen et al., 2005, p. 379), each representing a higher degree of supplier inte-
gration. Le Dain et al., (2010, p. 79) extend this model to five types of supplier
involvement related to development risk and autonomy of suppliers. This means that
collaboration is not just a matter of whether collaborators are involved but also how.
When being embedded in networks, industrial sectors and supply networks, inno-
vation as a process of interactions between actors and resources cannot be studied
fruitfully at one level, irrespective of whether the study takes place at the level of
specific projects, firms or national innovation systems. This implies the need for a
research instrument that can address an integrative, multilevel perspective.
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3.3 Positioning Research Instrument

Thus, by considering aggregation of individual firms’ behaviour, there are two
sources for contingencies within the context of our quest. The first is national innova-
tion systems; this has been the mainstay of the discourse in this chapter. The second
source for contingencies are industrial sectors. It could be that behaviour by firms and
managers in specific sectors is gravitating towards being myopic rather than dynamic;
this can be related to product life-cycles, strategic planning horizons, shareholders
pressures and perceptions of how a business should be managed. It also means that
firm behaviour in the context of a national innovation system can be influenced by
the industrial sectors that it is part of; thus, there is a likely link between the char-
acteristics of sectors triggering specific decision making on technological activities
and the institutional settings of national innovation systems.

In addition to the contingencies related to national innovation systems and indus-
trial sectors, the research instrument also captures stakeholder engagement, albeit in
an indirect manner. For stakeholder engagement, often a distinction is made between
the Anglo-Saxon model and the Nippon-Rhineland model; see Table 3. In the Nippon-
Rhineland model, a firm represents a work community that can exist only when value
is permanently added. Required capital comes mainly from private investors, institu-
tional investors such as pension funds and financial service providers with knowledge
of the economic sectors in which they operate. In the model there is a high degree
of organised collaboration between trade unions and firms, sometimes mediated
by governmental representatives or institutions. In the Anglo-Saxon model, firms
receive working capital through the stock exchange and investors. In this model, a
rising share price or value of the firm is seen as key to success. Cost savings, mergers
and acquisitions, and repurchase of shares are steps to increase earnings for share-
holders. These models correspond to some degree with dynamic national innovation
systems respectively myopic national innovation systems, last but not least because
of the differentiation between long-term outcomes versus short-term earnings. Addi-
tionally, the prime countries associated with these models correspond in both views.
Notwithstanding the similarities between the dichotomy of dynamic versus myopic
national innovation systems and the characterisation of the Anglo-Saxon versus the
Nippon-Rhineland model, there seems to be a lack of studies taking the latter as a
point of departure. For example, Dekkers et al., (2014, p. 14) make reference to the
Anglo-Saxon and Nippon-Rhineland model in the context of Joseph Schumpeter’s
influence on thinking about innovation. In addition, Tidd and Brocklehurst (1999,
pp. 240-241) provide a brief overview of the debate, associating the Anglo-Saxon
and Nippon-Rhineland model with different national innovation systems. This means
that the association of the Anglo-Saxon versus Nippon-Rhineland model with the
myopic versus dynamic national innovation system is conceptual and that the impact
of the related socioeconomic setting is yet to be established.
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Table 3 Characteristics of Anglo-Saxon and Nippon-Rhineland model as ideal types

Anglo-Saxon model

Nippon-Rhineland model

Social-economic perspective

Shareholders value

Stakeholders value

Focus on market

Consensus between labour and
capital

Responsibility

Individual responsibility

Collective responsibility

Legal system

Case, common law

Civil law

Employees

Labour as resource

Active role of trade unions and
employees

Hierarchical

Self-management

Earnings

Quality of work-life

Managerial incentives

Financial targets and bonuses

Development of firms,
incorporating views of multiple
stakeholders

Role of government

Free market

Market regulation

Laissez-faire

Actor and involved in societal

development

3.4 Relating the Research Instrument to Research Methods

The resulting instrument incorporating the extensions is outlined in Table 4; the tabu-
lation also includes suggestions for measurement of the items. It includes measure-
ments that can be indirectly observed in addition to those that can be either directly
observed or measured. An example of a direct measurement is the projects that do
not directly lead to product, service or process innovation. The measurements in the
tabulation have been informed by the preceding discourse about the dichotomy and
literature. One of these sources is the OECD report (1997), which focuses on knowl-
edge and information flows in national innovation systems. In our case, interactions
between firms, universities and public research institutes can be formal, i.e. projects
are undertaken with a specific purpose, and informal, i.e. knowledge exchange, meet-
ings, conferences, and seminar attendance, etc. A further source for measurement
in the research instrument is the innovation funnel by Stevens and Burley (1997),
which indicates that there should be projects in different stages, with the early stages
populated more than later stages. Firms that tend to be myopic will be more likely to
have projects positioned in the final stages of the innovation funnel, whereas firms
that fit better with a dynamic perspective on national innovation systems will be
involved with projects in earlier stages. This may also be manifested in the collab-
orations, whether they are including projects aiming at technological, market and
organisational learning rather than having projects and technological activities with
short-term benefits. Such should be supported by formal evaluation of technolog-
ical activities, use of knowledge repositories and interactions in intraorganisational
networks (see, e.g. Carnabuci & Operti, 2013; Tsai, 2001) to enhance technological,
market and organisational learning. This also leads to considering the reconfiguring
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of resources and technological knowledge for innovation, as demonstrated by the
study of Carnabuci and Operti (2013). This aligns with the thoughts of Sirmon et al.
(2011) on resource orchestration and the notion of dynamic capabilities (for instance,
Teece et al., 1997). Another source of measurements is the work by Pittaway et al.,
(2004, p. 145) when they refer to (informal) networking among firms to enhance
access to knowledge and to contribute to diffusion of innovation.

The proposed research instrument for positioning firms in the continuum of
dynamic and myopic national innovation systems in Table 4 can be used for diverse
research methods. A proposed set of questions for qualitative studies is listed in
Table 5. The set can be used for case studies, which have the advantage that they
advance insight in how the individual components and measurements in the research
instrument are related. Dekkers and Hicks (2019) add to this that case studies should
undertake analysis at multiple levels, since understanding a phenomenon in its context
is a key feature of the case study methodology; here the levels of analysis are tech-
nological activities, organisational level (firm), in some case perhaps the network
a firm participates in, the regional or national innovation system (or for the latter,
alternatively, industrial sector). Further qualitative methods that may be used are
interviews and focus groups; for generic guidance, see Kidd and Parshall (2000) and
Kitzinger (1994). Following Woodside’s (2016, pp. 6—7) thoughts qualitative studies
should precede quantitative studies, such as surveys (questionnaires), mathematical
modelling and simulation studies. Using quantitative methods will lead to defining
constructs into more precisely formulated variables, which leads to loss of accuracy
in terms of the proposed research instrument. Also, mixed-methods studies—see
Johnson and Onwuegbuzie (2004), and Schoonenboom and Johnson (2017) for how
to design these—can be supported by the research instrument; an example would
be to conduct multiple case studies in a nation, i.e. analysis at firm level, in addi-
tion to a survey at national level, thus combining insight from two levels of analysis.
Finally, aggregation of studies in the form of systematic reviews with mixed-methods
synthesis, particularly those that are of an integrated design (see Dekkers et al., 2022,
pp- 423-31) could then lead to synthesised findings of studies using the research
instrument. Therefore, the research instrument can be used in a variety of study
designs with different purposes which allows to build a body of scholarly knowledge
about the dichotomy of dynamic and myopic national innovation systems and its
relation to firm behaviour towards technological activities.

Another strand of research using the proposed research instrument are studies into
aspects or elements of it. For example, the decision making by firms and their CEOs
could be studied in the context of the continuum represented by the two archetypes
of national innovation systems. Studies that have looked at behaviour of CEOs and
innovation are Alderman et al. (2022), Celikyurt and Dénmez (2017), and Francis
et al. (2011). Although they study their behaviour in settings, the reflection on the
influence of national innovation systems is missing here, a link explicitly made
by Patel and Pavitt (1994a, p. 91). A similar topic of study would be the decision
making in innovation networks. Another set of studies could look into firms interact
with universities and public research institutes.
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Domain assumptions

Item

Measurement

Distinction between tangible
and intangible benefits

* Product, service and process
innovation as tangible
benefits

¢ Technological, market and
organisational learning as
intangible benefits

* Number of projects that are
explorative versus those that
are aiming at specific
product, process and service
innovation

Innovation funnel (how
many projects in which
stages)

Interactions with knowledge
institutes (universities,
public research institutes,
private research
organisations), knowledge
intermediaries, firms
(including suppliers and
downstream organisations),
special interest groups, trade
organisations

Intangible benefits take longer
to be converted into tangible
benefits

* Learning from preceding
projects to inform new
technological activities
Informal and formal
capturing of learning

Formal evaluation of
projects and recording of
evaluation

Knowledge repositories and
informal intraorganisational
networks for knowledge
exchange (multifunctional)
Initiation of projects, both
for commercialisation and
exploration, informed by
knowledge sharing and
repositories

Intangible benefits more
difficult to capture

* Building of organisational
capabilities

Expressed in competitive
advantages

Resource allocation and
orchestration related to
moving frontier for
competitive advantages
Distinct organisational
capabilities related to
competitive advantages

Long-term visions, insight and
implications of technological
activities

* Decision making by top
management
Involvement of business
units, departments

Structures and processes for
decision making on
technological activities
Involvement of business
units, departments in
decision making on
technological activities

(continued)
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Table 4 (continued)

Domain assumptions Item Measurement
Networks * Engagement with suppliers, |* Exploratory activities not
customers beyond yet related to specific
technological activities for product, process and service
products and services innovation
aiming at commercialisation | * Seeking for external
* Building of organisational resources to complement
capabilities with suppliers, existing organisational
customers capabilities
* Modes for supplier
involvement (grey and white
boxes)

4 Providing Holistic Context from a Systems Perspective

The research instrument in the context of innovation management can be related
to perspectives on dynamic capabilities. Whereas the link between innovation and
dynamic capabilities has been established in literature, with Babelyté-Labanauské
and Nedzinskas (2017) being studies in point, how this can be modelled remains
relatively vague. Often, studies into innovation management (e.g. Breznik et al.,
2014, p. 375; Fallon-Byrne & Harney, 2017, p. 23) refer to the model of Teece’s
(2007, p. 1322 ff.) decomposition of dynamics capabilities into three processes: (1)
to sense and shape opportunities and threats, (2) to seize opportunities, and (3) to
reconfigure resources and capabilities to maintain competitiveness. However, such a
coarse model does little justice to the inclusion of market, technological, and organ-
isational learning in a holistic model. To this end, exploring systems perspectives
enables the creation of more holistic and inclusive models that build on the research
instrument.

4.1 National Innovation Systems from a Systems Theory
Perspective

That national innovation systems can be approached from a systems theory
perspective has been recognised as instrumental to their clarification. For example,
Carayannisetal., (2016, pp. 17/5-10) provide discourse on the advantages of viewing
national innovation systems (and regional innovation systems) from notions derived
from systems theories. Also, Bergek et al., (2008, p. 408 ff.) dwell on the implica-
tions of thinking in systems, albeit they stress processes in technological innovation
systems, as do Colapinto & Poriezza (2012, pp. 346-7) for systems theories as an
alternative perspective on knowledge creation. Others that have looked at innovation
systems in terms of systems theories include Reale (2019, p. 101174/2 {f.), although
his claim that a systems perspective is missing seems contradicted by the works cited
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Table 5 Set of sample questions for qualitative studies (firm level)

Domain assumptions

Measurement

Distinction between tangible and intangible
benefits

Are there projects on-going or have been
conducted in the past five years that do not
have a direct financial benefit or a
commercial opportunity linked to it?

What is the estimated ratio of these projects
versus ones that are having a direct financial
benefit or a commercial opportunity linked to
it?

Are there projects in ideation stages?

‘What interactions do you have with
knowledge institutes (universities, public
research institutes, private research
organisations), knowledge intermediaries,
firms (including suppliers and downstream
organisations), special interest groups, trade
organisations?

And, how regular are these interactions? Or,
do they only occur when an opportunity
arises?

Intangible benefits take longer to be converted
into tangible benefits

How are projects and ideas for new product
and service development evaluated?

Are these evaluations entered in a repository?
How are these evaluations of projects and
shared? And, who are involved in sharing?
How are projects that are initiated by
knowledge sharing and repositories?

Intangible benefits more difficult to capture

‘What are the firm’s distinct organisational
capabilities that sets it apart from competitors
How are resources for ideas and projects
identified? Both internal and external. How
are these resources related to competitive
advantages?

How are these resources coordinated?

Long-term visions, insight and implications of
technological activities

‘Which processes and structures are in place
for decision making on technological
activities? Who provides input for decision
making in which stages?

Who (individuals, teams, departments,
business units) are involvement in decision
making on technological activities?

(continued)
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Table 5 (continued)

Domain assumptions Measurement

Networks * Beyond existing products and services (also
in development), are there exploratory
activities not yet related to specific product,
process and service innovation that involve
knowledge providers, customers and
suppliers?

Which activities are undertaken to identify
external resources to complement existing
organisational capabilities?

Which modes for supplier involvement are
commonly used during product and service
development (grey and white boxes)?

in his writing. In these works, institutions, universities, research institutes and firms
are commonly seen as elements (sometimes called actors). There is also recogni-
tion of multiple levels of analysis when using systems perspectives, for instance,
national innovation systems and regional systems. Also, industrial sectors are seen
as level of analysis. However, the recursive system theorem holds limitedly because
firms, among other entities, appear as elements at all levels. Furthermore, Bergek
et al., (2008, p. 408 ff.) propose that national innovation systems should be seen as
constituting of dynamic processes; in terms of systems theories, those are adaptive
processes (see Dekkers, 2017, pp. 122-3) and lead to the creation of new products,
services and processes at national, regional and sectoral level in the context of the
quest here. All this should take into account that conceptualisations for national
and regional innovation systems may vary, as implicitly expressed by Baskaran and
Muchie (2008), when they attempt to present a unified model for innovation systems.
Notwithstanding that different descriptions are abound, viewing national innovation
systems from a systems theory perspective is common ground.

This raises the question of what benefits viewing national (and regional) systems
of innovation as systems brings to studies into firms in the context of national innova-
tion systems. The application of systems theories to national innovation systems (and
their subsystems) provides a lens for modelling the interactions between their actors
and could lead to a more intricate understanding of how national innovation systems
respond to interventions, policies, actions by their constituent actors and changes
in their environments. Thus, it leads to multiple levels of study, including national
economies, regional economies, clusters and industrial sectors. At lower levels of
aggregation for national innovation systems it can be found how firms, universities,
institutions, economic development agencies and governmental agencies undertake
actions to strengthen their capabilities, and take advantage of technological oppor-
tunities and collaboration (directly and indirectly). These actors (or agents) can be
viewed as the constituent elements of national and regional innovation systems from
which actions, interventions and collaboration lead to increased collective capabili-
ties. Conversely, the settings of national innovation systems also determine actions,
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interventions and collaboration. Viewing these systems from a systems perspective
allows to develop coherent insights into the interactions. For this purpose, systems
theories offer a consistent use of subject terms and modelling of these interactions to
determine the effects of actions, interventions and policies, and to assess the impact
of changes in the environment and structures (i.e. internal and external structures)
relevant to the aspects studied.

4.2 Three Systems Approaches to Capturing Viability
of Firms

For firms as constituent elements of national innovation systems, innovation is seen
as vital for organisational viability, as it is the way organisations adapt to changes and
(technological) developments in their environment. This view follows the ideas of
Schumpeter (1911) about firms creating new ways of working and Sombart’s notion
of creative destruction (see, Reinert & Reinert, 2006 for an explanation) amalgamated
in the seminal work by Schumpeter (1934) for innovation. Complementing the ideas
about innovation, Ashby (1956) pioneered the idea that any system able to adapt,
and hence, survive had to have four basic functions. Its transformation to convert
inputs into output—the first basic function—valued by stakeholders needs opera-
tional regulation—the second basic function. The setting, monitoring and adapting
goals Ashby named ‘control’—the third basic function—, and adapting the system
to new goals or to solve persistent problems he labelled ‘regulation by design’—the
fourth basic function—(Ashby, 1956, as cited in Achterbergh & Vriens, 2009, pp. 52—
7). Building on Ashby, the viable model was developed by Beer (1972, pp. 213-82).
Along two different lines of thought, i.e. an analogy with the functioning of the
brain and principles for control, he arrived at this model with five subsystems and
their interrelationships. When these subsystems are fulfilled in an organisation, a
‘necessary and sufficient’ condition for viability is met (Beer, 1994; 2000). This
model has been developed with the diagnosis and design of organisations in mind as
becomes clear during a discussion with Stafford Beer (Kybernetes’ Editorial Team,
2000, pp. 562-3). For more detailed studies, functions may be divided into related
processes at a lower level of aggregation. For example, ‘control’ includes setting
initial goals, monitoring progress towards them, evaluating progress, scanning the
environment for market opportunities, technological advantages, competitive pres-
sures and changes in the institutional environment, and eventually, this leads to
modifying the set of goals and adjusting the desired values of the goals (deployed in
a set of essential variables and desired values for each). Since Ashby’s ‘regulation by
design’ adapts the system’s infrastructure, i.e. grouping of processes, implementing
adequate control structures and enhancing capabilities it can be regarded as the inno-
vation process, taken as adapting to changes from within the organisation and its
environment.
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To study the innovation process as an adaptive process, diagnostic models derived
from these thoughts on systems theories have been developed, providing more detail
on processes in organisations and their relationship. Dekkers (2005, p. 313) devel-
oped a ‘model for the dynamic adaptation capability’, inspired by (theoretical) evolu-
tionary theories. This model adapted here using a modification (ibid., p. 378), see
Fig. 2, incorporates learning processes in a structured process model for achieving
breakthroughs. The latter can be anything in Schumpeterian thought that represents
new combinations of resources and ways for executing recurrent processes. The
complementary thoughts about processes for organisational learning are commen-
surate with learning, as expressed in Patel and Pavitt (1994a, p. 91). In addition,
Lekkerkerk (2012, p. 296) constructed the ‘model innovation and organisational
structures’. He builds on Beer’s (1972, pp. 213-282) viable system model and inherits
his claim of ‘necessary and sufficient’ subsystems and relations, thus turning it into
a normative, diagnostic framework useful for systematically describing the (innova-
tion) structure of any organisation and for comparative case studies., this model incor-
porates organisational learning, although borrowed from March’s (1991) dichotomy
on exploration and exploitation. Both models seek to move away from the relatively
simplistic approach of the ‘sense-seize-managing threats and reconfiguration’ model
presented in Teece (2007) to a more intricate capture of processes and interactions.
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4.3 Implications for Research Instrument

When studying firms, their innovation efforts, and their position in a national inno-
vation system, it is necessary to map the network in this system of which the organ-
isation under study is part of, i.e. which actors a firm interacts with, what the nature
of these ties are and how strong such ties within the national innovation system are.
When searching for differences in the approach to innovation that firms may have,
one could look at their innovation-related practices. However, this would neglect the
influence of the organisational structure, in which innovation efforts (as captured
in descriptions used in practice) are divided along organisational units, and coor-
dinated and managed between these units. For example, the ‘practice’ of making
wooden furniture is identical for both a carpenter and a large furniture manufacturer:
sawing pieces, painting them and assembling the table, chair and so on. Obviously,
the carpenter performs all these steps alone. In a factory, many design alternatives
for the division of labour are possible: activity-based (units for sawing, painting,
assembling), product-based (all steps in separate units for chairs, tables, etc.) or
market-based (furniture for Europe, Asia, etc.) organisational structures. Therefore,
to determine whatever handovers of work (here, innovation work) between organisa-
tional units occur, both a practice and a structure lens are needed; the model for the
dynamic adaptation capability and model for innovation and organisation structures
can be used in combination to do precisely such.

The multilevel approach to the research instrument is supported by the recur-
sive nature of both models. For organisations, they can be used to systematically
describe how the processes and functions embedded in the model are assigned to
individual positions, teams, business units, divisions, committees and C-suite execu-
tives, and how these are linked through organisational structure and processes within
and between units. Depicting links with external actors to an organisation can support
coordinating and managing mechanisms necessary to integrate these with internal
processes and functions, including analysis and design. In the same vein, at one
higher level of recursion, supply and distribution networks of organisations can also
be described, building on the links found with the individual firms. At the same
network level, the innovation network of the organisation can also be positioned.
This partly overlaps with its supply network through supplier involvement in inno-
vation projects, with additional knowledge partners that are also part of the national
innovation system. It should be mentioned that these supply and innovation networks
of firms are dynamic. For supply, they last as long as the product life cycle or the
contract period. For innovation, the project-related set of actors exists as a network
for the duration of the project, while noting that there could also be collaborative
agreements beyond specific projects, particularly for key components and knowl-
edge. During the commercialisation of an innovation a part of the innovation network
may continue as supply network. Knowledge partners may have more loosely-linked
relationships with organisations and their networks, until a new project opportunity
for closer collaboration comes along. It seems to be useful for research to view the
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national (or regional) innovation system as a level above the level of supply and inno-
vation networks; then, this level describes the total set of actors and their interactions,
where the relations have several characteristics. When considering these three levels,
in practice, there are both more permanent ties between organisational members at
various hierarchical levels that meet at regular intervals at events to maintain contacts
and establish knowledge transfer in addition to innovation projects and long-term
supply chain partnerships. Such ties and interactions add a layer of complexity to
modelling innovation processes and functions at the three levels distinguished here.
All this means that the dynamic adaptation and model for innovation and organisa-
tion structure form the foundation for analysing and designing adaptive processes
and structures, and embedding these structures at the level of innovation and supply
networks, and the level of the national innovation system.

5 Setting Research Agenda

After these deliberations, the question arises how the proposed research instrument
can be used for studies in addition to suggestions and remarks made so far. So far
in this chapter, the use of the research instrument has been outlined as capturing the
decision making for technological activities, as core activity for achieving innovation.
Aggregating data about the behaviour of firms on this point, then results in positioning
regional, sectoral or national innovation systems on the continuum dynamic versus
myopic innovation systems; this is the perspective offered here. However, this comes
along with some additional considerations for research that will be presented now.

5.1 Further Research into the Continuum Dynamic Versus
Mpyopic National Innovation Systems

The first point here is that no proof for the existence of the two extremes for
firms embedded in the dichotomy has been observed. The writings by Patel and
Pavitt (1987, 1994a) indirectly derive these points from their observations at macro-
economic level and conjectures by others; see Sect. 3.1 for the latter. And, in their
proposition of distinguishing dynamic and myopic national innovation systems (Patel
and Pavitt (1994a, pp. 90-92) only examples of which nations are associated with
the classification; see Sect. 2.2. There are no studies that have confirmed this classi-
fication, although generally it seems to be accepted in literature that refers to it. This
points to undertaking research how other nations are positioned on the continuum;
only then it can become clear whether there is a continuum between two extremes
or there are archetypes, which include the dynamic and myopic national innova-
tion systems; given the lack of precedence in this chapter this distinction between
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dichotomy and archetypes has been treated loosely, but it is a fine line that warrants
further studies.

Another related topic for further investigations is how regional or sectoral inno-
vation systems fit within the dichotomy. The question is whether the position of
national innovation systems in the dichotomy are reflected in regional or sectoral
innovation systems, or perhaps, to what extent. The position of a national innovation
system as an aggregate may be in-between positions of regional or sectoral innova-
tion systems as its constituent elements. In such a perspective, the contribution of
a regional or sectoral innovation system to the overall innovation system may play
a role. Thus, the question is whether a national innovation system is an average or
weighted average of regional innovation systems or expressing an alignment that
is reflected in regional and sectoral innovation systems based on the dichotomy of
dynamic and myopic national innovation systems.

Finally, an implication of the dichotomy is that the performance of a national
innovation system may depend on where the system is positioned on the continuum.
It is possible that the system’s performance is mediocre when it is either dynamic or
myopic. Or may the performance of an innovation system improve when there it is a
combination of dynamic and myopic national innovation systems. There could also
be an inverted-U shaped relationship between the performance of national innovation
system and the extent to which it is dynamic or myopic. In this case, the optimal
performance thus indicates a balance between aspects of dynamic and myopic
national innovation systems that depends on multiple factors, such as R&D inten-
sity, knowledge transfer between universities and firms and innovation networks.
And does the balance affect the innovation barrier? Does this mean that nations
can only keep improving the performance of their national innovation systems by
combining different levels and aspects of dynamic and myopic national innovation
systems? Only further research can tell.

5.2 Using the Research Instruments for Studies

The research instrument can also be used to look at specific firms or sectors. This
not only follows from our thinking in this chapter, but also aligns with Woodside’s
(2016, pp. 6-7); he advocates that qualitative studies, particularly here, case studies,
should be conducted before statistical empirical studies involving larger samples of
firms are undertaken. Of particular interest is to undertake qualitative comparative
analysis, a method advocated by Ragin (1999) in general. Such studies should be
variance-based as outlined by Elsahn et al., (2020, p. 320), following theoretical repli-
cation (Dekkers & Hicks, 2019; Eisenhardt, 1989, p. 537)—though called theoretical
sampling by her—since the research instrument is an outcome of conceptualisation
and selecting the appropriate number of case studies for a specific research objective
following guidance from Dekkers and Hicks (2019). The purpose of outcomes of
case studies and other qualitative research methods such as focus groups, guidance
found in Kitzinger (1994) and Kidd and Parshall (2000), is to ensure that surveys
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and questionnaires reflect sufficiently accurately the reality and are not merely math-
ematical exercises. The use of the research instrument for qualitative studies could
result in further enhancements or amendments, depending on institutional settings at
regional or national level, or sectors. Thus, it would be most appropriate to conduct
qualitative case studies or other studies using qualitative research methods first.

Once evidence has been built by deploying the research instrument as part of
qualitative empirical studies, then quantitative studies can follow. These allow then
consider statistical power by aggregating results from surveys into data at sectoral,
regional or national level. Having these samples could lead to comparative studies,
aiming at identifying similarities and differences between sectoral, regional and
national innovation systems. Another possibility is mixed-methods research, for
generic guidance see, for example, Johnson and Onwuegbuzie (2004), and Schoo-
nenboom and Johnson (2017), where the analysis at the level could be statistical
and at the level of firms qualitative. The approach of mixed-methods studies reflects
the nature of studies into innovation management, i.e. multilevel analysis, the latter
intimated by Elsahn et al., (2020, p. 320); also, Dekkers and Hicks (2019) see the
analysis for case studies taking place at multiple levels, depending on the unit of
analysis. Thus, the research instrument may spur quantitative studies and mixed-
methods studies using the typical approach to research into innovation management
accounting for multiple levels of analysis.

A further point for research is the link made between the research instrument and
models for describing internal processes for innovation management. This is reflected
in the models presented in Figs. 2 and 3: the model for the dynamic adaptation capa-
bility and the model innovation and organisational structures. Both models share
similar thoughts by building on systems theories and how organisations manage inno-
vation processes. Aspects of the research instrument, such as decision making and
interaction in networks for technological activities, can be related to how processed
in the models are conducted. Thus, this can enhance insight in the effectiveness of
processes, decision making, monitoring of technological activities, and how these
are bound and enabled by the context of national innovation systems; both models
serve a structured understanding for advancing scholarly knowledge, and analysis
for enhancing performance of firms and innovation networks.

5.3 Challenging Dichotomy Dynamic Versus Myopic
National Innovation Systems

Further research may also result from looking into the assumptions for the dichotomy
dynamic versus myopic national innovation systems. Our analysis in this chapter
points to a number of background and domain assumptions that warrant further
investigation; particularly, those that are not directly evident or the ones where it is
more difficult to relate them to literature. One approach would be to discover under
which conditions these assumptions hold. Identified contingencies could be feed into
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further modifications of the postulations for the dichotomy. A potential complication
could be that technological activities are diverse and can be undertaken by a broad
range of actors in a national innovation system. However, such broad variety of
potential factors related to the background and domain assumptions can stimulate
further research.

6 Concluding Remarks

This brings us to what the study in this chapter brings to the table. First, the analysis
of the classification of dynamic and myopic national innovation systems has yielded
its postulations and how they are related to background and domain assumptions.
This evaluation was particularly directed at firms, which is commensurate with how
Patel and Pavitt (1994a) described their dichotomy, i.e. having a focus on firms.
Second, the appraisal of the two archetypes is reflected in the proposed research
instrument; see Sects. 3.1, 3.4 and Table 4. It includes extensions to the dichotomy
discussed in Sect. 3.2. Although this instrument is primarily developed for capturing
firms’ behaviour in the context of national innovation systems, aggregation of firm
data can lead to inferences and findings on sectoral, regional and national level
for positioning national innovation systems in the dichotomy. Third, the chapter
makes a case to use models for innovation processes based on systems theories
to study innovation management by firms. These models can be used to support
diagnosis of organisations and design research for innovation management, a strand
of research described by Auernhammer (2020). Examples are the use of the model
for the dynamic adaptation capability in Dekkers (2009) and five case studies in
Lekkerkerk (2012). The deliberations on these contributions to knowledge have set
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out a research agenda for how firms consider and manage technological activities,
particularly how firms take decisions and how they interact with others in this context.

In addition to these three contributions to scholarly knowledge, two more points
for research came to the fore. Well, the chapter has highlighted that the classification
into dynamic and myopic national innovation systems put forward by Patel and Pavitt
(1994a, pp. 90-92) may still hold, even when accounting for changing perspectives
on innovation management, including the networked nature of innovation and its
processes. The dichotomy has been used by few studies, but it potentially offers
insight for different levels of analysis for studies into innovation economics and
management. Moreover, the contributions to scholarly knowledge have implications
for research, practice and economic development policy, what will be discussed now
in more detail.

6.1 Implications for Research

In this chapter, we have often referred to technological activities rather than talking
about innovation. One reason to do so has been that the original writing of Patel
and Pavitt (1994a) mention it throughout their publication. Moreover, when consid-
ering the subject term ‘innovation’, it points to an idea, invention or intervention
reaching a product-market combination or put into practice for improvements to
recurrent processes and how they are managed, whereas a technological activity is
not directly seen as yielding an outcome that can be monetised or put to use in
a product, service or process; rather, a technological activity produces knowledge.
Consequently, following the thoughts of innovation funnels (e.g. Stevens & Burley,
1997), not all technological activities are successfully resulting in product, service or
process innovation. Furthermore, the discerning of technological activities implies
that it encompasses more than R&D budgets and resources. Thus, this brief exposé
provides the reasons why we followed the original terminology of Patel and Pavitt
(1994a), and retained a distinction between technological activities and innovation as
apotential outcome; this also means that probably without reservations the dichotomy
can be applied to innovation management and economics, something that has most
likely resounded in our writing.

Inherent to writing by Patel and Pavitt (1994a) and their focus, innovation refers to
technological activities, wording that we have used throughout with the purpose of not
diverting from their thinking. Following the spirit of what is seen now as innovation,
their thinking could well extend to organisational innovation and other forms. Most
likely, for process, product and service innovation to happen enabling organisational
and administrative innovation is necessary. van de Ven et al. (1999, p. 9) stress that
‘most innovation involves technological and administrative components’. Similarly,
Wheelwright and Clark (1992, p. 92) suggest that the extent of change in product
and in process must match in order for innovation to be successful. However, it may
be more cumbersome to delineate outcomes of the administrative type of innovation
process, since they are probably yielding more intangible benefits and associated
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learning. Therefore, the research instrument may have to be adapted to fit better with
other types of innovation.

Alluded to in this chapter at various points, there could also be an argument that
innovation systems are not only nation-specific, but within nations specific to sectors,
or perhaps even regions. Balzat & Hausch (2004, pp. 207-8) point also to this avenue
for further research, although they direct their argument to nations and bias caused by
emphasis on highly industrialised countries. However, this is a tentative notion that
could be explored with the research instrument. It implies that evidence collected by
using the research instruments, it should be aggregated not only within nations and
across nations but also across sectors and regions. This would lead to identifying
whether the conceptualisation of dynamic and myopic national innovation systems
applies to which aggregation strata and classifications for technological activity.

6.2 Managerial Implications

In addition to implications for further research, a consequence for practitioners is
the question whether views associated with dynamic and myopic national innova-
tion systems call for different set of resources. If so, the (re)allocation of resources
will require managers’ attention. It could be that there are constraints in terms of
availability of resources. Then, this raises a further question, being how limited
resources in the firm can be used to meet requirements for technological, market
and organisational learning, which is relevant to the implications of the dynamic
perspective on national innovation systems and related firms’ behaviour. Perhaps,
these resources should be coordinated and managed in different ways. Hence, the
first implication for managerial practice following from the dichotomy would be that
to achieve a dynamic innovation system at firm level, activities related to long-term
objectives and learning should be organised in a less formal way, with more emphasis
on supporting interactions in the firm and its networks.

A second managerial implication is how collaborative partnerships, strategic
alliances, mergers and acquisitions should be considered. If a firm does not have
necessary resources to compete or contribute to the sectoral, regional or national
innovation system, it can form partnerships, alliances and consider mergers and
acquisitions. Then seeking a balance between dynamic and myopic perspectives
on technological activities and innovation processes will not be found within an
organisation but between organisations or within an industrial sector. This requires
understanding private and common benefits, following Khanna et al.’s (1998) generic
thoughts for organisational learning in alliances and Larsson et al., (1998, p. 290)
conceptualisation that managing interorganisational learning is a delicate balance
that could easily divert into disgruntled views by partners. Thus, forming collab-
orative partnerships, strategic alliances, mergers and acquisitions requires thinking
beyond the capabilities and resources of an individual firm and place decision making
in the context of these networks in addition to managing these relationships, perhaps
in a more supportive manner than following a tightly-controlled approach.
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6.3 Implications for Economic Development Policy

Complementing the two managerial implications is that economic development
policy, often having a long-term view, fits better with dynamic national innovation
systems. In the perspective of the myopic national innovation system, the benefits
of collaborations and interactions, particularly monetary benefits, should manifest
themselves in a relatively short period of time. The technological activities from the
perspective of a dynamic national innovation system do not necessarily have direct
benefits but should contribute to interorganisational and intraorganisational learning
to advance insight in implications for markets, technology and organisations. When-
ever, these learnings coincide an opportunity for commercialisation of technological
knowledge may happen under the condition that market opportunities for products,
services and processes were identified. Moreover, it is not settled yet, how the incli-
nations in sectoral and regional innovation systems differ from national innovation
systems in the context of the dichotomy. And, if there is a balance between dynamic
and myopic perspectives across organisations and sectors in a national innovation
system, then should economic development policy be diverse to be effective, i.e.
incorporating both incentives and identifying opportunities for commercialisation
of outcomes from technological activities and long-term visions combined initiating
learning actives aiming at developing knowledge without direct short-term benefits;
a challenging dilemma for policy makers.

A second implication for economic development policy may be about whether a
bottom-up or top-down approach to the development of a national innovation system
is more effective. The bottom-up approach relies on initiatives and technological
activities by firms and other actors in a national innovation system. The top-down
approach focuses on the implementation of policy, expecting that firms and other
organisations in a national innovation system will follow suit. However, this question
was one of the starting points for Patel and Pavitt’s (1987, 1994a, 1994b) quest;
given that research has been inconclusive towards this point, it seems that different
economic policies suit different national innovation systems in the context of the
dichotomy, but it would be worth to evaluate these policies based on its postulations
and assumptions presented here.

6.4 A Final Thought

Although the work by Patel and Pavitt (1994a) has been cited moderately, it seems that
less attention has been paid to its potential implications and underpinning postulations
and principles. However, looking at what was uncovered there are more implications
than recognised in literature. Perhaps, it has been overlooked because the emphasis
is on how measurement of national innovation systems should take place to make
comparisons. In this sense, our quest focuses more on how decisions by firms, and
potentially, other actors are made and what is considered during the decision making
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processes. Hopefully, the outcomes of the analysis here may initiate further research,
building on the classification into dynamic and myopic national innovation systems
and looking further into assumptions that drive these types of typologies.
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Technology Valorisation in Open )
Innovation Systems: A Two-Phase L
Empirical Study of the Scottish Medical
Technology Sector

Julie Roberts

Abstract Open Innovation is a recognised management approach, and although
many companies are aware of it, there is still a lack of clear understanding of the
mechanisms, inside and outside of the organisation to gain value from it in prac-
tice. Open Innovation literature argues that it is not new, not yet making it clear
how companies can capture value out of their Open Innovation process. Based on a
two-tier research methodological approach, the concept of Technology Valorisation
is explored, and this research builds upon research from a series of company inter-
views in the Scottish Medical Technology (Med-Tech) sector, exploring their Open
Innovation practices in action. This chapter reveals that companies are too tied up
with their daily activities and are not actively engaging in Technology Valorisation.
Theories associated with Open Innovation are commonplace; however, they are not
considered applicable theory for companies to deliver on the value of Open Innova-
tion in practice. Companies in the Med-Tech sector are operating Open Innovation
practices to a varying degree; however, this research signals the need for a new frame-
work for practice which is necessary to guide companies through the Open Innova-
tion processes more effectively with Technology Valorisation embedded, which can
enable organisations to capture fuller value from their innovation processes.

Keywords Open innovation - Technology valorisation - Medical technology -
Collaboration - Value

1 Introduction

The concept of Open Innovation was popularised by Chesbrough (2003) with over
5 million hits on Google Scholar since its inception. This large influx of published
research (e.g. Dodgson et al., 2006; Gassmann et al., 2010; Laursen & Salter, 2006;
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Westetal., 2014; Tuckerman et al., 2022) has given the approach of looking outside of
your organisation for useful sources of knowledge, skills and technology a name and
a focus for improving practice. One might argue that the need for Open Innovation
approaches in more recent years has accelerated, with heightened global competition
and more sophisticated convergence in technologies. However, as Wang et al. (2021
p. 255) identify, there is still a gap in research on the practice of Open Innovation
inside a company.

‘Open Innovation Systems’ as described by Chesbrough, 2003 (pp. 51-52) have
been characterised as a flexible way for firms to coordinate many innovation projects.
Chesbrough argues that in dynamic markets, the value of a portfolio of innovation
projects is difficult to assess and, subsequently, that the value of patents—as a specific
means to ‘secure’ an invention’s value—is very uncertain. Hence, the concept of Open
Innovation aspires to reduce that uncertainty through mechanisms of collaboration
and partnerships. In the context of Open Innovation Systems, most attention is paid
to whether companies collaborate with universities (e.g. Perkmann & Walsh, 2007;
Harryson et al., 2008; Lopez et al., 2015), competitors or other companies (e.g.
Gassman & Enkel, 2004; Lichtenthaler, 2009) and to the role of IP for the purpose
of technology development and commercialisation (e.g. West & Gallagher, 2006;
Keupp & Gassmann, 2009). However, the core of commercialisation of technology
is not just Intellectual Property (IP), as advocated by many, but how to create value
in its widest sense. For example, Lichtenthaler (2005, p. 248) writes: °...there are
no empirical studies that go considerably beyond measuring the financial returns,
such as licensing revenues, and try to capture the strategic dimensions of external
knowledge exploitation. Nearly all publications—academic and managerial—focus
exclusively on the monetary effects of externally leveraging knowledge assets. This
neglects a variety of strategic effects that may even exceed the positive financial
impact of external exploitation ...". This proposition is supported in the writings of
both Andriessen (2005) and Dekkers (2005) and to a certain extent by Gassman and
Enkel (2004) who introduce three archetypes for acquiring external knowledge and
external commercialisation of internally generated potential innovation. Hence, the
question remains to be answered as to how to create value out of knowledge, whether it
concerns inventions, knowledge or patents in the context of Open Innovation practices
and this chapter makes a step towards answering this.

Although the era of Open Innovation was heralded as an impetus to innovation
management, models for the external commercialisation of technology still need
further expansion (Gassmann, 2000, p. 225; Chebo & Wubatie, 2021, p. 424). Lich-
tenthaler (2005, p. 249) called this a severe research deficit when pointing out the
lack of empirical research for the external commercialisation of technology and not
much has followed since. Therefore, this chapter explores ‘commercial value’ in the
context of Open Innovation. Specifically, the research presented seeks to address the
mechanisms that assist in creating value out of knowledge, inventions and patents
in the context of Open Innovation systems. So far, this has been ambiguously dealt
with by academic literature. For example, Herstad et al., (2008, p. 68) point out that
they have excluded external technology commercialisation from the survey, although
they denote it as a critical dimension. Additionally, it seems that Lichtenthaler (2008)
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and Lichtenthaler and Ernst (2007) attempt to define strategic approaches but do so
by quantitative analysis. Quantitative research is a common research practice for
studying Open Innovation (for example, Chesbrough, 2006, p. 4; West & Gallagher,
2006, p. 6). However, according to Shah and Corley (2006, p. 1831), quantitative
studies tend to lack accuracy and need to be complemented with studies that go
into more detail and Hoskisson et al. (1999, p. 447) add that the use of quantitative-
based tools is not applicable to all research questions. Following this reasoning, a
study into excavating mechanisms for acquisition of external knowledge and external
technology commercialisation should ultimately be one based on qualitative research
methods.

This explorative study investigates practices for acquisition of knowledge and
technology commercialisation by conducting qualitative research with Med-Tech
companies. This chapter firstly provides a review of the literature on Open Innovation
and Technology Valorisation leading onto a deliberation on the novelty of Open
Innovation. A section on the research methodology follows which explains the two-
tier approach for the research; the first step in the empirical research is being a
questionnaire as a scoping study. The results of this questionnaire give some direction
for a literature review that is more in-depth and that adds perspectives on the concept
of Open Innovation. The review of literature provided a theoretical framework for
interviews with representatives of Scottish companies. The qualitative analysis of
the interviews is presented, and a final section concludes on the key outcomes of this
research and implications for research and practice.

2 Literature Review

This literature review begins by setting the context of the Med-Tech sector in Scotland
before exploring the concept of Open Innovation. It then critically assesses the added
value of the concept and addresses its focus. This focus leads to mechanisms that
underpin the concept of Open Innovation in connection with the acquisition and
external commercialisation of technology.

2.1 Med-Tech Sector in Scotland

The rationale for choosing the Med-Tech sector as a focus for this research is under-
pinned by trends in this sector towards technology convergence with a wide range
of different disciplines coming together making it challenging to manage and diffi-
cult for all the expertises to be contained within one company. Enkel and Gassmann
(2010, p. 256) describe the phenomenon of innovations created in a cross-industry
context as a key Open Innovation approach. In addition, the rationale for this research
area is associated with research on Open Innovation often being highly prescriptive,
and based on case studies of leading practices in firms such as Lucent, Intel, 3 M,
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IBM and Procter and Gamble, with attention towards large, high-tech multinational
enterprises (van de Vrande et al., 2009, p. 423), there has been little focus made
on the Med-Tech sector companies. In addition, Chesbrough’s case studies focus on
large companies neglecting to look at small-to-medium enterprises and the impact
of Open Innovation practices on their innovation processes despite there are being
more small-to-medium enterprises than large companies. However, Teirlinck and
Spithoven (2008, p. 692) discuss that large firms embrace the model of Open Inno-
vation to a greater degree than smaller ones who sometimes lack a critical mass of
absorptive capacity and, especially in the case of knowledge intensive firms, are less
likely to be open to outside partners. However, there is growing interest in looking
at Open Innovation in SMEs (Van de Vrande et al., 2009; Hervas-Oliver et al.,
2021; Lee et al., 2010; Meng et al., 2021). Pavitt (1984) discussed in his seminal
paper that firms can be differentiated according to their type and sector and hence
have different constraints, opportunities, and challenges for managers. This therefore
adds to the complexity of engaging in Open Innovation and the need to carry out
research focused on each sector. It is believed that the knowledge generated here by
focusing on the Med-Tech sector may be transferable to other high technology and
knowledge-intensive sectors.

This research however provides a focus on Open Innovation in the Med-Tech
sector, where technology convergence is seen across the areas of expertise from
engineering, software, digital technology to life sciences and with the require-
ment for medical/clinical expertise to bring a product to market. For example, the
rapid increases in computer processing power and the marriage of test tubes with
microchips are transforming devices that aid in the diagnosis of human disease
(Gottlieb, 2003; The Engineer, 2008). The implications of the convergence of
different technologies are that the boundaries of previously distinct and relatively
independent industries are blurring (Van De Ven, 1993). The emergence of an indus-
trial complex implies that the opportunities for new business development will grow,
and previously alien assets and skills are likely to become necessary to enable them
to exploit these opportunities successfully (Pennings & Harianto, 1992, p. 356).
Tidd (1995, p. 307) also wrote the challenges of developing novel products and the
requirement for management across traditional product-division boundaries due to
the breadth of competencies required in the increasingly complex product systems.
This technology convergence, together with increased research costs and a short-
ening of product lifecycles associated with innovating in this sector, has increased
the relevance of Open Innovation. With the move towards a digital medical future, the
market opportunity created by a merging of the consumer electronics and healthcare
industries is vast, but companies need to seek appropriate mechanisms to achieve this
effectively. The global challenge of the Med-Tech sector is to reduce costs, improve
quality of life and enable better healthcare outcomes, and a framework that will guide
companies to meet these challenges more effectively will be of immense benefit to
this sector. The Med-Tech industry is highly innovative, with hundreds of start-up
companies and strong links with an exceptional engineering and science base. It
is diversified and innovative, capturing a wide range of technological advances for
application in the medical field. There is considerable potential for growth in this
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knowledge-intensive sector, and medical and technical advances are driving better
health care (Gopal et al., 2019). This research focuses on the Med-Tech sector, where
there has been relatively little written about in this context of Open Innovation and
value capture to-date. Most notably, research carried out into Med-Tech innova-
tion management by Geisler has focused research on the adoption and utilisation of
information technology in health care and on digital transformation (Geisler et al.,
2003; Gopal et al., 2019; Turchetti & Geisler, 2010), but in the academic literature
management practices in Open Innovation systems are limited.

2.2 Introducing Open Innovation

The perceptions on models for the innovation processes have changed somewhat
over the last three decades. The views have progressed from linear progression of
inventions and markets (the first and second generations of innovation processes) to
the ever more complex interactions found in the third, fourth and fifth generations of
processes (Rothwell, 1994). Rothwell’s fifth-generation innovation process indicates
that the growing complexity and pace of industrial technological change forced firms
to form new vertical and horizontal alliances. Extending Rothwell’s earlier typology,
a momentum has been built around a sixth-generation model where firms are less
focused on internal ideas or close networks anymore but focus on opening up to
the whole market. Marinova and Phillmore (2003) make reference to this generation
as an innovation milieux, interactions based on proximity as a territorial localised
phenomenon. In this spirit, the perspective of firms shifted: using external ideas as
well as internal ideas to generate innovation, and internal and external paths to market
to commercialise technology (Chesbrough, 2003). Similarly, in the same year, Linder
et al. (2003) drew our attention towards a transactional approach for innovation and
refer to sources of innovation as channels. A significant body of research has followed
Chesbrough’s writing, and Open Innovation has been one of the most debated topics
in the literature on innovation management. It is this innovation milieux, the interplay
of interactions between different actors and institutions, which Uzunidis et al. (2020)
identify is now contributing to entrepreneurial innovative performance through the
supply of scientific, technological and financial resources.

But what does the conceptual approach to Open Innovation offer? Chesbrough’s
(2003, p. 25) model of Open Innovation considers the boundary between the company
and its surrounding environment as porous; enabling innovations or ideas to move
more easily from outside of the organisation in or inside of the organisation out,
known also as inbound or outbound innovation respectively (Lichtenthaler, 2009,
p. 318). In this respect, Gassman and Enkel (2004, p. 6) denote that there are three
Open Innovation process archetypes: (i) the outside-in process, (ii) the inside-out
process, and (iii) the coupled process; the coupling process refers to linking the
outside-in process to the inside-out process. The management of these three processes
constitutes the domain of Open Innovation; this means that by looking outside the
organisation, innovation management could become more effective in terms of cost



136 J. Roberts

Closed Innovation [ 8 Concopts Open Innovation

New Product for
Target Market

Fig. 1 Thomson et al. (2015, p. 929)

saving, lead-time reduction and risk management within the conceptual approach
of Open Innovation. Chesborough’s model was adapted further by Thomson et al.,
(2015, p. 929) to illustrate that there is the potential for more ideas to make it through
the new ‘product’ funnel when combined with outside ideas and support (see Fig. 1).
In addition, new markets can be created and new applications for products/services
than the company can do so operation alone.

2.3 Open Innovation is Not ‘New’

It has been argued that Chesbrough’s concept of Open Innovation is merely a branded
combination of traditional activities and that many of the characteristic features have
been around for a long time (e.g. Teece, 1986; Tidd, 1995; West & Gallagher, 2004).
It can also be seen that Tidd (1995) wrote about the challenges of developing novel
products and the requirement for management across traditional product-division
boundaries due to the breadth of competencies required in the increasingly complex
product systems. All these authors make reference to ‘open networks’ as being more
effective than ‘closed networks’ or alliances, well before Chesbrough. Other notable
authors who have explored the role of external sources of technology and knowl-
edge include Schumpeter (1934), Rosenberg and Nathan (1982), Pavitt (1984), von
Hippel (1988), Cohen and Levinthal (1990), Freeman (1991), Langlois (2002) and
Christensen et al. (2005); the roots of the Open Innovation model overlap with these
contributions. Trott and Hartmann (2009, p. 715) have argued that the Open Innova-
tion paradigm is representing ‘little more than the repackaging and representation of
concepts and findings present over the past forty years within the literature of innova-
tion management’ and talks about Open Innovation being ‘old wine in new bottles’.
In saying this, they are identifying that Open Innovation does no more than intro-
duce and assign a name to a concept that has been in existence, but not necessarily
practised by all firms that have R&D.
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However, the advantages of collaborating are increasing in what has been called
the Open Innovation era (Enkel et al., 2009a, 2009b, p. 311), especially in a changing
world where innovating the business model (Chesbrough, 2006, p. 108) has become
even more necessary. In the recent Covid-19 pandemic, examples are abundant of
companies collaborating to develop solutions with a more rapid and timely response.
For example, to meet the demands of the medical shortage of ventilators (Bernardo
et al., 2021). Lichtenthaler (2009, p. 318) notes that inter-firm technology transfer
has increased and van de Vrande et al. (2009, p. 434) discuss the growing popularity
of Open Innovation practices in small and medium-sized enterprises. There is a broad
awareness of the mechanisms of Open Innovation carried out by companies, but the
real challenge associated with being successful at it in practice. The management
of inter-firm alliances is often complex and not well-defined (Anand & Khanna,
2000, p. 296), and there is widespread recognition of the difficulty inherent in the
process of value creation within an alliance. Le Pennec and Rauffle (2018, p. 817)
have identified that researchers tend to focus on the identification of organisational
motivations and on key success factors for collaboration. However, they note that it is
both the nature and processes of value creation in inter-organisational collaboration
that has yet to be examined. This implies that further research is needed to understand
collaboration in the context of creating value as part of Open Innovation.

2.4 Creating and Capturing Value

Relating to creating value, Intellectual Property Rights (IPR) issues appear frequently
in the literature on inter-firm collaboration (e.g. Teece, 2003, p. 44; Chesbrough,
2003, p. 156; West, 2005, p. 111; Adomako et al., 2021, p. 24)—but there appears to
be little evidence (or even systematic thinking) on the relation between these fields. At
the European Union funded INNO-grips workshop (INNO-grips, 2009), the common
stance was that leveraging patents for in- or out-licencing provides opportunities for
revenue enhancement and cost avoidance whilst building sustainable product differ-
entiation (Pure-Insight Ltd, 2006). West (2005, p. 109) says that Open Innovation
reflects the ability of firms to profitably access external sources of innovation and
that this depends on IPR laws and highlights that certain types of Open Innovation
are only possible through such IP protection. There are however other forms of IP
protection, such as copyright, trade secrecy and trademarks. Nevertheless, there is
however a gap in the innovation (and Open Innovation) literature: as it is focused
on patents as a means of appropriating value (Lichtenthaler, 2005, p. 248) ignoring
other mechanisms.

It might even be that the renewed call for Open Innovation and its emphasis on IPR
is a continuation from efforts during the 1990s in relation to capturing Intellectual
Capital. According to Azeem et al. (2021, p. 1), management is increasingly aware
that knowledge resources are essential to innovation. Carneiro (2000, p. 94) states that
the strategic choices for innovation that a company makes have a profound influence
on the required knowledge. Literature has seen a vast amount of contributions about
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intellectual capital, especially driven by economists who attempted to move away
from the traditional principles of business economics to guidelines for knowledge-
intensive industries (e.g. Viedma Marti, 1998). Yet, this has hardly succeeded, mostly
due to the intangible nature of innovation and its valuation (Johnson, 1999, p. 572).
The Intellectual Capital of an organisation is the knowledge that can be converted
to generate cash-flow and ultimately into profits (Harrison & Sullivan, 2000, p. 38);
the Intellectual Capital represents the codified, tangible, or physical descriptions of
specific knowledge to which the company can assert ownership rights. The literature
surrounding Open Innovation and IP follows this reasoning present in literature on
Intellectual Capital. Teece (2006, p. 1135) writes that embedded in the profiting
from innovation framework is the recognition that IP might lubricate the market for
know-how.

In the perspective of Open Innovation, the innovator must develop a business
model consistent with both the value of IP and the value network. Literature has
indicated the positive alignment with the value network which can leverage the value
of a technology (Chesbrough & Rosenbloom, 2002, p. 535). In this sense, there is a
range of Open Innovation strategies in relation to the IPR framework, which include
sourcing innovation, shared innovation, licencing internal innovations and a hybrid
of vertical integration and licencing; the following activities are incorporated into the
strategy: incorporate effective partner screening, pre-partnership negotiations, part-
nership structuring activities, contract administration, monitoring of alliance partners
after contract termination. However, many executives think of managing IP as being
solely a means to extract value from a technology or a set of technologies (Ches-
brough, 2006, p. 10). IP can be managed to help create value, not simply capture
it; clearly, there must be other concepts important in linking Open Innovation to
capturing value.

2.5 [Insufficient Mechanisms to Capture Value

Despite the breadth of literature populating the domain of Open Innovation, a full
understanding of how it can add value is still not apparent (Enkel et al., 2009a, 2009b,
p. 311). Fast forward to 2018 and Chesbrough et al. (2018, p. 7) reflect that whilst
the goal of economic activities is to generate value, the definitions of value creation
and capture have not been sufficiently clarified in the Open Innovation literature. The
focus has mainly been on the existence and operation of Open Innovation systems.
Whilst Open Innovation requires collaboration, the authors identify that managers
need to work towards the development of an Open Innovation capability, which
comprises four value processes: value provision, value negotiation, value realisa-
tion and value partake. However, despite this, the mechanisms for developing this
capability are still not apparent.

If value capture can be both financial and non-financial, an understanding of the
mechanisms that take place is needed. Laursen and Salter (2020, p. 255) drill deeper
to question where the value extraction occurs, in terms of by the company employees
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or the firm itself. In relation to mechanisms, a method that was developed to examine
external alliances being used to meet internal needs is that of the four-stage ‘Want,
Find, Get and Manage’ framework (Chatterji, 1996). However, this framework is
focusing on looking outside of the firm for ‘ideas’, and most research has followed
this outside-in process of Open Innovation (for example, Enkel et al., 2005, Dodgson
et al., 2006, Van de Vrande et al., 2009), whilst the inside-out process remains less
explored (as follows from Lichtenthaler’s statement [2005, p. 248]). In this respect,
six out of nine articles in a Special Issue of R&D Management on Open Innovation in
2006 focus on the inbound perspective, either user involvement and idea generation
(Hienerth, 2006; von Krogh & von Hippel, 2006; Letti et al., 2006; Piller & Walcher,
2006; Priigl & Schreier, 2006) or governance models for technology sourcing (Van
de Vrande et al., 2009). Lichtenthaler (2009, p. 317) examines moderating effects
that derive from a firm’s environmental context to conclude that the degree of tech-
nological turbulence, the transaction rate in technology markets and the competitive
intensity in technology markets strengthen the positive effects of outbound Open
Innovation on firm performance. However, most of all, these studies are directed
exclusively at establishing sources of technological developments.

It has been suggested that industry has not established practices and that academic
research insufficiently addresses frameworks to evaluate the value of technological
developments. Hence, the concept of technology valorisation is a relevant concept
to be explored further.

2.6 Technology Valorisation

This discussion should be positioned in the context of how to capture value from
innovations. Traditionally, valorisation has been linked to Knowledge Valorisation
across university—industry collaborations (PWC, 2006) and the Council of the Euro-
pean Union has adopted recommendations on the Guiding Principles for Knowledge
Valorisation (Council of the European Union, 2022) focusing on getting value from
knowledge and reusing knowledge to increase impact. They identify intellectual asset
management as one of their areas of guidance. Dekkers (2005) and Andriessen (2005)
proposed to extend the term Technology Valorisation from its use in university—
industry knowledge transfer to intra-company relationships for commercialisation
of technology. This builds on the argument that external commercialisation should
be based on a value proposition rather than just purely monetary considerations.
Thomson (2012, pp. 247-253) confirms that technology.

Valorisation is a complex process with many uncertainties; the author’s find-
ings reinforce the notion that capturing value from IP is a lengthy and cumbersome
process, for which companies do not always allocate sufficient resources due to
competitive pressures or viewing it as a supplemental process. Dekkers et al. (2019,
p. 217) more recently stress the importance that firms who want to exploit Open
Innovation should allocate resources to Technology Valorisation. However, their
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statements have not yet resulted in an understanding of the mechanisms for Tech-
nology Valorisation. In this context, it is worth mentioning that only two suggestions
have been made for capturing value:

1. The use of technology roadmapping by Lichtenthaler (2008). It should be noted
that technology roadmapping is not new at all (e.g. Groenveld, 2007 [a rewrite of
his paper published in 1997]; Phaal et al., 2004, Kostoff & Schaller, 2001). Lich-
tenthaler (2008, pp. 81-82) claims to extend these by depicting internal commer-
cialisation and external commercialisation separately. However, its novelty might
be disputed.

2. The allocation of resources for the processes of Open Innovation in a separate
organisational unit (Bianchi et al., 2009, pp. 464-465; Linder et al., 2003, p. 48);
this could also be seen as an attempt in their case study to demonstrate that a
separate unit has to prove its baseline. Hence, this solution does not substitute
the search for mechanisms.

Although the only viable proposition so far, technology roadmapping (Lichten-
thaler, 2008), might assist in capturing value from inventions, knowledge or IP it is
neither comprehensive nor explanatory for Technology Valorisation in the context
of Open Innovation nor was it discussed by any of the companies interviewed in this
research (as it turns out).

However, before undertaking any further research steps, it is necessary to under-
stand what is meant by Technology Valorisation. Andriessen (2005) points out that
there is a fundamental difference between Technology Valuation and Technology
Valorisation with the latter being a more encompassing concept. The term is also
expanded by Dekkers (2005) who introduces an integral view of Technology Valori-
sation describing that it contributes to more effective management of innovations and
says that this will lead to a higher degree of commercialisation of breakthroughs.
Valorisation should be understood as the process to give or assign a value to some-
thing and could be linked to theory related to value innovation. For example, Park
and Park (2004, p. 387) discuss that the economic value of technology is affected by
various non-technical factors; and Matthyssens et al. (2006, p. 751) stress the impor-
tance of ‘value innovation’ in order to create/sustain competitive advantage. Value
here is not only monetary value, which is largely studied, but also the advantages
that can then lead to more successful commercialisation. Giessel & Boekholt (2005,
p- 10) raise the concept of ‘valorising patents’ and discuss measuring the ‘real value’,
which includes using non-financial value assessments. Additionally, particular rele-
vance can be seen here with Johnson et al. (2008, p. 51) definition of a business model
as being the structure of product, service and information flows and the roles of the
participating parties. It is disputed here that Technology Valorisation is a different
approach to business model innovation. Therefore, Technology Valorisation in the
context of this research will be defined as the decisions that companies make and
actions that they take in the context of Open Innovation processes to maximise value,



Technology Valorisation in Open Innovation Systems: A Two-Phase ... 141

both monetary and non-monetary, in achieving successful commercialisation; appre-
ciation and assessment of the value of the technology developed is encapsulated in
this process, which is the result of the interaction with one or more organisations and
not the firm alone.

3 Methodology

3.1 A Two-Tiered Qualitative Study Design

There is no encompassing model for Technology Valorisation that makes it possible
to understand its mechanisms in the context of Open Innovation. This position is
strengthened by the outcomes of the initial literature review: an emphasis on IP and
IPR rather than broader concepts of knowledge and ideas, an emphasis on monetary
valuation, the relatively conceptual descriptions and technology roadmapping are
not comprehensive enough. Therefore, the development of a model for Technology
Valorisation needs to involve empirical analysis of the management of technological
innovations:

e How are companies making appropriate decisions to achieve maximum value
(monetary and non-monetary)?
e How are they managing the processes for Technology Valorisation?

The aim of this research has been to gain greater insight into how companies can
improve their current processes for engagement in Open Innovation and to embed
Technology Valorisation within processes for innovation management. Given that
little is known about the implementation of Open Innovation and mechanisms for
Technology Valorisation, the research presented here is exploratory in nature.

A grounded theory approach was adopted, and Allan (2003, p. 1) states, in prin-
ciple, grounded theory which investigates actualities in the real world and analyses
the data with no preconceived hypothesis. This could be interpreted as recommending
that fieldwork can be carried out before the literature search. However, this can be
considered a misconception of the original premise put forward by Glaser and Strauss
(1967, p. 169) who encouraged researchers to ‘use any material bearing in the area’.

Thus, a two-tier qualitative research approach was conducted. First, to identify the
research focus and the direction of the research, exploratory data was collected in the
form of a scoping study amongst practitioners participating in a series of arranged
innovation workshops (in the form of a descriptive questionnaire). Secondly, nine
in-depth face-to-face interviews and one telephone interview were carried out with
companies in the Scottish Med-Tech Industry. Both phases of the empirical research
lay a base for understanding the mechanisms of Technology Valorisation in the
context of Open Innovation. Each of these phases will now be discussed in the
following subsections.
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3.2 First Phase of the Research: Scoping Study
Questionnaire

As mentioned, the first phase of this study involved a questionnaire and this involved
engaging with practitioners about their awareness of Open Innovation and mech-
anisms for Technology Valorisation, to identify gaps and direct the research. The
objectives of the questionnaire as a scoping study were two-fold. It represented
an initial attempt to carry out exploratory analysis into the systematic practices of
Open Innovation by analysing the current opinion of practitioners and individuals
supporting companies working in innovation. Secondly, this questionnaire was aimed
at identifying issues that require further exploratory research.

To identify issues for Open Innovation and Technology Valorisation, qualitative
research was undertaken in the form of a semi-structured descriptive questionnaire.
Comprehensive definitions were provided on the questionnaire to explain theory or
‘stock phrases’ used such as ‘Open Innovation” and ‘Radical and Incremental Inno-
vations’ thus ensuring that instructions to respondents were clear and unambiguous.
Question sequencing was considered and the questions were arranged in a structured
order to set the scene for the topic, but as the questionnaire proceeded, more thought
provoking questions were provided as well as the questions appearing in a logical
sequence. The respondents were encouraged to provide their thoughts and opin-
ions; therefore, closed questions requiring a yes/no answer were not included and
unstructured questions were presented. Guidance was given in the form of additional
information, to provide some direction as well as to stimulate further responses.
As the questionnaire was also being used to stimulate further research avenues, the
questionnaire was not narrowly focused; however, all questions were deemed highly
relevant in the context of the preceding literature review. A standardised answer was
only requested in one of the questions to enable the level of importance of a particular
issue to be assessed, and the respondent was also encouraged to provide additional
comments to back up their selections (Gill & Johnson, 1997, p. 92).

The respondents to the questionnaires were participants in a series of ten inno-
vation workshops held over a 2-month period. The participants were academics
and innovation support providers which included consultants, business advisers and
public sector bodies (e.g. Scottish Enterprise). Participant opinion was gathered from
discussions, which took place during the workshops. In addition, 26 questionnaires
were sent out to academics, practitioners and innovation support providers and this
study is based on the nine completed questionnaires received back, thus giving a
response rate of 35%. The findings of this scoping study are presented in Sect. 4.
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3.3 Second Phase of the Research: Exploratory In-depth
Interviews

This second phase followed with a more detailed explorative study, in this case ten
in-depth qualitative interviews. As Kvale (1994, p. 170) states: ‘Qualitative studies
may be accepted as relevant in the first exploratory phases of research, but in a
scientific investigation the preparatory qualitative steps should lead to more precise
hypotheses and theory, which can be experimentally tested’. By connecting the qual-
itative interviews to literature, justice can be done to the original premise put forward
by Glaser and Strauss (1967, p. 169) who encouraged researchers to ‘use any material
bearing in the area’. This implies that the second phase should prelude by a literature
review before conducting the interviews.

The face-to-face and telephone interviews were carried out with companies to
investigate how they were managing their Open Innovation processes. A structure
was needed to guide the research in the form of a theoretical framework (see Fig. 2).
This was achieved through identifying the key theoretical concepts underpinning both
Open Innovation and Technology Valorisation. Key literature was then identified for
each of the concepts illustrated and critically analysed to generate a series of interview
questions. The theoretical framework is acted as a foundational review of existing
theories and is based on questions raised or gaps found during a wide literature search
on the area of Open Innovation and theories related to the concept of Technology
Valorisation. This framework became a roadmap for developing the arguments.

Following a review of the data obtained from the initial four face-to-face inter-
views, a more structured interview survey instrument was then developed before a
further five interviews were carried out using the new more focused research design.
Following further literature review critiquing and data analysis of the interviews, a
selective process was used to reduce and rearrange the data, looking for emergent
patterns and links between theories. The data collected from the interviews was then
analysed against common themes, identified in the literature and used to develop
generalisations about their meaning and relationship to one another. Here, the theory
is informing the research.

i Technology

Technology for Business Model
Mew Products/Services for Innovation

Collaborative -
‘ Networks | ‘ Type of Innovation ‘

Innovation it |- Impact of Innovation

Monetary ‘ ‘ "Value"” Innovation

Fig. 2 Theoretical framework for interview questions
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The companies interviewed operate in the Med-Tech sector and have research
and development capabilities within their company. The companies were randomly
selected from The Medical Devices in Scotland Capability Directory. It should be
noted that company I and company J are companies supporting innovation and
providing a service to the Med-Tech companies; therefore, some of the questions
posed were not applicable to these companies. The interviews were semi-structured
and were carried out with R&D/Innovation managers and at Director level. Primary
data such as internal company newsletters on new product development and collab-
orative projects was also collected as well as a review of the company websites. An
initial series of ten in-depth interviews (as shown in Table 1) were carried out.

Qualitative analysis interpretation methods have been employed in the form of
a series of techniques for identifying themes in qualitative data generated from the
interviews (Ryan & Bernard, 2003). Table 1 lists the companies interviewed with
anonymity maintained to protect the identity of the company and confidential nature
of the information discussed. Computer aided software (CAQDAS) and in particular
NVIVO™, was used to more systematically carry out qualitative analysis. This has
been used to aid in continuity and increase both transparency and methodological
rigour to exhaustively as possible perform qualitative analysis of the data (Saunders
et al., 2009, P. 514).

Ryan and Bernard (2003, p. 85) discuss that theme identification is a funda-
mental task in qualitative research. They present a range of techniques, which they
have drawn across epistemological and disciplinary boundaries and spanning both
observational and manipulative techniques. Each technique has its advantages and
disadvantages, and some methods are more suited to rich, complex narratives, whilst
others are more appropriate for short responses to open-ended questions. In addition,
some techniques require more time and expertise to implement. Of the twelve tech-
niques presented by Ryan and Bernard, this research draws upon five of them: (i)
similarities and differences, (ii) cutting and sorting, (iii) missing data, (iv) repetitions
and (v) word occurrence. With the use of NVivo software, an ideas log has been kept
and saved as a journal document, which has also supplemented this technique by
recording the researchers’ ongoing thoughts. The N'Vivo secondary tool is useful to
aid theme identification by uploading the interview transcripts, and each interview
can be easily searched for particular word associations. In addition, theme identifi-
cation was implemented during the literature review, to establish areas of innovation
literature theory that would be relevant to the Open Innovation field and require
exploration.
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Table 1 List of companies interviewed
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Company | Size Med-Tech area Open Innovation example
name
Company | Large | Develop medical devices in the | Licenced algorithms from University of
A areas of patient monitoring and | Dublin and MIT to feed into R&D
connectivity, anaesthesia process
delivery and ventilation and
diagnostic cardiology
Company | SME | Develop, manufacture and Licencing business model for
B licence products based on commercialisation of their products
patented drug delivery
technologies in the area of
Women’s Health
Company | Large | Develop blood glucose Have an exclusive agreement with a
C monitoring systems for home company to develop a new device for
and hospital use their customers in the USA. The new
device integrates with the collaborating
companies existing technology
Company | SME | Developed critical care Purchased IP for original technology
D real-time cardiac monitor (sourced idea externally)
Company |SME | Design, development and Spin-out company, which has developed
E manufacturing centre providing | a hand-held device
a one-stop service to take
technology from concept into
production
Company | Large | Design, manufacture and Work closely with surgeons and end
F market vascular products for the | users to develop new products.
treatment of cardiovascular Collaborated with a company with
disease expertise in textiles to help design one
of their key products
Company | SME | Design and develop high-tech Spin out from the NHS. Continue to
G prosthesis technology including | develop new IP through externally
a multi-articulating bionic hand | sourcing expertise not available in the
company
Company | SME | Develop technology for medical | Regularly work with universities to
H imaging and industrial develop new technology
non-destructive testing
Company |SME | Provide technology and Provide support to companies in the
I innovation consultancy to the sector and encourage a collaborative
private and public sectors with | approach
Med-Tech expertise
Company | SME | European Patent and Trade Encourage the protection of IP and
J Mark Attorneys with specialist | gaining value from IP

area in Med-Tech
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4 The Results

4.1 Findings—First Phase: Questionnaire as Scoping Study

The analysis of the questionnaire responses has taken two forms. First, the responses
given were compared to the other respondent’s answers. A comparative method is
used to discover empirical relationships among the variables identified and between
the different company cases (Lijphart, 1971, p. 683). This case-orientated research
method involves examining where each company case exhibits similar combinations
of causal conditions and then examines the outcome (Ragin, 2007, p. 73). In addition,
the opinions given or particular thoughts made are compared to the current literature
and it is discussed and critically examined to determine whether there is an agreement
or gap in the current literature in relation to this area of research and where a contri-
bution to research in this area can be provided (Wallace & Wray, 2006, pp. 30-31).
Each of the findings will now be discussed across four themes; the need for collab-
oration in the innovation process, multi-disciplinary approach to Open Innovation,
challenges associated with performing Open Innovation and companies performing
Open Innovation.

4.1.1 Need for Collaboration in the Innovation Process

A first finding from the scoping study was that there was a strong need for collabora-
tion in the innovation process; one respondent labelled it as ‘must haves’ rather than
‘nice to haves’ in this age. The latter is congruent with literature on Open Innova-
tion, for example, Docherty (2006, p. 64) explores the importance of collaboration.
A second finding from the scoping study is the potential impact of sectors on mecha-
nisms for technology valorisation. This is in keeping with a conference panel discus-
sion on Open Innovation (Addison, 2010) where it was noted that having ‘excess’
innovation is not an issue in the food and drink sector. It is also important in the
biotech sector where routes to market and manufacturing have been built over many
decades, longer than many new innovative companies which have been in existence.

A reflection on the capabilities and the capacities of organisations to generate
innovations resulted in some ambiguous statements about the role and advantages of
collaboration (a third finding from the scoping study). Such an aspect mentioned by
the respondents was the lack of resources, which some thought might warrant collab-
oration (consummate with literature like Gassmann & Reepmeyer [2005, p. 233]) and
others postulated that it would hinder collaborations. The relative size of R&D was
seen by some as not necessary unless being an R&D focused company; at the same
time, some participants commented that if a technology does not fall within the remit
of a core capability, collaboration should not be considered, but the focus should be
on prioritised technologies/developments. However, the necessity for collaboration
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to be providing complementary sources was also recognised (also found in Teece,
1986, p. 285). It might also be that if a company could not support a technology (for
example, financially), then it might better to concentrate on improving performance
than on innovation.

In the context of strategy, the companies were questioned on whether they would
get involved in licencing-in ideas rather than internally carrying out R&D based on
their own idea generation. The respondents had experienced many examples of this,
and it was noted that looking externally would extend the technological capability of
the company innovating. A respondent commented that this happens in companies
who are involved in the European Commission Research Projects under Frame-
work Programmes. Collaborative innovation was seen as an attractive proposition
for collaboration and in particular in the development of new equipment, gaining
access to the generation of cash from assets before the final marketing of products.
Collaboration in the innovation process where a firm’s internal technological capa-
bility is weak was met with caution by the respondents who saw some limitation
of this mechanism in practice. This data follows literature on the Partnering matrix
(Harris et al., 1996), reviewed by Dekkers (2005), where companies must assess
their internal technology capability to determine partnership constructs. It was also
proposed that the company would still have to have some core competency along
the route to market to enable effective collaboration (akin to theory on Absorp-
tive Capacity; see Cohen & Levinthal, 1990). This was still seen as an attractive
opportunity, as by doing this they may be able to develop their capability, whilst the
individuals involved in the collaboration could learn from the partners.

4.1.2 Multi-disciplinary Approach to Open Innovation

The respondents were asked whether they felt that a multi-disciplinary approach to
Open Innovation is appropriate. One of the respondents believed that this approach is
perhaps the most beneficial process to adopt for the benefit of broader commerciali-
sation of new products. All respondents agreed with this statement as it ensures that
all core competencies are covered, which are not usually found in the same disci-
pline. Recommendations were made by the respondents to ensure success using this
approach, such as: having multi-disciplinary teams working together was not seen
as a sufficient condition; one of the toughest challenges was seen to be managing
people, it was commented that ‘you can install a process and be systematic, but unless
you have the people on your side it will fail’. Clear guidelines on who contributes and
what outcomes are needed were recommended. It was commented that in practice
interdisciplinary work takes a greater amount of project management, development
of common platforms of understanding, as well as significant commitment from all
partners—difficulties emerge at the interface between disciplines which may have
different understandings of data, different time horizons, etc. It was suggested that the
mix of the multi-disciplinary team should vary in terms of composition depending on
the nature of the innovation, the stage of development and again the business sector.
A real-life example of this approach was highlighted as being that of the Knowledge
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Transfer Networks (Innovate UK, 2023), which have been set up by government,
industry and academia to bring together diverse organisations and provide activities
and initiatives that promote the exchange of knowledge and the stimulation of inno-
vation in these communities. One of the respondents runs New Product Development
Workshops and commented that it works better when a variety of sectors are there,
as solutions can come from different disciplines.

4.1.3 Challenges Associated with Open Innovation Practices

Existing literature eludes that not all companies are successful in performing Open
Innovation and that companies are faced with constant challenges around pro-actively
managing Open Innovation (Chesbrough, 2019; Thomson, 2012). The respondents
were asked to rate a list of challenges associated with achieving successful innova-
tion whilst working in partnership from 1 to 6 with 6 being the biggest challenge
and 1 being the smallest challenge. Not all of the six different ratings were used
by each respondent, but the total ratings for each challenge gave some indication
as to the respondent’s opinion on the challenges faced, with selection of the partner
being the biggest challenge, a key area identified in other studies related to collab-
oration (for example, Cundill et al., 2019), whilst building trust in the relationship
is seen as the smallest challenge. It may be that building trusting relationships is
something that the companies already had on their radar. Certainly, much literature
implicates management communication as being effective in building trusting rela-
tions; however, the Covid-19 pandemic has led to more challenging problems for
building trust (Balog-way & McComas, 2020).

4.14 Companies Performing Open Innovation

Except for one respondent, it was estimated that in less than 10% of the companies that
they had worked for (in an innovation support role), the companies were explicitly
or fully aware that they were using Open Innovation approaches. It was however
expressed by one of the respondents that the system of Open Innovation is not widely
employed in Scotland’s Med-Tech community and that the industry is lacking a
confirmed route to market, which allows for the production of prototypes, staged
financing of the projects and an interaction between industry and academia. It was not
apparent from the responses which part of the innovation process companies would
be most likely to use Open Innovation. It was also thought that some companies
are using Open Innovation practices but are not aware they are doing this. In terms
of problems that the respondents have come across using these approaches, there
was a shared view about the people and relationships being the biggest problem
and more so than the process itself. For example, suggestions of unwillingness to
co-operate, too high expectations, a blame culture if things do not work and a lack
of openness came across. Regarding whether there were any practices in place to
guide the companies through the Open Innovation process—it was suggested that to
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look at how successful companies like Eli Lilly have carried out Open Innovation.
The rest of the respondents were not aware whether there were any practices in
place. This is except for one respondent who suggested that more needs to go into
the situation analysis at the start of an innovation project. It was suggested that a
framework in the form of a checklist to cover all of the basics and get expectations,
outcomes, plans, IP understanding and timescales all agreed would be advantageous.
This therefore illustrates a varied opinion on Open Innovation practices and the need
for practical assistance in this area, and gaining value from Open Innovation requires
deeper understanding.

4.2 Discussion—First Phase: Scoping Study

This initial exploratory research confirms the original presumption that a frame-
work is necessary for Open Innovation but that it also needs to be developed. Open
Innovation introduces and assigns a name to a concept that has been in existence,
but it has also been illustrated that it is not practised by all companies who have
R&D functions. The preliminary research, however, showed that collaboration in
the innovation process is important with a multi-disciplinary approach benefiting
the company further. Open Innovation can be useful during the different stages of
the innovation process with further research required to embellish on this. Open
Innovation is on the agenda with many large organisations even appointing ‘Open
Innovation Directors’ (akin to the creation of a department as mentioned in [Bianchi
et al., 2009, pp. 464—465; Linder et al., 2003, p. 48]). The literature on companies
that have been successful implies that if companies can embrace Open Innovation
approaches and learn to implement these successfully within their culture and organ-
isation, then they will be rewarded with a portfolio of innovations that can fuel the
growth of their company for years to come.

However, little is known about how technologies evolve into successful prod-
ucts and services. Foresight is important in Technology Valorisation; by developing
systematic practices for Open Innovation, this would be highly beneficial to Innova-
tion Managers, who face decisions about technology sourcing, who are making effec-
tive choices on resource allocation or technology collaborations during the different
phases of the innovation process. Technology Valorisation must be firmly embedded
in the management of Open Innovation to bring value to technological knowledge
and creativity, to help identify partnerships and modes of collaboration; there are
implications for further research to investigate this further. Additionally, existing
literature informs us of the impacting climate of accelerated technological change
(Tidd & Bessant, 2020) and the need for Open Innovation by companies (Enkel
et al., 2009a, 2009b, p. 311) but also of the challenges associated which can result
in few companies capturing the full value of partnerships with external technology
providers. Preliminary findings showed that the challenges recognised were in rela-
tion to people and culture factors associated with Open Innovation practices which
should be given much more attention. It is known that value can be progressively
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built throughout the process of managing external innovation; however, providing
new ways to create value outside corporate boundaries requires an innovation strategy
that captures Technology Valorisation.

4.3 Findings—Second Phase: Exploratory In-depth
Interviews

Using the qualitative analysis methods outlined in Sect. 3.3, the empirical data has
been analysed. There now follows an analysis and discussion on the data collected in
the in-depth interviews, which has been presented under the following themed areas:
examples of Open Innovation Practices, Capturing more value from IP, Seeking
External Expert Advice, User or Supplier input to innovation, Measuring Value,
Impact of Dominant Designs in Innovation, Measuring Success of Innovation,
Managing Intellectual Property and Open Innovation Challenges.

4.3.1 Examples of Open Innovation Practices

It became clear both by searching company websites and during the interview process
that all of the companies interviewed engaged in Open Innovation practices to a
varying level, just as Enkel et al. (2009a, 2009b, p. 312) comment that business reality
is not based on pure Open Innovation, but that companies can invest simultaneously
in closed as well as Open Innovation activities. There might even be a necessity since
the concept of absorptive capacity (Cohen & Levinthal, 1990) dictates that the absorp-
tion of external knowledge is only possible through the existence of internal R&D
capacity; this has been confirmed by many other studies (e.g. Fabrizio, 2009). This
implies that Gassman and Enkel’s (2004, p. 6) distinction between the three processes
of Open Innovation: (i) the outside-in process, (ii) the inside-out process and (iii)
the coupled process strongly depends on the existence of the internal innovation
capabilities of a firm, which is demonstrated by the examples given in Table 1:

e In the outside-in process (i) the company sources external knowledge to increase
their innovativeness through the integration of suppliers, customers and external
knowledge sources. An example of this Open Innovation process from the empir-
ical study is where Company A licenced-in algorithms from universities for the
development of their cardiac monitors, they recognised that they did not have
the knowledge in this area to do it themselves and more value could be achieved
through sourcing the knowledge solution externally. Meanwhile, Companies G
and H remarked that they are small companies and do not possess all of the exper-
tises needed; they recognise that universities are a key source of knowledge and
therefore source expertise for their products through university collaborations.
Another example of the outside-in process is where Company F has a lack of
expertise in material science and collaborated with another company to gain the
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expertise and knowledge to develop sophisticated technology that would meet the
needs of their key product and importantly in a timely manner.

e In the inside-out process (ii), the company exploits their ideas externally in
different markets, which involves selling their IP and multiplying their technology
by channelling their ideas into the external environment. Whilst an example of
this Open Innovation process from the empirical study is where Company B’s
business model is based entirely on licencing their technology, they realised that
they do not have the capability to sell their products themselves due to the type of
niche market that they are operating in, and gaining value through licencing the
technology is currently working best for them. In addition, they are engaging in
other Open Innovation practices, for example, for one of their new products, the
technology is not core to them due to their product focus on woman’s health care
they are licencing the worldwide rights for any products using this technology to
another company who they will then pay them an amount to supply the goods and
then a royalty after that. Therefore, they are gaining value through engaging in
this collaboration and gaining non-monitory benefits in terms of access to markets
that they would not have achieved if they were doing this alone.

e Whereas in the coupled process (iii), the company is linking outside-in and inside-
out processes by working in alliances with complementary companies, where the
ethos of give and take is crucial for success. In addition, this process involves
thinking along the whole value chain and new business models enable this core
process. An example of the coupled process is Company D who is developing a
novel real-time cardiac critical care monitor for launch on the market. Chesbrough
(2006) said that valuable ideas can come from anywhere and the original idea for
Company D’s technology came from IP that the company sourced externally as
a small start-up company. The company aims to seek external collaborators after
the launch of their product, for example to amalgamate their product with another
companies that would be complementary to their product and therefore add value
or to look at other applications for their technology. This approach is crucial to
their success. Another example demonstrating the coupled process is Company C
who has signed a collaborative agreement with a company to develop a new blood
glucose meter for their customers in the USA. Company C is the leading maker of
blood glucose monitoring systems, and therefore by combining their technological
expertise with another company’s platforms, they are delivering a new high-tech
product to the market to meet a particular market need and with an already existing
customer base. The new meter wirelessly transmits glucose values to the other
company’s existing continuous monitoring systems thus capturing value for these
complementary companies.

It is unclear which process Company E fit into as they were originally formed
out of a spin-out from a university, so it could be considered that they are an Open
Innovation practice, where the university was demonstrating out-bound innovation
to form the spin-out. In addition, they are a design, development and manufacturing
centre providing a service to companies to take their technology from concept into
production at the same time they are also looking at proof-of-concept projects that
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they can collaborate on through to commercialisation, essentially using a coupled
process. There is a growing trend for design consultancies to develop their own
products and Open Innovation practices like those described here show how value
can be gained to achieve innovation success (IDEA, 2008). To summarise, Open
Innovation can be categorised according to three archetypes: in-bound, out-bound
and coupled processes for practising Open Innovation. The companies interviewed
provided illustrations of these archetypes being exhibited in practice. As Gassman
and Enkel (2004, p. 15) say, the archetypes are core processes that companies that
companies need to successful follow as part of their innovation strategy. However,
each company has different characteristics and capabilities to engage. Perhaps sector
differences may also have a bearing on the archetype that is more commonly used
to gain value through the innovation process.

4.3.2 Capturing More Value from IP

It is reported that Open Innovation can help companies to capture additional value
from their IP, and this is particularly true for technology companies, such as the
med-tech, who are coming up with novel parts or systems that can be used elsewhere.
The response from the interviews was that ‘we just look at our own industry’; the
companies have commented that it is difficult to expand IP to other product-markets
combinations as they are still not covering everything themselves in their own area.
Once the company puts the effort into designing their innovation to suit their own
processes and business models, they move onto their next internal project. Company
H mentioned the potential application of an innovation to a different industry (i.e.
sonar) but did not mention that they were actively looking for other applications.
Company G was very clear that they are too small to look at exploiting their IP
in other industries and are too focused on their current business; Laursen and Salter
(2006, p. 146) hint at firm size as well although they link it to incremental innovation.
As Company C stated: the lack of ideas is not a problem, it is dealing with them all that
has become the limiting factor. In essence, companies operate under time pressure
and there are too many potential avenues to look at for the application of technologies;
hence, they are not allocating time to explore external revenue streams.

These findings show that companies are exhibiting practices that could be char-
acterised as Open Innovation (an inference from the previous subsection), but these
appear to be occurring on a trial-and-error basis or as and when they become neces-
sary when an opportunity arises. Tidd (2001, P. 173) explains that we have failed to
provide a comprehensive framework to guide innovation research or management
practice. The companies interviewed have not revealed that they have processes in
place to actively manage Open Innovation or to look at the value that they could gain
from looking at IP differently and thus innovating more openly. One area it has been
suggested is that companies should consider other applications for their technology
that would enable them to gain further value in markets that they are not operating
in, for example Chesbrough (2006, P. 10) says ‘open models can also enable greater
value capture, by using a key asset, resource or position not only in the companies
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own business but also in other companies’ businesses’, but this research reveals that
this does not appear to be occurring in practice.

4.3.3 Seeking External Expert Advice

This leads us to looking at how companies decide on which product areas to pursue
particularly if there is a plentiful supply of ideas as has been suggested. Company B
explained how they deployed an ad hoc approach to selecting projects. However, they
have now incorporated stage-gate decision-making into their product development,
which ensures that not only technological viability but also a fit with their business
model and with potential markets for their product. In addition, they use a form of
Open Innovation where they seek external advice to feed into their Open Innovation
process by consulting experts. Similarly, Company F seeks the ideas and comments
from surgeons who would be operating their products, to guide product development;
the firm has a structured design control process. Some consider this part of the
Open Innovation practice (e.g. Gassmann, 2006, p. 225), but it might be questioned
whether this is a trait of Open Innovation or rather common practice in certain
industries (e.g. Letti et al., 2006). The company is achieving non-monitory value
from this process and deploying a mechanism for Technology Valorisation. Company
C challenged the stage-gate process for managing the product innovation processes,
saying that sometimes products can be pushed through the system and pass through
stages due to political issues within the organisation. The culture of the organisation
is significant factor here and the interviewee had not seen any system that could not
be affected by the human aspect of the procedure. Could a systematic framework for
Technology Valorisation utilising Open Innovation be the answer? In any case, based
on the limited sample of the interviews, stage-gate decision-making might support
Technology Valorisation.

4.3.4 User or Supplier Input to Innovation

It is widely reported that user input (e.g. Bgdker, 2000; von Hippel, 2005; Konto-
giannis & Embrey, 1997) and supplier input (e.g. Lhuillery & Pfister, 2009, p. 56) can
be advantageous to the innovation process; this is confirmed by three of the cases.
Company H consults its customers but notes that some of the key customers have
specific requirements. Company D is engaging with potential customers during the
innovation process to trial their new product, which not only results in feedback but
also exposure in academic journals and credibility before product launch. Company
C’s marketing department arranges customer feedback sessions; however, in some
ways, this can be problematic, as feedback may be specific. Diederiks and Hoonhout
(2007) demonstrate that a user-centred approach might support the development of
new products; this has some parallels with the three cases mentioned here where the
customer mainly provides feedback and support for marketing. Tidd (2001, p. 175)
comments that customers are an important source of innovation and specifically
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mentions this in relation to examples from the medical instruments sectors. He also
denotes suppliers as an important source of innovation (ibid. p. 175). This corresponds
with the experience of Company C whose close collaboration with suppliers appears
to be very effective. There are some parallels with Nokia who propelled themselves
ahead of the competition when they sourced individual innovative components for
their phones, and in March 2022, they advanced their technology by joining the 5G
Open Innovation lab, bringing together tech companies, services providers, innova-
tors and their use community (Nokia, 2022). Although user innovation is mentioned
as an Open Innovation practice by Gassmann (2006, p. 225), in the three companies
mentioned from this study, the focus seems to be more on feedback and user involve-
ment than user-driven innovation; supplier input appears in only one case. Perhaps
supplier input could be pursued as an avenue for more proactive engagement, to gain
value.

4.3.5 Measuring Value

For companies to embed Technology Valorisation into their processes, they must
also consider the value that they are creating at each stage and how best to capture
this. Five of the interviews yielded an insight into the actual issues that companies
are struggling with. These issues can be divided into challenges for forecasting and
for assessment of the impact of technologies. The challenges for forecasting cover
the uncertainty about the actual size of the potential market and the unpredictability
caused by the lead-time for new product development. For example, Company D’s
technology is under development and their first product has not yet been launched.
Initial attempts to value its technology have resulted in a ‘gamble’ and the initial
financial plan was overly optimistic. As Company D informed, the development
time might amount to 4-5 years of development before any returns on investment
can be achieved and sometimes even longer. Company H note that having experience
does facilitate a general assessment of market development but that this can rarely
be quantified. In this sense, it was commented by company H that peer review might
be more accurate than market research. In the same spirit, Company A reported
that revenue streams are difficult to estimate and expectations are often unrealistic,
which hampers reaching collaborative agreements. Both factors—the uncertainty
about the actual size of the potential market and the unpredictability caused by the
lead-time—create difficulties in estimating their Return-on-Investment.

Moreover, not only uncertainties about future demand make it difficult for the
companies to capture value, they also experience difficulties in the appropriation of
technology. For this reason, Company F does not directly measure value during the
development stage but said that they probably should do. In addition, Company C
finds it difficult to put a value on an idea whilst putting it through their product devel-
opment process. Furthermore, Company A commented that problems associated with
valuing technology make it difficult to reach collaborative agreements to take devel-
opment forward. In this respect, several of the interviewees commented that most
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companies tend to overvalue their technology significantly until its factual commer-
cialisation. An example was given by Company C who during product development
where suddenly found that the response time of a glucose test could be reduced to 5 s.
This became one of the most successful features of the product delivering a compet-
itive edge; however, at launch the relevance had not been recognised. This example
underlines the difficulty to understand the reaction of the market and the belonging
value. Park and Park (2004, p. 387) comment that valuing technology might not be
a science but an art.

Both the challenges for forecasting and the difficulties in assessing the value
(including the non-monetary value) hamper the processes necessary for Technology
Valorisation. During the 1980s and 1990s, there were attempts to pay attention to
forecasting (e.g. Bayus, 1987; Twiss, 1984) often linked to diffusion processes (see
Meade & Islam, 2006), but these did not cover any of the issues mentioned by the
companies during the interviews (particularly, how well products are received within
a market domain). Nevertheless, the recognition of the essential role of Technology
Valorisation by the companies in the Med-Tech sector underlines the objectives of
the research and the need to develop a framework.

4.3.6 Impact of Dominant Designs on Innovation

The assessment of the value of technologies can be made more difficult by disrup-
tive innovation (e.g. Abernathy & Clark, 1985; Markides, 2006) caused by a shift
in dominant designs (e.g. Murmann & Frenken, 2006; Suarez & Utterback, 1995;
Tegarden et al.,, 1999). This can be impacted by the dynamics of markets, moves
by competitors and result in changes in the time-to market. For example, Company
C’s system for measuring blood glucose was based upon photometric technology.
However, the dominant technology on the market moved to using electrochemical
technology. Company F commented that something similar happened with their
endovascular project; new technologies emerged that overtook the ones they were
using and it resulted in a late entry for them into the market. Company B was
caught by surprise when a competitor brought out a new product that affected a
product they had under development. In a rapid response, they changed their way of
thinking and they allocated resources to match technology with this new dominant
design. This implies that companies must monitor technological developments in
their competitive environment actively to anticipate on disruptive innovations.

The companies interviewed also displayed possible strategies to deal with the
disruption innovations and the shift of dominant designs. At the time when the shift
in dominant design came, Company C had an existing collaboration with a company
that had expertise in electrochemical technology; the company then simply acquired
the collaborator. Similarly, Company A recalled that they have experienced several
instances where they have had to embrace and redesign their product lines accordingly
in response to emerging dominant designs. Company H said that monitoring the
technological environment constituted a core strategy. They would await the maturing
of a technology before embedding it in its designs. An example of piezo-composites
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was given where all their suppliers were moving over to this format, but unfortunately,
they acted later. As a third strategy, Company E is a spin off from a company in the
instant photography market. The emergence of electronic imaging led to the collapse
of the parent company. In these strategies (acquisition, redesign of products, tactical
monitoring, spin-off), it is not clear whether mechanisms of Technology Valorisation
would have resulted in better performance. Theory on value innovation by Edwards
et al. (2004) explains that a firm’s competitive advantage no longer rests solely with
static price competition but relies on a firm’s ability to create and exploit knowledge
faster than its competitors and to account for dynamics in its competitive environment.

4.3.7 Measuring the Success of Innovation

No matter what the uncertainties are in the valuation of technology and the effects
of disruptive innovations, companies need to be able to measure the success of their
innovation processes. The parameters used to identify success appear to differ. The
outcomes of the interviews indicate that the companies have different views on how
to measure innovation performance. To Company D, success is a product launch and
recovery of R&D expenditures and profit. Company B acknowledged that they are
not very good at measuring their innovation success; they do not measure patents
but acknowledge that the number of patents might not be a good indicator. However,
there is a system for rating new product development projects. Company A confi-
dently reported that they measure their success based on the Return on Investment,
sales revenues and productivity of product lines. Company E bases innovation perfor-
mance on profits made as well as customer satisfaction—commenting that a flexible
engagement process with each client is used. Company F engages its customers for
assessments of the final products. Company H does not have a formal assessment
process, saying that it is difficult to retrospectively measure success. Company C
acknowledged that innovation is very difficult to measure, commenting that you can
easily measure the innovation process retrospectively but that it is difficult to assess its
current state; in their opinion, some metrics are useful, for example, product launches
and patents, but these do not necessarily reflect the present state. This backs up Reeb
and Zhao’s (2020) review paper that patents do not measure innovation success. In
this respect, predicting the future is even more difficult, which makes it harder to
review the product development portfolio. Tidd (2001, p. 171) lists the strengths and
weakness of different measures of innovation, but it is concluded here that there is
no best measure of innovation (see, for example, Hagedoorn & Cloodt, 2003).

4.3.8 Managing Intellectual Property (IP)
Much of the literature surrounding Open Innovation discusses the management of

IP or takes it as a starting point as demonstrated in the initial literature review; the
portfolio of IP should inform decisions on collaboration and sourcing. Two of the
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companies deployed a deliberate strategy for collaboration. Company C had iden-
tified product development activities to undertake in-house and others that needed
partnering; considerations include resource allocation and assets. However, manage-
ment of the collaborative relationships could be improved. This was due to the need
to establish rules of engagement, for example, for IP, and legacies in the relationships.
The company viewed the P&G’s Connect and Develop programme as a successful
example of Open Innovation; in P&G’s model, they define a problem where they need
to source external ideas, and with this model, the guidelines for IP are more clear-cut
(Ozkan, 2015). In Company E’s business model, the management of IP is straightfor-
ward and the collaborations do not result in conflict. In this case, customers offer IP
for a core technology and the company owns the secondary IP or downstream IP that
has been developed under contractual arrangements. These two examples follow the
thoughts of the Outsourcing and Partnering Matrix (Harris et al., 1996). Depending
on the competitive impact of a technology and the internal technological capability,
decisions can be made with respect to keeping the technological capability in-house
or to collaborate in any form.

However, the emphasis on Intellectual property Rights (IPR) might also create
barriers to collaboration. One of the interviewees (Company E) was aware of the
issues relating to IP that collaborators would need to be careful of; in their opinion,
companies are not carrying out due diligence on the quality of patents before
licencing. Company F was more concerned about infringing other companies’ IP.
Additionally, Company A considered the IPR system to hinder Open Innovation,
stating that legal requirements make it a more complex process; and even commenting
that the patent system is severely broken. Company B remarks that IPR is essential
as it operates on a licencing model with its partners who want to be assured that
their IP is protected. However, the expense of the patent system was a factor, and
this has resulted in companies needing to carefully consider what to patent and in
which regions. In this respect, Company D agreed that the management of IP in
Open Innovation practices could be a minefield and they would need to discuss the
agreements before entering a venture. The positive and negative aspects surrounding
the use of IPR are well recognised in academic literature, see Greenhalgh and Mark
(2007).

4.3.9 Open Innovation Challenges

According to some of the companies, one of the threats associated with moving to an
Open Innovation model is losing internal R&D capacity. Company C raised the issue
of managing the internal research and development team when interesting projects are
being sourced externally or carried out through external collaborations. However, it is
still important for a company’s in-house R&D to complement external sources (akin
to the concept of absorptive capacity see Cohen & Levinthal, 1990) and competencies
(embedded in people) are still needed to make decisions on technology sourcing and
managing collaborative processes. The problem this company foresees is keeping the
expertise in-house without having the product development and production in-house.
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The interviewee has seen a lot of frustrated engineers as the challenging projects they
would like to work on have gone elsewhere. This may become more of a problem
as Open Innovation is implemented, if the challenges for internal employees are not
managed effectively. Just as Hillebrand and Biemans (2000) report on the theory of
organisational learning and suggest that the internal cooperation of a company is part
of a continuous learning cycle which serves as a mechanism to interpret the results
from external collaboration and to initiate new external collaborative efforts.

4.4 Discussions on Second Phase Findings and the Need
to Revisit the Two Key Concepts

The emerging patterns in the qualitative data have led to revisit the two key concepts
of Open Innovation and Technology Valorisation and more extensive insights will
now be discussed.

One of the main findings is that companies are not systemically carrying out Open
Innovation and that gaps exist and there is the need for a framework to guide practi-
tioners through the process to gain maximum value, i.e. mechanisms for Technology
Valorisation. This research is underpinned by two topics that are not yet well defined:
Open Innovation and Technology Valorisation.

By improving the efficiency of their innovation processes, companies can access
new markets, become more competitive, and gain enhanced value from their tech-
nology. Researchers have suggested that firms need to adopt more plastic and porous
models of innovation by being open to external sources of ideas and routes to market
and to engage with a larger number and wider range of collaborators (Chesbrough,
2003; Tidd, 1995). This approach is characterised by more fluid interactions between
internal and external innovation activities, in which ideas, people and resources flow
in, around and out of organisations. Issues such as workforce mobility and venture
capital have eroded the ability of corporate R&D laboratories to contain their useful
knowledge and a breed of independent research laboratories have created a new
source of R&D contributing to an increasingly active and distributed market for
ideas. Some of the basic principles put forward by Chesbrough (2003, p. 93) are
that:

Good ideas are widely distributed.

First to discover is neither sufficient nor necessary for commercial success.

A better business model beats a better technology.

Intellectual Property is a perishable asset for which consumer and markets will
not wait.

Despite growing efforts to explore Open Innovation practices including the impact
on firms’ innovation performance, many managerial and hence research questions
remain unanswered. There are also doubts expressed as to the scope of this term, and
the prevalence of the practices referred to with Open Innovation meaning different
things to different people (INNO-Grips, 2009). The challenge for most is to first
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understand how to be successful at it. This includes even in research terms caused
by a lack of inappropriate theory.

It has been identified that R&D carried out by other organisations can create value
from which the firm can profit. However, firms also need to carry out R&D internally
to create the absorptive capacity to capture some of the benefits from ideas generated
externally (Cohen & Levinthal, 1990). Firms need to manage organised sources of
idea generation more effectively and improve their ability to absorb useful informa-
tion from outside. The degree to which R&D is internalised and the ways internal
capabilities link with external sources of R&D are areas for consideration. The firm
will succeed if it can improve the ways it uses ideas generated internally across
the whole organisation, not just in R&D or design departments; and that building a
better business model to exploit new ideas will provide a better return than focusing
purely on first-mover advantage. Laursen and Salter (2006, p. 132) found that there
were decreasing returns to openness, indicating that there is a point where additional
searching becomes unproductive. Firms that were too open had lower performance
than those able to balance openness with internal activities. Meanwhile, Dahlander
et al. (2021) reflect on the original framework on openness by Dahlander and Gann
(2010) and that important technological, organisational and societal changes in the
past decade and identify the opportunities, costs and trade-offs of different modes of
Open Innovation. A better understanding of the relationship that affects the nature
of openness is needed. In addition, consideration of the dangers of opening up to
external partners should be taken, such as; for danger of theft of ideas, managerial
time demands and transaction costs, over-reliance on external parties, negotiating
and managing external relationships slow down the innovation process by increasing
coordination costs. Meanwhile, Chesbrough et al. (2018) bring new insights on the
need for understanding value creation and value capture, which is paramount for
advancing our understanding of sustained Open Innovation activities—which would
be considered to build value over time.

Underlying issues such as those described that are relevant to how companies can
create value which should be considered in Open Innovation. The term Technology
Valorisation has been expanded here and developed from Andreissen’s (2005) view
of Knowledge Valorisation, where he introduces the concept of Knowledge Valori-
sation as explaining how firms create and capture value, and through the transfer
of knowledge from one party to another ultimately for economic benefit. It is not
clear from the literature in relation to how companies can improve upon the tech-
nology transfer, which takes place whilst undergoing Open Innovation mechanisms.
This term is also expanded from Dekkers (2005) introduction to an integral view of
Technology Valorisation.
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5 Concluding Remarks

How companies are achieving maximum value (monetary and non-monetary) in the
process of Technology Valorisation, whilst engaging in Open Innovation has been
the subject of this study. A lack of systematic practice for managing Open Innova-
tion was identified in the first phase scoping study, whilst the second phase in-depth
interviews generated more detailed insight into areas underpinning value creation
by the case companies, which requires further research. A theoretical framework
(Fig. 2) was identified from the existing literature, connecting insights from theories
on innovation to issues in the Med-Tech field and underpinning theories of Tech-
nology Valorisation, which supported the data collection. Thematic analysis using
Nvivo software, to analyse the primary qualitative research, revealed core themes
and deep insights into the Open Innovation mechanisms utilised by the companies
interviewed, their challenges for forecasting and the difficulties in assessing the
value (including the non-monetary value) which hamper the processes necessary for
Technology Valorisation.

It has been identified that a framework is necessary for Med-Tech companies
to carry out Open Innovation more systematically and to examine the process that
companies in the Med-Tech industry can use to achieve full value through their
innovation process, essentially a framework for Technology Valorisation. Innovation
is not only vital for the success of companies but also determines a company’s very
existence. In an ever increasingly challenging and rapidly changing environment,
adopting open collaboration or what has been popularised as Open Innovation is
needed. It is a recognised concept, but there is still a lack of clear understanding
of the mechanisms, in-bound and out-bound of the organisation, particularly for
Technology Valorisation. This reflects in both managerial practice and the theoretical
underpinning. It seems that to create value out of knowledge is needed, whether it
concerns inventions or patents and in the context of Open Innovation more systematic
practices to engage openly and capture this value are necessary for success.

5.1 Implications for Practice

Theories associated with Open Innovation are commonplace; however, they are
merely reflecting what companies are doing on a conceptual level and they do not
guide them through the processes. We find that companies are exhibiting princi-
ples of Open Innovation—taken as managing the outside-in, inside-out and coupled
processes—Dby trial and error and accordingly when an opportunity arises (consum-
mate with Teece [1986, p. 288]); this has parallels to the Schumpeterian model of
Laursen and Salter (2006, p. 132). In this context, companies do not know how to
capture value during the process but have developed opportunistic approaches, irre-
spective of these approaches being complete or appropriate. In addition, companies
in the Med-Tech sector indicate that they operate under time pressure and there are



Technology Valorisation in Open Innovation Systems: A Two-Phase ... 161

too many avenues to consider for technology development. Hence, the most impor-
tant and most surprising finding is that they are not allocating time and resources to
explore external commercialisation and to create additional revenue streams.

Moreover, the valorisation of technology is strongly hampered by uncertainties in
the positioning of products that incorporate new technologies. According to the find-
ings of our study, these uncertainties appear as inaccuracies for predicting market size
due to shifts in dominant designs, unforeseen moves by competitors and unexpected
reactions by customers (features that were not considered relevant but unexpect-
edly play a large role in product diffusion). Gaining progressive insight during R&D
processes, for example, by using stage-gate methodologies (e.g. akin Cooper, 1990),
can mitigate but not compensate this uncertainty, although Phillips et al. (2006)
state that this might not fit high-risk discontinuous innovation projects. However,
the externalisation of risks is being used by companies in this research; by way of
illustration, companies stimulate collaborators (suppliers, alliances) to develop alter-
native technologies, and they acquire companies with IP on emergent technologies or
simply catch-up through re-allocation of resources. Part of the risks for technology
development is compensated by collaborative relationships, whilst the assessment of
non-monetary and monetary value is simply dependent on the capability of foresight.

Furthermore, this research has revealed that companies in the Med-Tech sector
are engaging in Open Innovation practices to a varying level. Innovation is very
difficult to measure, and the companies acknowledged that they are not very good
at measuring their innovation success. Moreover, this research shows that Open
Innovation could be useful to enable companies to overcome disruptive technologies
in the field or to act fast and keep abreast of dominant designs. But this is only
possible when the internal capabilities for innovation are of adequate level, when
the management of the portfolio of technology and knowledge matches the market
opportunities and when the people skills and culture of the organisation are open
to this approach (Martins & Terblanch, 2003, p. 64). This might indicate that Open
Innovation is not only portfolio management through collaborative relationships but
also an organisational approach (Dodgson et al., 2006, p. 338).

5.2 Implications for Research

Consequently, as a first implication, this research revealed the importance of internal
cooperation in a company and mentioned it as being part of a continuous learning
cycle for the company with human resource aspects as being of particular impor-
tance to Open Innovation; this notion has parallels with the concept of absorptive
capacity as also mentioned by Vanhaverbeke et al. (2007) but hardly links it to internal
processes. Firms can create higher value by effectively managing these processes and
human resources aspects. It is believed that the findings from the Med-Tech sector
may be applicable to other high-tech converging technology areas; further research
would be needed to establish this.
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A second implication is that industry has not established practices for Open Inno-
vation and academic research insufficiently addresses the appraisal of technological
developments in this context. It has also been seen that there is an overemphasis
on managing the value of IP rather than Technology Valorisation as a more encom-
passing concept. This is apparent when it is considered that not all companies seek to
patent innovations as demonstrated by Arundel and Kable (1998), that patenting is
industry dependent (ibid, pp. 138—139), that patents do not work in practice as they
do in theory (Teece, 1986, p. 287), and that collaboration might induce patenting
(Brouwer & Kleinknecht, 1999). This is amplified by the lack of inaccuracies for
predicting the future of markets; the research on this has receded since the mid-1990s,
but it still plays an important role in the valuation of technologies. The approach of
Open Innovation cannot be implemented fully unless it comes along with more
appropriate methods for evaluating and monitoring the market and technological
developments; this would be an important cornerstone for Technology Valorisation
and Open Innovation.

A final implication is that the definition of Open Innovation has expanded since
Chesbrough popularised the term. For example, Gassmann (2006, pp. 224-225) adds
globalisation and user innovation to the scope of Open Innovation although both these
strands of research have been in existence long before this (e.g. Gerybadze & Reger,
1999; Rycroft & Kash, 2004). Open Innovation has only just begun to be associ-
ated with Social Enterprises, with the use of Open Social Innovation as a means
of achieving social change being explored by Tuckerman et al. (2022) establishing
how Social Enterprises manage Open Social Innovation could determine the impact
they can have on tackling some of society’s most challenging social problems. It
becomes apparent that the scope of the term Open Innovation needs to be more clearly
defined and how it differs from other innovation processes or well-established prac-
tices. Based on our research, we propose to restrict the term Open Innovation to the
management of outside-in, inside-out and coupled processes as denoted by Gassman
and Enkel (2004). This comes along with portfolio management, collaborative rela-
tionships and Technology Valorisation. In this respect, Technology Valorisation is
defined as: actions and decisions that companies make in the context of Open Inno-
vation processes to lead them to the greatest value both monetary and non-monetary
to achieve successful commercialisation.

References

Abernathy, W., & Clark, K. (1985). Innovation mapping the winds of creative destruction. Research
Policy, 14, 3-22.

Addison, M. (2010). Open innovation. In KT Scotland policy and practice. Edinburgh, KT Scotland.

Adomako, S., Amankwah-Amoabh, J., Debrah, Y. A., Khan, Z., Chu, 1., & Robinson, C. (2021).
Institutional voids, economic adversity and inter-firm cooperation in an emerging market: The
mediating role of government R&D support. British Journal of Management, 32(1), 40-58.

Allan, G. (2003). A critique of using grounded theory as a research method. Electronic Journal of
Business Research Methods, 2(1), 1-10.



Technology Valorisation in Open Innovation Systems: A Two-Phase ... 163

Anand, B. N., & Khanna, T. (2000). Do firms learn to create value? The case of alliances. Strategic
Management Journal, 21, 295-315.

Andriessen, D. G. (2005). Value, valuation, and valorisation. In Inspirerend innoveren; Meerwarde
door kennis. Den Haag: Krie, pp. 1-10

Arundel, A., & Kable, 1. (1998). What percentage of innovations are patented? Empirical estimates
for European firms. Research Policy, 27(2), 127-141.

Azeem, M., Ahmed, M., Haider, S., & Sajjad, M. (2021). Expanding competitive advantage through
organizational culture, knowledge sharing and organizational innovation. Technology in Society,
66, 101635.

Balog-Way, D. H., & McComas, K. A. (2020). COVID-19: Reflections on trust, tradeoffs, and
preparedness. Journal of Risk Research, 23(7-8), 838—848.

Bayus, B. L. (1987). Forecasting sales of new contingent products: An application to the compact
disc market. Journal of Product Innovation Management, 4(4), 243-255.

Bernardo, T., Sobkowich, K. E., Forrest, R. O., Stewart, L. S., D’ Agostino, M., Gutierrez, E. P., &
Gillis, D. (2021). Collaborating in the time of COVID-19: The scope and scale of innovative
responses to a global pandemic. JMIR Public Health and Surveillance, 7(2), 25935.

Bianchi, M., Chiesa, V., et al. (2009). Exploring the microfoundations of external technology
commercialization. European Journal of Innovation Management, 12(4), 444-469.

Bodker, S. (2000). Scenarios in user-centred design: Setting the stage for reflection and action.
Interacting with Computers, 13(1), 61-75.

Brouwer, E., & Kleinknecht, A. (1999). Innovative output, and a firm’s propensity to patent: An
exploration of CIS micro data. Research Policy, 28(6), 615-624.

Carneiro, A. (2000). How does knowledge management influence innovation and competitiveness?
Journal of Knowledge Management, 4(2), 87-98.

Chatterji, D. (1996). Accessing external sources of technology. Research-Technology Management,
39(2), 48-55.

Chebo, A. K., & Wubatie, Y. F. (2021). Commercialisation of technology through technology
entrepreneurship: The role of strategic flexibility and strategic alliance. Technology Analysis
and Strategic Management, 33(4), 414-425.

Chesbrough, H. W. (2003). Open innovation: The new imperative for creating and profiting from
technology. Harvard Business Press.

Chesbrough, H. (2006). Open business models: How to thrive in the new innovation landscape.
Harvard Business Press.

Chesbrough, H. (2019). Open innovation results: Going beyond the hype and getting down to
business. Oxford University Press.

Chesbrough, H., Lettl, C., & Ritter, T. (2018). Value creation and value capture in open innovation.
Journal of Product Innovation Management, 35(6), 930-938.

Chesbrough, H., & Rosenbloom, R. S. (2002). The role of the business model in capturing value
from innovation: Evidence from Xerox Corporation’s technology spin-off companies. Industrial
and Corporate Change, 11(3), 529-555.

Christensen, J. F., Olesen, M. H., et al. (2005). The industrial dynamics of open innovation: Evidence
from the transformation of consumer electronics. Research Policy, 34, 1533-1549.

Cohen, W. M., & Levinthal, D. A. (1990). Absorptive capacity: A new perspective on learning and
innovation. Administrative Science Quarterly, 59, 128-152.

Cooper, R. G. (1990). Stage-gate systems for managing new products. Business Horizons, 33(3),
44-54.

Cundill, G., Harvey, B., Tebboth, M., Cochrane, L., Currie-Alder, B., Vincent, K., Lawn, J., Nicholls,
R. J., Scodanibbio, L., & Prakash, A. (2019). Large-scale transdisciplinary collaboration for
adaptation research: Challenges and insights. Global Challenges, 3(4), 1700132.

Dahlander, L., & Gann, D. M. (2010). How open is innovation? Research Policy, 39(6), 699-709.

Dahlander, L., Gann, D. M., & Wallin, M. W. (2021). How open is innovation? A retrospective and
ideas forward. Research Policy, 50(4), 104218.



164 J. Roberts

Dekkers, R. (2005). Towards an intergral view of the technology valorisation process. Paper
presented at the IAMOT 2005 (pp. 1-18). Austria.

Dekkers, R., Koukou, M. I., Mitchell, S., & Sinclair, S. (2019). Engaging with open innova-
tion: A Scottish perspective on its opportunities, challenges and risks 1. Journal of Innovation
Economics and Management, 28(1), 193-226.

Diederiks, E. M. A., & Hoonhout, H. (2007). Radical innovation and end-user involvement: The
ambilight case. Knowledge, Technology and Policy, 20(1), 31-38.

Docherty, M. (2006). Primer on open innovation: Principles and practice. Pdma Visions, 30(2),
13-17.

Dodgson, M., Gann, D., & Salter, A. (2006). The role of technology in the shift towards open
innovation: The case of Procter and Gamble. R&d Management, 36(3), 333-346.

Edwards, T., Battisti, G., et al. (2004). Value creation and the UK economy: A review of strategic
options. International Journal of Management Reviews, 5(6), 191-213.

Enkel, E., Gassmann, O., et al. (2009a). Open R&D and open innovation: Exploring the
phenomenon. R&D Management, 39(4), 311-316.

Enkel, E., Gassmann, O., & Chesbrough, H. (2009b). Open R&D and open innovation: Exploring
the phenomenon. R&D Management, 39(4), 311-316.

Enkel, E., & Gassmann, O. (2010). Creative imitation: Exploring the case of cross-industry
innovation. R&D Management, 40(3), 256-270.

Enkel, E., Kausch, C., & Gassmann, O. (2005). Managing the risk of customer integration. European
Management Journal, 23(2), 203-213.

European Union (2022) Guiding principles for knowledge valorisation, factsheet. https://op.eur
opa.eu/en/publication-detail/-/publication/b42166fe-71f4-11ed-9887-01aa75ed71al/langua
ge-en. Accessed 22 April 2023

Fabrizio, K. R. (2009). Absorptive capacity and the search for innovation. Research Policy, 38(2),
255-267.

Freeman, C. (1991). The networks of innovators: A synthesis of research issues. Research Policy,
20, 499-514.

Gassman, O., & Enkel, E. (2004). Towards a theory of open innovation: Three core process
archetypes. In Paper presented at the proceedings of the R&D management conference, pp. 6-9.

Gassmann, O. (2006). Opening up the innovation process: Towards an agenda. R&D Management,
36(3), 223-228.

Gassmann, O., Enkel, E., & Chesbrough, H. (2010). The future of open innovation. R&D
Management, 40(3), 213-221.

Gassmann, O., & Reepmeyer, G. (2005). Organizing pharmaceutical innovation: From science-
based knowledge creators to drug-oriented knowledge brokers. Creativity and Innovation
Management, 14(3), 233-245.

Geisler, E., Krabbendam, K., & Schuring, R. (Eds.). (2003). Technology, health care, and
management in the hospital of the future. Greenwood Publishing Group.

Gerybadze, A., & Reger, G. (1999). Globalization of R&D: Recent changes in the management of
innovation in transnational corporations. Research Policy, 28(2), 251-274.

Gill, J., & Johnson, P. (1997). Research methods for managers. London: Paul Chapman Publishing
Ltd.

Glaser, B. J., & Strauss, A. L. (1967). The discovery of grounded theory. Aldine.

Gopal, G., Suter-Crazzolara, C., Toldo, L., & Eberhardt, W. (2019). Digital transformation in
healthcare—architectures of present and future information technologies. Clinical Chemistry
and Laboratory Medicine (CCLM), 57(3), 328-335.

Gottlieb, S. (2003). The future of medical technology. The New Atlantis, 1, 79-87.

Greenhalgh, C., & Mark, R. (2007). The value of intellectual property rights to firms and society.
Oxford Review of Economic Policy, 23(4), 541-567.

Groenveld, P. (2007). Roadmapping integrates business and technology. Research-Technology
Management, 50(6), 49-58.


https://op.europa.eu/en/publication-detail/-/publication/b42166fe-71f4-11ed-9887-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/b42166fe-71f4-11ed-9887-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/b42166fe-71f4-11ed-9887-01aa75ed71a1/language-en

Technology Valorisation in Open Innovation Systems: A Two-Phase ... 165

Hagedoorn, J., & Cloodt, M. (2003). Measuring innovative performance: Is there an advantage in
using multiple indicators? Journal of Product Innovation Management, 32(8), 1365-1379.
Harris, R. C., Insinga, R. C., Morone, J., & Werle, M. J. (1996). The virtual R&D laboratory.

Research-Technology Management, 39(2), 32-36.

Harrison, S., & Sullivan, P. H., Sr. (2000). Profiting from intellectual capital: Learning from leading
companies. Journal of Intellectual Capital, 1(1), 33—46.

Harryson, S., Kliknaite, S., & Dudkowski, R. (2008). Flexibility in innovation through external
learning: Exploring two models for enhanced industry? University collaboration. International
Journal of Technology Management, 41(1-2), 109-137.

Herstad, S. J., Bloch, C., Ebersberger, B., & van de Velde, E. (2008). Open innovation and
globalisation: Theory, evidence and implications. Vision: EraNet, 19(9), 1-96.

Hervas-Oliver, J., Sempere-Ripoll, F., & Boronat-Moll, C. (2021). Technological innovation typolo-
gies and open innovation in SMEs: Beyond internal and external sources of knowledge.
Technological Forecasting and Social Change, 162, 120338.

Hienerth, C. (2006). The commercialization of user innovations: The development of the rodeo
kayak industry. R&D Management, 36(3), 273-294.

Hillebrand, B., & Biemans, W. G. (2000). Links between internal and external cooperation in
product development: An exploratory study. Journal of Product Innovation Management, 21(2),
110-122.

Hoskisson, R. E., Hitt, M. A., Wan, W. P, & Yiu, D. (1999). Theory and research in strategic
management: Swings of a pendulum. Journal of Management, 25(3), 417-456.

IDEA (2008). Seeing the future. IDEA 2008 brochure: 13.

Inno-Grips (2009). Early career researcher workshop on open innovation and IPR. University of
Manchester.

Innovate, U. K. (2023). Innovate UK knowledge transfer network. https://iuk.ktn-uk.org/

Johnson, M. W., Christensen, C. M., & Kagermann, H. (2008). Reinventing your business model.
Harvard Business Review, 86(12), 50-59.

Johnson, W. H. A. (1999). An integrative taxonomy of intellectual capital: Measuring the stock
and flow of intellectual capital components in the firm. International Journal of Technology
Management, 18(5-8), 562-575.

Keupp, M. M., & Gassmann, O. (2009). Determinants and archetype users of open innovation. R&D
Management, 39(4), 331-341.

Kontogiannis, T., & Embrey, D. (1997). A user-centred design approach for introducing computer-
based information systems. Applied Ergonomics, 28(2), 109-119.

Kostoff, R. N., & Schaller, R. R. (2001). Science and technology roadmaps. IEEE Transaction on
Engineering Management, 48(2), 132-143.

Kvale, S. (1994). Ten standard objections to qualitative research interviews. Journal of Phenomeno-
logical Psychology, 25(2), 147-173.

Langlois, R. N. (2002). Modularity in technology and organization. Journal of Economic Behavior
and Organization, 49(1), 19-37.

Laursen, K., & Salter, A. (2006). Open for innovation: The role of openness in explaining innovation
performance among UK manufacturing firms. Strategic Management Journal, 27(2), 131-150.

Laursen, K., & Salter, A. (2020). Who captures value from open innovation—the firm or its
employees? Strategic Management Review, 1(2), 255-276.

Le Pennec, M., & Raufflet, E. (2018). Value creation in inter-organizational collaboration: An
empirical study. Journal of Business Ethics, 148(4), 817-834.

Lee, S., Park, G., Yoon, B., & Park, J. (2010). Open innovation in SMEs: An intermediated network
model. Research Policy, 39(2), 290-300.

Letti, C., Herstatt, C., et al. (2006). Users’ contributions to radical innovation: Evidence from four
cases in the field of medical equipment technology. R&D Management, 36(3), 251-272.

Lhuillery, S., & Pfister, E. (2009). R&D cooperation and failures in innovation projects: Empirical
evidence from French CIS data. Research Policy, 38(1), 45-57.



https://iuk.ktn-uk.org/

166 J. Roberts

Lichtenthaler, U. (2005). External commercialization of knowledge: Review and research agenda.
International Journal of Management Reviews, 7(4), 231-255.

Lichtenthaler, U. (2008). Opening up strategic technology planning: Extended roadmaps and
functional markets. Management Decision, 46, 77-91.

Lichtenthaler, U. (2009). Outbound open innovation and its effect on firm performance: Examining
environmental influences. R&D Management, 39(4), 317-330.

Lichtenthaler, U., & Ernst, H. (2007). External technology commercialization in large firms: Results
of a quantitative benchmarking study. R&D Management, 37(5), 383-397.

Lijphart, A. (1971). Comparative politics and comparative method. The American Political Science
Review, 65(3), 682—693.

Linder, J. C., Jarvenpaa, S., & Davenport, T. H. (2003). Toward an innovation sourcing strategy.
MIT Sloan Management Review, 44(4), 43.

Lépez, S., Pérez Astray, B., Rodeiro Pazos, D., & Calvo, N. (2015). Are firms interested in collabo-
rating with universities? An open-innovation perspective in countries of the South West European
Space. Service Business, 9, 637-662.

Marinova, D., & Phillimore, J. (2003). Models of innovation. The International Handbook on
Innovation, 1,2164.

Markides, C. (2006). Disruptive innovation: In need of better theory. Journal of Product Innovation
Management, 23(1), 19-25.

Martins, E. C., & Terblanche, F. (2003). Building organisational culture that stimulates creativity
and innovation. European Journal of Innovation Management, 6(1), 64—74.

Matthyssens, P., Vandenbempt, K., & Berghman, L. (2006). Value innovation in business markets:
Breaking the industry recipe. Industrial Marketing Management, 35(6), 751-761.

Meade, N., & Islam, T. (2006). Modeling and forecasting the diffusion of innovation: A 25-year
review. International Journal of Forecasting, 22(3), 519-545.

Meng, L., Qamruzzaman, M., & Adow, A. H. E. (2021). Technological adaption and open innova-
tion in SMEs: An strategic assessment for women-owned SMEs sustainability in Bangladesh.
Sustainability, 13(5), 2942.

Murmann, J. P., & Frenken, K. (2006). Toward a systematic framework for research on dominant
designs, technological innovations, and industrial change. Research Policy, 35(7), 925-952.
Ozkan, N. N. (2015). An example of open innovation: P&G. Procedia-Social and Behavioral

Sciences, 195, 1496-1502.

Park, Y., & Park, G. (2004). A new method for technology valuation in monetary value: Procedure
and application. Technovation, 24(5), 387-394.

Pavitt, K. (1984). Sectoral patterns of technical change: Towards a taxonomy and a theory. Research
Policy, 13(6), 343-373.

Pennings, J. M., & Harianto, F. (1992). Technological networking and innovation implementation.
Organization Science, 3(3), 356-382.

Perkmann, M., & Walsh, K. (2007). University—industry relationships and open innovation: Towards
aresearch agenda. International Journal of Management Reviews, 9(4), 259-280.

Phaal, R., Farrukh, C.J., & Probert, D. R. (2004). Technology roadmapping: A planning framework
for evolution and revolution. Technological Forecasting and Social Change, 71(1-2), 5-26.
Phillips, W., Noke, H., Bessant, J., & Lamming, R. (2006). Beyond the steady state: Managing
discontinuous product and process innovation. International Journal of Innovation Management,

10(02), 175-196.

Piller, F. T., & Walcher, D. (2006). Toolkits for idea competitions: A novel method to integrate users
in new product development. R&D Management, 36(3), 307-318.

Priigl, R., & Schreier, M. (2006). Learning from leading-edge customers at The Sims: Opening up
the innovation process using toolkits. R&D Management, 36(3), 237-250.

Pure-Insight Ltd. (2006). Open innovation: Framework and overview

PWC. (2006). Boosting the knowledge valorisation process; Putting plans into action—direct
your university towards entrepreneurship, a practical study concerning the spin-off generation
process at universities. PriceWaterhouseCoopers.



Technology Valorisation in Open Innovation Systems: A Two-Phase ... 167

Ragin, C. C. (2007). Comparative methods. In W. Outhwaite, S. P. Turner (Eds.). The SAGE
handbook of social science methodology. SAGE Publications Ltd.

Reeb, D. M., & Zhao, W. (2020). Patents do not measure innovation success. Critical Finance
Review, 15, 1-55.

Rosenberg, N., & Nathan, R. (1982). Inside the black box: Technology and economics. Cambridge
University Press.

Rothwell, R. (1994). Towards the fifth-generation innovation process. International Marketing
Review, 11(1), 7-31.

Ryan, G. W., & Bernard, H. R. (2003). Techniques to identify themes. Field Methods, 15(1), 85-109.

Rycroft, R. W., & Kash, D. E. (2004). Self-organizing innovation networks: Implications for
globalization. Technovation, 24(3), 187-197.

Saunders, M., P. Lewis, et al. (2009). Research methods for business students. Pearson Education.

Schumpeter, J. A. (1934). The theory of economic development: An inquiry into profits, capital,
credit, interest, and the business cycle. Boston Academic Press

Shah, S. K., & Corley, K. G. (2006). Building better theory by bridging the quantitative—qualitative
divide. Journal of Management Studies, 43(8), 1821-1835.

Suarez, F. F,, & Utterback, J. M. (1995). Dominant designs and the survival of firms. Strategic
Management Journal, 16(6), 415-430.

Teece, D. (2003). Capturing value for knowledge assets: The new economy, markets for know-
how, and intangible assets. In D. J. Teece (Ed.), Essays in technology management and policy:
Selected papers. World Scientific Publishing.

Teece, D. J. (1986). Profiting from technological innovation: Implications for integration, collabo-
ration, licensing and public policy. Research Policy, 15(6), 285-305.

Teece, D. J. (2006). Reflections on ‘profiting from innovation.” Research Policy, 35, 1131-1146.

Teirlinck, P., & Spithoven, A. (2008). The spatial organization of innovation: Open innovation,
external knowledge relations and urban structure. Regional Studies, 42(5), 689-704.

The Engineer. (2008). Doctor know. The Engineer Online. Accessed November 10, 2008.

Thomson, J. C. (2012). Technology valorisation in an Open Innovation landscape (Doctoral
dissertation, University of the West of Scotland).

Thomson, J. C., Kilgore, L., & Ni Lionnain, T. (2015). The triple helix in action in the fitness sector:
A case study of Chi & Co. Local Economy, 30(8), 925-943.

Tidd, J. (1995). Development of novel products through intraorganizational and interorganizational
networks the case of home automation. Journal of Product Innovation Management, 12(4),
307-322.

Tidd, J. (2001). Innovation management in context: Environment, organization and Performance.
International Journal of Management Reviews, 3(3), 169—183.

Tidd, J., & Bessant, J. R. (2020). Managing innovation: Integrating technological, market and
organizational change. John Wiley & Sons.

Trott, P., & Hartmann, D. (2009). Why ‘Open Innovation’ is old wine in new bottles. International
Journal of Innovation Management, 13(4), 715-736.

Tuckerman, L., Roberts, J., & Whittam, G. (2022). A spectrum of open social innovation within
social enterprise. VOLUNTAS: International Journal of Voluntary and Nonprofit Organizations,
157, 1-14.

Turchetti, G., & Geisler, E. (2010). Economic and organizational factors in the future of telemedicine
and home care. In Pervasive and smart technologies for healthcare: Ubiquitous methodologies
and tools (pp. 322-335). IGI Global.

Twiss, B. C. (1984). Forecasting market size and market growth rates for new products. Journal of
Product Innovation Management, 1(1), 19-29.

Uzunidis, D., Boutillier, S., & Laperche, B. (2020). Innovative milieu as a driving force of innova-
tive entrepreneurship. In Encyclopedia of creativity, invention, innovation and entrepreneurship
(pp- 1377-1389). Springer.

Van de Ven, A. H. (1993). A community perspective on the emergence of innovations. Journal of
Engineering and Technology Management, 10(1-2), 23-51.



168 J. Roberts

Van de Vrande, V., De Jong, J. P., Vanhaverbeke, W., & De Rochemont, M. (2009). Open innovation
in SMEs: Trends, motives and management challenges. Technovation, 29(6-7), 423—-437.

van Giessel, J. F., & Boekholt, P. (2005). Valorising the innovation capacity of the firm. Brussels:
European Commission.

Vanhaverbeke, W., Van de Vrande, V., et al. (2007). Connecting absorptive capacity and open
innovation. CAS Workshop on “Innovation in Firms”, Oslo, Centre for Advanced Study.

Viedma Marti, J. M. (1998). ICBS intellectual capital benchmarking system. In Proceedings of the
8th International Forum on Technology Management, Grenoble, France.

Von Hippel, E. (1988). The sources of innovation. Oxford University Press.

Von Hippel, E. (2005). Democratizing innovation: The evolving phenomenon of user innovation.
Journal Fiir Betriebswirtschaft, 55(1), 63-78.

Von Krogh, G., & Von Hippel, E. (2006). The promise of research on open source software.
Management Science, 52(7), 975-983.

Wallace, M., & Wray, A. (2006). Getting started on critical reading. In Critical reading and writing
for postgraduates. Sage Publications Ltd, pp. 26-38.

Wang, Y., Phillips, F., & Yang, C. (2021). Bridging innovation and commercialization to create
value: An open innovation study. Journal of Business Research, 123, 255-266.

West, J. (2005). Does appropriability enable or retard open innovation? (Chapter 6) (pp. 109-133).
Researching a new paradigm. Oxford University Press.

West, J., & Gallagher, S. (2004). Key challenges of open innovation: Lessons from open source
software. In Academy of management (AOM) conference.

West, J., & Gallagher, S. (2006). Challenges of open innovation: The paradox of firm investment
in open-source software. R&D Management, 36(3), 319-331.

West, J., Salter, A., Vanhaverbeke, W., & Chesbrough, H. (2014). Open innovation: The next decade.
Research Policy, 43(5), 805-811.

Julie Roberts (PhD, SFHEA) is Senior Lecturer in Innovation and Operations Management in
the Department of Management at Glasgow Caledonian University (UK). She has a multidis-
ciplinary background, cutting across disciplines of science and business. Her research interests
include pedagogical research, creative and innovative responses by business to disruption and
utilising critical incident technique to understand learning behaviour. She participates in funded
research with industry, including innovation vouchers and Knowledge Transfer Partnerships. She
is currently a partner in an EU-funded Interreg project with the Cultural and Creative sector,
utilising the Quintuple Helix (5H) model of innovation to support post-pandemic recovery.



Crowd Engineering—An Open m
Innovation Approach Adapted L
to Product Development

Michael Hertwig, Joachim Lentes, Adrian Barwasser, and Frauke Schuseil

Abstract Product development is a complex process that requires significant
resources and expertise. Traditional product development methods can be slow,
expensive, and may not always lead to successful outcomes. Crowd Engineering is a
new approach to product development that leverages the power of crowdsourcing
to accelerate innovation and reduce costs. This method involves breaking down
complex tasks into smaller sub-tasks that can be completed by a large number of
external innovators and developers, often through online platforms. By doing so, it
allows for greater flexibility in development speed and iterations, as well as reducing
the amount of work per step. The involvement of external innovators and devel-
opers in Crowd Engineering opens up new discussions that can lead to otherwise
unachievable innovations. It combines methods of the stage gate model with agile
development methods, making it suitable for adoption in various product develop-
ment models depending on the product type and use case. However, there are poten-
tial challenges to using this approach, such as ensuring quality control and managing
intellectual property rights. The following chapter will discuss the concept of Crowd
Engineering and the implications of its implementation as an alternative product
development process.
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1 Introduction

The diffusion of digitalization is happening in private and business context,
resulting in changes in the way of doing business and commercial procedures
(Mattetal., 2019). Based on Digital Transformation and Smart Manufacturing, enor-
mous changes in the way to innovate, develop and produce products can be expected
(Verhoef et al., 2021).

Working in distributed environments tends to become increasingly important.
More and more people see the office at home as potential second workspace
(Watts, 2021). In addition, digitalization allows processing office tasks, controlling
and supervision of work progress from other places than usual workspaces at the
employer’s offices. This includes contributions to creative processes as well. Even
more independent are Digital Nomads. These people determine their working envi-
ronment and location of work themselves, instead of having them defined by their
employers. Digital Nomads keep contact to their customers, clients and community
almost exclusively via the internet (Nguyen et al., 2020).

At the same time, it is possible to detect an increasing interest among consumers
and users to participate in product creation (Leipzig et al., 2017). The growth of
open innovation formats, like Hackathons, Makeathons and Makerspaces with an
innovation community, is a good indicator for this development (Aro et al., 2020).
Additionally, the number of freely available product designs on sharing platforms
is growing, accompanied by a trend of user-generated content (Cascini et al., 2020;
van der Meer et al., 2021). Based on these trends, it can be assumed that technically
minded people want to be more and more involved in the product development
process of products they are interested in.

2 Challenges for Product Innovation in Small-
and Medium-Sized Enterprises, Especially in Germany

Studies show for German small- and medium-sized enterprises’ (SMEs) typical
innovation barriers like funding difficulties, organizational and personnel problems,
bureaucratic burdens and market risk (e.g., Zimmermann & Thomd, 2016). Thereby,
funding difficulties may refer to the availability of internal or external financial capac-
ities (Astor et al., 2013). Organizational and personnel problems may be a lack of
appropriate experts and difficulties in managing innovation processes, among others.
Concerning bureaucratic burdens, typical aspects are the existing normative frame-
work and bureaucracy-related obstacles which influence the process of implementing
this legal framework. Furthermore, the so-called digital transformation influences all
areas of business. Companies need to rethink their proceedings and way of doing
business. Especially, small- and medium-sized companies are challenged to cope
with the resulting requirements (Yu & Schweisfurth, 2020).
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Despite of the pandemic the last years, the trend to globalized value chains seems
to be still ongoing (UNCTAD, 2021). Multi-national companies are expanding into
new markets. They put high pressure on national governments to improve the business
conditions like reducing trade barriers. The utilization of efficient communication
technologies enables the collaboration among different countries even in real-time.
The decrease of costs for transportation and the reduced barriers in logistic networks
supported this trend as well (Forbes & Schaefer, 2017; Hallstedt, 2017).

The perceived increasing homogeneity of the markets allows the access to knowl-
edge even in emerging countries. Connections via the internet support a mobility of
knowledge and exchange between different stakeholders at various locations. Addi-
tionally, companies acquire required knowledge selectively which forces service
providers to specialize and serve more customers (Djebbi et al., 2007; Szejka et al.,
2017).

The development of Web 2.0 enabled the creation of new business models (Hsu
et al., 2014; Rinner et al., 2008), supported by the technological progress. The
matured information and communication technology laid a base for innovation in the
business models (Hudson-Smith et al., 2009). Big internet companies like Facebook,
Alphabet and Amazon turned the markets upside down by utilizing data as currency
(Brunnermeier et al., 2019; Eggers et al., 2013; Westermeier, 2020).

All these are based on the speed of technological developments. The technological
possibilities supported the companies to push these trends forward.

In the context of product development, digital tools have been established in recent
decades. These tools cover a large area from requirement management all the way
to Computer-Aided Design and are the basis for current methods of development
(Singh et al., 2009). However, as the complexity of the products grows, the approach
of component-oriented development reaches its limits. The reasons for the growing
complexity are different customer requirements, each of which entails a variant or
derivatives. Due to the increasing combination of mechanics, electrics, electronics,
software and in the future business models and services, systems of different life cycle
times are connected (Trippner & Theis, 2016). This results in decreasing life spans,
because the introduction of new software does not fit with already existing hard-
ware. These all speed up development times for new products and result in shorter
product life cycles. With the increasing complexity and interdisciplinary, collab-
oration becomes more important. Only if developers of different domains under-
stand needs, frameworks and requirements of the others, can friction during product
development be reduced. Products need to be understood as systems that fulfill the
customer requirements. Thus, the belief is, one can realize even complex products
with a high degree of individualization, without the increasing complexity to lose the
functionality (Kiibler et al., 2018). To make this objective feasible, a consistency of
all data objects is required to support a seamless interaction as a result. The consis-
tency means in this consequence that all modeled objects with reference to the same
“system-of-interest”, even if modeled by different domains, do not contain contra-
dictions in themselves (Masior et al., 2019). The data must be equally accessible by
all participants in the product development process in order to ensure consistency
and data continuity along the product life cycle.
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Customers are interested in products matching as good as possible to their needs.
In order to optimize products, companies face the challenge of setting up services and
even individualize them (Wiesner et al., 2013). Sometimes, this requires the involve-
ment of additional stakeholders. Therefore, the establishment of stable networks is
needed. The creation of ecosystems is essential which is adjusted and adapted to the
needs of the business opportunities and customer needs (Liiftenegger et al., 2013).
The management of these ecosystems and framework conditions becomes more and
more complex (Zheng et al., 2017).

3 Crowd Engineering

Crowd Engineering in our context is seen as a specialized application of Co-Creation
methods. Like crowdsourcing, a group of individuals brings in their competencies,
time and experiences and sometimes even their infrastructure to participate in the
innovation and development process. Product design processes and product develop-
ment are focused on “design” and development, which includes necessary activities
for the creation of technical products (Koller, 1994). Crowd Engineering is opening
the perspective in product development with methods, processes and approaches
that enable an interdisciplinary group of individuals to be involved in the product
development process. This involvement is not only peripherally, but rather gives the
participating individuals an active role in the design and development process.

Already in 2015, Panchal discussed the idea of design development as a crowd-
based process (Panchal, 2015). In his paper, he focused on the challenges, which
community-based engineering processes would result in.

Key statements can be summarized in this regard as:

1. Expertise from different domains is required to successfully carry out complex
engineering projects. Interdisciplinarity is a significant factor in the success of
Crowd Engineering.

2. A breakdown of complex tasks is required. To create manageable tasks for the
community members, a separation into smaller sub-tasks is required, reducing
complexity to achieve reliable results. Subsequently, a combination of these
partial results is needed to realize an overall result. This most effectively leverages
the positive impact provided by distributed development.

3. The access to compatible and widely accepted development tools, resources and
methods is important to create an integrative environment for all community
members. This results in non-discriminatory participation of all stakeholders.
In essence, the development tools and data formats must be compatible and
interchangeable, to create an overall result from the partial results.

4. There must be clear approaches regarding the distribution of rights. This is the
only way to create transparent ownership, exploitation and usage rights for all
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involved stakeholders. It is also important to clarify the intellectual property and
how the remuneration of these is structured, especially in the case of commercial
exploitation.

To ensure the collaboration of larger distributed groups, most development
processes must take place in the cloud-based IT infrastructure. Eigner, Eiden and
Apostolov propose a platform that provides a structural framework for collabora-
tion. Additionally, the possibility for communication between the participants allows
virtual product development and provides a basis for Crowd Engineering (Eigner
et al., 2017).

A definition of Crowd Engineering was developed by the team of the RoboPORT
project (Hertwig et al., 2020):

Crowd Engineering has the goal of improving technical developments through the partici-
pation of a large number of interdisciplinary actors. Furthermore, the participants can work
on already existing projects to further develop results in this field. Collaboration takes place
independent of location and based on division of labor using information and communica-
tion systems with a development environment adapted for this purpose and suitable tools.
The network of actors provides services reactively based on external impulses or proac-
tively through the contribution of identified gaps in requirements and opportunities on the
performance object.

Regarding the innovation funnel (see Fig. 1), Crowd Engineering is an application
of open innovation methods and techniques to a later phase of product realization
(van de Vrande et al., 2009). The opening of the innovation space will be enlarged
to the development phase.

4 Requirements for Implementation of Crowd Engineering

For companies, Crowd Engineering is a novel approach. This means that many
companies and community members lack experience regarding the suitability of their
project for development in the community. For community members, this hurdle may
not be very critical. Through a simple and barrier-free access to other community
members, they can rely on the experience and knowledge of those around them,
sometimes also referred to as “Wisdom of the Crowd” which was first postulated by
Surowiecki (Surowiecki, 2005).

Core aspect of Crowd Engineering is the integration of a community into product
development. Therefore, some organizational and technical key prerequisites have
to be considered. This is required to facilitate or enable collaboration within a
community.
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Fig. 1 Innovation funnel for the phases from ideation to use (top—open approach, down—closed
approach) (Hertwig et al., 2020)

4.1 Organizational Prerequisites

4.1.1 Addressing a Suitable Target Group

The most important requirement concerning the interaction with a community is a
suitable target group. Addressing the wrong target group may result in bad collabo-
ration. The collaboration could be too slow or even unsuccessful regarding the output
quality.

To motivate a sufficient number of supporters for a Crowd Engineering task, a large
enough portion of the community must be able to contribute to the task. This requires
a sufficient overview of the subject area and fitting qualifications. Of course, not all
crowd workers are experts in the subject area of any given project, but on average
the community must have access to a sufficiently applicable expertise. Otherwise,
the result achieved can never meet the requirements (Afuah & Tucci, 2012).

e Considerations of the knowledge level of the community are a success factor when
planning to integrate a community to development tasks.

4.1.2 Willingness to Collaborate

For a successful community project, it is essential that all parties involved have
sufficient motivation to contribute. All participants need to show a fundamental

M. Hertwig et al.
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willingness to collaborate with all involved stakeholders, which also includes the
sharing of knowledge and experience. Incentive measures or incentive structures
may prove helpful in motivating the community to cooperate in advance (Simperl,
2015). Extrinsic motivation can be achieved, for example, through monetary incen-
tives, such as prize money or compensation. However, intrinsic motivation should be
strengthened where possible. Prioritizing the intrinsic motivation should be a major
aim of all community project managers. This is expected to push the community
participation, as it plays a far greater role, when compared to pure extrinsic motiva-
tion (Zheng et al., 2011). In order to develop intrinsic motivation, the meaningfulness
of the development task is important for many community members. If a task is mean-
ingful from the employee’s or participants point of view, the person identifies with it
and takes responsibility. At the same time, it is important to know what contribution
the individual task makes in the overall context to increase the sense of purpose. This
increases the value of the individual, which has a positive influence on the overall
result (Hackman & Oldham, 1975).

The given degree of freedom in the performance of the task has a great influence
on the autonomy understanding of each contributor. The greater the autonomy in
processing the development tasks, the more the interests and ideas of the community
members can be realized in the result. This increases the willingness to provide labor
(Nerdinger et al., 2011). In addition, greater freedom allows the full exploitation
of the conceivable solution space, which holds additional potential not previously
considered. This must be balanced with the previously mentioned need to integrate all
partial solutions into an overall result. Thus, clear establishment and communication
of requirements are essential.

e When community members understand the significance of tasks in the overall
context, there is a higher likelihood of contribution by members.

e A high degree of freedom supports the intensity of collaboration, enlarges the
solution space and possibly optimizes the generated results.

4.1.3 Community Management

In most cases, it does not make sense to “let go” of a community without any guid-
ance on tasks and projects. Motivation quickly flattens out, and results could drift
in the wrong direction. This is not the only reason why the introduction of commu-
nity management seems to make sense. Motivating the community via small chal-
lenges and new interesting tasks can therefore promote crowd participation. Trans-
parent communication further increases trust and thus acceptance among community
members. If a community manager is designated, in addition to maintaining the plat-
form, he or she can be used as a moderator during discussions and furthermore can
bring in other experts for discussions (Rohmann & Schumann, 2018).

Discussing the potential ecosystem, an analysis of the stakeholders was performed
during the project RoboPORT. The application of personas allowed an exten-
sive human-factors perspective. Based on these results, it was possible to identify
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different utilization scenarios. These scenarios were played out in real Crowd Engi-
neering projects with the participation of several hundred community members. The
following were some of the key learnings regarding community development and
management:

e Physical event formats are particularly necessary in the start-up phase of the
community. They create a sense of community and allow users to establish the
necessary relationships through exchange. After all, this initial community repre-
sents the nucleus for the growing community. This first group of users develops
the initial identification characteristics and values of the community.

e In order to create a longer-term active and self-fertilizing community, sufficient
“noise” must be generated. This noise refers to activities on the platform that are
also reflected in entries in the newsfeed and communication. In the start-up phase,
this must be done by the community management. However, in order to achieve
this in the long term without major efforts by community management, a critical
mass of community members is required. This ensures that there is sufficient
activity on the platform, even if the frequency of activity varies.

e Every community member has a life cycle. This life cycle varies in duration
depending on the background, current life situation, interests and role of the
community member. To avoid stagnation or regression after the expansion phase,
the community must be continuously rejuvenated. This can be achieved by
creating a regular range of opportunities for participation which also has a posi-
tive impact on the community health. As in any social space, ethical hygiene
plays a significant role in the community. Disruptive elements must be reduced,
and positive communication has strengthened. To this end, community managers
must be appointed to ensure compliance with the rules in the digital space and, if
necessary, to sanction any deliberate transgressions.

e The greater the discrepancies in design, operating concept and tools used, the more
difficult it is to create the impression of a consistent workspace. Different work
environments can be designed differently, but it must be possible to switch between
the work areas in a way that is easy to understand. Changes in user interaction
may influence the community building negatively. Therefore, it requires a single
sign-on, in which all work areas are made accessible without barriers with a single
login. The menu arrangement and design should also be similar in order to achieve
a consistent operating concept.

These core results have been qualified by a survey performed with members
of open-source communities. Additional aspects have been added. Therefore, co-
determination of all involved participants is important based on the perspective of
the questioned developers and has an impact on the path to results. For a successful
community project, an equal access to data and information is as important as clarified
competencies and responsibilities.

e Building and maintaining the community are a core component of success.
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4.1.4 Suitability of Tasks

The community must have the opportunity to solve the problem in the first place.
The tasks need to be suitable to the community, and this includes decomposability
into smaller sub-tasks and shareability of these tasks (Benkler, 2006). In addition,
the participants must have the appropriate qualifications to solve the tasks and the
tasks themselves must be described in detail (Blohm et al., 2014).

Concerning the tasks to be performed by the community members and the related
activities, a differentiation can be done based on the criteria, if the activity is
performed alone or with others as a group activity. Single activities include typical
engineering tasks, like described in the ontology of generic engineering design activ-
ities by Sim and Duffy (2003). The respective set of activities is divided in design
definition activities, design evaluation activities and design management activities.
Thereby, design definition is done by means of activities like abstracting, associating,
composing and decomposing, defining itself, generating and so on. Design evaluation
is done by modeling, analyzing, evaluating itself, decision-making and other activ-
ities like testing and experimenting. Besides, these design content-related activities
and design management activities like constraining, exploring, information gath-
ering, planning and prioritizing are needed. When regarding the set of engineering
activities defined by Sim and Duffy, it is obvious that at least a part of them may not
only be done alone but together with others as a group task or activity. A classification
for suchlike activities, or group tasks, was introduced by McGrath (1984) with four
quadrants of tasks, i.e., to generate, to choose, to negotiate and to execute. Thereby,
‘to generate’ refers to generate ideas by creativity tasks or plans by planning tasks, to
choose with regard to solving problems with correct answers by means of intellective
tasks and with regard to deciding issues with no right answer by decision-making,
to negotiate to resolve conflicts of viewpoint (cognitive conflict tasks) or conflicts of
interest (mixed motive tasks), and to execute performance tasks or to resolve conflicts
of power. Consequently, technically oriented activities and collaboration-oriented
tasks have to be considered and potentially supported in Crowd Engineering.

Products with a modular product architecture can be developed independently
(Afuah & Tucci, 2012). This decoupling allows sub-tasks to be distributed among
different actors. Since the individual sub-results interact through clear interfaces,
development speed and iterations can be freely defined for each module, which
increases flexibility (Benkler, 2006).

The granularity per sub-task may reduce the amount of work per step. This enables
crowd workers to share successful results more quickly. Many crowd workers work
on so-called “pet projects” (Your Dictionary, 2021) during work breaks or free time,
which limits the total available working time. If the time required for a positive result
is low, the required incentive is significantly lower (Benkler, 2006) and more people
are willing to participate (Tran et al., 2012).

The greater the dependence of a task on various factors, the greater the complexity
of its processing. Tasks with high complexity have limited communicability. This can
make it difficult for community members to understand. Thus, processing becomes
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coordination-intensive and error-prone (Afuah & Tucci, 2012). Extreme examples
are “immobile problems” that can only be grasped by on-site analysis.

e The definition of a suitable granularity and modularity of the development task is
essential to ensure a successful output.

e A high complexity in development tasks is limiting the application of community-
based processes for these development tasks.

4.1.5 Compatibility

Crowd Engineering is a possible extension of company-internal processes to inno-
vate. The alignment of the culture of an open community and the company’s culture
is important to ensure the success of Crowd Engineering. The corporate strategy,
mainly the “culture” and the “branding”, must be in line with the idea of open-
ness (Gassmann et al., 2013). For a high compatibility, a flat organizational struc-
ture is also very advantageous (Townsend et al., 1998). Many management levels,
a strong hierarchy thinking and a large distance in power are hurdles which need
to be reduced to implement co-creation approaches (Teece, 2010). Therefore, often
corporate processes need to be reorganized and methods of agile development are
implemented.

4.1.6 Legal Certainty

When collaborating with external actors, legal certainty is of great importance. Above
all, ownership and usage rights should be secured in advance, and the same applies
to non-disclosure agreements (Herstatt & Nedon, 2014). Therefore, there is the need
for safeguarding by means like contracts or, in the case of an online platform, the
provision of detailed and easily understood terms and conditions.

e A defined legal framework supports clarity with all stakeholders and supports a
fair and equal collaboration.

For Crowd Engineering projects and related tasks, a broad spectrum of legal
approaches is possible, ranging from typical contracts as used for engineering service
providers in “closed-shop-like projects” to open-source licenses. The appropriateness
of the legal approaches depends on the respective case so that a Crowd Engineering
platform should offer a set of pre-defined legal approaches, which may be customized
for a specific project or task.

4.1.7 Quality Assurance
A community may consist of stakeholders with various backgrounds. Based on that,

the quality of contribution may vary. However, for successful Crowd Engineering
projects, a sufficiently high quality of the projects’ results is important. Therefore, it
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makes sense to introduce a quality assurance. This can be either done by the project
manager, company representatives, or by other community members. In the last case,
it would be necessary to evaluate the contributions of community members to identify
reliable experts with the ability to perform these checks. By earning certificates and
ratings, the choice of these members could be supported. In any case, a transparent
communication about the competencies and skills required for a project or task is
paramount. This gives community members the opportunity to compare the required
qualifications with their own in advance, which may lead to higher satisfaction for
both the participants and the project owner.

¢ Contributions within Crowd Engineering projects must be subjected to systematic
quality assurance.

4.2 Technical Prerequisites

4.2.1 Shared Platform

A common platform for collaboration, ideally made available online, facilitates coop-
eration and exchange among individual community members. This supports them
with the opportunity to work on tasks and projects simultaneously. From the commu-
nity point of view, a common platform is not crucial but increases the performance
significantly. But considering the needed digital continuity of product development
processes to avoid manual transfer of data and information, it seems to be reasonable
to use an online platform to support the collaboration of geographically distributed
individuals, which offers typical functions as offered by PDM/PLM-systems (Product
Data Management or Product Lifecycle Management Systems, respectively). This
not only relates to collaboration (“group”) tasks as mentioned above, but to engi-
neering software systems, which may be offered in cloud-like approaches to the
community members, thereby enabling them to consistently use authoring systems
like Computer-Aided Design (CAD) and the according master data and structures.

4.2.2 Providing a Variety of Functions

For community-based processes, it is valuable to have an independent and creative
community. To attract these types of people, providing the right working environment
is crucial. At the most basic level, all users must have access to related needed func-
tions (Broekhuizen etal.,2021). To enable collaboration by building on existing deliv-
erables, each contributor with a related role must also have access to the same needed
functionalities. This makes it possible to use intermediate results to develop them
further or to use them for new approaches. For the greatest flexibility, it is important
that community members should be able to generate content independently, optimally
by creating and editing projects themselves (Rohmann & Schumann, 2018).
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e Offering suitable and equal functionalities to participants of a Crowd Engineering
project allows successful content generation.

4.2.3 Lowering Entry Barriers

A large set of users can be supported by low entry barriers for joining the community
and the related platform. Therefore, the platform design needs to be simple and easy
to use, especially for new members. To lower the barriers of entry, familiar user
interfaces provide a suitable base by increasing the ease of use and flattening the
learning curve. A simple layout and comprehensible operation make sense from the
perspective of users (Rohmann & Schumann, 2018).

4.3 Additional Aspects Relevant for Success of Crowd
Engineering

Next to the organizational and technical prerequisites, there are further aspects which
may influence the performance of Crowd Engineering. These aspects influence the
performance positively or negatively.

4.3.1 Implicit Knowledge—Framework and Interests

Implicit knowledge, which is not documented and available to others, may give those
who have it a competitive advantage. Ideally all contributing parties in a Crowd Engi-
neering process would share access to this knowledge equally, which would be of
great benefit to the project (Balka et al., 2014). There are however many reasons for
participants not to share their implicit knowledge. The responsible party may find
it difficult to present the relevant information and contexts in a comprehensive way
(Felin & Zenger, 2014). Some might also withhold information on purpose to support
individual interests. This could also be influenced by framework conditions set by
a third party (Afuah & Tucci, 2012). This limitation of openness reduces the satis-
faction of contributing parties and inhibits the proceedings of product development
by the crowd. It is therefore important to nurture an environment, which encourages
openness in that regard (Broekhuizen et al., 2021).

4.3.2 Confidentiality

Confidentiality has a similar aspect like implicit knowledge. The limitation of sharing
information and thoughts due to non-disclosure agreements reduces the success of
Crowd Engineering. The limited knowledge and information reduce the overview
and insights of the participants on the tasks. This may result in solutions outside of
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the targeted solution space (Dawson & Bynghall, 2012). On the other hand, it also
limits the amount of involved community members. This diminishes the potential
outcome and results. But of course, for specific engineering projects and activities,
confidentiality may be crucial.

Confidentiality is especially relevant in projects which are defined as “closed”.
This means that the project owner limits the participation in the process as well as
the flow of related information as needed. Either the project owner invites poten-
tial contributors or community members have to send an application. In that case,
access and contributions are only allowed after a check and approval. A result of that
could be that relevant experts are overseen or cannot participate because they do not
match the criteria of choice. Given the dynamics and general attitude of the observed
community, the application of confidential projects is likely going to be used only for
the minority of Crowd Engineering projects, as these tend to conflict with the values
of open access. It can however not be ruled out that a more commercially oriented
subsection of the community with a focus on these kinds of projects will emerge.

4.3.3 Limitation by Laws and Regulation

Also in Crowd Engineering, normative regulations must be considered concerning
activities, methods, processes and generated results. In certain industries, there are
specific rules and regulation defined by the government or legal institutions. Some-
times, these regulations have an impact on the business field and application field.
Very well known for such regulations are the aviation industry as well as health
science. In this case, the main reason is that nonconformity may lead to illness
or death. This means that restrictions resulting from directives, laws, or sovereign
orders have a serious impact on the development of products. It is not always possible
to achieve conformity between requirement from the directive/law and the type of
community-based development, which limits the use of Crowd Engineering (Harer &
Baumgartner, 2018).

S Impact of Crowd Engineering on the Product
Development Process

In project development, different approaches for process definition are established.
Product development models sub-divide the involved processes into an idealized
form of individual work steps with a hierarchy of phases and subordinate activi-
ties (Jansch & Birkhofer, 2006; Moehringer & Gausemeier, 2003). Various process
models exist for product development that can be applied depending on the product
type and use case (Giirtler & Lindemann, 2016; Schlink, 2018). Coming from the
most widely established ones, it was possible to identify a suitable approach for
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the adoption in Crowd Engineering. This approach combines methods of the stage-
gate model with agile development methods. While the stage-gate model forms the
framework with self-contained phases, agile development methods are used within
the phases. It creates a stable framework. Within the phases, the agile development
supports the flexibility and dynamic nature of a community-based process. In the
case, the outcome of a phase does not match the needs or the defined requirements
that it can be restarted or extended to ensure a sufficiently satisfying result.

As shown in Fig. 2 the analysis was also performed on innovation methods by
incorporating a community. However, the already existing and applied approaches
are only successfully applicable to individual steps or sections of the entire product
development process. Crowd Engineering is bringing together different approaches
or open ways to integrate results out of these methods.

In the following, the identified standard phases of the product development process
in Crowd Engineering projects are discussed in detail.

5.1 Crowd Engineering Phase 1: Concept Phase

The objective of the concept phase is to develop the joint product concept. The basis
could be market research. This lays the base for a target market or a target group
for which customer requirements can be identified. The most plausible concept is
selected based on user requirements, concept development, comparisons and evalu-
ation of the concepts. Traditionally, concept development is initiated and led by the
company. However, prosumers, being very active consumers with the will to partic-
ipate in the development process, could also be utilized to push a development via
the community. When considering the involvement of such external participants, it
is necessary to choose the right individuals. In the following, these are referred to as
the “main users”. This designation does not limit the community to the end users of
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the products but is meant to reference the users (of an online platform) in an online
community. Main users have strong problem-solving skills, are highly engaged in the
community, and know the products well. Furthermore, they have good ideas—similar
to the lead user concept (Hippel, 1986). Of course, requirements for and ideas of the
rest of the “normal” users are also considered, as they might behave differently from
the main users both in their use of the product and in their purchasing decisions. In
addition, already submitted concepts are reviewed and evaluated, and the decision
for a final concept follows.

5.2 Crowd Engineering Phase 2: Planning Phase

The goal of the planning phase is to work out a development plan for the product. A
discussion about product concepts takes place, and the community and especially the
main users are involved in decision-making processes. Also, developed solutions are
considered by key users. If users find it difficult to put requirements into words, or
if they sometimes differ greatly, it makes sense to provide them with a development
environment that helps them to express themselves better.

5.3 Crowd Engineering Phase 3: Development Phase

The development phase can be considered as the main phase. This is where the
intended product gets its shape and functions up until the development of a prototype.
Based on the requirements which have been set in phases 1 and 2, the community
works on the tasks to concretize the product. As mentioned before, it is required to
sub-divide the task of product development in small simple tasks. This approach was
already discussed in the 1990s as concurrent engineering (see Fig. 3). These smaller
sub-tasks need to be solved independently with limited knowledge and experience.
After solving each task or work package, these results are joined together for the
overall result. Clearly defined interfaces are required to make a seamless fusion of
all partial results possible.

The development phase can be subdivided in several development steps,
depending on the complexity of the system to be developed. A key challenge is
ensuring that all parties involved in the development process have access to all rele-
vant information concerning the development, while at the same time encouraging
the developers to document their proceedings and thoughts to share this information
with the community, both during the project or afterward. This is required to later
build on the generated knowledge. The digital nature of Crowd Engineering promotes
this type of documentation; however, ensuring a uniform structure and format of all
relevant results can be challenging given the diverse backgrounds of the participants.
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5.3.1 Decision Management

Classically, technical concepts, developments and innovations are pushed and further
advanced by a company. The company’s objective is to reposition itself better on the
market and earn money with the new product or innovation. Opening up this area to
integrate a community allows the participation of external parties. Besides the many
benefits, it also poses dangers, e.g., the loss of control over the content provided by
community members (Di Gangi & Wasko, 2009). Another issue is potential conflict
between the project owner and the community. For these reasons alone, careful
choices should be made about which ideas, concepts and developments are adopted
and which are not.

In a study (Di Gangi & Wasko, 2009) on the approval of ideas on the IdeaStorm
platform, researchers concluded that ideas with the greatest potential for relative
advantage were not necessarily adopted, as previously suspected. Further, contrary
to expectations, adopted ideas were not statistically different from unadopted but
popular ideas (in terms of the ability to capitalize on assets already owned). The final
hypothesis, that the most popular ideas would be adopted, was also not confirmed.
These results suggest that the decision to adopt an idea is also based on other factors
that are comparably important, such as complexity, observability and trialability.

In the Crowd Engineering approach, the crowd plays a large and important role in
such decisions, namely which ideas and concepts to pursue. In this context, the tasks
or function of the community differs depending on which phase of decision-making
it is in (Chiu et al., 2014).

Chiu’s team used the decision-making process model developed by Herbert Simon
to analyze the role of the crowd in decision-making processes (Chiu et al., 2014).
This approach can be well applied to Crowd Engineering. Simon’s model includes
three main phases before implementation (Simon, 1959):

e Intelligence Phase

The intelligence phase is the initial step. It is often referred to as problem finding or
problem recognition. It is used to analyze the environment for conditions or problems
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requiring a decision. This includes aspects of the project that are not going according
to plan. However, it could also refer to opportunities for further steps in the proceed-
ings. It is crucial to create a complete understanding of the problem. This includes to
analyze the current situation in relation to the aspired state. Next, it is necessary to
understand the differences between those two states, as well as to identify potential
risks and dependencies. This could also give an insight into the importance of the
problem.

e Design Phase

The following design phase has the objective to develop sufficient solution outlines
for the identified problem. The number of potential solutions may only be limited by
time and mental power of the involved parties. Each potential alternative needs to be
evaluated. The evaluation can be performed by quantitative examination or qualitative
approaches. The objective of this is an identification of positive and negative aspects
of each solution.

This phase involves a lot of creativity and innovation to design sufficient solutions.
It incorporates idea creation as well as discussing these generated ideas to identify
advantages and disadvantages of each idea or derivate.

e Choice Phase

Based on the results of the design phase, the choice phase encompasses the compar-
ison of all alternative solutions. The objective at the end of this phase is the
decision.

For identification of the best solution, there are different approaches applicable. There
are either qualitative or quantitative tools to support the comparison process. These
techniques support the prioritization of different scenarios which are connected to
the alternatives. Often uncertainties increase the complexity of comparison because
not all aspects can be clarified. However, the design of this phase has a huge impact
on the outcome of the decision.

The decision model of Simons was extended by two further phases (Marume et al.,
2016). The first would be the implementation phase. The decision will be set into
practice and all connected stakeholders are informed. The monitoring phase is the
last phase where the impact of the chosen solution is regularly checked to improve
conditions or adapt the situation accordingly.

Taking this decision process as a base, the members of the community can
contribute to the three main phases of the model of Simon. The contribution could
be different in each phase.

The crowd could be useful in the search and identification of problems. On the
one hand, the members find concrete challenges to be solved. In this case, after
the identification, the community members discuss the problem and its causes. This
supports the definition and detailing of the problem or challenge. On the other hand,
the multi-disciplinary perspective of the participants can be used to identify most of
dependencies and conditions connected to the problem. The community accumulates
the individual’s knowledge and experience. This enhances the understanding of the
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problem. Additionally, because of the diverse nature of the crowd, the members could
make predictions or identify limitations from different perspectives. Based on this,
potential bias could be reduced or minimized.

The application of methods of open innovation to engineering tasks is a sufficient
approach to utilize the community for the design phase. The co-creation of ideas
based on the defined problem or challenge and corresponding conditions is full of
creativity. Creating contributions is not left to a single person. Instead, groups of
participants are creating contributions together. Through the discussions and adap-
tions of preliminary results of the creation process, different aspects of experience,
expert knowledge and validated solutions can be contributed by the community. The
number of relevant alternatives, as well as the speed at which they are generated can be
higher than in conventional developments. The solution space may be wider because
of submission from domain-external members. All these may contain benefits for
the product development process.

The participation in the choice phase is characterized by voting, evaluating and
identifying of preferences. The method for identifying preferences has great influence
on the overall outcome. A simple voting method is focused on individual preferences,
which show a deviation of the community members. The voting based on different
criteria is more complex, but also more structured (Fig. 4). This may lead to better
technical performance or better market positioning. However, the involvement of
prosumers is strengthening the feedback because prosumers combine the perspectives
of developers and customers.

Task Community Conditions
1
]
I
Problem Design
owner
Direct
information flow
Results
Indirect
information flow
Decision Voting

Fig. 4 Decision process for community-based processes, adapted from (Chiu et al., 2014)
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5.4 Crowd Engineering Phase 4: Testing Phase

The goal of the testing phase is to conduct prototype testing and evaluate the results
in order to gain valuable data on the functionality and performance of a product, often
also under real-life circumstances. The a-test refers to an early prototype test, and a
B-test often involves the customer(s). Key users can be involved in the early stages
to increase efficiency and to test solutions developed by the community through
key users. Once all tests are passed, new products developed with the help of the
community can be launched.

6 Use Case—Roboy

6.1 Description of the Use Case

One of the robots most closely resembling the human body is that of the “ROBOY”
research project. “A robot as good as the human body”. What started in 2012 with
the idea of building a robot boy as a messenger for embodied robotics was adopted
by Rafael Hostettler and has now become a unique visionary initiative. Taking the
idea of embodied robotics further and looking at the human body through the eye of
a roboticist, one quickly realizes that it is a marvel of engineering. It is fast, agile,
dexterous, quiet and self-repairing—simply an ideal robot. On the way to this ideal,
the vision was born to build a robot that is as good as the human body. To achieve
this goal, Roboy became a biologically inspired platform for robot development that
unites students, researchers, companies and artists from a wide range of disciplines.
There, students bring their theoretical knowledge to interdisciplinary development
teams and learn to apply it, companies see their products come to life in a future
market and artists reflect the moral implications of the changes brought about by this
technology.

Roboy Junior was built by Prof. Dr. Rolf Pfeifer’s team at the University of Zurich
as the final culmination (Wick, 2013) of his research on embodied robots: a 3D-
printed humanoid robot that mimics the locomotor system of the human body. Driven
by Swiss entrepreneur Pascal Kaufmann and led by Adrian Burri, now a professor
at ZHAW, the engineering was a collaboration of three engineering firms: Quo AG
designed the body, Zurich Engineering was responsible for the flexible spine and
Sedax AG was working on the iconic head. Roboy Junior, powered by Maxon motors
and equipped with feel by Baumer sensors, rightly attracted international attention
and fame when it was first presented at “Robots on Tour” in March 2013 (Landwehr,
2013). At this point in time, the current “driver” of the Roboy initiative, Rafael
Hostettler stepped into the initiative, and took Roboy over after “Robots on Tour”.
Atthe end of 2013, he moved to the Technical University of Munich to the Robotics &
Embedded Systems Lab of Prof. Dr. Alois Knoll, where the metamorphosis from a
technology demonstrator to a visionary initiative started (Hostettler, 2020).



188 M. Hertwig et al.

6.2 Application of Crowd Engineering in the Use Case Roboy

Crowd Engineering seems to be a great fit to the needs of General Interfaces, the
company now responsible for Roboy (Fig. 5). For this, there are several reasons. The
project Roboy serves as an illustration of a community-based development in open-
source hardware. Since the development is freely accessible, anyone can contribute
to the development or even create or use a related company. So, the legal framework
including disclosure issues is quite simple, as open-source licenses may be used.
Furthermore, General Interfaces is a small, very innovative company, which already
leverages digital means to a high degree.

Roboy as an open-source project is an appropriate use case for the platform.
The development of Roboy 3.0 was done by using the Crowd Engineering platform
as backbone for the project and documented all proceedings on the platform. In
the use case, Roboy developers, students and engineers, who are already involved
in the development, were brought closer together. In addition, the possibility was
offered that external interested parties can inform themselves about the project and
participate. This opened the path to distributed innovation and development process
performed via an online platform. The use of the online Crowd Engineering plat-
form supported the application of process flows used by co-creation communities
to develop open-source hardware components and systems. The Crowd Engineering
platform advanced these process flows by adding required features to support collabo-
rative development, evaluation of developed solution and discussions about problems

Fig. 5 Roboy Junior and Roboy 2.0 (General Interfaces, 2021)
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and challenges. The active interaction of the developers of the Crowd Engineering
platform and the Roboy project team was essential for this. The platform improved
the division of labor, planning and communication via the platform. For the moder-
ator, it was possible to control and manage the entire development workflow by using
digital tools and bringing together assignment and overview of work packages. This
mapping was essential meeting the requirements of industrial users and developers.
Roboy supplied commercial and open-source functional assemblies such as hard-
ware kits and robotic subcomponents, which contributed significantly to the success
of the Crowd Engineering platform. Completed projects expand the knowledge and
experience database, so that the documented experiences and solution approaches
are available as an “idea pool” for the developers of later projects.

6.3 Evaluation of Applying Crowd Engineering to the Use
Case

According to Yin, the validation of the outlined theory can be done by means of
the case study methodology (Yin, 1992). The approach aims to test the previously
developed theory in a practice-based environment (Avison et al., 1999). The Roboy
use case also served to examine the usability of Crowd Engineering in the RobPORT
project using a concrete example.

Since Roboy is an open-source project, the legal framework is clearly defined. The
community contributes through its contribution to the development of further func-
tions and details, which are also made available to the community as an open-source
solution. By using the Crowd Engineering approach, it was possible to virtualize the
development. Work that previously took place at institutes of the Technical Univer-
sity of Munich or on the premises of General Interfaces could thus also be carried
out in a distributed manner. This made it possible to address participants beyond
the boundaries of the university and to inspire them to participate. Even though the
focus was not on gaining additional personnel resources, it was possible to gain many
different competences for the project, which expanded the diversity in the project
environment. This co-production of proposals also led to more solution proposals
and more diverse discussions at Roboy. The theoretical basis for achieving better
products or functional groups was confirmed by Ostrom in terms of complemen-
tary contributions (Ostrom, 1996). Another added value was the multiplication of
usable hardware solutions in the open-source community (Mies et al., 2019). Even
if these were not implemented in the Roboy project due to framework conditions or
the community-based selection process, further use was possible in other projects
(Schmidt, 2019).

However, during use, it became apparent that the community built up through
physical events showed increased identification with the project, as evidenced by
increased exchange activity and a greater number of contributions to proposed solu-
tions. Since a large number of contributors made their labor and creativity available
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to the project on a voluntary basis, it was not possible to check the corresponding effi-
ciency of the effort. This is because a considerable part of the community identified
with the project’s claim to develop innovative humanoid robotics solutions.

A positive factor in the organization of the complex and dynamic project was
the platform as a digital backbone on which everything could be brought together.
Predefined project and process templates reduced organizational issues. The platform
also resolved time invariances, as requests or amounts could be processed by all
members according to their availability. In this way, organizational management
effort was generally reduced, even if quantification was not yet achieved. In terms
of market risks, early feedback from potential customers, gathered through the open
innovation aspects of Crowd Engineering, helped assess the product’s potential for
success, with the open approach helping to raise awareness of Roboy as a future
product.

7 Summary and Outlook

As presented in this chapter, Crowd Engineering offers a possible solution to chal-
lenges in creating product innovations. An overview of the design and interactions
of community-based product development is presented. In contrast to the open inno-
vation approach, Crowd Engineering also takes into account framework conditions
such as technical requirements, manufacturing feasibility and, if applicable, legal
regulations.

Since Crowd Engineering is primarily driven by the creativity of the community,
the boundaries to in-house product development must be clearly drawn. Crowd Engi-
neering can be used to find innovative approaches to issues in the product develop-
ment process. This is because the involvement of external innovators and developers
leaves established paths and opens up new discussions that often lead to innova-
tion. The global pressure to innovate has a particular impact on European small
and medium-sized enterprises, which must bring attractive solutions to the market
despite regulations, increasing competition in terms of personnel and resources of
big companies. With Crowd Engineering, small and medium-sized enterprises in
particular can address aspects relating to finance, personnel, organization, bureau-
cracy and market risk in an adapted manner. This is because Crowd Engineering
addresses the need to innovate faster, be more flexible in distributed development
and bring in external and diverse talent and perspectives that are currently lacking
in the development department without the risk of hiring new staff. When needed, a
number of developers many times the existing team can be mobilized to develop and
validate a variety of solutions in a matter of days. By being able to collect feedback
on the solutions developed, risks to implementation, applicability and attractiveness
can be reduced.

Limiting aspects are the required openness of the companies. Only if sufficient
information on the intended product or solution is made available to the community,
can viable concepts emerge. From research, the definition of the demarcation between
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internal, [P-relevant knowledge and published shares has proven to be particularly
challenging. An intensive exchange with the company representatives is needed in
order to cut out partial aspects for community-driven development or to define them
in a suitable form. A standardization of this delimitation procedure fails due to the
diversity of competition-relevant characteristics of companies. In many cases, the
core contents that make the company unique are insufficiently known to the compa-
nies and must first be worked out. Subsequent research can take up this aspect and
examine it systematically. A clustering of the companies and an associated procedure
model would be helpful to identify the Crowd Engineering relevant content. In this
context, the investigation of suitable interactions between the explicit project orga-
nization (within the companies) as well as the implicit project organization (supple-
mented by the community) can yield clear indications to detail the exchange of
information and rules for integration and communication for companies in order to
optimize the management effort on the part of the company for the integration of
community-based processes.

The design of IP-legal issues is also unclear. Up to now, only the maximum
options have been clearly defined: The company receives all IP rights, or all commu-
nity members have an equal share in the IP. This gives rise to various fields of action.
One task for research could be how to measure the contribution of each community
member to IP-relevant content. This question includes various sub-aspects, such as
share of value contribution, relevance of contributed information, share of rejected
concepts and invested time. There was a lack of criteria to carry out this assess-
ment and to present it transparently and comprehensibly for all parties involved.
For the legislator, the task is to also legally secure new types of participation in
order to establish general, transferable rules for cooperation in community-based
processes. This is because, in addition to participation in the proceeds, the liability
of the community members plays a role that should not be neglected, especially
in highly regulated industries. There is a lack of regulations for this, which makes
it difficult and unattractive to use and also makes it difficult to recruit a suitable
community.

The future of Crowd Engineering will depend on mainly two factors: Will
companies accept Crowd Engineering as a viable addition to current development
processes? And can enough people be motivated for a longer period to participate
in Crowd Engineering communities? For companies, legal concerns, a conservative
mindset regarding the disclosure of information, as well as uncertainty whether the
invested time and effort will pay off, present the greatest challenges. Meanwhile, the
results of the RoboPORT project as presented above show that there are already an
ample number of potential participants for Crowd Engineering projects, as long as
a suitable environment for development, sufficient incentives as well as interesting
challenges can be provided.
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Exploring Conditions for Successful )
End-User Involvement in New Product e
Development

Marianna Koukou and Rob Dekkers

Abstract New product development is important to the competitiveness, growth,
and survivability of companies. End-user involvement in NPD is seen as a deter-
minant for successful new products, and hence, companies are increasingly shifting
towards a direction where they co-create products with end users. However, currently
there is little consensus regarding the contribution of this involvement to new product
outcomes. This study investigates the effects of three different approaches to end-
user involvement in NPD and explores how end users are involved in and influence
the NPD process and end product. The NPD processes of six companies were inves-
tigated on account of the exploratory nature of this study. The findings provide a
holistic overview of three approaches to end-user involvement and emphasise factors
that impact the end-user involvement outcomes. Additionally, the findings provide
direction to managers for making informed decisions regarding how and when to
involve end users for creating more effective and efficient NPD processes.

Keywords New product development - Co-creation + Open innovation * User
involvement - Customer involvement

1 Introduction

New product development (NPD) is widely viewed as a key strategic process for
commercial success and increased sales’ volume of new products. At the same time,
NPD is a very risky and uncertain process, and as a result, managers are often under
pressure to effectively manage it and improve its performance. Nevertheless, many
new products that reach the market fail to be adopted by end users who have long
been believed to be able to provide needs and solution-related information that a
company may lack. Particularly in the last two decades, the role of end users in
NPD has been transformed from passive buyers to active players where end users
are invited to co-create products with companies. Within the NPD field, studies
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related to NPD and co-creation process put emphasis on the active involvement of
end users into the NPD process through activities and social interactions that have
been initiated by the company (e.g. Cooper, 2019; Piller et al., 2010). In this sense, it
is widely recognised that end-user involvement in the NPD process may bring many
benefits to the companies such as more appropriate products or increased market
share. However, despite the popularity and great enthusiasm among practitioners
and researchers for end-user involvement, most NPD studies have taken a ‘passive’
stance to this practice and there is little consensus regarding its contribution to new
product outcomes (Cui & Wu, 2017; Roberts & Darler, 2017). More specifically, an
understanding of the active involvement of end users throughout the NPD process and
how to manage the process for successful NPD outcomes is rare (Galvagno & Dalli,
2014; Roberts & Darler, 2017). In addition, existing studies have mainly focused on
customer relationship management and neglect to examine how and to what purpose
end users are involved in NPD processes (Filieri, 2012; Hoyer et al., 2010). There is
also little academic research on how end users get involved in NPD in terms of their
roles and contributions, and the capabilities for managing and leveraging them as a
resource of NPD. This implies that there is a need for more detailed studies which
would enable a better understanding of involvement patterns, effects, and challenges
faced by the companies. Additionally, there is lack of in-depth insight on a better
understanding of the conditions under which end users should be involved in the
NPD process.

Thus, how end users get involved in NPD and what their contributions are is neces-
sary to investigate in order to increase the effectiveness and also to direct resources for
new product development and innovation. This study investigates the effects of three
different approaches to end-user involvement in NPD (design for end users, design
with end users, and design by end users) and explores how end users are involved
in and influence the NPD process and the end product. While NPD practices may
vary across different contexts, the study focuses on NPD practices in three European
countries including the UK, France, and Greece-Russia. By exploring comparing
and amalgamating three different levels of end-user involvement in NPD within
different European countries, the study attempts to gain more creative insights and
a multiparadigm understanding of the investigated phenomenon (Lewis & Grimes,
1999).

Therefore, this exploratory study is focusing on three main research questions:

e How and why are end users involved in the NPD process?

e What are the effects of end-user involvement in each successive phase of the NPD
process?

e What is the contribution of end-user involvement to the (design and functionality
of the) end product?
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2 Theoretical Background

2.1 Challenges in NPD

NPD has been discussed to be central to business prosperity (Frishammar &
Ylinenp#d, 2007), with contributions to increased competitive advantage (Lin &
Huang, 2013; Tzokas et al., 2004), sustained corporate growth and market lead-
ership (Barczak & Kahn, 2012), and profitability (O’Hern & Rindfieisch, 2010).
Nevertheless, successful NPD is still a complex and challenging task. Some of the
challenges associated with NPD processes are summarised in Table 1.

A widely accepted way to reduce the above risks and challenges associated with
NPD is to obtain accurate information and understanding of end users’ needs (Cooper,
2011; Rejeb et al., 2006; Trott et al., 2015). Appropriate need analysis is a major
concern in new product development projects (Boly et al., 2016). However, end
users have long been believed to be able to provide needs (i.e. end users’ input
about their needs and preferences) and solution (i.e. end users’ input about potential
ways to solve problems)-related information that a company may lack (Chang &
Taylor, 2016; Griffin & Hauser, 1993; von Hippel, 1986). Hence, it is suggested by
many (e.g. Cooper, 2019; Barczak & Kahn, 2012; Griffin & Hauser, 1993) that by
actively involving end users in the NPD process, the above-stated challenges can be
minimised.

Building on the definition of O’Hern and Rindfleisch (2010) in this study, end-
user involvement in NPD is seen as a form of co-creation and is defined as: a set of

Table 1 Main challenges for successful NPD processes

Challenges for successful NPD process Discussed by
Inadequate market research techniques. Cooper (2019), Carlgren (2013), Goffin et al.
Companies may neglect to invest on (2010), Prahalad and Ramaswamy (2000)

before-launch marketing activities or may rely
on traditional market research approaches (e.g.
surveys) that are guided by specific and direct

questions. These fail to accurately capture end
users’ needs

Acquiring, transferring, and using ‘sticky’ Fiiller and Matzler (2007), Jeppesen (2005),
information that end users hold is a challenging | von Hippel (2001)
and costly task

General trend towards more heterogeneous Cooper (2011), von Hippel (2001), Ogawa
end-user needs coupled with fast-changing and Piller (2006)
market trends, and the globalisation of markets

Rapid changes in end users’ preferences Chang and Taylor (2016) and Lakhani et al.
supported by changing technologies may add (2014)

extra cost and time on a company’s NPD
process and may result to the development of
less relevant products
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collaborative activities that are initiated and facilitated by the company and in which
(current or potential) end users may contribute at various NPD phases and may select
or provide suggestions on the content of a new product offering, to create (new)
superior products, improve new product success, and to gain competitive advantage.

2.2 Three Different Approaches to End-User Involvement
in NPD

End-user involvement in NPD can be distinguished by the roles end users can
play. Bringing together perspectives from strategic management literature, quality
management literature, new product development literature, and design studies,
researchers have identified five main roles for end users in value creation. These
include the end user as resource (or information source), co-creator (or co-producer,
co-developer, or partner), buyer, user (or consultant), and product (or subject) (Cui &
Wu, 2017; Damodaran, 1996; Lengnick-Hall, 1996; Nambisan, 2002; Olsson, 2004;
Sanders & Stappers, 2008). The first two end-user roles (resource and co-creator)
are at the input side of co-creation activity, whereas the other three are at the output
side of the process. The end user as a buyer and as the product is less relevant to
the active involvement of end users in the NPD process and the NPD context in
general (Nambisan, 2002). The different roles end users can take during the NPD
process differ in anumber of ways and entail some contrasting attributes. For instance,
whereas some end users may provide information about possible solutions, other end
users may be better suited to evaluation of concepts or to get involved in the refine-
ment of a prototype. However, all of the different roles are important for improving
not only the NPD output (i.e. end product) but also for improving the overall NPD
process (e.g. reducing costs).

Kaulio (1998) and Piller et al. (2010) have proposed a three-levelled categorisa-
tion on the degree of end-user involvement. While different terminology has been
used to refer to the approaches of end-user involvement (Kaulio [1998] has taken a
designer’s perspective, whereas Piller et al. [2010] have taken a broader NPD view),
the descriptions and arguments are identical. More specifically, the three approaches
to end-user involvement as proposed by Kaulio (1998) and Piller et al. (2010) include.

2.2.1 Design for

Refers to an NPD approach where products are designed without end users’ direct
involvement in the process (Kaulio, 1998; Piller et al., 2010). Companies mainly
use existing end-user information from diverse input channels (e.g. feedback from
sales), or research reports from third parties (Dahan & Hauser, 2002). Companies
may also analyse statements posted by end users on online communities (Kozinets,
2002) or information gathered by engineering-based methods like quality function
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deployment (Akao, 1990). End users are consulted, but do not actively participate in
the decision-making process and do not significantly influence or change the design
and the final product (Bergvall-Kareborn & Stahlbrost, 2008). It is rather the NPD
team that has the active and controlling role (Kanstrup & Christiansen, 2006) as
they initiate, stage, run the NPD process and create ‘the solution space’ (von Hippel,
2001). There is some iteration process between the NPD team and the end users
where the NPD team creates something, and the end users comment upon it. Hence,
the end users have a relatively responsive role, whereas they may provide information
when requested while it is the NPD team that act as experts and represents end users’
interests.

2.2.2 Design with

The company gathers and utilises data on end-user needs and preferences as in
the ‘design for’ level. However, what is different is that end users are given the
opportunity to react to different proposed solutions (Kaulio, 1998; Piller et al., 2010).
In this sense, in the early NPD phases’ surveys, interviews or focus groups may be
utilised for capturing end users’ need and preferences (Piller et al., 2010). In the later
NPD phases, the company may present different concept testing solutions to end users
and ask for their opinion and suggestions (Kaulio, 1998). In this level of involvement,
whereas the NPD team still has the more active and controlling role (especially, in
relation to initiating, staging, and running the process), the end users have a strong
voice; especially when it comes to the control over form and content and to some
degree the solution space (Bergvall-Kéreborn & Stéahlbrost, 2008). Hence, the end
users are empowered with control, and in their most active role, they may strongly
influence the design and the final product. In this sense, the NPD team supports the
end users and ensures that they have the opportunity to make suggestions that are
important to them.

2.2.3 Design by

In this level, the end users are actively involved in the design or development of
new products (Kaulio, 1998; Piller et al., 2010). This is aligned with the notion of
co-creation where end users are actively involved and take part in the development
of new products. Subsequently, through the end users’ input, the company gathers
information about needs, applications, and solutions (Piller et al., 2010). In this level
of involvement, the end users may design and develop parts or ideas for a product
working with and supported by the designers and by different kinds of tool kits. In
this way, the end users inspire the NPD team, which takes over and shape and finalise
versions of the end users’ products (Kanstrup & Christiansen, 2006). The lead user
approach is included in this level of end-user involvement but is seen as an extreme
where end users may take the role of a sole developer in the NPD process.
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Fig. 1 End-user involvement continuum

Considering all the above, Fig. 1 illustrates the end-user involvement continuum
together with the different roles end users can take. At one extreme of the continuum,
the NPD team makes assumptions about needs and requirements and may even ignore
end-user input. At the other extreme of the continuum, end-users design and develop
products with the NPD team.

However, despite the three approaches emanating from different perspectives, they
have been found to not only have differences but also to share similarities regarding
the outcomes of involving end users in NPD. For instance, in terms of the benefits that
end-user involvement may bring, all three approaches have been discussed to be able
to successfully identify end-user needs and requirements (Ahmed & Amagoh, 2010;
Dahlsten, 2004; Tsimiklis et al., 2015) and to reduce risks related to the uncertainty of
product designs (Cauchick Miguel, 2005; Dahlsten, 2004; Nagamachi, 2002; Sand-
meier et al., 2010) Table 2 is based on the findings of the systematic literature review
conducted prior to this empirical study (Koukou et al., 2015) and provides a summary
of the characteristics of each approach.

Nevertheless, the systematic literature review (Koukou et al., 2015) has identi-
fied a number of shortcomings in the current literature discussing end-user involve-
ment in NPD. First, risks and challenges associated with end-user involvement in
NPD are not very often discussed which indicates that within the current litera-
ture, the conditions, outcomes, and effects of end-user involvement in NPD may
be poorly understood. Second, extant literature rarely has distinguished between
distinct approaches or methods of end-user involvement in NPD. That way, most of
the previous empirical studies have neglected to consider how different approaches
may focus on different ways for capturing and transferring end user’s needs and
requirements, within different levels of comprehensiveness (richness of information).
Third, most studies have focused on discussing end-user involvement on specific
NPD phases (e.g. the fuzzy front end) and most of them have not considered the
potential contribution or potential challenges of involving end users throughout the
NPD process. These three shortcomings indicated that there is no solid evidence in
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Table 2 Summary of the characteristics of the three approaches
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Design for

Design with

Design by

What are the benefits
of involving end users

Follows a systematic
way of thinking that

Mainly aims at
reducing development

Supports identification
of new markets,

in the NPD process? | results to better costs and increased number of
planning of product | time-to-market as well | different ideas, and
requirements, better | as increasing the better insights into
market analysis, number of new ideas | product requirements
enhanced generated
communications
within the company,
reduction of
development costs,
and time-to-market

What are the It is stressed to be Successful Brings concerns on

challenges of
involving end users in
the NPD process?

time consuming, and
it is not
recommended for
complex products

implementation of
end-user involvement
is mostly dependent
on the selection and
use of the right tools
and right type of end
users at the right time

appropriate selection
of tools and which of
these tools is best
suited for specific
design questions

When end users get
involved?

Applicable mostly
during the initial
phases of NPD; very
rarely it has been
discussed for later
stages of NPD

Implemented in every
phase of NPD

Mainly used during the
early development
phases of NPD
although more recent
studies indicate that it
could be used during
other phases as well

How end users get
involved?

It makes use of
‘indirect’ tools (e.g.
surveys) and it is
explicitly used for
improvements of
already existing
products

Relies mostly on web
technology-based
tools for involving end
users in the NPD
process

Broad range of
different tools

Source Amalgamated from Koukou et al. (2015)

the current literature to substantiate how best involving end users in the development
of a product is related to successful NPD. Hence, by simultaneously investigating and
comparing three different approaches of end-user involvement in NPD, this study
seeks to offer a broader and more complete understanding of the contribution of

end-user involvement to NPD outcomes.
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2.3 Methodology

As there is only limited research that has investigated the effects of end-user involve-
ment throughout the NPD process, this study intends to gain a better understanding
on how and why end users get involved in NPD and how they impact the end product.
Therefore, a case study deemed to be the most suitable option for generating in-depth
insights and achieving a profound understanding of the NPD process (Eisenhardt,
1989; Yin, 2003). The appreciation of different settings and complex dynamics of
end-user involvement in NPD requires focusing on cases of particular firms in order
to be confident that all the levels of end-user involvement have been investigated.
Additionally, end-user involvement and engagement in the NPD process involves
many different individuals, different organisational departments and depends on
different (organisational or individual) cultures and attitudes. Hence, a multiple case
study methodology matches this study’s comparative research. Six case studies were
selected to be carried out within six different companies. The selection of appro-
priate cases was based on the individual characteristics of the firms, as well as the
overall composition. Companies were selected that operate in a business-to-consumer
market, in a consumer’s product (not service) domain. To allow for more insightful
comparisons between the cases and between the different approaches to end-user
involvement, the size of the companies was equally distributed among small, medium,
and large sizes.

The information on end-user involvement in NPD was approached from multiple
sources of evidence and did not rely on a single method (Miles & Huberman, 1994;
Yin, 2003). Data collection methods included semi-structured interviews with indi-
viduals from different departments (e.g. production, marketing, designing), focus
group, secondary data (e.g. product development documents, brief, and presenta-
tions), and (participant) observations (e.g. site visits). The unit of analysis was set
on a project level, and in each of the case companies, a specific NPD project was
discussed addressing activities and impact of end-user involvement in each one of
the NPD phases. Table 3 provides an overview of the case characteristics and main
data collection instruments.

In line with the nature of this research’s aim and questions, the collected data
was analysed following the general thematic analysis approach indicated by Braun
and Clarke (20006): first, the interview transcriptions were read, and notes were taken
about initial ideas and repetitive or unique patterns within the data. This process
facilitated the identification of some key themes and uncovered initial similarities
and differences among the interviews of each case. After all the interviews across the
six cases were transcribed and read, relevant secondary data for each case was read
and assessed. After that, initial codes were created. Once all data were coded and
collated, the analysis were re-focused on the broader level of themes. This included
sorting and clustering all the different codes into potential themes. The relationship
between codes, between themes, and between different levels of themes was assessed
and resulted in a collection of themes and subthemes. Finally, the developed themes
and subthemes were reviewed and refined.



205

Exploring Conditions for Successful End-User Involvement in New ...

urw Oy [—-01 1 (seakordwo
109l01d ozuoy)H Z jue)[nsuod 309lo1d ‘xoSeuew [eIoUID) QQuel{ | (G7 >) WNIPIN pooq BRZ
urw )8—09 1o3euew Joofo1d ‘ToSeurwr
1089y Jojem arenbg ¢ | uoneaouur jonpoid pue Sunoyrew rSeuew (Y Qouel] oSre | sioyeoy aoyepy | uopisdg
ur ()1 109 JuB)SISSE (s9akordwa
JOIP-JUSWIIBAL], ¢ | yoreasar ‘101eSnsoaut [edrourid ‘peoy wes) yoreasay SN 0] >) OIOIAL | POOJ [eJIPIIA el
uru )6—0S (soakodwo
aurf Suryor) ¥ sookordurs 100 doys ‘1eeuew [e10U3 ‘OHD SN 0S >) [rewsS QXL | PuwwIRD
(ourze3ew Apyyuowr) urw O] [—0L Io3euew 909010
uorysej Jo A103ST ¢ | 10onpoxd dnoig 1030311p JunjodIEW ‘I0JOIIP [BIUAL) |  PUE BISSIY agre] Surysiqng vlog
urw )6—09 KouaZe
dnoi3 juowdo[oAap
QOTAQp [BOIPAJAl | SNOOJ [ pue ¢ s1oug1sop ‘roSeuew 109(oxd ‘1oTeuew [BIOUID) SN WNIPIJA jonpoig eydry
1o9fo1g SMOTAIIU] so[goid  syuedronreq uornes0] az1g PIeL ase)

SIUSWINISUT UOT}OS[[0D BIEP UTEW PUB SONSLIORIRYD SB)) € J[qRL



206 M. Koukou and R. Dekkers

Table 4 Companies’ characteristics

Industry Size Operation | Culture of sharing and | Experience with
country receiving information | end users
Alpha Engineering/ Medium | UK Open > 5 years
NPD consultant
Beta Publishing Large Russia and | Towards open > 10 years
Greece
Gamma | Textile Small UK Open 5 years (since it
was founded)
Delta Food (medical) | Small UK Open First project
(micro)
Epsilon | Heating systems | Large France Towards closed 7 years
Zeta Food Medium | France Closed First project

3 Findings and Discussion

3.1 Context Differences

The companies that served as cases have some differences in context and character-
istics which may have an impact on end-user involvement in NPD (Table 4). While
irrespective of the industry, all studied companies follow similar NPD processes that
end-user involvement in some NPD phases may be restricted due to policies and
regulations that need to be followed when working on a specific project. Further-
more, this study has found that smaller companies promote a more collaborative
‘company culture’ (in contrast to larger companies) which makes them more open
in working closely with end users and keener in listening to and implementing end
users’ suggestions. This conduct may also be related to the country of operation of
each company, as the French companies were found to be more resistant in accepting
end users’ suggestions and requests. Finally, the findings suggest that a company’s
level of experience of involving end users does not have a significant effect on the
NPD process and the outcomes of the involvement.

3.2 Classification of Cases

Although with the chorizo project Zeta attempted to actively involve end users in the
NPD process, it is closer to the ‘design for’ (DF) approach. End users were asked
about their opinion on the product, but they had a rather passive role throughout the
NPD process. Instead, it was the NPD team who made all the decisions and in cases
acted as experts, ignoring end users’ input (e.g. although end users raised issues
related to the shape of the product, during the product re-design end users were only
involved in organoleptic tests) (Fig. 2).
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Instrumental Approach Open Innovation Participatory Design
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Fig. 2 Classification of the six case companies against the end-user involvement continuum

On the other extreme of the continuum, ‘design by’ (DB), Alpha and Gamma have
been closely collaborating with and involving their end users in the NPD process.
Alpha made sure to actively involve end users from the beginning to the end of
the NPD process. Although at the boundaries of ‘design with’ and ‘design by’, the
close collaboration of Alpha with end users especially during the prototype phases
positions it closer to a ‘design by’ approach. Due to its customer-centred business
model and ethical principles, Gamma perfectly fits the ‘design by’ philosophy. This
is evident in the involvement of lead users who were actively engaged in the design
and development of products as equal members of Gamma’s NPD team.

The rest of the cases fall into the ‘design with’ (DW) approach, as end users
were involved mainly for validating solution as these had been suggested by the
NPD teams. Epsilon, however, made some attempts in more actively involving end
users in some NPD phases by collecting and implementing end users’ ideas. It could,
therefore, be noted that comparing to Beta and Delta, Epsilon is closer to the ‘design
by’ approach. Also, it is possible that if Delta was not restricted by regulations, end
users would be more actively involved in the NPD process.

3.3 Benefits and Challenges of End-User Involvement
in NPD

Six sets of benefits were identified as contributing to more successful NPD processes
(Table 5). All three approaches were found to be beneficial for identifying end users’
needs, reducing the uncertainty of product designs, and increasing number of ideas.
These benefits have been widely discussed in prior literature (e.g. Ahmed & Amagoh,
2010; Dahlsten, 2004; Wilkinson & De Angeli, 2014). However, and among other
benefits, each of the approaches was found to have some more distinct benefits. For
instance, in DB, the mutual benefits of NPD teams working closely with end users
were emphasised in the form of knowledge exchange. Specifically, it was found that
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end users were able to acquire new skills, and accordingly, NPD teams were benefited
from gaining new knowledge from end users which they could use in other projects.
This is something that to best of the researcher’s knowledge has not been investigated
in literature in the NPD and innovation domain. Hence, whereas involving end users
in NPD may bring typical benefits such as better identifying end users’ needs, some
other benefits are more likely to be achieved by following one of the three approaches
to end-user involvement.

Table 5 Benefits of end-user involvement across the six cases

Benefits

Alpha

Beta

Gamma

Delta

Epsilon

Zeta

End user

Needs identification

X

X

X

X

Increase end-user
engagement/adoption

X

X

Help end users to
acquire skills

Planning

Better insight into
product requirements

Prioritise product
requirements

Better overview of the
project

Reconsider own
strategy/product
offerings

Financial

Increased profitability

Identification of new
markets

Identification of new
segments

Risk

Reduced uncertainty of
product designs (and
avoid mistakes)

Increase success rate

Ideas generated

Increase the number of
ideas

Increase the novelty of
ideas

Company

Knowledge gained

Increase motivation/
confidence in project

Contributing to solving
disagreements within
NPD team
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Difficulties in articulating end users’ needs and suggestions are one of the most
cited challenges in the literature independently of the approach followed by compa-
nies (e.g. Cui & Wu, 2016; Enkel et al., 2005; Rejeb et al., 2011). However, only three
out of the six companies in this study were found to face difficulties in articulating
end users’ needs. More specifically, the study has found that success of involving
end users in the NPD process may be affected by different challenges that companies
have to face depending on the approach they follow (Table 6). End-user involvement
following a DB approach faces challenges which are related mainly to appropriately
managing end-user involvement. End-user involvement through DW was found to be
challenged mainly by appropriately organising end-user involvement and managing
communication in heterogeneous groups. Finally, appropriately organising end-user
involvement and managing information and knowledge are the main challenges for
companies following the DF.

Table 6 Challenges of end-user involvement across the six cases

Challenges Alpha |Beta |Gamma |Delta |Epsilon |Zeta
Organising Identification of right X X X
end-user type of end user
involvement Finding enough end X X X X
users
The best period to X
involve end users
Managing Changing end user’s | x X
end-user opinion
involvement Focusing on details X
Constant changes on X
designs
Overpowered end user X
Cultural differences X
Managing X X
communication

Jumping to solutions | x

Emotionally involved X

Managing Articulating end-users | X X X

information and | needs

knowledge A high number of X X
ideas
Accept end users’ X

opinion and feedback

Complexity Complexity of X X X X X
products
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3.4 Impact on NPD Time and NPD Cost

Prior literature on DW and DF studies has reported that end-user involvement leads to
faster and less costly NPD processes (e.g. Herstatt & von Hippel, 1992; Lettl, 2007).
However, the findings of this study show that involving end users in the NPD process
is a lengthy and time-consuming process. Similarly, most companies recognised that
end-user involvement is associated with increased costs. These are mainly related
to organising and facilitating end user involvement as well as to pursuing changes
and alterations according to end users’ feedback and requests. Nevertheless, all six
companies highlighted that irrespective of the cost and time-commitment end-user
involvement in NPD is a very crucial and perhaps necessary condition for developing
more appropriate new products and for increasing the new products’ success rate in
the market.

3.5 When and How End Users Get Involved in NPD

The different approaches to end-user involvement were found to be suitable for
certain NPD phases. When following a DB approach, end users play an active role
throughout the NPD process, and they are involved in decision-making about the
characteristics and functions of the product. On the contrary, in DW and DF, end
users are contacted after the company has developed a new concept for a product in
order to evaluate it. Nevertheless, across the three approaches, end-user involvement
is more intense and is seen as most important during the concept development phase
and the prototype development and testing phases. This contradicts with discussions
in the current literature that the value of end-user involvement diminishes during
the development (middle) NPD phases and that end users should be involved much
earlier than in prototype development phase (Chang & Taylor, 2016; Daecke et al.,
2015; Enkel et al., 2005; Gruner & Homburg, 2000; Roberts & Darler, 2017). Overall,
whereas the three approaches were found to be better applicable in different NPD
phases, the findings also support that end-user involvement is most beneficial during
the concept development and prototype development and testing phases. Table 7 is
an overview of the NPD phases that end users get involved and the tools they use.
The study concludes that the three approaches favour different types of tools.
Specifically, DB employees mainly direct' type of tools (e.g. brainstorming, mock-
ups), DW both direct and indirect® (e.g. surveys, diaries), and the DF traditionally
uses indirect tools. Interestingly, in any of the three approaches, web-based tools
are hardly used for involving end users. This finding does not reflect the notion in
the literature which investigates and discusses many practical applications of how

! Direct tools: end users take part in a number of tasks along with designers, such as the development
of prototypes or workshop sessions.

2 Indirect tools: end users provide information about their needs and requirements and the designers
take that information and translate it into product characteristics.
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Table 7 Overview of the NPD phases end users get involved and tools used

NPD Phase Alpha Beta Gamma Delta Epsilon Zeta
Id Idea g Indirect &  Indirect & Direct Indirect - -
(early phase) direct Web-based

Idea screening

Concept development

Development Prototype development Indirect
(mid-phase) direct
Prototype testing Direct Direct Direct Indirect & Direct Indirect &
direct direct**
Market test Indirect Indirect Direct**
Launch (late  Pre-launch/product Indirect - Direct Indirect® Indirect
phase) develop
Communication test Direct

P27 + The company does not have this phase
|- | :End users were not involved in this phase

= + Happens traditionally but not for the square heater praject
(™| : Happened for the chorizo project only

online technology is used for better integrating end users in the NPD process (e.g.
Antorini & Muiiz, 2013; Fiiller & Matzler, 2007; Wu & Fang, 2010). The companies
in this study only made occasional use of basic online tools. In this respect, the main
reasons for not using web-based tools were (i) lack of information accuracy and (ii)
privacy issues.

3.6 End-User Involvement Impact and Effects on NPD
Process and the End Product

The study found that end-user involvement through the DB approach has a strong
impact throughout the NPD process, and they can influence decisions and become
co-creators of new products. When following the DW approach, end users have
a moderate impact during the overall NPD process. This mainly happens because
managers and NPD teams are always in control of defining the end-product char-
acteristics. Even when end users are asked for their opinion and suggestions, their
empowerment happens with control. With the DF approach, end users have little to
no impact during the NPD process. An explanation for that is that the companies may
not appropriately or adequately organise and facilitate the involvement activities in
order to gather valuable information and suggestions from end users. Also, although
end users’ opinions and suggestions may be recorded, companies simply choose not
to follow them.

When viewing and comparing all the six cases together, it becomes clear that the
frequency of end-user involvement in the NPD process is not necessarily associated
with the outcomes and the influence they have on the end product. Contrastingly,
what is of highest importance is how (tools) end users get involved and for what
purpose. For instance, in Beta end users are involved mainly for validating predefined
options and solutions; hence, they only have a weak influence on the end product.
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Table 8 Overview of reasons for not implementing changes as requested by end users

Type of reasons for changes not Alpha | Beta |Gamma |Delta Epsilon | Zeta
implemented

Economic constraints X X X X

End-user ideas regarded as not X X

important

Impact on functionality X X X X
Above the company’s capabilities X

Impact on usability X X

In use by competitors X

Legal agreements X

Regulations X X

Phase of NPD X

Were all end users’ change requests | NO YES | YES NO NO NO
implemented?

End users’ influence on the end Strong | Weak |Strong | Medium | Medium | Weak
product

In the cases of Alpha and Gamma, end users had a strong influence on the end
product. Compared to the other four cases, it is evident that end users had been
provided many opportunities throughout the NPD process to express their views
and to actively contribute to the end product. Furthermore, the NPD teams did not
always provide predefined solutions to the end users and hence created a more open
and engaging environment for collaboration. Nevertheless, giving opportunities to
end users to actively participate in the NPD process does not necessarily mean that all
their feedback and suggestions will be followed by the NPD teams. Table 8 provides
insight on the reasons as to why companies may not be able or chose not to implement
changes requested by end users.

3.7 Appropriateness of Each Approach to End-User
Involvement in NPD

Putting it all together, it can be seen that the three approaches may have a quite
different impact on the NPD process. However, the findings also suggest that the
appropriateness of each approach depends on four situation-specific factors. These
include i) a company’s defined purpose for end-user involvement, ii) a company’s
culture and receptiveness to external knowledge, iii) industry associated regulations
and policies, and iv) a company’s allocation of resources. Moreover, experience in
an industry and prior experience with end users does not seem to affect successful
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end-user involvement in NPD activities. Hence, when a company decides to involve
end users in the NPD, clear NPD strategy and clear objectives need to be set and
decisions need to be made in advance regarding what and how the company is willing
to invest in this involvement.

Furthermore, another interesting finding of this study is that the prospect of end
users successfully influencing the end product depends on the way end-user involve-
ment is being facilitated and controlled, and the openness (or not) of NPD teams
in working with end users. This finding supports Roberts and Darler’s (2017) view
that co-creation activities are contingent upon the level of end-user involvement
(responsive or active) that a company is adopting, and also upon the purpose of
being involved. The main factors for supporting end users’ influence on the end
product are associated with the level of involvement (approach) and the tools used
to support this involvement and collect relevant information. This association can be
better illustrated in Fig. 3.

Putting together the findings presented and discussed on the above sections, the
study suggests that for companies to have successful end-user involvement in NPD
which provides opportunities for creating (new) superior products, improving new
product success, and gaining competitive advantage, the following questions should
be considered: is there a defined purpose and clear objectives for end-user involve-
ment? Has the company invested on a sufficient and clear plan regarding allocation
of resources (time, budget, space)? Is the NPD team open enough in accepting,
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Fig. 3 End-user involvement matrix
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considering, and integrating external knowledge coming from end users? Are there
mitigation measures in place to overcome restrictions coming from regulations and
policies? If the answer to the above questions is ‘yes’, then Table 9 may assist
companies to make more informed decisions for selecting and following the most
appropriate approach to end-user involvement.

4 Concluding Remarks

Returning to the purpose of this study, the aim was to explore and develop a deeper
understanding on how end-user involvement is embedded in NPD and what could be
the effects to the end product. The findings contribute and extend the growing body
of research on end-user involvement in NPD by providing a comprehensive, holistic
overview of three different approaches to end-user involvement and by emphasising
a set of factors that impact the end-user involvement outcomes.

First, the findings demonstrate that the three approaches to end-user involvement
entail different benefits and challenges and emphasise different tools and articulation
of end-user requirements across different NPD phases. Second, the appropriateness
of each approach, as well as the impact it may have on the NPD process and the end
product, depends on four situation-specific factors. Third, the prospect of end users
successfully influencing the end product depends on the way end-user involvement is
being facilitated and controlled, and the openness (or not) of NPD teams in working
with end users. Fourth, the study has developed a contingency framework (Table 8)
which allows for simultaneous comparisons between different approaches to end-
user involvement in NPD and identifies different benefits and challenges which may
influence the successful implementation of each approach. Finally, in contrast to
previous research, the findings of the study suggest that whereas the three approaches
are better applicable in different NPD phases, end-user involvement is most beneficial
during the concept development and prototype development and testing phases.

4.1 Contribution to Knowledge and Implications for Practice

While previous research (e.g. Filieri, 2012) tends to mainly focus and investigate
end-user involvement in a specific NPD phase, this paper provides (to the best of
our knowledge) the first qualitative study to investigate and compare the effects of
three different levels of end-user involvement in each NPD phase in a business-to-
consumer context. The consideration and investigation of three different approaches
together allow for a more coherent conceptualisation of the role of end users in
developing new products. As a result, the contingency framework (Table 8) allows
for simultaneous comparisons between three approaches to end-user involvement in
NPD and identifies a number of different benefits and challenges which may influence
the successful implementation of each approach. This is different from previous
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Table 9 Overview of conditions and characteristics for the three approaches

Design for Design with Design by
Culture Generally, not | Open to receptivity of external Open to receptivity
very open to knowledge but somewhat suspicious | of external
receiving Blind trust to company’s NPD and | knowledge
external R&D teams Intentionally allow
knowledge End users may have some influence | and support end user
End users may | to end product influence on the end
have limited product
influence to end
product
Commitment NPD team has | NPD team in frequent contact with | NPD team in
very sporadic end users continuous contact
contact with end | May require follow-up activities with end users
users (although not always the case) Intensive
collaboration
End users are
considered to be part
of the NPD team
Resources Use of indirect | Use of combination of direct and Use of mostly direct
type of tools for | indirect type of tools for involving | tools for involving
involving end end users end users
users Relatively time consuming Time consuming
Not very time
consuming
NPD phase Applied in More applicable for early NPD May be applied
middle and/or | phases (after concept development) | throughout NPD
late NPD phases | and middle NPD phases. Emphasis | process
on concept development and on
prototype testing phases
Distinct Identifying end | Identifying end users’ needs Identifying end
benefits* users’ needs Better planning of NPD process users’ needs
Increase on Increase product success rate Knowledge
number of ideas | Increase confidence of employees exchange between
generated on project end users and NPD
Opportunity for team
reconsidering
company’s
strategy
Main Managing and | Organising end-user involvement Managing end-user
challenges* organising involvement
information
from end users
Organising
end-user
involvement

(continued)
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Table 9 (continued)

Design for Design with Design by
Most Simply testing | Ensuring that the project is on the Companies who
appropriate for | and choosing right path by frequently evaluating | invest on and trust
among and validating existing solutions that their end users
predefined with end users and by offering may come up with
product opportunities to end users for small | new or different
characteristics | changes on product designs ideas and solutions
and predefined | Captures needs-related and Captures
solutions solution-related information needs-related and
Captures solution-related
need-related information
information

* These should be considered in addition to the general benefits and challenges discussed in earlier
sections

literature which has focused mostly on the benefits of end-user involvement and has
neglected the challenges (Gemser & Perks, 2015). The findings of this study also give
valuable insight on when and how end-user involvement is best embedded in NPD
for each of the approaches. Differently to previous research (e.g. Chang & Taylor,
2016; Daecke et al., 2015; Roberts & Darler, 2017), it is suggested that whereas the
three approaches are better applicable in different NPD phases, end-user involvement
is most beneficial during the concept development and prototype development and
testing phases.

This study has identified four situation-specific factors that may affect the appro-
priateness of each approach for end-user involvement in NPD (a company’s defined
purpose for end-user involvement; a company’s culture and receptiveness to external
knowledge; industry associated regulations and policies; and a company’s resources).
Although previous literature (e.g. Roberts & Darler, 2017; Laage-Hellman et al.,
2014) has implicitly touched on these factors, they have never been brought together
in a study with a focus on end-user involvement in NPD. Moreover, this study found
that experience in an industry and prior experience with end users does not affect
successful end-user involvement in NPD activities. These factors advance our under-
standing of the conditions under which customer participation can be a viable strategy
for companies.

The study has also concluded that when companies decide to involve end users in
the NPD process, they are not very concerned about the difficulties in cost and time
that this involvement may entail. More specifically, the decision on when and how to
involve end users is based mainly on potential benefits that end-user involvement can
offer, rather than in conjunction with practical and resource-based criteria. Although
this is not necessarily a good practice, this finding expands our knowledge on how a
company evaluates decisions regarding inviting end users to participate in NPD.

The results of the study have also uncovered a relationship between the level of
end-user involvement, the ways of involvement, and the influence on the end product
(illustrated in Fig. 3). More specifically, it is suggested that the prospect of end users
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successfully influencing the end product depends on the way end-user involvement is
being facilitated and controlled, and the openness (or not) of NPD teams in working
with end users. This finding contributes significant value to the current literature as
it has not been established in any previous studies.

The findings may also provide direction to managers on selecting and adopting
the most appropriate approach of end-user involvement for creating more effective
and more efficient NPD processes. The three approaches to end-user involvement
have proved to be quite different on a number of aspects, and the findings may assist
managers to be better prepared as to what to expect, to embrace benefits better and
accurately overcome challenges, and to build capabilities for better implementing
these approaches. For example, because in DB most challenges are associated with
managing end-user involvement, it is recommended that managers should clearly
define tasks, responsibilities and decision-making processes between the NPD team
and end users and should plan ahead in case of disagreements occur. Finally, the find-
ings of the study provide information to show which one of the end-user involvement
approaches is best suited and when, depending on a company’s goals, resources, and
(organisation) culture.

4.2 Limitations and Suggestions for Further Research

The findings and the contributions of this research are somewhat constrained by
certain limitations, which are worth noting as they may form opportunities for future
research. First, it should be noted that in this research, an explorative qualitative
research approach was applied, and the findings were mainly inducted from empirical
evidence. Therefore, future research could make use of quantitative research methods
for testing the validity of some of the findings across a larger sample.

Second, while this study found that end-user involvement is more beneficial in the
concept development and prototype development phases, previous research has stated
that end users should be better involved in the initial NPD phases. As such, additional
research is needed to investigate and consolidate in which NPD phases’ end-user
involvement is more beneficial in terms of contributions to product characteristics.
Similarly, and with the technological advancements which characterise this era, more
research is needed in identifying web or technology-based methods and tools for
end-user involvement in different NPD phases.

Third, while earlier research shows that end user increases the likelihood of devel-
oping more appropriate and more successful products, this should be also weighed
against the costs in time and money that end-user involvement may bring. While
this study has highlighted benefits of end-user involvement, it has also identified
that there is no conclusive evidence to support that at the same time this practice
has a beneficial effect on reducing NPD cost or NPD time. Previous research has
also been inconclusive in this matter with studies supporting different views. Hence,
it is suggested that further research is needed for getting a better insight into the
relationship between end-user involvement and effects on time and cost.
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Finally, a fourth opportunity for future research arises from the finding that
company culture plays a significant role in successfully involving end users in the
NPD process. Although previous research has also supported this observation, it
is mainly confronted as a symptom of poor organisational learning in an attempt
of companies to avoid ambiguity and inertia (Olson & Bakke, 2001). This only
strengthens the argument that there is a lack of studies on explicitly exploring
the effects of company culture on end-user involvement in NPD. Therefore, it is
suggested that future research could investigate the receptivity of knowledge and
information between end users and different NPD departments.
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Excavating the Role of NPEs )
in the Innovation Process: Turning L
into a Mission Possible?

Rob Dekkers

Abstract Past decades have seen a rise in activities for the commercialisation of
intellectual property (IP), particularly by non-practicing or non-producing entities.
Publications have weakly discussed their impact on the effectiveness of innovation
processes and the development of technology in industrial sectors, the quest of this
study. As a first step a systematic literature review retrieved 91 relevant papers, but
finds they address ‘the good, the bad and the ugly’ in an almost canonical way. During
twelve interviews with experts, it became clear that the canonical classification is
too simplistic for modelling. In addition, the array of interventions was larger than
originally presumed. These and other findings were used for a focus group of twelve
academics. The outcomes confirmed that theory is lacking in the domain of innovation
management, particularly with respect to the generation and exploitation of IP. The
road to decisive research seems far away: a mission impossible, perhaps.

1 Introduction

The past decades have seen growing markets for technology (already noted by Arora
et al., 2004) and a rise in activities for the commercialisation of intellectual prop-
erty (IP), particularly the emergence of numerous new business models offered by
technology market intermediaries (Tietze & Herstatt, 2010); in this context, the rise
of so-called Non-Practicing or Non-Producing Entities (NPEs) has attracted atten-
tion. These NPEs are typically companies or entities that do not invent new tech-
nology directly but acquire IP from third parties and strive to sell licences and obtain
licence royalties or any other income stream from exploiting that ownership situa-
tion. Whereas some, such as Tietze (2012), relate the NPE concept to a wide range
of organisational forms, among them consultancies, bridge layers, gatekeepers, tech-
nology transfer offices, or rather the economic concept of market intermediaries in
general, the onus of this paper is on patent trolls, patent aggregators, etc. who hold
patents but do not invent or practice the patent.
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In the context of this attribute of these entities, Yoshino et al. (2009) identified
more than 125 NPEs in the U.S.A. operating more than 800 subsidiaries holding
more than 9,000 patents. They estimate that 20,000 patent families are controlled by
NPEs. Additionally, NPEs account for 30—40% of all patent suits filed in the IT and
electronics industries worldwide (Denicolo et al., 2008, p. 574). Moreover, Ghafele
and Gibert (2012, p. 23) found that 2,600 firms were confronted with litigation by
NPEs (in this case, so-called ‘trolls’) in 2010. Compared to 1998 this represents a
dramatic increase from 250 firms. Hence, these figures from across the globe and
headline cases suggest that the role of NPEs for the exploitation of IP has grown
substantially over time.

1.1 Research Objectives

Leaving what exactly constitutes a NPE alone for the moment being, their expanding
role in the exploitation of IP might indicate that they could have an impact on inno-
vation processes. In addition, the high-profiled cases make it regularly to the head-
lines of the news and just from those cases one might wonder how NPEs affect the
innovation processes and technological developments. At the same time, academic
interest in those entities has risen, but is still in stages of infancy. Those that are
investigating this phenomenon do so from a variety of perspectives but have weakly
addressed the impact of the entities on the effectiveness of innovation processes and
the development of technology in industrial sectors; a quest 