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Editorial: I
Stoyan Tanev, Editor-in-Chief, Gregory Sandstrom, Managing Editor

Welcome to the November issue of the Technology
Innovation Management Review. This issue consists of a
mixture of “Insights” into artificial intelligence,
innovation management, AI innovation and maturity,
living labs, stakeholder participation, situated practice,
health technology, multidisciplinarity, digitally
enhanced teamwork, sustainability, trade secrets,
confidential information, criminal law, economic
espionage, small and medium-sized enterprises,
entrepreneurship, transnationals, immigrants,
migration, and diaspora entrepreneurs.

The issue starts like “The Beginning of a Beautiful
Friendship” with a collaborative effort by Nina Bozic
Yams, Valerie Richardson, Galina Esther Shubina,
Sandor Albrecht & Daniel Gillblad on “Integrated AI
and Innovation Management”. The paper draws
attention to the incoming and near future
transformative and innovative power of Artificial
Intelligence (AI) technologies, specifically as they relate
to managing innovation. It explores transition in how to
integrate AI into current workplace systems, and how to
guide specifically the AI transition process in a way that
aims to enable optimisation and incremental
innovation, then potentially forward-looking radical
business innovation. The authors present an AI
innovation maturity index and model according to the
ISO 56002 international standard of innovation
management systems. They intend the index “to be used
as a compass, map, and tool”, in a way that “enables
joint sense-making around best practices needed to
holistically integrate AI into organisations, thereby
enabling and accelerating innovation” (pg. 15).

Next up, Samuel Schrevel, Meralda Slager & Erwin de
Vlugt describe a first-person direct participation and
team interpretation effort, in their “‘I Stood By and
Watched’: An Autoethnography of Stakeholder
Participation in a Living Lab”. Their encounter with
situated practice in a psychogeriatric care experiment
with health-related technology covers a range of broad
and specific issues. One question they raise regards
“how to facilitate the meaningful participation of
stakeholders in science and technology?” (pg. 19). The
author’s experience in a “living lab” environment
together with employees and university students who
were recruited as part of a project to deal with dementia
patients in a nursing home, provides insights on the “dos
and don’ts” of stakeholder participation and
engagement. The project’s teaching lessons reflect both
the time pressure and expectation for results, as well as

how shifting the responsibility of participants mid-
project can impact outcomes. The paper documents an
exercise in how to facilitate meaningful innovation in a
way that ensures motivated stakeholder participants.
The authors note that while the technological solution
reached was unsatisfactory, that nevertheless they
“created a culture where stakeholder participation
became a topic of interest and importance” (pg. 27).

Following that, Essi Ryymin, Laura Lamberg & Annukka
Pakarinen show “How to Digitally Enhance
Collaboration: Multidisciplinary Research Team
Ideation for Technology Innovation”. While ultimately
recommending that they be “paired with face to face
discussion and non-digital interaction”, the authors
promote collaboration and digitally enhanced teamwork
through “digital platforms [that] may offer impactful,
process accelerating support during the kick-off phase of
multidisciplinary technological innovations” (pg. 31). As
background for the paper, the authors conducted eleven
one-on-one semi-structured interviews with researchers
involved in a smart and sustainable bioeconomy
development project in Finland, as well as holding a
collaborative ideation workshop with researchers
working in the field of smart vertical farming and
sustainability. Their conclusions include a view of
“relational agency” in multidisciplinary collaborative
practices, as a way of “working individually while also
synchronously on idea prioritisation” (pg. 37), and that
also “encourages not only the development of new
technology, but broader socio-technical transitions and
better management of the contextualisation and
implementation of technological innovation” (ibid).

Matt Malone addresses security risks and challenges that
especially high-tech companies face, in the subsequent
paper reporting on “Criminal Enforcement of Trade
Secret Theft: Strategic Considerations for Canadian
SMEs”. The paper provides targeted consideration of
regulations to protect the trade secrets and confidential
information of small and medium-sized enterprises in
Canada from economic espionage. With a background in
criminal law, enforcement, the author highlights
“passage of a recent criminal law by the Canadian
federal government, section 391 of the Criminal Code,
[which] creates a powerful new tool for innovative SMEs
to report, investigate, and prosecute theft of trade
secrets” (pg. 40). The paper elaborates on the
protections and uses of this law, and “explores strategies
for SMEs in Canada to use section 391 to protect their
trade secrets, navigate the legal environment during
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theft of a trade secret, and remediate such theft” (pg.
40). The author notes that “Section 391 is a powerful
instrument for SMEs in Canada to protect their IP” (pg.
45).

The issue closes with Supriya Singh, Punit Saurabh &
Nityesh Bhatt “Demystifiying the Meaning of
Transnational Entrepreneurship”. Their specific focus
is on "Indian transnational entrepreneurs in
comparative perspective”, wherein entrepreneurship
functions as a phenomenon associated with migrating
and immigrating entrepreneurs. The paper ultimately
points to the Indian entrepreneurial diaspora as an
example use case. The authors aim to refine prior
definitions of “transnational entrepreneurship”
through a study of secondary literature the considers
different mobility types. They distinguish between a
“home country” and a “host country” and define their
terms according to how entrepreneurs act as “go-
betweens”, thereby enhancing economic development
in more than one jurisdiction at the same time. Their
contribution of a basic “framework” that may help in
the classification process of distinguishing between
“transnational entrepreneurs” and “international
entrepreneurs”.

The TIM Review currently has Calls for Papers on the
website for Upcoming Themes with special editions on
"Digital Innovations in the Bioeconomy" (February
2021) and “Aligning Multiple Stakeholder Value
Propositions” (April 2021). For future issues, we invite
general submissions of articles on technology
entrepreneurship, innovation management, and other
topics relevant to launching and scaling technology
companies, and for solving business practical
problems in emerging domains such as artificial
intelligence and blockchain applications in business.
Please contact us with potential article ideas and
submissions, or proposals for future special issues.

Stoyan Tanev
Editor-in-Chief

Gregory Sandstrom
Managing Editor
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hand-in-hand, mutually complementing and enabling
each other. The following questions are thus explored in
the article: What does the journey towards trustworthy
integrated AI in organisations look like? And second,
how could integrating trustworthy AI act as an enabler
for innovation management systems?

Traditionally, for complex issues such as sustainability
or general-purpose technologies like AI, frameworks are
used to create structure and to decompose aspects into
specific categories and maturity stages. These
frameworks serve an essential role in educating
management, creating clarity, improving the ability to
act, and accelerating adoption. A number of AI maturity
frameworks have been published (see Figure 1) that
typically cover specific aspects of AI integration in
business, but do not holistically integrate the technical,
organisational, and ethical aspects in a comprehensive
way. In this paper, we propose an AI Innovation
Maturity Index (AIMI) as an attempt to rectify this.

We consider different elements of innovation
management systems according to the international
standard ISO 56002, and examples of how AI

Introduction

The adoption of Artificial Intelligence (AI) in business
is accelerating. According to McKinsey, 58  of
organisations embedded at least one AI capability into
a process or product (Cam, 2019). By integrating AI
into business holistically across an organisation, it
gains the potential to create competitive advantages
and strengthen organisational innovation capabilities
(Cockburn et al., 2018; Fountaine et al., 2019; Prem,
2019; Raisch & Krakowski, 2020).

However, very few organisations (including
businesses, public sector and NGOs) today have seen
widespread adoption of AI (Fountaine et al., 2019), and
limited research is currently available on how using AI
can support specific challenges related to innovation
management (Prem, 2019). Existing models of AI in
organisations have not integrated the technical,
organisational, and ethical aspects of business, nor
have they addressed how AI integration is intertwined
with innovation management. According to the
authors of this article, the strategic integration of AI
and innovation management in organisations go

Integrated AI and Innovation Management:
The Beginning of a Beautiful Friendship

Nina Bozic Yams, Valerie Richardson, Galina Esther Shubina, Sandor

Albrecht and Daniel Gillblad

There is a growing consensus around the transformative and innovative power of Artificial
Intelligence (AI) technology. AI will transform which products are launched and how new business
models will be developed to support them. Despite this, little research exists today that
systematically explores how AI will change and support various aspects of innovation management.
To address this question, this article proposes a holistic, multi-dimensional AI maturity model that
describes the essential conditions and capabilities necessary to integrate AI into current systems,
and guides organisations on their journey to AI maturity. It explores how various elements of the
innovation management system can be enabled by AI at different maturity stages. Two key
experimentation stages are identified, 1) an initial stage that focuses on optimisation and
incremental innovation, and 2) a higher maturity stage where AI becomes an enabler of radical
innovation. We conclude that AI technologies can be applied to democratise and distribute
innovation across organisations.

Technological change defines the horizon of our material world as it shapes the
limiting conditions of what is possible and what is barely imaginable. It erodes
assumptions about the nature of our reality, the "pattern" in which we dwell,
and lays open new choices.

Shoshana Zuboff
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technologies could be used to support and augment
them. These were explored regarding how to increase
organisational innovation capability. The paper
focuses specifically on the application of AI at various
levels of AI maturity and its implications for
democratising and distributing innovation, increasing
diversity, interdisciplinary and cross-functional
collaboration, building a learning organisation,
strengthening capacity for foresight activities, and
embracing uncertainty in organisations.

Theoretical Background

AI and organisations: current practice and challenges
Many large multinational consulting firms tout
significant potential for AI technologies. At the same
time, AI is still in an early commercialisation phase,
with only 8  of firms today seeing widespread AI
adoption across the organisation (Fountaine et al.,
2019). Limited empirical work has been published on
challenges related specifically to AI and innovation
management (Prem, 2019). A key pattern in adopting
AI symbolises a separation between incremental use
cases that optimise the existing business processes,
and products along with transformational use cases
that shift an organisation, its products and sometimes
the market. Influenced by the “innovation and
ambition matrix” (Nagji and Tuff, 2012), and inspired
by the notions defined by Laszlo and Zhexembayeva
(2011) in their work on “embedded sustainability”, we
refer to the two ends of the AI spectrum as bolt-on and
integrated AI.

Bolt-on AI is implemented in existing business
processes and products through projects in non-
critical areas, which are relatively independent of other
parts. It focuses predominantly on optimising existing
processes, risk management, and short-term return on
investment, to enable incremental innovation of the
existing business. In contrast, integrated AI considers a
company's core domain area and becomes deeply
integrated with the overall organisational purpose and
strategy. It is long-term oriented and strategic,
focusing on a company’s wider ecosystem, with an aim
to create value across a broader market. The latter type
of AI sets the groundwork for transformational or
radical innovation.

Larger business organisations struggle with broader AI
integration partly due to cultural and organisational
barriers (Fountaine et al., 2019). Many large, rigid,
hierarchical systems have low levels of flexibility and
adaptability where employees with innovation
competence and mindset become limited to specific
parts of an organisation, rather than spread effectively
across the system. Managers rarely understand that
while they need cutting-edge technology, the ways they
align it with their organisation’s culture, structure, and
ways of working is equally important (Fountaine et al.,
2019). Unsurprisingly, some studies show that start-ups
have a vital role to play in both the application and
deployment of AI innovations in companies as they are
considered to be the leaders and main competence
carriers in AI technology (Prem, 2019).

Fountaine et al. (2019) suggest that large organisations
need to go through various shifts to enable the scaling
up of AI, such as moving: 1) from silos towards more
interdisciplinary collaboration, 2) from experience-
based, leader-driven decision making to data-driven
decision making at the front line, and 3) from rigid and
risk-averse to an agile, experimental and adaptable
mindset and ways of working (Fountaine et al., 2019).

Existing AI maturity frameworks
The ‘maturity model’ concept was introduced in 1986 by
Carnegie Mellon with its “capability maturity model”
(Paulk, 2009). Since then, a widespread adoption of
maturity models has taken place for process
optimisation, innovation management, and digital
transformation. Such maturity models are most
prevalent in domains that are inherently complex,
requiring a systematic, and structured approach. More
recently, digital maturity models (DMMs) have
proliferated, driven in part by “Industry 4.0” (Teichert,
2019). Just as Teichert found with the early DMMs, in
this research we have seen that existing AI-specific
models are developed primarily by practitioners rather
than in academia.

While a complete review of AI frameworks is outside the
scope of this article, in Figure 1 thirteen representative
examples are shown. Some of the top patterns found in
existing frameworks include:

Integrated AI and Innovation Management: The Beginning of a Beautiful Friendship
Nina Bozic Yams, Valerie Richardson, Galina Esther Shubina, Sandor Albrecht and Daniel Gillblad
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1. Frameworks tend to focus near-exclusively either
on technical aspects of AI integration or on
strategic and organisational considerations. This
means there is a lack of models that holistically
integrate technical, organisational, and
innovation management perspectives.

2. Some frameworks re-formulate existing digital
transformation models, but without addressing
specific needs related to the development or
implementation of AI.

3. Other frameworks focus exclusively on the ethical,
legal, and social or technological robustness
aspects or, alternatively, these aspects appear as
one of separate dimensions, rather than
integrated by design.

4. Several models have bolt-on rather than
integrated AI as the end goal, sometimes framed
as “enterprise cognitive computing”, defined as
improving business operations by automating
repetitive tasks (Tarafdar et al., 2019). These
frameworks concentrate on the more technical
and operational dimensions, while frameworks

looking at more integrated AI use cases focus more
on strategy and organisation.

Innovation Management and AI

Current research
Current research lacks a systematic overview of how AI
can support different elements of the innovation
management system. While discussions occur on how to
integrate AI into an organisation’s products, features,
and services, which can be both incremental or radically
new, AI is also used to enable innovation during the
process of developing new products and services
(Cockburn et al., 2018). AI methods have been
successfully applied for complexity and knowledge
management in order to increase flexibility, and in more
traditional applications, including process optimisation
and automation, for increased efficiency and quality in
product and service development (Raisch & Krakowski,
2020). AI can strengthen innovation capability by
increasing an organisation’s ability to sense changes in
the environment and predict what might happen next
(Cockburn et al., 2018). An example would be predicting
drug candidate selection by bringing together a vast
array of previously disparate clinical and biophysical

Figure 1.Overview of AI maturity models and frameworks

Integrated AI and Innovation Management: The Beginning of a Beautiful Friendship
Nina Bozic Yams, Valerie Richardson, Galina Esther Shubina, Sandor Albrecht and Daniel Gillblad
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data, thereby fundamentally reshaping the function of
idea generation in the innovation process of drug
discovery (Ibid.).

Prem (2019) interviewed experts in Austria on the
current use of AI in companies and suggests that while
the range of applications is quite wide, the emphasis is
currently on incremental improvements, with some
examples of more radical innovation that would not be
possible without AI, such as automation of sign
language translation. Despite the potential for AI to
radically innovate business models, current businesses
are still focusing often on quality improvements rather
than transforming business models.

Other challenges and barriers exist when it comes to
integrating AI in organisations to strengthen their
innovation capability. A lack of talent haunts IT fields
in general, but even more so when it comes to AI
experts (Loucks, 2018; Prem, 2019). Low AI
competence and knowledge persists among managers,
creating unrealistic expectations and disappointment
around what is possible with AI, its costs, and how long
it takes to develop innovative solutions (Prem, 2019).
Credibility and trust in AI have also been widely

questioned by management due to unexplainable
learning systems, and lack of clarity around managers’
responsibility for the smart and autonomous systems’
behavior and possible legal implications that may arise
from it (Ibid.)

Innovation Management System Framework
We use the “innovation management system”
framework developed by the international standard ISO
56002 in this article to discuss how a more holistic
integration of trustworthy AI could support different
aspects of innovation management (see Figure 2).

Seven key components make up the ISO 56002
framework. The “Innovation Context of the Organisation”
includes: a) scanning and analysing external
environment, b) scanning and analysing internal
environment, c) monitoring and understanding the
needs of different stakeholders, d) promoting innovation
culture, and e) developing collaboration internally and
externally by building an innovation ecosystem.

The “Innovation Leadership” aspect involves: a) the
development of innovation vision, strategy, and policy,
b) defining innovation roles and responsibilities, and c)

Figure 2. Innovation Management System, ISO 56002

Integrated AI and Innovation Management: The Beginning of a Beautiful Friendship
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the organisation supporting innovation. A company’s
innovation leadership thus needs to perform the
“Planning” of innovation objectives, innovation
portfolio and organisational structures that support
innovation. “Innovation Operations” focuses on
innovation initiatives and processes.

“Innovation Support” successfully guides the
implementation of innovation management systems,
including people, knowledge management, time,
financial resources, physical and virtual innovation
infrastructure, tools, methods, and competences. The
last two parts of the innovation management system
refer to “Performance Evaluation” and continuous
“Improvement”. Later in the Discussion section of this
article, we suggest how AI could act as an enabler of
various elements within the innovation management
system presented here, with the support of the newly
constructed AIMI.

Methodology

The development of our AIMI was influenced by the
maturity model development framework proposed by
de Bruin and Roseman (2005). Our approach consisted
of three sequential and iterative research phases.

Step 1: Define Scope - Analysis of existing models and
literature
To define the scope of our framework, we analysed
existing models related to AI adoption and innovation.
This was augmented with a literature review, including
research papers and articles discussing AI integration.
The background research included consideration of
digital transformation maturity literature (Teichert,
2019), as well as design and development principles for
maturity models (de Bruin and Roseman, 2005; Mettler
2009). While sparse academic research exists relating
directly to AI maturity and its adoption path, we
included Alsheibani and Messom’s (2019) ‘research-in-
progress’ maturity model in the review of existing
frameworks. For the central notion of “trustworthy
integrated AI”, we chose the guidelines developed by
the European Commission (2018).

Given how new this domain is, we found few academic
research papers specifically about AI maturity models.
A rare exception was a work-in-progress paper by
Alsheibani and Messom (2019). This revealed a need to
complement the current research with practitioner
reports and best practices guides (Groupman, 2018;
Ng, 2018; MMC Ventures, 2019; among others).

Finally, to broaden our insights into innovation
management capabilities and the applicability of AI as it
matures, we conducted a review of innovation
frameworks (among others, Crossan and Apaydin, 2010;
Bozic Yams, 2017; Tidd & Bessant, 2018; ISO 56002, 2019)
and innovation readiness assessments, including the
Berkeley Innovation Index (Sidhu et al., 2016) and the
KTH Innovation Readiness Level (2015).

Additionally, we reviewed work on sustainable
innovation management and strategy as a good proxy
for AI innovation, due to its general purpose qualities
that require actions affecting whole organisations and
ecosystems (McEwan and Schmidt, 2007; Laszlo et al.,
2011).

Step 2: Design - Iterative model design
In this phase, the critical dimension of what represents
maturity, rather than how maturity can be measured,
was defined. This approach is recommended in newer
domains where there is little evidence of what represents
maturity (de Bruin and Roseman, 2005). Inspired by the
work of Laszlo and Zhexembayeva (2011), we studied
bolt-on AI and integrated AI notions, which were used to
map maturity behaviours and the necessary capabilities
to build a baseline of a mature AI business system
(Mettler, 2009).

Given the complexity of the domain, any model must be
able to tell a simplified, rather than merely simple story.
Thus, a stage-gate approach is required to provide
additional layers of detail, in the form of dimension
components and subcomponents. This enables more
granular maturity assessments for distinct areas (de
Bruin and Roseman, 2005).

We reviewed the following multi-dimensional, staged
innovation maturity frameworks: KTH Innovation
Readiness Level (2015), Berkeley Innovation Index
(Sidhu, 2016), and Capability Maturity Model Integrated,
(CMMI Institute 2020). The prevalent, underlying
entropy in many of the models did not suit a holistic
approach to AI maturity. Instead, we developed a
converging interwoven design with “trustworthy
integrated AI” at the center. That is, the model
introduced in the article proposes convergence, by
design, towards robust, ethical, and legal AI that is
embedded within virtually all dimensions of an
organisation.

Step 3: Interviews with domain and subject matter experts
We interviewed a cross-functional group of fourteen

Integrated AI and Innovation Management: The Beginning of a Beautiful Friendship
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experts one-on-one. The interviewees included
innovation managers, senior public sector employees,
AI researchers, data scientists, and AI leads within
companies, as well as business leads, including one
CEO and several CEO advisors. The interviews gave
insights and understanding around how organisations
are currently adapting AI, as well as how it is being
augmented with their innovation management system.
The authors also utilised their own broad industry
experience in the AI, business strategy and innovation
management sectors (among others, including Google,
Ericsson, Spotify, GE and Northvolt).

Results

AIMI - AI Innovation Maturity Index

We developed an AI Innovation Maturity Index© (AIMI)
to provide a comprehensive framework, specifically
designed to strive towards the goal of achieving
trustworthy integrated AI. This framework combines the
essential organisational, strategic, and technical
conditions necessary for AI-based innovation, while also
incorporating the central requirements for ethics,
legality, and robustness.

The Dimensions of AI Innovation Maturity
The AIMI framework consists of six interconnected and
interdependent dimensions, seen in Figure 3. A seventh
dimension of “trustworthiness” was incorporated across
the framework, interdependent with the six main
dimensions. To create legal ethical systems that provide

Figure 3. AI Innovation Maturity Index (AIMI)

Integrated AI and Innovation Management: The Beginning of a Beautiful Friendship
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long-term durable value to citizens and that can be
scaled successfully, this dimension needs integration “by
design” (EC, 2019). To grow, organisations must develop
maturity across all dimensions based on “design
principles”. The seven dimensions shown are not
mutually exclusive and should be viewed as enabling
each other.

The Strategy dimension is concerned with the vision,
value creation, and governance of an organisation.
Specifically, it addresses the ability to align and integrate
AI into the broader business context, by defining
problem-oriented use-cases and business objectives. In
short, it provides the “why” for “what” AI activities
organisations undertake.

The Ecosystems dimension is about the level of
collaboration, communication, and impact that an
organisation achieves with its internal and external
stakeholders, partners, and collaborators. As a complex
subject, organisations need to develop a common
understanding, vocabulary, and storytelling around AI
both internally and externally. Communication quality
helps as an important indicator of maturity. Successfully
integrating AI requires cooperation across the
organisation from strategy to data collection and
technology, with similar cooperation needed externally.

The Ecosystems dimension is strongly linked to Strategy.
Notwithstanding AI, digital maturity often drives
dramatic changes in organisations’ business ecosystems,
making them larger, more complex, and even more
critical to business strategy. Ecosystems enable
organisations to respond to, and exist in, an increasingly
digital environment. Organisations must make
conscious strategic decisions about what role they
intend to have in the wider ecosystem, whether it be as
an observer, a participant, or an orchestrator, which in
itself defines maturity in this dimension.

The Mindsets dimension is concerned with the
behaviour, culture, and systems within organisations.
The mindset orientation of leadership, and their
nurturing of an innovation and growth mindset will
determine the degree to which an organisation can
succeed in its AI endeavours. The AIMI framework
defines Mindsets as the mental orientation and
intangible capabilities that create the organisational
conditions for sustainable development through
integration of AI.

The Organisation dimension includes the people, skills,

structures, processes, and operations aspects. It is
effectively about how a business can organise itself for
integrating AI. The Organisation plays an important role
in hiring, training, educating, and upskilling employees’
AI skills. The organisational elements are also critical to
fostering a mindset of growth, cross-functional
collaboration, and more distributed decision making.
From a process and operations point of view, this
dimension also covers the tools that reduce friction in
internal and external collaboration. The Organisation
can partly be considered a tangible representation of the
Mindsets.

The Data dimension is central for AI, as data represents
the underlying fuel for most AI algorithms. It is also
essential for evaluating the performance of machine
learning algorithms, thereby enabling companies to
make data-informed decisions. Data can also be a source
of competitive advantage via the self-reinforcing
virtuous circle of data (Ng, 2018), and sustainable data
dominance, with data-enabled learning network effects
(Hagiu and Wright, 2020). Briefly, this dimension is
concerned with data preparedness, data strategy, and
data-driven decisions made inside an organisation.

The last dimension is Technology, often called “data
infrastructure” among technical practitioners. It
represents a company’s software and hardware systems,
processes and design principles enabling data, analytics,
and thus, potential for AI development and deployment.
Technology for AI needs to be scalable, support multiple
diverse use cases, and enable fast iteration. Good
technology selection and data sets allow for internal data
democratisation - the ability for less technical users to
themselves create insights from data. The Data and
Technology dimensions together represent a company’s
ability to physically create and operationalise AI
applications.

Stages of AI Maturity
The progression to trustworthy integrated AI typically
has five stages, from foundational to integrated. It
represents growth in AI competency and of the
organisational mindset towards a more integrated,
systems-of-systems, transformative innovation
approach. This mindset of growth is important for an
organisation’s long-term; not just for AI-enabling
innovation, but also for a company’s sustainability and
other complex technological innovations. The process of
AI maturation and organisational mindset growth
enable each other.
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Figure 4. AI Innovation Maturity Index (AIMI)

The five stages of maturity are Foundational,
Experimenting, Operational, Inquiring, and Integrated. A
summary of the stages is provided in Figure 4.

Stages of Maturity Descriptions
It is beyond the scope of this article to discuss all the
patterns and anti-patterns of each stage. We present
only their main features in Figure 4 and a brief
characterisation below.

Foundational Stage: This stage is characterised by a
limited understanding of AI. A nascent curiosity may
surround it, but with no clear grasp of the relevant and
useful cases and applications. Some opportunistic bolt-
on AI use cases may have started with a focus on return
on investment. In more digital organisations, some
grassroots efforts from the technical employees have
taken place to get simple AI projects going. But,
generally, no real AI specific budget or process exists at
this point.

Experimenting Stage: At this stage, an organisation
builds capabilities to execute on more straight-forward
AI applications. These include technical capabilities,
people capabilities (including hiring and learning), and
developing a more experimental mindset. A key feature

of this stage is discovering, cleaning, and making usable
any data the organisation has, as well as instrumenting
existing systems to get more quality data. This is an
“action” stage, with a focus on a few specific projects
based on identified internal needs.

Operational Stage: Here, organisations have a few scaled
AI use cases, and the technical and organisational
capacity to keep them going. They can start reaping the
benefits of built-up knowledge and capacity around AI
to create new applications with higher speed. They have
good internal analytics and quality data that can be
applied to multiple use cases. At this point,
organisations tend to move from a business
optimisation approach to an outward and forward-
looking innovation strategy and mindset. Awareness of
the importance of the external ecosystem and
engagement with it becomes increasingly common.

Inquiring Stage: At this point, major shifts in the
leadership mindset and strategic orientation take place.
The organisation understands that AI is not just a
technology, but the basis for bigger
organisation/market/industry transformations.
Innovation-based product and business strategy
exploration occurs and gains momentum, backed by
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capabilities developed in the previous stages. The
organisation becomes more external- and future-facing
with regards to the ecosystem and R&D. Structurally, the
business may be moving towards self-organised, flexible
teams, driven by a common sense of purpose.

Integrated Stage: Very few organisations today have
reached this stage. Examples would include companies
such as Google, Amazon, and Baidu, whose competitive
advantage derives from AI and the associated “virtuous
circle of data”, that reinforces their existing business,
and creates possibilities for further business innovation
and transformation. Furthermore, the enabling
structures, processes, technologies, and operations are
in place to accelerate their AI agility, supported by an
understood sense of purpose and strategic alignment
centred on value creation and purpose.

While theoretically possible, existing companies (not AI
startups) tend to have difficulties moving toward
integrated AI (Fountaine et al., 2019) and more complex
data-driven business behaviours. This usually first
requires building up both technical and organisational
capabilities and knowledge with bolt-on AI applications.
While there is some fluidity, our findings from interviews
and workshops with companies in Sweden show that
most companies today are in the early phase of AI
development, using a bolt-on AI approach.

Discussion

AIMI & Innovation Management System
AIMI and innovation management system (IMS, ISO
56002) models include many shared elements, from
strategy, leadership, culture, processes, organisation,
ecosystem, and more. To fully exploit the potential of AI
and to reach higher inquiries and integrated levels of
maturity, general conditions for innovation in
organisations need to be met. At the same time,
integrating trustworthy AI into organisations can
support various aspects of the innovation management
system and increase the overall innovation capability of
an organisation. Strategic implementation of AI and
innovation management in organisations thus go hand-
in-hand and can mutually complement and enable each
other.

In Figure 5, we mapped several elements of the
innovation management system according to ISO 56002,
and give examples of how AI technologies could be used
to support and augment those elements to increase
organisational innovation capability. In general, four

recurring topics can be observed.

1. First, AI technologies can be applied to democratise
and distribute innovation across organisations, instead of
centralising it within a specific function or department.
This can be done by using AI to automate routine tasks,
thereby freeing up employee time for more innovation,
and repurposing their work towards innovation as a core
activity. By building a data-driven organisation,
employees can use AI-supported systems for more
informed decision-making. To reach their greater
potential of democratising innovation with the help of
AI, organisations need to reach higher levels of AI
maturity, such as are found at the Inquiring and
Integrated stages. While the automation of work tasks
and business processes, along with data-driven
decision-making are starting to happen at earlier stages
already, it is usually either optimisation (and not
innovation) driven, or limited to a specific part of an
organisation.

2. Second, integrating trustworthy AI into organisations
can increase diversity, cross-functional and
interdisciplinary collaboration. This is achieved by
enabling more diverse talent recruitment and team
formation with respect to human resources. AI
technologies can be applied to break down
organisational silos, by building recommendation
systems that match individuals and teams with
interesting potential collaborators from within an
organisation and outside of it, depending on the
challenge they are addressing. AI systems can even be
used to assess the innovation potential of external
partners from a wider innovation ecosystem, as a way to
optimise investments in external collaborations. Here
again, bolt-on AI approaches might be used for specific
functions (such as HR recruitment) in early maturity
stages. Nevertheless, the full potential of AI will only be
reached at the higher Inquiring and Integrated maturity
stages as innovative culture and flexible organisational
structures more fully merge with AI across an
organisation.

3. Third, AI technologies can be applied to increase
organisational capacity for sensing future potentialities.
Organisations can move from a reactive to more
proactive mode based on AI-supported predictions that
help organisations become aware of signals of change in
stakeholder behavior and macro trends, thus enabling
them to better identify possible future needs.
Consequently, organisations can become better at
embracing risk-taking and uncertainty, reaching higher
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Figure 5.Mapping AI support to different aspects of the Innovation Management System
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levels of ambidexterity, complementing incremental
innovation with more radical innovation. At earlier
stages of AI integration, bolt-on solutions can be used
for specific functions, like predictive AI analytics in
business intelligence or marketing, while the ability to
realise the future potential of AI will be distributed
across organisation only at the later Inquiring and
Integrated stages.

4. Lastly, AI technologies can support the development of
a learning organisation, where learning is personalised
and adjusted to the needs, preferences, and learning
styles of each employee. Some aspects of knowledge
management (like taking notes at meetings and
systematising knowledge documentation) can be
automated with personal recommendation systems used
to only share knowledge that is relevant and interesting
for individual employees. This stimulates creativity and
continuous desire for learning. When adopting AI, bolt-
on applications might first be tested to automate certain
parts of a company’s knowledge management and to
introduce personalised learning for some employee
development programs. A more broadly developed
learning organisation enabled by AI will only happen at
later stages where AI is embedded and interlinked with
innovation, together with adopting a data-driven
learning mindset and culture across the organisation.

Despite the potential future impact of trustworthy
integrated AI on various aspects of innovation
management systems, most organisations are currently
in either the Foundational or Experimenting maturity
stages of AI integration, running ad hoc pilot projects or
applying AI in a single business process (Fountaine et al.,
2019). We believe that organisations need to move
towards the Inquiring and Integrated stages in order to
start increasing not only incremental innovation, but
also to strengthen organisational capacity for more
radical innovation with AI as the enabler. The result
could be AI-driven innovation, that supports new ways
of adaptive organising based on distributed decision-
making, and innovative business models that introduce
completely new lines of business.

We find it interesting to address the question of how the
role of innovation management might change in
organisations as they reach higher levels of trustworthy
AI integration. We see glimpses of this in some AI-driven
start-ups today, run by a new generation of progressive
leaders that fully embrace the possibilities of human-
machine augmentation and self-organisation, where
innovation management as an organisational function is

not needed anymore, because continuous innovation
has become both a core skill and business for everyone
in the organisation. Some of these AI-driven start-ups
have the potential to become true disruptors and
successfully challenge established incumbent businesses
by appealing to lower-end, unserved, or underserved
consumers, and then migrating to a mainstream market
(Christensen et al., 2015). Since incumbents often focus
on improving their products and services for their most
demanding and profitable customers, they tend to
ignore the needs of others (Ibid.). AI systems can enable
disruptors to identify the unserved or underserved
customers, test their proposals and market offers
quickly, and through instant feedback loops, respond in-
time to customer needs. On the other hand, incumbents
could use AI-driven foresight to detect potential
disruptors earlier. They could use data-driven foresight
techniques to detect new market niches and start
developing new product cycles more quickly than is
possible today. AI technologies could consequently
prevent a company from overlooking unserved or
underserved market segments, and help them respond
faster to new emerging customer needs.

Conclusion

This article has aimed to build on previous literature and
develop a more comprehensive view of the complex
relationship between integrated AI and innovation
management. It raised important questions around how
integrated AI may affect the role of innovation
management in the future and how it can increase an
organisation’s innovation capability. It demonstrated
the need for two different experimentation stages: first,
an initial AI adoption level that strengthens an
organisation’s capacity for optimisation and incremental
innovation (from Foundational to Operational stages);
and following that, one where organisations reach
Inquiring and Integrated AI maturity levels that drive
more radical or disruptive innovation. As this is still an
emerging area, the article introduced what we call an AI
Innovation Maturity Index (AIMI) framework. This
framework can be used to systematically support the
integration of AI into innovation management systems
and is designed to increase an organisation’s capability
for radical innovation.

We intend AIMI to be used as a compass, map, and tool.
It enables joint sense-making around best practices
needed to holistically integrate AI into organisations,
thereby enabling and accelerating innovation. For
business and public sector organisations, the framework
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Introduction

An emerging and innovative way to organize projects in
health technology and innovation has arisen, called a
“living lab”. Living labs are small public-private
partnerships where multiple stakeholders, including
end-users, collaborate around shared challenges in a
real-life setting (Geenhuizen, 2014; Westerlund et al.,
2018a; Westerlund et al., 2018b; Hossain et al., 2019).
Some authors conceptualize and define living labs
according to their methods, processes, business model,
or outcomes (Veeckman et al., 2013; Hossain et al.,
2019). Even though no consensus on a single definition
of “living labs” has yet been reached, this useful
definition is provided by Westerlund and Leminen
(2011):

“They [living labs] are physical regions or virtual
realities where stakeholders form public-private-
people partnerships (4Ps) of firms, public agencies,
universities, institutes, and users all collaborating
for creation, prototyping, validating, and testing of
new technologies, services, products and systems
in real-life contexts.”

In other words, the formerly prominent “university
laboratory” has been moved, or is in the process of being
moved, either physically or virtually. Two major benefits
of this have been described in the literature that apply to
the use case at stake in this research, that is, the wards of
a nursing home. Firstly, contextual and situational
factors both come to be understood as part of the
innovation process, making it more responsive to the

“I Stood By and Watched”: An
Autoethnography of Stakeholder

Participation in a Living Lab
Samuel Schrevel, Meralda Slager, Erwin de Vlugt

It’s still magic even if you know how it’s done.
Terry Pratchett

A Hat Full of Sky

An emerging and innovative way of organizing projects in health technology and innovation is
the so-called “living lab”. Because of their characteristics, living labs may provide a solution to
a very old problem: how to facilitate the meaningful participation of stakeholders in science
and technology? In this article, I (we use a first-person perspective in the paper) aim to
contribute to the literature by providing an account of my experiences as a participation
researcher with stakeholder participation in a living lab in the Netherlands. I participated in a
yearlong project on ensuring freedom for residents in a closed psychogeriatric ward. Using
three key moments from that experience, I illustrate why participation was the intention, but
was harder to achieve in practice. Participation processes and living labs are situated in specific
social and physical contexts. I discuss the “situatedness” of living labs and propose to
reconceptualize them as “situated practices”: the value of a living lab lies in the processes of
work it conducts on specific innovations situated in its local context. A key conclusion is that
providing narrative descriptions of living lab projects, with attention to situatedness and
stakeholder participation, can provide invaluable examples, insights, and inspirations for other
researchers in the field.
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changing demands of stakeholders in their context.
Secondly, because of the real-life setting, close
collaboration with, and meaningful participation1 by
relevant stakeholders may be facilitated.

As such, living labs may become a solution to a very old
problem: how to facilitate the meaningful participation
of stakeholders in science and technology? Dell’Era
and Landoni (2014) suggest that living labs operate
between the methodologies of “user-centred design”
and “participatory design”. Other authors write about
“co-design” and “co-creation” (Almirall et al., 2012;
Brankaert & den Ouden, 2017; Schuurman & Protic,
2018). All these methods share as a common feature
the active participation of end-users in the innovation
process. This meaningful participation of stakeholders
holds a claim as one of the pillars of successful living
labs (Hyysalo & Hakkarainen, 2014).

The motivations for stakeholders to participate in
living labs are diverse and depend on the type of
stakeholder. Companies and organizations usually
participate to design, test, refine, or implement their
products and services (Leminen & Westerlund, 2012;
Schuurman et al., 2016). End users, according to
Leminen et al., (2014), may assume various roles in the
process; for example, a ‘tester’ contributes to new
technologies by testing prototypes, whereas a co-
creator is an active participant in the design or
implementation of a technology. However, the
motivations of end-users to participate, and the way in
which they were actually involved, often remain
implicit in literature (Leminen et al., 2012; Leminen,
2013; Schuurman et al., 2015).

Nevertheless, some authors provide more detailed
descriptions of end-user or stakeholder participation
in living labs. Hyysalo and Hakkarainen (2014) stress
that user participation within living labs does not
happen effortlessly or automatically. Swinkels et al.
(2018) discuss how, over time, patient perspectives
became of secondary importance, eventually favoring
the perspectives of professionals. In such cases, the
‘participation potential’ of living labs is accepted as a
given, intrinsic characteristic of the methodology. The
process of stakeholder participation, as a guide or
inspiration for living labs, nevertheless remains
sparsely published in the living lab literature.

In this article, I aim to contribute to the living lab
literature by providing an account of my experiences as

a participation researcher and stakeholder in a living lab
in the Netherlands. The living lab Care Robotics (LLCR)
falls under the umbrella of the Medical Delta: a
consortium of public and private organizations and
knowledge institutes in the Delta region of the
Netherlands (Medical Delta, 2019). The LLCR aims to
improve the wellbeing of patients and quality of care
through meaningful technological innovation mainly
within elderly care. It works to achieve this through close
collaboration between universities, care organizations,
SME’s, and the end-users in projects where technologies
are designed, tested, and implemented in a real-life
setting. The strong focus on meaningful knowledge
circulation necessarily involves researchers, lecturers,
and students from associated knowledge institutes. In
this sense, the active participation of all stakeholders,
including lay persons, is itself central to the goals and
methodology of the LLCR.

MyRole as a Researcher

I2 am a postdoctoral researcher at a university of applied
sciences. I have a background in participatory research
and patient participation. With that expertise I am
involved with the living lab Care Robotics to facilitate the
participation of ‘end-users’ in a number of projects
within the living lab. As a participation researcher, the
promise of living labs appeals to me as well. For the first
time, the context of health care delivery has been
acknowledged as essential for meaningful innovation
and technology. Within the patient participation
tradition, it is commonly accepted that the context
wherein people live, get sick, receive treatment and care
is essential for understanding their perspectives. This
promise of literally moving innovation towards the
context where it will be applied, sparked my interest. Are
living labs finally the “magic bullet” that will facilitate
meaningful and significant participation of patients in
healthcare innovation?

I chose to participate in this project specifically in order
to facilitate participatory processes in the living lab.
During the year, I attended all of the project’s meetings,
advised on participatory methods, conducted interviews
and observations, and presented intermediate findings
to the project team. Additionally, because of the LLCR
desire for strong knowledge circulation, students from
several programs were involved at all stages. For most of
these student projects, I was the main supervisor.

My observations presented in this article are the result of
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safeguarding their safety.

Three guiding principles were defined for the course of
the project:

• All relevant stakeholders should participate in the
project in a meaningful way

• The focus should be on exploring the problem and
its context

• The focus should not be on possible technological
solutions.

Chronological Course ofEvents

A summary of the chronological course of events can be
found in Table 1. Since this project aimed for meaningful
participation of all relevant stakeholders, a project team
with a broad diversity of stakeholders was established.
Included as part of the team were two ward managers,
the location manager, the innovation manager, the
geriatric psychologist, and three researchers (of whom I
was one) from the university of applied sciences. The
project team met regularly, on average every other week,
to maintain close supervision on the projects’ progress.

The first step by the project team was to create a student
project for ten weeks (group 1). The students explored
the perspectives of all relevant stakeholders on the issue
of freedom given the facility’s characteristics. A group of
students started with a ten-week project for this step.
Under the supervision of researchers (SS and RdeV), the
students conducted semi-structured interviews with
various stakeholders, and did participatory observations
of both day and night shifts at the closed psychogeriatric
ward. Their results were eventually presented to the
project team, and the project team used them to move
on to the next stage.

Since no new key insights surfaced from this stage of
exploration, the project group brainstormed the best
way forward. The brainstorm sessions resulted in two
shared insights. First, only a few residents develop the
urge to wander. These residents can then get agitated
and cause unrest among others in the wards. Thus, if
these residents can be moved to a more attractive
environment, both their wellbeing and the wellbeing of
the residents and employees on the wards can
potentially be restored. Following this idea, part of the
main building of the facility was selected to be

ongoing qualitative analysis of all documents created
during this year, including meeting transcripts,
observation notes, and student reports. I wrote this
article as a case study where the LLCR and the project
were the objects of my qualitative exploration. This
way of working bears close resemblance to the basic
tenets of Participatory Action Research.

In this article, however, I would like to share my
perspectives and reflections on the project and
extrapolate them into lessons learned for the future. I
will first provide a summary of the chronological
course of events after which I will reflect on three key
moments that illustrate why participation may be the
intention, but is more complicated to achieve in the
process of a project.

Project Background

Before the project began, the board of the care
organization established four pillars on which future
innovation projects should rest. One of those pillars
was “care for freedom”.

It is commonly acknowledged that the experience of
freedom increases the wellbeing of people who receive
home care or live in nursing homes (Scherder et al.,
2010). Specifically, in psychogeriatric care, restrictions
in freedom for those who develop the urge to wander
may be detrimental. These residents may experience
lower quality of life, become agitated or even
aggressive, and negatively influence the happiness of
those living and working in the ward. This problem is
often described as “unrest”, the state where multiple
residents become agitated.

Ensuring freedom in a closed psychogeriatric ward is
complex. Without proper supervision, residents may
wander off, get lost, or fall and injure themselves. This
project aimed to increase the freedom for residents
given the current characteristics of the facility. These
specific problems of this facility were known, and
experienced, by all layers in the organization. However,
no actual research was done involving the experiences
and perspectives of all relevant stakeholders. To
further explore this problem, collaboration with the
LLCR was initiated. The project was kickstarted by a
funding voucher from the Medical Delta. For this
voucher, a project proposal was written where the core
problem was identified as how to balance the tension
between ensuring freedom for residents whilst
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working together with employees and residents and
advised them on how to share decision making power.
Eventually, with the help of the student findings, we
were then able to do “small experiments” at the facility
to see how our ideas worked out in practice.

End Result: A television screen?

One of the end results of the project can be found in
Figure 1. A television screen was bought for the facility to
experiment with interactive technology in an attempt to
make the new ward more attractive to residents with
dementia. Using imagery from their past, the idea was
that this screen could serve as a “pleasant distraction”
for residents to decrease their urge to wander and lower
their levels of agitation. As can be judged from the
image, however, a sharp contrast exists between the
assumed possibilities of the screen, and the crude reality
of day-to-day health care delivery. While a good idea
from the project perhaps in theory, the television screen
did not turn out to be useful in practice.

redesigned to be attractive for residents with dementia
who develop the urge to wander.

Second, we developed a shared narrative about the
“courage to experiment” without being paralyzed by
the fear of risk and failure. This narrative became a new
guiding principle for the project’s future. These two
ideas were discussed in eight semi-structured
interviews with the project team, as well as with
employees from both the psychogeriatric wards and
the facility’s central building.

The project for student group 2 consisted of two steps.
First, the students observed residents and talked with
them to explore what they like doing or liked doing
when they were younger. Second, using this
information, they then redesigned part of the central
building, and participated by wandering around with
residents with dementia to see whether they liked the
new situation. Drawing from my background in
participatory research, I coached the students on

Figure 1. An “interactive” television screen, as end result of the project. The Dutch notice states:
“No channels installed. Select ‘install’ and press ‘OK’ to install TV-channels.”
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to wander”. This was a key shift in thinking that
impacted the project’s outcomes.

Setting the Stage

The first student project assignment was written in
tandem with the innovation manager and two ward
managers from the facility. This assignment concealed a
pre-existing perspective on the issue: the building itself
prevents employees from ensuring freedom for their

Using three key moments below, I aim to provide an
explanation for this. The first part of the answer is that
the idea of interactive technology as a possibility was
explicitly discussed at the start of the project. It was
just decided that it should not be the starting point. In
other words, this idea was surreptitiously present
during the entire project, it just resurfaced later in the
project. A second important observation is that the
project focus shifted unnoticedly from “freedom for
people with dementia” to the “residents with an urge

Table 1.The project’s chronological course of events and their main outcomes
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residents. For example, the assignment for the first
student project mentioned:

A mismatch emerged between the ideas of the
developers of the facility, and the possibilities of
employees to deliver care. Residents live in small,
closed wards and cannot move freely. Employees often
work in isolation because one ward will usually have
one health worker. Therefore, it is more difficult for
employees to ensure the freedom and safety of their
residents.

This excerpt from the project’s texts illustrates that a
shared perception was held regarding the problem at
that moment. As the students started their interviews
with stakeholders, the project group expected to get a
better sense of the problems the work floor
experienced. However, no new insights emerged
immediately, and instead all of our preconceptions
were reproduced by our participants. In hindsight, this
can be easily explained. Our stakeholders were
consulted on subjects that we predefined in the project
assignment: the contrast between “freedom” and the
building’s “restrictions” .

However, careful analysis of the interviews with health
professionals showed a different perspective on the
situation. They felt restricted in multiple aspects of
delivering care. Most of these exchanges revolved
around issues that were either desirable or undesirable
for their residents. They talked about continuity of
care, visiting a local restaurant, taking a walk outside,
and the importance of seeing familiar faces. This
showed a different dichotomy: restrictions caused by
the building, rules and regulations versus the delivery
of ‘good care’.

For example, consider the following quotation:

“Well, our staff has a lot of tasks at the moment,
administration is increasing and things are getting
more and more busy, but that takes time away
from the residents, you know, attention for the
residents. I would like to have more attention for
my residents and spend less time on
administration (practical nurse).”

The actual sentiments of employees on the work floor
clearly did not revolve around the single issue of
ensuring freedom alone. They instead explained that
they were happy with their work when their residents

are happy. They reflected on how the residents could
achieve this wellbeing, and how oftentimes this was
hampered. In other words, their struggle revolved
around their perspective on “good care” and the extent
to which they felt they were able to deliver it. In sum,
the project group never diverted from their initial
perspective on the issue. As a result, my view is, to put
it bluntly: residents and healthcare staff were only
consulted3, but not actually heard. To be clear, their
perspectives were indeed expressed and made explicit,
but interpreted through our framework, and therefore
had no influence on the direction of the project.

Removing KeyPlayers

Before student group 2 started, the ward managers
served as an important part of the project group. They
functioned as a linchpin with healthcare staff on the
wards. Their role was twofold. First, they set up
meetings for interviews with staff members and
planned observations at the wards. They also informed
employees about the project’s process. Second, they
were able to bring to the table perspectives, ideas, and
reservations from the employees. Moreover, being
experienced health professionals, they were able to
steer the project group towards ideas that would likely
have higher chances of success in a nursing home
setting. In practice, they turned out to represent the
healthcare staff in the project.

Up to then, the project had resulted in new insights
and the construction of a narrative shared by all
members of the project group. However, as the
project’s end-date drew closer, the pressure to deliver
concrete results increased. The group reached
consensus that these results could be achieved by
experimenting with our ideas in the real-life setting of
day-to-day practice. In other words, the courage to
experiment changed due to pressure to experiment.

To facilitate experimentation, the project needed
closer supervision, which demanded greater flexibility
from the project group. Together with the ward
managers, the project group decided to move on with a
smaller project group, in which the ward managers
would no longer be present. A pragmatic argument was
laid out: it proved difficult to schedule meetings with
all project group members due to different schedules
in the nursing home and at the university. Moreover,
this decision made sense since close collaboration with
healthcare staff would already be at the center of the
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activities. The ‘experiments’ would thus be carried out
by the students from group 2, making them the new
linchpin with the work floor.

During an evaluation meeting with the group 2
students, they discussed how the experiments were
more difficult than expected for them to perform in
reality:

“I remember stepping into the ward and told them
that I was here to bring the residents to the other
location for our observations. And she was like:
“okay, you can take these residents outside”; and
she pointed at people in wheelchairs. But that was
not the point ... I don’t know whether they expected
us to go outside for a walk with the residents for
fun. Then you have to set your boundaries, but
maybe they weren’t up to date with our project
(bachelor of nursing student).”

Multiple issues soon became apparent. To the students
it was unclear with whom to make appointments or to
plan observations and interviews. Moreover, people on
the work floor were not aware of their presence, nor
the reason for them being there. Looking back, the
ward managers were the linchpin with the work floor,
who should not have been cut out of the process. In
previous projects they both communicated with the
employees and were also their voice during the
project’s group meetings. Removing them from the
project group distanced the project group from the
work floor.

Reclaiming the Stage

I should return here to remind that the idea of adding
an interactive screen to the ward was discussed from
the start of the project. During initial conversations,
potential technological solutions to the problem of
freedom in a restricted place were discussed
abundantly. We decided to abandon the focus on
technology to instead facilitate an open exploration of
the problem, and also give space to our stakeholders to
come up with possible solutions. However, as the
pressure to deliver results increased, the idea of
interactive technology as a potential solution
resurfaced.

As described above, the focus of the project moved
towards making the target location more attractive to
residents with the urge to wander. Combined with

pressure to produce results, the need to make rapid
decisions increased as the schedule progressed as well.
This resulted in a top-down management process
where the project group made all the decisions.

From the interview excerpt shown below, we can distill
that the students would have preferred a different
course of action than what was eventually taken:

“Student 1: I have another bottleneck … [The
organization] had a steering role in the project,
how shall I put it?

Student 2: well, that we weren’t completely free, that
we were controlled a little.

Student 1: we had the executive role, and they had the
decision-making role. Looking back, we should
maybe have voiced our opinion more strongly.

Interviewer: can you give an example?

Student 1: well, probably about the television. A lot of
ideas were discussed [with residents and
employees], also for the patio. We should have said
that we would have liked to focus on something
else, but it was already decided that the TV would
come first.

Student 2: We saw more potential in the patio. But it
was also quite unclear what we were going to do
for [the organization] and what they expected from
us. Eventually we had the meeting where they said:
“ok, go and observe some people, four days a week,
and carry out this many interviews”. We did not
have freedom in that.

Interviewer: looking back, would you have done
things differently?

Student 1: we talked about that in class. As a group of
students, we found it very hard to say what we
wanted, because you don’t want to be put at a
disadvantage you know. The same that an intern
would not say to his employer that he is not doing
things the right way.”

These reflections by the students of group 2 provide an
important insight into the dynamics of the project
group. The first thing that should be addressed is the
power imbalance that the students described. They felt
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‘out of place’ to go against the ideas of the project
group. Thus, they consented to the television screen. In
this case, the power imbalance was probably
reinforced by the pressure to deliver results pushing
the students into more of an operational role. They
came to feel that they just had to carry out tasks that
were set out for them. In the end, the students did not
feel there was enough space to express their ideas to
the project group, or to help steer the project towards
another, perhaps more successful course of action.

This was a crucial moment during the trajectory of the
project. The students were supposed to be the
spokespersons for the employees and residents.
Moreover, they were expecting to be involved in the
decisions that were being made during the project.
However, the decision making solely happened by the
project group members, and focused on pre-existing
ideas. In retrospect, this was the moment when the
project took a turn away from health staff and
residents, and instead started going its own way.

The enthusiasm to accept technology as a real solution
provides an excellent example for these situations. The
television screen seemed to wait for the perfect
moment when the project group would adopt it. After
being put up, the screen played a central role in the
immediate projects to follow. It continued to spark
hope in various people around the organization, as can
be judged from the following quotation:

“We collectively confirmed that the first floor of the
facility would become the center of activities. We
have to create a challenging environment. ... We
already purchased a television ... and the students
would explore how we can make the environment
attractive for residents, so that they are challenged
to be more active”

The question I keep asking myself with the benefit of
hindsight is: what would have happened if we would
have started with the screen getting installed in the first
place? Would the situation not have been better off
that way? Maybe, then the screen would have been
properly integrated into the ideas of the organization.
The problem with those questions, and those hopes, is
that apparently even I fell prey to the appeal of
technology. Even I, along the way, lost sight of the core
issue of the project: ensuring freedom for elderly with
dementia living at a closed psychogeriatric ward. This
insight of what was lost gave me a feeling that the

project had failed, as if, for a year, I had achieved
nothing. At key moments, when important decisions
were made during the project, I had simply gone with
the flow of the group, bowing to the promise of
technology. In other words, I stood by and watched.

Discussion and Conclusions

In this autoethnography, I described my experiences
with stakeholder participation in a living lab to
contribute to the literature on living labs. I used three
key moments to show that the project’s progress
combined with the promise of technology were
together the driving force behind crucial project
decisions. Thus, even for me as a participant
researcher, it proved difficult to facilitate active and
meaningful participation of stakeholders in the project.
I will elaborate on this issue first and conclude the
discussion with a suggestion to conceptualize living
labs as situated participatory practices.

Stakeholder participation, especially focused on end-
users, is central to the living lab literature. However, as
Schuurman et al. (2015) argue, this participation is only
implicitly present in the literature, yet is rarely
explicitly elaborated on. Even then, users oftentimes
are more like passive participants in testing or
validating prototypes (Leminen et al., 2015). One
notable exception is the study by Logghe and
Schuurman (2017), where action research was used to
facilitate participation. Other examples highlight issues
regarding end-user participation. In a qualitative case
study comparison, Franz et al. (2015) demonstrated a
deficit in the traditional co-creation methodology, as
the project team was responsible for most decisions
about defining the problem, as well as selecting
stakeholders and methods. Hyysalo and Hakkarainen
(2014) show that collaboration between designers and
users is often a hard and frustrating process. They
conclude that user involvement should have started at
the outset of the project. Both of these examples
resonate with my experiences in the project above. The
initial framing of the problem happened with the
project team only and no other stakeholders involved,
which influenced the process later on. In conclusion,
stakeholder participation seems to be at the core of the
living lab methodology. Yet through studies by those
who address it, signals show that it may not happen as
naturally as it seems.

A possible explanation may be the focus of living labs
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on end-results. Many publications take an
instrumental perspective on living labs as a means to
create impact or meaningful and successful
innovations (van Geenhuizen, 2013; Schuurman et al.,
2016; Keyson et al., 2017). Hossain et al. (2019)
categorize living lab outcomes mainly as making
contributions to innovations. In this sense, the success
of a living lab depends on its ability to boost
innovations. In our project, I observed that as time
went on the pressure to deliver tangible results
increased. The decision to remove certain stakeholders
from the project group was made to speed up the
process and deliver results in time. The time pressure
thus created a dynamic that favoured a push for
tangible results at the expense of active stakeholder
participation. Swinkels et al., (2018) showed a similar
dynamic where the focus gradually shifted towards
improving eHealth technology and away from active
patient involvement, mainly because patient
involvement was more time consuming than initially
expected. Stakeholder participation processes can
often be complex and time consuming and require
hard work (Hyssalo & Hakkarainen, 2014). It may
therefore be tempting when pressured to shift focus to
the end results, even though participation is at the
heart of the living lab methodology.

In sum, I elaborated on two barriers to meaningful
stakeholder participation in this project. First, not all
stakeholders participated from the outset of the
project, and therefore the motivations and needs of
staff members and residents were excluded from the
project’s design. This resulted in dissonance between
the perspectives of employees and the project group
regarding the problem definition. Second, under time
pressure combined with a desire for tangible results,
more stakeholders were excluded as time passed from
actively participating in the project. This all set the
stage for an end-result that, in hindsight, seems
ridiculous: a television screen.

In this sense, from the perspective of living labs seen as
being facilitators for meaningful innovations, one
could conclude that the project was a failure. However,
the project’s value still lies in the hard work of the
individuals who participated, rather than in the
technological artifact itself. The meaningful end result
can thus be seen as a shared understanding of the
process that lead to the television screen. The shared
understanding, however, was is not having found a
suitable solution for the problem, and thus gaining a

shared new perspective that could help on future
projects. In the end then, it can be argued that in fact I
did not (just) stand by and watch; instead, I was part of
an exploratory process that inspired real change in
organizational culture. We created a culture where
stakeholder participation became a topic of interest
and importance.

In the previous paragraph I suggested that value can
also be derived from the living lab process itself. For
example, Janssen et al. (2015) claim that the value of
new innovations is due to “continuous work on
developing, adapting, implementing and translating
innovations”. We believe this shows it is important to
realize that stakeholder participation processes
depend on their specific context and the individuals
who participate. Living labs, where people work on
innovations, can thus be conceptualized as situated
practices. The notion of ‘situated practice’ was
originally defined as “the part of pedagogy that is
constituted by immersion in meaningful practices
within a community of learners who are capable of
playing multiple and different roles based on their
backgrounds and experiences” (The New London
Group, 1996). Nowadays the term is applied to other
fields than pedagogy, relevant examples being
technology studies (Orlikowski, 2000), and design
(Paton & Dorst, 2011; Crompton, 2019). In these
contexts, situatedness describes how meaning or value
is dependent on the social, historical, and physical
context. Such an approach is central to living labs that
aim to provide a ‘real-life setting’ that includes
contextual factors relevant both to the innovation itself
and to the stakeholders (Coorevits & Jacobs, 2017;
Hossain et al., 2019). In situated practices, the
innovation process itself is a source of meaning and
value. As noted earlier, the value of the chosen
television screen itself was understood as being
limited; however, through our work it became a vehicle
for mutual learning and meaningful changes in the
organizational culture of a closed psychogeriatric ward.

Along the same line, we can more clearly view
stakeholder participation as a situated process. For
example, the students’ struggles to get in touch with
employees, and their reservations to suggest
alternative ideas, resulted from the dynamics of that
specific time and context. Their role as spokespersons
for the work floor was shaped by these dynamics.
Similarly, Hyysalo and Hakkarainen (2014) state, “the
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question is whether the parties engaged in living lab
collaboration are willing to go through all the work
needed to create the specific and particular
relationships by which the relevant information can be
made visible and transferred to the other party”.
Dedding and Slager (2013) draw focus to this aspect by
defining participation as a “situational and interactive
process”, wherein ‘participation’ is revealed as a
situated practice, an act of doing.

To conclude, we believe that the focus on living labs as
situated participatory practices has analytical benefits
in that it draws focus to the process of the work around
participation and on the context in which it happens.
These benefits may help researchers, and other
stakeholders, to better understand how value and
meaning is, or is not, produced in living labs.
Furthermore, we believe it helps provide insight into
stakeholder motivations and needs to participate in
living lab projects, as well as ways in which meaningful
participation is facilitated or hindered. Additionally,
meaning and value can be broadened into topics like
stakeholder learning and changes in organizational
culture. In line with Hakkarainen and Hyssalo (2013),
our hope is that in the near future other scholars will
publish open and honest, even sometimes difficult
accounts of their work on stakeholder participation
within living labs. Providing such narrative
descriptions of living lab projects, as we have tried to
do in this paper by analyzing them as situated
participatory practices, may provide invaluable
examples, insights, and inspiration for other
researchers in the field.

Notes

1. In this article we define “participation” as “a
situational and interactive process in which all
stakeholders in research and/or policy are in dialogue,
doing justice to the lived experiences, knowledge and
competences of all actors, especially individuals whose
daily life and body are at stake, in all phases of the
process, aiming for improvements in quality of care
and a more inclusive society.” This is an official
translation from the definition in Dedding and Slager
(2013).

2. In this article I use the active forms of “I” and “we”.
In the text, “I” refers to my (main author) own personal
observations or decisions, while “we” refers to
decisions made by the project team, as well as our
collective interpretations and conclusions from this

project.

3. The term “consultation” for a level of participation in
this context was coined by Arnstein (1969), which she
incorporated into a ladder for citizen participation in
governmental projects. The higher on the “rungs” of
the ladder, the more power is transferred to citizens.
According to Arnstein (1969), consultation that asks
citizens for their opinions and perspectives can be
considered as a form of “tokenism”, where no “real”
power is transferred to those who are consulted, and
decision-makers can still ignore the opinions and
perspectives of citizens.
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Introduction

As the Earth’s temperatures rise, biodiversity is
plummeting, soil nutrients are being lost, and the world
population keeps growing. The need for fundamental
changes in the agri-food sector now seems undeniable.
Technological advancement has often been touted as a
solution on the road to sustainability, and in recent
decades the conversation has been enriched by
frameworks such as the socio-technical transitions
approach (Geels, 2011, 2019). According to this
approach, sustainability transitions rely on taking a
systemic outlook to change: technological
advancement is key, but so also is restructuring social
meanings, consumer behavior, policies, business
models, and so on (Geels, 2019). This requires the
involvement of multiple actors in different fields of life
– scientists in various disciplines, policymakers,
educators, and industry alike.

The introduction and development of new technology
creates opportunities and challenges for research much
beyond the obvious fields of engineering. In the case of
the agri-food sector, innovations such as vertical
farming have fostered research and development that
brings together researchers across disciplinary

boundaries. When knowledge about socio-ecological
problems is incomplete, multidisciplinary (or
transdisciplinary) research can be used to address
problems and seek solutions that hold important
implications for those affected by them (Norris et al.,
2016, referring to Pohl & Hirsch Hadorn, 2007).
“Multidisciplinarity” has thus become necessary to
understand the complex nature of ecological
sustainability problems, to experience various
contributions from different disciplinary backgrounds,
and to offer a more complete corresponding set of tools
(for example, technical, behavioral, individual, and
organisational) for addressing and preventing
sustainability challenges in real-life.

However, practicing multidisciplinarity can be very
challenging. Researchers from different backgrounds
must learn to understand and appreciate each other’s
perspectives (Schoot Uiterkamp & Vlek, 2007). Previous
research has identified a long list of challenges
associated with multidisciplinary research (Ramadier,
2004; Schoot Uiterkamp & Vlek, 2007; Pohl & Hirsch
Hadorn, 2008). An especially challenging problem arises
in framing the research and research problems (Lang et
al., 2012).

In this paper we examine the potential of digital platforms for managing multidisciplinary
collaboration and particularly the ideation processes of multidisciplinary research and
development in the case of technology-supported vertical farming. The article draws on
research data from semi-structured interviews and a collaborative workshop that was
conducted with researchers representing biological, digital, and technological domains. The
results of this research indicate that digital platforms may offer impactful, process-
accelerating support during the kick-off phase of multidisciplinary technological innovations.
A digital platform can support ideation and the prioritisation of ideas and can be especially
fruitful when paired with face to face discussion and non-digital interaction.

The future is built on the flow of new ideas.
Paul Meyer
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For this study, our interest was to investigate
multidisciplinary collaboration of a research team
tackling sustainability issues in the agri-food sector.
With this aim in mind, the objective was to investigate a
digitally-supported ideation workshop as a method for
the definition of research ideas in a multidisciplinary
team. The context of the study was a development
project of smart and sustainable bioeconomy delivered
in a higher education institution. The project’s strategic
goals called for responding to the need for sustainable
food production, while addressing the megatrends of
digitalisation and climate change. The development
project aimed at creating multidisciplinary sustainable
innovations through data-driven knowledge creation in
the bioeconomy. The higher education institution
researchers and network of bioeconomy companies
worked in close transdisciplinary co-operation during
the project.

Our specific focus of interest was on a multidisciplinary
team of researchers, which was researching and
developing “smart vertical farming”. Vertical farming is
a novel practice that is expected to supply food to cities
sustainably or with value-added biomass for the
industry (Al-Chalabi, 2015). The higher education
institution recently started a sustainability-oriented
research project on vertical farming, which included
implementing data analysis in optimising biomass
production in controlled conditions at a container farm.
Research in a controlled cultivation environment
enabled various possibilities for the participants. This
ranged from finding solutions to fight against hunger in
a changing climate, to optimising plant growing
conditions in order to help aid in transition from the
current fossil economy to a biobased economy, by
producing specific biobased compounds for further
products.

The significant goal of the smart vertical farming project
is to create digitalized measurements, including for IoT
(Internet of Things)-based data collection, analysis, and
interpretation in analysing, monitoring, and optimising
the vertical farming production chains. The project
brings together multiple research interests and
competences in the life sciences, technology, digital
services, and the field of education to investigate the
research area of sustainable and smart bioeconomy.

The first phase of the smart vertical farming project was
the building of a collaborative research team and setting
of agreed-upon research ideas and interests. Essential
in this phase is that a real-world challenge is translated

into a prominent research idea, a boundary object, that
is both researchable and allows for the re-integration of
insights from different scientific bodies of knowledge
(Lang et al., 2012).

MultidisciplinaryTeamwork and Collaborative
Ideation in a Digital Age

Several authors have recognised challenges in
knowledge sharing and joint endeavours when working
on a complex object of research activity in
multidisciplinary collaboration (Ramadier, 2004; Schoot
Uiterkamp & Vlek, 2007; Pohl & Hirsch Hadorn, 2008;
Lang et al., 2012).

Edwards (2010, 2012) developed a compelling
theoretical concept called “relational expertise” for
analysing and conceptualising collaboration between
experts. By relational expertise Edwards means a form
of expertise that augments one’s specialist expertise and
makes responsive collaboration possible. Relational
expertise involves the ability to take into account the
standpoints of other collaborators, recognise what
matters to them when working on an project, make
visible to them what matters for you, jointly expand the
interpretation of the task, and calibrate responses so
that experts can work on it together (Edwards, 2017).
Relational expertise enables greater relational agency,
wherein people are able to work together on complex
activities (Edwards 2010, 2012, 2017). Relational agency
involves expanding upon singular interpretations of a
phenomenon by bringing to bear the different expertise
or conceptual resources offered by work collaborators.
This expansion means that more relevant aspects of
phenomenon can be recognised and worked on
(Edwards, 2017).

Fong (2003) introduced a model of knowledge creation
within multidisciplinary project teams that places
primary emphasis on processes, rather than outcomes.
In the model, five processes of knowledge creation are
identified and intertwined: 1) boundary-crossing, 2)
knowledge-sharing, 3) knowledge generation, 4)
knowledge integration, and 5) collective project
learning. Below we expand on each of these processes
in the model.

First, crossing boundaries successfully requires
personal conversations among team members.
Visualised objects of activity, such as shared drawings,
can help with team interaction. Second, knowledge-
sharing creates benefits when project team members
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come from different knowledge domains. In such cases,
they are more likely to discuss their unique knowledge
and distinct information, than among those who possess
knowledge or information in common. Third, in the
process of knowledge-generation, creative teams aim to
generate new or emerging knowledge vital for
innovation. Fourth, knowledge integration combines
differing perspectives and integrates knowledge from
various disciplines in the decision-making process.
Team members bring different sets of assumptions
about optimal ways to proceed in their teamwork,
thereby prioritising diverse values and perspectives,
which ultimately aim to best meet the current
challenges. In the fifth process of collective project
learning, professionals learn from the projects they
engage. Here, support for the problem-solving and
reflection processes of the team and team members is
important. Through these interwoven processes, new or
emerging knowledge can be created within a project
team, likewise existing knowledge can be combined to
form new insights (Fong, 2003).

Vick and colleagues (2015) studied a variety of university
research teams engaged in collaborative innovation,
looking at how their information culture influences
knowledge creation. They found that multidisciplinary
teams emphasise interpersonal relations and encourage
the presentation of information in a common language
to promote better understanding among members from
different disciplines (Vick et al., 2015).

Paulus, Baruah, and Kenworthy (2018) studied
collaborative ideation in organisations. They found that
although theoretical perspectives regarding
collaborative ideation often suggest positive outcomes,
the actual interaction processes that happen in groups
may not be well- structured for the impactful sharing of
ideas and their further development. For instance, in
face-to-face group settings only one person can
effectively share ideas at one time. This limits the similar
opportunity for others in that same time frame. A highly
recommended alternative is to use a digital method for
exchanging ideas. Many platforms are now available
with user processes that allow participants to generate
ideas in real time, and to examine and respond to ideas
shared by others. These systems also allow for voting
and collectively deciding on best ideas. Digitally
supported methods tend to be more efficient in
generating a higher volume of ideas with the help of an
online community, compared with using one-way only
speaker method (Dennis et al., 2019).

Various modifications to traditional brainstorming have
been made based on digitally mediated communication,
for instance, brainwriting and electronic brainstorming.
These methods have advantages over face-to-face
brainstorming, such as opportunities to contribute ideas
simultaneously. Further, ideas can be easily recorded
this way, with little to no risk of dominance by one or a
few participants (Yagolkovskiy, 2015). Kerr and Murthy
(2009) found that participants using computer-mediated
communication platforms perform significantly better
on divergent brainstorming tasks than those interacting
face-to-face. Contrary to traditional brainstorming, the
decision quality was also higher when made digitally in
large computer-mediated groups, and the groups
generated more alternatives.

According to Korde and Paulus (2017), the most effective
brainstorming process is one that involves variation in
individual and group ideation; a kind of hybrid
brainstorming. Variation leads to the best performance
in terms of number of ideas generated and enhances the
cognitive perspective of group creativity. Also, Jensen
and co-authors (2018) studied both face-to-face
(physical) and digital (online) collaborative ideation,
and they argue that collaborative ideation can
successfully be supported digitally. The next step in
improving the technological setup for collaborative
ideation does not, however, require an either-or
scenario. Instead, it should bring the best of the two
worlds, physical and digital, together.

Helping to work towards this goal, we set as an objective
for this study to investigate two lines of inquiry: firstly,
the expectations of researchers, and secondly, the
results of digitally collaborative ideation. We thus posed
the following research questions: What were the
expectations from the multidisciplinary researchers of
smart and sustainable bioeconomy, regarding their
reciprocal collaboration? And what were their
expectations for the smart vertical farming project?
Additionally, the study assesses how a digital platform
was implemented with an aim to enhance the
collaborative ideation process of research ideas in the
smart vertical farming project. Hence, we asked: what
were the results of the digitally enhanced collaborative
ideation, and what value did the digital platform provide
to the ideation process? In answering these questions,
we reflected on the impact of the digital platform, by
assessing feedback from the researchers as well as
comparing the results of ideation to the researchers’
initial expectations.
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Data Collection andMethodological Approach

The data in this study comes from eleven (11), one-on-
one semi-structured interviews with researchers
involved in a smart and sustainable bioeconomy
development project, and a collaborative ideation
workshop with six (6) researchers focusing on smart
vertical farming. Five of the six participants of the
vertical farming workshop also belonged to the
interviewed eleven researchers, while one of the six did
not. The interviewees broadly represented biological
science, digital, and technological domains, whereas the
backgrounds of the workshop participants ranged across
different sub-disciplines of the life sciences (for example,
bioprocess and automation engineering, horticulture,
environmental engineering, chemistry).

The key themes covered in the interview process were
the interviewees’ expectations related to
multidisciplinary collaboration between researchers
from different domains, along with their expectations,
especially for the newly launched smart bioeconomy
project. In the collaborative ideation workshop,
participants explored and discussed their research ideas
concerning smart vertical farming. The interviews and
the workshop were recorded, transcribed, and analysed.
Additionally, the activities of workshop members in the
digital platform were archived in the platform’s database

and analysed. The study used qualitative analysis to gain
insights into the expectations of project partners
towards multidisciplinary co-operation. The
collaborative character of the workshop offered another
advantage for analysing group discussion, knowledge
sharing, and using a digital platform in research idea
framing. The qualitative data analysis included selecting
relevant texts for further analysis related to the
theoretical framework and previous research. Specific
attention was paid to so-called “repeating ideas”
(Auerbach & Silverstein, 2003). In the last phase,
coherent categories were grouped into more abstract
themes and concepts.

Results

Researcher Expectations
Our analysis of interview data revealed several
expectations for multidisciplinary co-operation and
smart vertical farming. The themes identified in the
interviews are summarised in Table 1.

The interviewees expected multidisciplinary
collaboration to generate new solutions for wicked
problems involving sustainability, especially in carbon
binding towards preventing climate change. In the
context of smart vertical farming, the interviewees
predicted new solutions for climate-friendly food

Table 1. Expectations of interviewees for multidisciplinary collaboration and smart vertical farming
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production that fights against hunger, and for the
energy-savvy, controlled cultivation of plants. One
interviewee argued that smart vertical farming could
give answers to famines in Africa by practical food plant
development, while others also considered the
importance of medical plants, organic cosmetics, and
colours for sustainable businesses.

Quote 1:

“It [vertical farming] is linked to urbanisation and to
the fact that there is less land available for farming
and, to how we can produce food locally, close by to
the end use. That’s energy efficient.”

Almost in all cases, the interviewees reported that they
foresee new competences being developed through
multidisciplinary collaboration, especially in data-driven
measurement and the novel uses of smart technology in
sustainable bioeconomy. Along with concrete
development projects, multidisciplinary collaboration
was considered to provide significant learning processes
for the researchers from different domains.

The smart vertical farming project was novel to all
participants. Some interviewees believed that the
research team would need to establish its learning
process from the very basics. They also mentioned that it
is important to involve not only the researchers, but also
the higher education institution students in this learning
process.

Quote 2:

“Speaking of vertical farming, which is one of the sub-
projects [of the smart and sustainable bioeconomy
development project], it is something totally new to
us. We just received the container system during the
summer. There’s nothing there yet, we are only just
starting the first farming experiments.“

Quote 3:

“For instance, I was just introducing our research unit
to our students on different campuses last spring,
and on every campus, I asked students what we
could grow in the vertical farming freight container.”

All interviewees suggested that multidisciplinary
collaboration in smart and sustainable bioeconomy
strengthens the strategic development of scientific

research and the research profile of the institution.
There were also comments about increasing the amount
of scientific publications, becoming an attractive
research partner in smart and sustainable bioeconomy
nationally and internationally, and finding new research
funding sources for the current topics.

Quote 4:

“We will position ourselves in a new way, to a new
position, which is, in regard of competences and
research credits, higher, better. So, we will create a
new kind of research profile [in smart and
sustainable bioeconomy]. This will be the leading
edge in our research, [for] the next three years.”

Considering smart vertical farming, the interviewees
wished to develop brand new data gathering methods
for optimising the growing conditions of plants, and to
become a recognised research partner in data-driven
vertical farming. However, the research ideas related to
vertical farming were in this phase still preliminary, as
well as quite incoherent and fragmentary.

Some interviewees argued that it is very important to get
partnered with bioeconomy companies and businesses,
and to develop new solutions for their practical
problems, as well as new business opportunities in
regional markets. This view was echoed by other
interviewees who emphasised the possibilities of vertical
farming project especially to generate practical solutions
for regional companies in need of plant production. One
interviewee also suggested developing an application for
bioeconomy companies to use.

Quote 5:

“A company receives developmental support from us
[for] which the aim can be a pilot project, [or] an
innovative method. It can be a prototype, a process,
an operating model, it can be a service, whatever it
is. This is what a company will get, and we will get a
research advantage.”

Results of Digitally Enhanced Ideation
The six (6) multidisciplinary researchers from the smart
vertical farming project participated in a collaborative
ideation workshop that aimed to help frame and
prioritise their research ideas. The workshop was
divided in three phases: 1) face-to-face group discussion
and ideation of research interests, 2) individual
implementation of a digital platform in prioritising
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reference to the project’s goals, and the research
strategy of the higher education institution. Several
qualities and values were identified as being meaningful
for research ideas and decision-making in the debate,
most importantly its sustainability, innovativeness
(novelty), feasibility, usefulness, and scalability.

As a result of the voting, Innoduel offered a prioritised
list of all the research ideas. The ranking order was
based on the win rate percentage for answers in the
digital arena. With Innoduel’s ranking algorithm, the
participants didn’t have to go through every possible
answer permutation to find the ranking order. Instead,
the final ranking order reflected the collective opinion
represented of all participants.

The five most popular research ideas that emerged from
the Innoduel prioritization were, 1) Growing arctic
plants in a controlled environment, including the use of
new compounds, vitamins and food plants, 2)
Antimicrobial ingredients in plants, 3) How cultivation
conditions effect plants when optimising some
properties, like plant antioxidants, 4) Organic colours,
and 5) Growing functional molecules suitable for space
travel.

Overall, the workshop members expressed satisfaction
regarding the workshop’s results. When asked for
feedback immediately after using the Innoduel tool,
several participants expressed satisfaction over seeing
their research ideas ranked in a concrete list form.
Moreover, most were happy to see what shape the “top
list” had taken. Some stressed that the ranked result
reflected a snapshot of the specific, quite small group
gathered at that time. Two of the researchers expressed
regret that research ideas with an explicit climate and
sustainability focus had not made it into the top 5. This
was perhaps somewhat surprising, given the relatively
more prominent focus sustainability issues had received
in the researcher expectations as surveyed in the
interviews. However, the researchers also voiced that
the tool had pushed them towards choosing concrete
and practical ideas over more abstract ones, which
could explain the lower ranking of many more abstract
climate-oriented proposals.

While participants viewed the digital platform as a
convenient tool to help move from diverging ideation
towards a convergence of sorts, some tense discourses
emerged in the group concerning specifically the
practical implementation and fundamental values
behind the research ideas (Lamberg et al., 2020). For

research ideas, and 3) concluding discussion of the
prioritised ideas and their practical implementation.
One of the six participants could unfortunately not
participate in phases 2 and 3.

The digital platform used to implement the workshop
was Innoduel (n.d.), which was designed to support
synchronous group decision making. Innoduel was
chosen because of its promising qualities in speeding up
the challenging and divergent processes of collaborative
decision making. A preliminary brainstorming session
for the researchers had been organised earlier, before
the researchers later had the opportunity to organise
and rank the 20 ideas they had come up with in the prior
session. Innoduel was thus used in this workshop
setting to assist in continuing the earlier work, which
had produced abundant ideas, but lacked prioritisation
regarding which ideas ought to be moved forward.

The Innoduel platform uses an application that enables
a process of collecting and voting on large or small
group ideas online. The participant is invited to join a
digital arena, where they can see whether a new post
answers a particular question the session facilitators
have created before, or can vote on existing answers. All
answers will eventually end up on the arena’s ranking
list. However, only answers that have appeared in voting
mode six times or more will be ranked. Answers that
have been shown in comparison mode less than six
times will be displayed below the ranking list in a
random order. As a result, the participants get a
prioritized list of answers (Innoduel, n.d.). The platform
can be used synchronously in short-term face-to-face
meetings to support shared group decision making. It
can also be used individually and virtually for long-term
data gathering projects, for instance, by geographically
dispersed companies.

In this case study, the workshop participants were
invited to an Innoduel session to answer shared
questions. In this case, the questions involved the 20
research ideas brainstormed earlier, and to vote for their
preferred ideas. The session was organised during the
face-to-face workshop. At the beginning of the Innoduel
session, the workshop participants were given an
opportunity to add more research ideas, and altogether
four (4) new research ideas appeared on the agenda. In
the next phase, the 24 research ideas faced off against
each other in randomly formed pairs in the digital
arena, wherein the participants were asked to choose
their preferred answer. Before voting on each answer,
the participants discussed the voting criteria, framed by
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instance, some interviewees argued that research
interests should primarily support long-term
sustainability goals with societal impacts, while others
stressed the short-term results and need for immediate
benefits for local businesses. In line with the
conclusions of Schoot Uiterkamp and Vlek (2007),
practicing multidisciplinarity, besides its great benefits,
also appeared to be quite challenging and complicated.

The workshop participants in our research worked
together on a complex object of activity, refining their
joint research interests and ideas on smart vertical
farming. Our qualitative analysis of the group discussion
suggests that the participants, following the idea of
Edwards (2010, 2012, 2017), exercised relational agency
in their endeavours to expand their interpretations of
research ideas. They did this by bringing to bear the
various expertise and conceptual resources offered by
colleagues from different disciplinary domains in the
workshop. In their joint ideation, participants
recognised further aspects of research as possibilities to
work on. Their wider interpretations of the research
possibilities drew on the strengths of collaborators from
the different disciplines.

The workshop members crossed disciplinary boundaries
in collaborative ideation, shared knowledge from their
unique informational standpoint, and integrated
knowledge by combining perspectives from various
disciplines in the ranking process supported by the
Innoduel platform. The intertwined processes during
the workshop echoed three phases out of Fong’s (2003)
five processes of knowledge creation: boundary-
crossing, knowledge-sharing, and knowledge
integration. An interesting question for the
implementation phase of the research remains: will
there also be processes in new knowledge generation
and collective project learning that arise for the smart
vertical farming project later?

Keeping the number of workshop participants small
seemed to increase opportunities for participants to
contribute to discussion. It also generated more chances
to tap into a broad diversity of perspectives, as Paulus,
Baruah, and Kenworthy (2018) suggested. Interestingly,
the method of sharing ideas in Innoduel, working
individually while also synchronously on idea
prioritisation, also deepened the knowledge sharing
experience in face-to-face group discussions. Similar to
what was highlighted by Jensen et al. (2018), combining
the best of the physical and digital worlds seemed in our
observations to enhance the ideation process of a

multidisciplinary team, while supporting the team in
framing and prioritising their research interests.

Conclusions

Contemporary challenges of ecological sustainability
demand multidisciplinary collaboration. Our results
indicate that multidisciplinary collaboration offers
multi-voiced alternatives to research, technological
development, and innovation processes, as well as
opportunities for exercising relational agency. However,
in practice, several challenges remain, for instance,
building room for collaboration between researchers
and deciding on a “shared object” (Alrøe & Noe, 2014) or
research idea.

We find it important that multidisciplinary actors be
offered support in building relational agency. As
relational agency develops between actors, more
relevant aspects of the phenomenon under
investigation can be recognised and worked on. This
encourages not only the development of new
technology, but broader socio-technical transitions and
better management of the contextualisation and
implementation of technological innovation. At its best,
digital support combines group expertise and individual
competence to create new viewpoints and
unforeseeable solutions.

The results of this paper indicate that digital platforms
may offer an impactful, process accelerating support in
the kick-off phase of multidisciplinary technological
innovations. The use of digital prioritization by ranking
through voting may be particularly helpful when
needing to shift conversations away from the abstract to
a more practically oriented level. The selection process
of voting forces participants to make choices between
an abundance of alternatives. We thus believe that
digital platforms can support ideation and the
prioritisation of ideas, in a way that can be especially
fruitful when paired with face to face discussion and
non-digital interaction.
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Introduction and Background

Many innovative SMEs have a fraught relationship with
intellectual property (IP). Lacking adequate financial
resources, the formalistic mechanisms of IP protection
can act as both temporal and financial cost barriers to
legal redress when IP theft occurs (OECD, 2010).
Minimal recourse to legal resources also prevents these
actors from executing an IP protection plan with the
same sophistication as their larger commercial
counterparts (Cabeca & Chaperot, 2017.) SMEs may also
lack a nuanced understanding of IP and human
resources law, and thus remain vulnerable to certain
pitfalls when operating against larger, resource-rich
competitors, especially across multiple legal
jurisdictions (OECD, 2010; Brant & Lohse, 2013.).
Although IP cannot supplement solid knowledge and
business fundamentals, it can be disproportionately vital

to the promise of growth and success for SMEs (French,
2010; Friesike, 2011.) For many of them, IP is in fact the
crown jewel of their enterprise. The success for these
SMEs is “underpinned by effective exploitation of
intellectual assets” (Brant & Lohse, 2013.)

In short, IP is a serious issue for SMEs, in particular, for
innovative SMEs that have the potential to contribute to
long-term technological innovation. These business
entities generally prefer more informal methods of
protecting their IP (Kitching & Blackburn, 2003.) The
doctrine of “trade secrets”, which eschews formal
registration, is a common type of legal protection for
such companies, one that combines low cost with
potential permanent duration in legal protection for
technologies that are not susceptible to reverse
engineering or public knowledge. Yet trade secrets have
specific drawbacks related to the costs associated with

Many innovative small and medium enterprises (SMEs) face unique challenges in protecting their
intellectual property (IP). Potential theft of trade secrets is a key feature of these challenges, which
arises often in the context of disputes related to employee mobility. Despite the risks these
challenges pose, SMEs often confront significant resource barriers in protecting themselves from
trade secret theft. The passage of a recent criminal law by the Canadian federal government,
section 391 of the Criminal Code, creates a powerful new tool for innovative SMEs to report,
investigate, and prosecute theft of trade secrets. It also comes with specific considerations and risks
that innovative SMEs should examine and contemplate. This article explores strategies for SMEs in
Canada to use section 391 to protect their trade secrets, navigate the legal environment during theft
of a trade secret, and remediate such theft.

As IP theft remains hard for firms to detect, much less obtain legal redress for,
their incentives are to rely more on their own efforts to conceal trade secrets
and less on patents that entail public disclosure. New estimates suggest that
trade secret theft is between 1% and 3% of GDP, meaning that the cost to the
$18 trillion U.S. economy is between $180 billion and $540 billion.

Report of the Commission on the Theft of American Intellectual Property
(2017)

The National Bureau of Asia Research
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their effective investigation and litigation in the case of
theft. Various IP protection models have been
established to address the IP needs of SMEs, such as IP
clinics and pro bono programs (Cabeca & Chaperot,
2017). However, the limitations of these models have
also been highlighted (Dahl & Phillips, 2018), given that
they are often not well-equipped to respond to
investigation and litigation, as trade secret theft requires.

Thus, tensions over IP can arise that create unique
challenges for innovative SMEs regarding theft of their
trade secrets. Disputes over theft of trade secrets have
been growing in recent years (Almeling, et al., 2010). This
appears to be particularly true in two contexts that SMEs
are prone to encounter by their very nature. The first
situation involves the hiring by a competitor of an
employee from an innovative SME (or an employee
leaving an innovative SME to start a directly competitive
enterprise). In such scenarios, trade secret theft may
occur as the employee deploys not only their unique
skills and talents, but also makes use of trade secrets
from the SME that they left. The second common
situation pertains to mergers and acquisitions, where a
SME may enter discussions with a larger company, only
to find that confidential circumstances in the discussion
were breached, resulting in the misappropriation of
trade secrets. Of course, these scenarios are not
exclusive. However, both scenarios place an innovative
SME into a position and posture where it is necessary to
prosecute trade secret theft. And both may not only be
harmful to a SME, but potentially destructive to the
business. In sum, the stakes of potential trade secret
disputes where an innovative SME must prosecute trade
secret theft are of critical significance for how their
business is conducted.

This article addresses the challenges faced by SMEs in
navigating these tensions by examining a powerful new
instrument for the enforcement of IP rights that stands
to supplement the inherent resource shortcomings of
SMEs in Canada — namely, section 391 of the Criminal
Code. Section 391 offloads from SMEs who experience
trade secret and confidential information theft the
investigatory and prosecutorial responsibilities
associated with seeking legal redress for these harms,
and allocates these responsibilities to the state. In doing
so, it provides a significant instrument in the defense
and remediation of Canadian IP theft. At the same time,
significant risks and specific considerations are involved
in seeking assistance from law enforcement authorities
when making a complaint under the aegis of section 391,
which this article probes. Finally, this article provides

practical advice to SMEs in Canada seeking to file a
complaint under section 391.

The NewSection 391 of the Criminal Code of
Canada

Given the resource obstacles noted above, innovative
SMEs have historically tended not to be predisposed to
seek legal redress when trade secret theft occurs.
However, the federal government recently revised the
Criminal Code of Canada to provide an important new
tool for innovative SMEs that experience trade secret
theft: section 391. This new section sets forth that
“[e]veryone commits an offense who, by deceit,
falsehood or other fraudulent means, knowingly obtains
a trade secret or communicates or makes available a
trade secret” (Crim. Code, sec. 391). Section 391 defines
a trade secret as “any information that is not generally
known in the trade or business that uses or may use that
information; has economic value from not being
generally known; and is the subject of efforts that are
reasonable under the circumstances to maintain its
secrecy” (Ibid). Further clarification is given to note that
information is not a trade secret when it was “obtained
by independent development or by reason only of
reverse engineering.”

The main elements of an offence under section 391
include:

• The defendant obtained, communicated, or made
available a trade secret;

• The defendant knowingly acted by deceit, falsehood
or other fraudulent means; and

• The information was a trade secret.

Section 391 was passed as part of an omnibus bill
implementing the USMCA (effective since July 1, 2020),
which required that all signatory parties “shall provide
for criminal procedures and penalties for the
unauthorized and willful misappropriation of a trade
secret” (USMCA, art. 20.71). At the time of signing the
USMCA, the United States of America already had a
similar provision on the books in the Economic
Espionage Act, which criminalizes economic espionage
by a foreign entity, as well as commercial theft of trade
secrets by a private party (U.S. Code, Title 18 1832 et
seq). Although Canada has had economic espionage as a
criminal offense on the books for years, under the
auspices of the Security of Information Act, it had lacked
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Another significant change in the law is that section 391
alters the constitutive elements and punishments for
theft of trade secrets. A breach of confidence is a three-
part test that requires a party bringing forward an
allegation of trade secret theft. The party must prove: 1)
the subject matter at hand had a quality of confidence to
it, 2) that it was imparted in circumstances obliging
confidence, and 3) that it has been the subject of an
unauthorized use to the detriment of the party who
originally communicated it in confidence (Coco, 1969;
Lac Minerals, 1989). If a party can prove these elements,
it can generally obtain damages and/or an injunction.
However, proving “unauthorized use” is a challenging
standard. On the other hand, Section 391 only has an
“intent” requirement that combines with a guilty act of
“knowingly obtain[ing] a trade secret or
communicat[ing] or mak[ing] available a trade secret”
(Crim. Code, sec. 391). Finally, there is a difference in the
resulting penalties with the new code. Whereas a breach
of confidence may have brought a winning party
damages and/or an injunction, liability under section
391 comes with punishment of committing an indictable
offense bearing “imprisonment for a term not exceeding
14 years”, or summary conviction for which the penalty
is a fine of not more than $5,000 or term of
imprisonment not exceeding six months or both (Ibid;
Crim. Code, sec. 787).

Given the obstacles to prosecution presented by a
breach of confidence case, many Canadian companies
have instead historically litigated trade secret theft in the
United States, if they could find some kind of nexus with
that jurisdiction. In the United States, unlike in Canada,
the federal government and nearly every state have
statutes that permit private parties to bring a cause of
action against other private parties. The federal statute
provides a different and lower standard than the breach
of confidence in Canada (U.S. Code, Title 18 § 1832 et
seq.). The same is true of US state-level statutes (UTSA,
s. 1). Perhaps for this reason, many Canadian companies
often avail themselves of American rather than Canadian
law. For example, in 2018 Bombardier Aerospace filed
suit against Japan's Mitsubishi Heavy Industries Ltd. for
theft of trade secrets related to certifying regional jets.
The underlying theft occurred in Quebec. But
Bombardier did not file in Quebec or even in Canada.
Rather, it filed in the Western District of Washington, the
location of Aerospace Testing Engineering &
Certification Inc., a third-party working with Mitsubishi
on the certification of a 90-seat regional jet (Layne,
2020.) The case was notable for Bombardier’s strategic
decision not to file in Canada (and not to avail the

an equivalent offense to the commercial theft of trade
secrets between private actors where there was no
foreign economic espionage element. Section 391 of the
Criminal Code of Canada now fills this legal vacuum,
though to the present date of writing this paper, section
391 has not yet been used in Canada.

Significance ofSection 391

What section 391 promises to do for innovative SMEs is
not insignificant. It offers them investigatory and
prosecutorial powers from the federal government to
address instances of theft of trade secrets, providing
them with resources that were previously only available
to larger commercial actors that already possessed them.
In doing so, section 391 gives innovative SMEs an
opportunity to level the legal playing field.

In the past, the only available recourse for innovative
SMEs in cases of trade secret theft were civil law
remedies, such as filing for a breach of confidence,
breach of fiduciary obligations, or breach of contract.
This was resource-intensive to investigate and
successfully litigate. In tackling a breach of confidence,
courts in Canada always enjoyed “ample jurisdiction to
fashion appropriate relief out of the full gamut of
available remedies, including appropriate financial
compensation”, which it was believed would put “the
confider in as good a position as it would have been in
but for the breach,” as well as the option of filing for
injunctions (Cadbury, 1999.)

However, disputes over a breach of confidence pose
practical challenges for SMEs as a legal instrument. If a
dispute goes to court, one concern for SMEs is dealing
with judges that are potentially incapable of
understanding the technological and scientific issues at
hand without the aid of expensive expert analyses to
assist them. Moreover, the fact-intensive nature of trade
secret disputes renders the remedies in such matters
somewhat unpredictable. Because such disputes turn on
factual questions (for example, defining the trade secret
and the alleged misappropriation), discovery and
litigation can drag on well past the summary judgment.
All these factors breed uncertainty — and come with
high legal costs. In sum, a breach of confidence is a
resource-intensive form of legal protection that does not
easily invite innovative SMEs to avail themselves of the
law. Section 391 removes these resource burdens and
presents far fewer resource obstacles, making the
responsibilities of investigation and prosecution
incumbent on the state.
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Economic Espionage Act (China Initiative, 2018). The U.S.
Department of Justice noted that 60 per cent of all trade
secret theft cases brought during this time had “at least
some nexus to China” (China Initiative, 2018; Morton,
2019). Although some observers may be inclined to view
such actions as a particular obsession of current
President Trump’s administration, it is notable that in
2011 President Obama’s administration released a
document on the Administration Strategy on Mitigating
the Theft of U.S. Trade Secrets, which laid the groundwork
for the future China Initiative, including the
appointment of specialist attorney generals at each of
the 97 U.S. Attorney Offices to prosecute theft of trade
secrets (Administration Strategy, 2013).

The existence of a national security dimension is not the
only factor that will go into whether a country’s federal
government will prosecute such theft. The U.S.
Department of Justice has created guidelines for
economic espionage that specifically identify the
following “discretionary factors” in determining whether
or not to bring forward charges: “(a) the scope of the
criminal activity, including evidence of involvement by a
foreign government, foreign agent or foreign
instrumentality; (b) the degree of economic injury to the
trade secret owner; (c) the type of trade secret
misappropriated; (d) the effectiveness of available civil
remedies; and (e) the potential deterrent value of the
prosecution” (DOJ Manual, 2018). One notable
Canadian practitioner of trade secret law recently
opined that the federal government should develop
similar prosecution policies to these, as a form of
guidance to actors in the private sector (Courage, 2020).

These considerations aside, in Canada there are several
important risks inherent in reporting theft of trade
secrets to law enforcement. Although law enforcement
has powerful investigatory and prosecutorial tools (and
at no cost to the reporting party), reporting trade secret
theft as a crime has potential downsides. Some of these
are ancillary, such as potential bad publicity, while
others are more essential, including the loss of control
over proceedings when law enforcement assumes
control to investigate and the Crown (i.e., government
attorneys) prosecutes. Delays can also be a major issue.
As even the Supreme Court of Canada noted in R. v.
Jordan (2016): “a culture of complacency towards delay
has emerged in the criminal justice system” (R. v. Jordan,
2016). Given that time is often a crucial consideration for
innovative SMEs — including being one of the reasons in
the first place that they resort to “trade secret” status for
assets, rather than going for patents, which require a

company of home turf advantage), but rather instead to
go on the offensive against theft of trade secrets in a less
familiar foreign jurisdiction.

Methodology

Having canvased the IP challenges facing SMEs and the
changes wrought by section 391, this article suggests
that section 391 of the Criminal Code addresses many of
these challenges. The article now proffers practical
considerations, insights, and tools for SMEs that may
consider or benefit from enforcing their legal rights
under the auspices of section 391. Given the challenges
for SMEs to protect their IP, and the significance of
section 391, this paper reflects on two main strategic
considerations: 1) strategic considerations that SMEs
should take when deciding whether or not to lodge a
complaint under the auspices of section 391, and, 2) if
they decide on making a formal complaint, clear
guidelines as to how it can be articulated, documented,
and filed (along with preparatory steps that a SME
should take if it decides to do so). In both of these areas,
the article presents a comparative analysis with similar
statutory laws in the United States, as well as practical
litigation events in recent years as a way to understand
legal trends.

Examining the Strategic Implications ofSection 391

The Canadian federal government has not yet given
indication of what types of matters it intends to
prosecute under section 391. But if the American
example provides any lessons, innovative SMEs
suspecting that theft has occurred under the auspices of
a foreign actor will likely have the most success in
convincing the federal government to take up
prosecution. In the United States, prosecutorial
guidelines advise government attorneys that are
considering to file charges under the Economic
Espionage Act, that “[t]he criminal enforcement of IP
rights plays a critical role in safeguarding U.S. economic
and national security interests … our national security
interests can be undermined by foreign and domestic
competitors who deliberately target leading U.S.
industries and technologies to obtain sensitive trade
secrets that have applications in defense, security, or
critical infrastructure” (Pros’g IP Crimes, 2020).

In the United States, the announcement of a “China
Initiative” in December 2018, which sought to oppose
Chinese misappropriation of intellectual property,
coincided with a spike in prosecutions under the
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lengthy registration process — such attitudes may
discourage SMEs from seeking out the assistance of law
enforcement and the Crown.

A supplementary concern is the confidentiality of the
proceedings. As noted above, one concern of trade
secret litigation is that it can thwart the discovery
process during litigation (i.e., the period when parties in
a lawsuit make available to one another all relevant
evidence). Such can occur if the discovery process were
used not to locate and prove instances of
misappropriation, but rather to locate trade secrets
themselves, as a fishing expedition. Another major
concern for SMEs is that, in Canadian government-led
prosecutions, the Crown has specific disclosure
obligations. As in the United States, where
confidentiality is not wholly guaranteed in light of the
5th Amendment and Brady obligations, in Canada legal
precedent requires that “the Crown is under a general
duty to disclose all relevant information” to the defense
(R. v. Stinchcombe, 1991). Additionally, innovative SMEs
may reasonably doubt the Crown’s ability to safeguard
and keep information confidential. For example, in 2019
it was revealed that the RCMP’s Director General of
National Intelligence was arrested (case still ongoing) on
charges of allegedly communicating confidential
information (Tunney, 2020). Similarly, in 2020 the
Revenue Canada website was subject to a notable data
breach (Patel & Ling, 2020).

Finally, although it is an obvious point, a further
important consideration for an innovative SME when
considering to ask the federal government to prosecute
trade secret theft is confirming the existence of trade
secrets. Such lawsuits can sometimes be used by
companies as battering rams to discourage
innovation—something courts seek to discourage
through measures like cost and fee awards in civil cases.
Although this consideration may not entirely translate to
the criminal law, filing a false report carries significant
penalties (Crim. Code, s. 140) Thus, somewhat similar
dynamics play out as in cost and fee awards. A
prerequisite of most civil litigation is that the trade
secrets at the heart of the dispute be identifiable, so as to
allow a court to assure that the dispute is not meritless
(and also that the dispute is not, in fact, just a strategy to
force a party to disclose their trade secrets through
litigation techniques like the discovery process). It also
allows the defense to proffer defenses, such as reverse
engineering or public knowledge. Thus, any entity
contemplating litigation should confirm that their claim
has a solid good faith basis before filing the complaint.

Further, a party is more likely to obtain the support and
interest of law enforcement authorities if the allegation
of misappropriation of trade secrets is specific and
narrow, rendering the complaint more easily susceptible
to verification (as opposed to a making a kind of laundry
list accusation).

Responding to Trade Secret Theft with Section
391

Despite the existence of section 391, the Canadian
federal government has thus far provided little guidance
to victims of trade secret theft. Section 391 has not come
accompanied with meaningful guidance as to how
companies, and in particular, innovative SMEs — may
avail themselves of the law. This differs markedly from
the situation in the United States, where the Department
of Justice published (2013) Reporting Intellectual
Property Crime: A Guide for Victims of Copyright
Infringement, Trademark Counterfeiting, and Trade
Secret Theft. This DOJ guideline urges victims of trade
secret theft to fill out a victim checklist with many useful
instructions, including:

• Background and contact information

• Description of the trade secret

• General physical measures taken to protect the trade
secret (including the existence of confidentiality
and non-disclosure agreements, computer
infrastructure descriptions, document controls,
and employee controls)

• Description of the theft of trade secrets

• Background on whether civil proceedings have been
filed (Rep’g IP Crime, 2013)

This checklist then instructs victims to provide a copy to
a federal law enforcement official (Ibid). Helpfully, the
checklist also includes reproductions of the language of
relevant legal provisions. The Canadian federal
government does not offer such guidelines, but now that
the underlying criminal law is effectively the same, an
innovative SME that has been the victim of trade secret
theft can borrow the DOJ checklist and use it to conduct
their forensic analysis of trade secret theft. Upon
completion of the report, they can provide it to the
RCMP or a police force jurisdiction where the innovative
SME is located, in the same way that they would report
any criminal offense. In addition to such measures, basic
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steps should be taken once an SME becomes aware of a
trade secret theft to preserve evidence, in particular any
records that have monitored the transmission of data
and tracked employees that may document the theft.

Finally, although this paper has focused on measures
from the perspective of taking a defensive posture
towards IP, which is relevant for a SME suffering theft of
trade secrets, such entities should also be alert to the
concern that section 391 may be mobilized against
them. As one practitioner noted: “Disputes between
companies and their departing employees or former
business collaborators can also be very polarized and
intense, making it further difficult to judge the facts well
enough at the outset to decide whether to lay charges”
(Courage, 2020). Thus, companies should undertake
careful measures to avoid potential theft to their trade
secrets, including through employee training on best
practices handling any information that may be
susceptible to such designation.

Conclusion

Section 391 is a powerful instrument for SMEs in Canada
to protect their IP. It makes up for many resource
deficiencies that they experience, in particular vis-à-vis
their larger competitors. However, recourse to section
391 comes with specific advantages and disadvantages
that this paper has laid out for SMEs to contemplate.
Further, this paper has provided practical advice for
initiating a complaint under section 391.

Innovative SMEs should take seriously the important
measures they put in place to protect their trade secrets.
Routine audits are an important way for such companies
to think on a regular basis about how they govern and
restrict access to information, including what
employment policies they have in place, and how
employees are trained to protect such information.
Business measures like this are of central importance in
court. While these prophylactic measures can go a long
way in preventing the misappropriation of trade secrets,
in the event that something is stolen, they also form
important pillars in building a case for prosecution by
helping harness evidence to build a persuasive legal
narrative. If theft of a trade secret occurs, a SME should
undertake immediate steps to preserve whatever
evidence of it they have available to them.

This article addressed the challenges that Canadian
SMEs face in protecting their IP due to resources
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Introduction

People have several motives for migrating. These vary
from business opportunity exploration,
work/employment, education, marriage, safety, and
fear. The World Migration Report (2018) estimated the
rate of internal migration (people migrating within their
own country) at 740 million globally. Many have an
aspiration and dream of migrating to some developed
region or foreign land to seek better opportunities. The
home country of this paper’s authors, India, has also had
a rich history of migration and immigrants.

O ‘Leary (2019) summarizes human population
migration as “the movement of a person or groups of
people from one place to another with the intention of
settling temporarily or permanently in that new
location”, whereas internal migration refers to
“migration within the borders of a country”. A cursory
view of ancient manuscripts, literature, and excavations,
highlights the prominent reasons behind migration;
mainly as a result of a war, unrest, partition, famine,
flooding, and outbreak of a life-threatening disease. In
recent times, migration and immigration can also be
attributed to searching for a business, job, or career

opportunity. Other important factors influencing
migration can also be attributed to a pattern of
development, social structure, seasonal pattern, inter-
regional disparity, socio-economic disparity,
displacement & deforestation, lack of employment
opportunities, survival, wage differentials, education,
and marriage (Srivastava & Sasikumar, 2003).

Migration has impacted international trade and
globalization to a considerable extent, boosting bilateral
relations between nations. At times, illegal
migration/immigration has led to conflict situations
leading to wars, while controlled and legal
migration/immigration has positively contributed to the
development of both the regions, both in the country of
origin and the end-destination. Many migrants continue
to maintain business connections with their home
nations or states. Various typologies are used for
internationally working entrepreneurs, such as self-
initiated expatriate entrepreneurs, diaspora
entrepreneurs, immigrant or migrant entrepreneurs,
ethnic entrepreneurs, expatpreneurs, and trailing
spouse entrepreneurs (Yokoyama & Birchley, 2020).
Given the multiple definitions, meanings, and synonyms
catering to transnationalism, transnationals,

Migration of people from one geographical location to another, within or outside a country, has a
major role to play in the socio-economic development across the globe. ‘Migrants’ and
‘immigrants’ that showcase entrepreneurial traits and are valued in both home and host countries.
Transnational entrepreneurs are often studied in various cross-national entrepreneurial research
streams, like international entrepreneurship, immigrant entrepreneurship, thus causing ambiguity
in the existing definitions. This paper contributes a specific definition of “transnational
entrepreneurship”, based on secondary research, which takes into account different mobility
types. It emphasizes the importace of this construct for developing transnational entrepreneurial
typologies. The authors propose a ‘framework of transnational entrepreneurship’ in the paper.

Ultimately, each transnational firm strives for its own advantage, and is
supported in that effort by the state power wherein it resides, or at least where
its main shareholders are domiciled.

- Herbert Schiller
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transnationalism, and transnational entrepreneurs, in
this paper we highlight some definitions given to bring
clarity to this topic.

Our research is organized as follows. The first section
identifies and summarizes key insights from literature
review concerning ‘transnationalism’ and ‘transnational
entrepreneurship’. The following section addresses the
research methods used. Subsequent sections discuss the
key finding that comprises a new framework for
‘transnational entrepreneurship’, along with providing a
checklist that can be used for clarifying terms. Further,
we make a distinction between TEs (transnational
entrepreneurs) and IEs (international intrepreneurs)
based on Forbes magazine’s India’s rich list of 2018. The
paper then offers concluding thoughts and implications.

Summary of Insights from Literature

Transnationalism & Transnational Entrepreneurs (TE)
This section discusses the key perspectives provided by
prominent authors on transnationalism and
transnational Entrepreneurship.

Gammage (2006) defined ‘transnationalism’ as a “novel
outlook or reflection on ‘diaspora policies’ that aims at
inspiring and managing the connection of ‘expat
communities’ in the actions that contribute to the
economic progress of the origin countries”. Rangel-Ortiz
(2008) considered it as “an advancement in
understanding of the immigrant adaptation and
acculturation between two countries and a
contemporary way of exploring the social, political,
cultural and economic association that the immigrants
build and retain to connect the country they hail from
and the one they have migrated to”.

Contrary to Gammage’s definition, Portes et al. (1999)
refer to ‘transnationalism’ as “the economic initiatives of
transnational entrepreneurs who mobilize their contacts
across borders in search of suppliers, capital and
markets”. Gammage’s views nevertheless were earlier
stated by Schiller et al. (1992), considering it as “a
process by which migrants, through their daily activities
and social, economic, and political relations, create
social fields that cross national boundaries”. Drori and
colleagues (2006) summarized TE as “an immigrant
engaged with entrepreneurial undertaking in at least two
or more socially embedded environments concurrently,
contributing to the home and host economies”.

These definitions of ‘transnationalism’ discuss the role

of immigrants and expat communities, along with their
ensuing socio-economic contribution.

Transnational Entrepreneurship
‘Transnational entrepreneurship’ has grown as a topic of
interest. For Lin & Tao, 2012, transnational
entrepreneurs are individuals driven by ‘pure survival
strategy’ to engage in cross-border actions to
accomplish their basic social and economic needs.
However, when TEs work between a host country and
their home country (Chen & Tan, 2009), they tend to
migrate and reside at a new destination, yet keep a
consistent link with the country, where they belong to
(Brzozowski et al., 2014).

Landolt et al. (1999) introduced four types of
transnational enterprises - circuit firms, cultural
enterprises, ethnic enterprises, and return migrant
micro-enterprises. According to Terjesen and Elam
(2009), TEs can internationalize directly and play an
intermediary role for local businesses involving
economic, social, cultural, and symbolic capital.
Adiguna & Shah, (2012) concluded that global family-
owned ventures are more likely to find favor with the
definitions of "transnational entrepreneurship”
proposed by Mustafa and Chen (2010) who refer to a
“transnational family and kinship networks” of
immigrant entrepreneurs. This provides the necessary
grounding to utilize and access resources across borders,
while also allowing them to participate in cross-border
business undertakings (Mustafa & Chen, 2010). Chen
(2018) indicated the importance of ‘entrepreneurial
human capital’ for success in the Chinese and Australian
contexts, highlighting the human resource dimension of
transnational entrepreneurs.

Chen and Tan (2008) found that entrepreneurs in
general build upon prospective opportunities in the
international domain through connections locally and
distributed globally. However, strict immigrant policies
serve to stifle networking that could benefit
entrepreneurs. Wahlbeck’s (2018) study on Turkish
entrepreneurs in Finland highlighted the difficulty of
strict and restrictive immigrant policies, while exploring
possibile transnational ties. Urbano et al. (2011)
concluded that “social networks, immigrants’
perceptions of the entrepreneurial culture and
opportunities in the host society” play a vital role in
accelerating the development of transnational
entrepreneurial activities. In the host country,
“tolerance, openness, recognition and validation of
credentials” from the country of origin, along with
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government services are considered as supporting
factors that help diaspora entrepreneurship (Nkongolo-
Bakenda & Chrysostome, 2019). With bifocal orientation,
TEs maintain personal and professional relationships in
two different geographical spaces while operating their
enterprises (Manimala et al., 2019) . Thus, a host of
factors impact the success or failure of transnational
entrepreneurship.

Transnationals often promote international trade and
business across the globe. Yeung (2002) confines TEs in
three inter-related characteristics that describe the
entrepreneurial process: (1) control of resources, (2)
capabilities in strategic management, and, (3) abilities to
create and exploit opportunities in different countries.
Several scholars have included both immigrant and
ethnic entrepreneurs under the banner of transnational
entrepreneurs that maintain operations and business
presence in the home as well as host countries
(Brzozowski et al., 2014). Terjesen & Elam (2009)
concluded that the majority of TEs belong to immigrant
communities and tag transnationals as “mediators” who
practice entrepreneurship, that is extended across
borders.

The socio-relevancy of TEs seems to appear due to the
heavy participation of immigrant entrepreneurs in
boosting business practices between the country of
origin and the host country (Portes et al. 2002; Bagwell
2015; Wang & Liu, 2015). Chen (2018) however contents
that an entrepreneur need not be an immigrant, but that
instead anyone with “cross border experiences and
business interests” counts as a TE. In short, the multiple
meanings of “transnational entrepreneurship”
contribute to ambiguity.

Overlapping streams of TE
The concept of transnational entrepreneurship is still
vague and contested (Yokoyama & Birchley, 2020).
Confusion and ambiguity persist in the transnational
entrepreneurship literature, due to the overlap and
connection between the terms.

• International Entrepreneurs (IEs): IEs engage in
cross-border entrepreneurial undertakings. They
find, act, assess, and manipulate opportunities
across domestic borders to produce quality goods
and services (McDougall & Oviatt, 2000). The
literature has previously connected IE with TE
(Drori et al., 2006; Drori et al., 2009; Adiguna &
Shah, 2012; Manimala et al., 2019; Yokoyama &
Birchley, 2020).

• Immigrant Entrepreneurs are the people who
choose to settle down in a foreign place for a long
or short duration to gain better business
opportunities and experiences. When foreigners
reside in a host country and create a venture, they
are termed as “immigrant entrepreneurs”. Thus,
the entrepreneurial activities executed by
immigrants in a country are referred as immigrant
entrepreneurship (Aldrich & Waldinger, 1990).
Several studies, including by Drori et al. (2006),
have interlinked immigrant entrepreneurs with TE.

• Ethnic Entrepreneurs (EEs): Entrepreneurs whose
group membership is tied to a common cultural
heritage or origin (Honig et. al, 2010) are
sometimes known as “ethnic entrepreneurs”. The
ethnicity of an entrepreneur depicts their cultural
belongingness and connectivity with a particular
community based on ethnic lines. EEs have being
linked with TEs by Drori et al. (2006, 2009), Adiguna
and Shah (2012), Honig (2019), and Manimala et al.
(2019).

• Returnee Entrepreneurs (REs): Scientists and
engineers that return to their home country to start
a new venture after several years of business
experience and/or education abroad are called
“returnee entrepreneurs” (Drori et al., 2009).

Additional terms, like “diaspora entrepreneurs” and
“migrant entrepreneurs” have not been described in
detail, but are linked with TE. Below in Table 1 we
gathered multiple definitions from the literature.

TE research focuses on the importance of cross country
business activity (Portes et al., 2002). Transnational
diaspora entrepreneurship can generate opportunities
for the diaspora and the societies in which they operate,
serving as an example of “making globalization good”
(Dunning, 2004) and have a profound impact on the
economic and social development of their home
countries (Kuznetsov, 2006). Ma et al. (2013) point to the
importance of enquiring about the relationship between
the countries’ cultures.

Key Findings: Transnational Entrepreneurship
Framework

Need for a distinct Transnational Entrepreneurship
Framework
Multiple transnational entrepreneurship frameworks
already exist (Chen & Tan, 2009; Drori et al. 2009, etc.).

Demystifiying the Meaning of Transnational Entrepreneurship: Indian
transnational entrepreneurs in comparative perspective
Supriya Singh, Punit Saurabh, Nityesh Bhatt

http://timreview.ca


Technology Innovation Management Review November 2020 (Volume 10, Issue 11)

and other countries as a unique contribution proposed
as part of a “Transnational Entrepreneurship
framework”.

We present a framework that defines TE at the
intersection of domestic, immigrant, and international
entrepreneurship. We found, however, that migration is
not observed well enough to create a distinction
between TEs and others related concepts. One of the
major distinctions that our proposed framework shares
with the other related frameworks discussed above is the
mobility patterns of entrepreneurs. It shows the
potential value of migration with TEs from other
typologies. Further, we illustrate from the Indian
perspective is demonstrated due to its relevance and
application.

Demystifiying the Meaning of Transnational Entrepreneurship: Indian
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According to Krishna and Subrahmanya (2016), studies
on transnational entrepreneurship can be understood
from the individual perspective, firm-specific
dimension, and macro-economic perspective. Bailetti
(2018) focused on capturing and creating value, cross-
country investments, and institutional distance between
business settings, while Manimala et al. (2019)
emphasized people who initiate business from a host
country and expand it to their home country. Portes et
al. (2002) thought it suitable to call TE’s as “self-
employed immigrants”, while Drori et al. (2009) referred
to TEs as “social actors” working in dual fields. Given the
multiple definitions and contradictions, we felt that a
framework was needed to address and bring various
perspectives together. We propose to explain
transnational entrepreneurs in between the home, host,

Table 1. Perspectives of Transnational Entrepreneurs and Transnational Entrepreneurship
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expansion of an individual’s entrepreneurial activities.
Our framework was created after considering various
perspectives (Drori et al., 2006; Chen & Tan 2009; Patel &
Conklin, 2009; Drori et al., 2009; Riddle et al., 2010;
Brzozowski et al., 2014; Alexandre et al., 2019). It offers a
simple approach to transnational entrepreneurship
based on data regarding nationality, place of business
incorporation, and spread of business beyond borders,
which can be relatively easily gathered. Thus, our
framework provides a way of understanding various key
constituents of TEs.

Relevance of the framework for India and other nations
Our TE framework particularly helps when labelling TEs
that have a higher rate of migration within as well as
internationally. For instance, some developing countries
like Indonesia, Nepal, Pakistan, Nigeria, Africa, India,
and China, fit well under this framework. In India, for
example, much of the population resides in rural areas.
Hence, people migrate to urban areas for a better life,
with career and business opportunities. Additionally,
due to a lack of business options, migration within India
is often observed (people from a less developed state like
Uttar Pradesh moving towards more developed cities
and states like Gujarat and Maharashtra), while the rate
of foreign migration is also very high. The main scope of
our framework is driven by the co-existence of different
types of mobility found in India. Nigerians in Europe
and America (Ogbuagu, 2013), Africans in China
(Bischoff, 2017), and Chinese in Australia (Chen, 2018)
offer additional similar examples.

India’s large population and relatively limited domestic
opportunities has given rise to mass international
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A Transnational Entrepreneurship Framework
Our transnational entrepreneurship framework
discusses various types of movement (movement within
and outside the country, movement from home and host
country) of entrepreneurs that might categorize an
individual as a TE. Further, it also establishes distinct
ways to separate TEs from other existing definitions,
including the place or location where a venture is
launched to grow beyond the borders of the country.
This is aptly demonstrated in figures 1-3 given below.
However, studies on figuring out the appropriate
typology of transnationals are thin in the available TE
literature.

Our framework highlights the types and nature of
mobility that an individual might undertake to start the
journey of entrepreneurship. This falls under various
meanings at different stages of their business. The type
of migration that an entrepreneur attempts positions
them as a TE, while there are diverse types of
entrepreneurs with international connections. The
framework therefore identifies TEs according to unique
dimensions.

TEs can also be interlinked with many cross-national
entrepreneurial practices. Thus, our framework focuses
primarily on entrepreneurs' nationality and residence,
which helps distinguish TE with other typologies. Many
researchers (Drori et al., 2006; Patel & Conklin, 2009;
Alexandre et al., 2019), have highlighted the existence of
entrepreneurs in two or more economic spaces. Keeping
this context in mind, our framework draws connections
with the home, host, and other countries. Further, each
mobility type is named as per the movement and

Figure 1. Framework of Transnational Entrepreneurship
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• If the entrepreneur encounters a situation when
they must migrate to gain better business
opportunities, or for any other reason, they might
choose another city in their home country that
offers a better ecosystem for them to prosper. In
this situation, the entrepreneur migrates within the
national boundaries of their homeland.

• (HoC TE): Migration and business within the home
country alone cannot qualify an entrepreneur as a
TE. Here, business dealings are carried out intra-
nationally, hence this has been referred as ‘intra-
national mobility’.

• In this scenario, the entrepreneur is denoted as a
“domestic entrepreneur” or “national level
entrepreneur”.

2. Inter-Mobility (HoC + OC TE)
• When a domestic entrepreneur expands their

business from the national to international level,
business activities then go beyond national borders
and connect two or more economies.
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migration. Due to this, India led the world in
international migrants for 2019 (Sen, 2019). Guajaratis in
the US, Punjabis and Sikhs in Canada, south Indians in
GCC nations, and Biharis in Mauritius, are few
prominent exam

The above representation classifies entrepreneurs. Our
framework includes the country that an entrepreneur
hails from (Home Country), country of residence
(Home/Host Country), and the entrepreneurial
activities. We discuss our framework below with the help
of two scenarios involving various types of migration in
an individual’s entrepreneurial journey.

Scenario 1: The entrepreneur initiates the business
from home country (HoC)

1. Intra-Mobility (HoC TE)
• When an individual initiates a business in their

home country (HoC), initially they might
commence a small business venture that gradually
grows and becomes a medium or large scale
enterprise within their home country.

Figure 2. Scenario 1- An entrepreneur initiates a business from their home country
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nation and other countries is developed. This also
qualifies an entrepreneur as a TE.

• This type of mobility includes a shift of residence
from home to host country, along with maini
business connect with home and host-land or
home, host and other countries. This fulfills all the
eligibility criteria of transnational
entrepreneurship, and hence is termed as trans-
mobility’.

We portray these three types of mobility graphically in
Figure 2.

Scenario 2: The entrepreneur initiates the business
from the Host Country (HtC)

1. Intra-Mobility (HtC TE)
• In this scenario, an immigrant starts a small

business venture in a host nation that gradually
grows inside the host nation.

• If an entrepreneur decides to migrate for better
business opportunities or any other reason, they
might choose a city in the host country with a
better environment. In this situation, the
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• In this scenario, business activities go beyond
national borders, hence this is referred as ‘inter-
national mobility’.

• (HoC + OC TE): Business is controlled and directed
from the country of residence, meaning, the home
country of the entrepreneur. Hence, they do not
qualify as a ‘transnational entrepreneur’ and are
instead labelled as an ‘international entrepreneur’.

3. Trans-Mobility- (HtC + HoC = TE) or (HoC + HtC + OC
= TE)

• An entrepreneur might start from a small enterprise
and gradually grow their business within and then
outside of the national boundaries.

• (HtC + HoC = TE): In a situation when an
entrepreneur opts to settle down in another
country (host country) and also runs a venture (s)
in the home country, they take the label of
‘transnational entrepreneur’ (TE).

• (HoC + HtC + OC = TE): Being a resident in a host
nation, if an entrepreneur tries to expand their
business to other countries and succeeds, a socio-
economic connection between home and host

Figure 3. Scenario 2 - An entrepreneur initiates a business from the host country
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more distinct economies. This mean the
entrepreneur qualifies as a ‘transnational
entrepreneur’.

• All three conditions, whether an immigrant’s
business moving beyond the host country,
expanding to the home country, or to another
country, or in both, qualify a person as a
‘transnational entrepreneur’. Hence, we call this
“trans-mobility”.

• In this case, an entrepreneur develops a
transactional relationship between two or more
different countries while staying on a host
country’s territory.

We graphically summarize the two types of mobility in
Figure 3.

Both of these scenarios and their classification are based
on the definitions and perspectives of various authors
given in Table 1. To provide further clarity, we offer the

entrepreneur migrates within the national
boundaries of their host country.

• Siunce an entrepreneur migrates and their business
activities become concentrated within the national
boundaries of the host country (HtC), this is
labeled as ‘intra-mobility’.

• (HtC TE): In this type of mobility, an entrepreneur
is based in a host country with business activities
confined within that country’s national
boundaries. They can therefore be termed as an
‘immigrant entrepreneur’ rather than as
‘transnational entrepreneur’.

2. "Trans-Mobility”: (HtC + HoC = TE) , (HtC + OC = TE)
and (HtC + HoC + OC = TE)

• (HtC + HoC/ HtC + OC/ HtC + HoC + OC = TE):
When the business of an immigrant entrepreneur
crosses national borders (of the host country) and
connects two different nations (home country or
any other country), it eventually overlaps two or

Table 2. Checklist of being a Transnational Entrepreneur
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Significance ofTransnational Entrepreneurs for India

With approximately 17 million international migrants,
India has the largest diaspora (World Migration Report,
2018). Socio-cultural and economic interactions
between diaspora communities and their origin nations
through trade or remittances sent to families provide
ample evidence of a diaspora’s impact (Cohen, 2005). In
several cases, Indian immigrants have served their host
nation in public office. The current Prime Minister of
Ireland, Leo Varadkar, hails from Malvan, Sindudurg
District of Maharashtra, India (Mahamulkar, 2020).

Transnational entrepreneurs can contribute immensely
both to their home country as well as their host country.

following checklist.

The two major factors for TE as discussed above, are:
1. The country of residence of an entrepreneur
2. The country of origin of a business.

Based on the above framework, we propose the
following definition of transnational entrepneurship:

When immigrants get involved in entrepreneurial
activities by initiating and operating their venture(s)
on a foreign land, simultaneously engaging in
similar (or different) business(s) in other countries
and/or their homeland, in a way that eventually
contributes to two or more economies.

Table 3.Distinction between Transnational Entrepreneurs (TE) and International Entrepreneurs (IE)

Source: India Rich List 2018 - Forbes India Magazine
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maximum resolution available for each figure.
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Do you want to start a new business?

Do you want to grow your existing business?

Lead To Win is a free business-development program to help establish
and grow businesses in Canada's Capital Region.

Benefits to company founders:
• Knowledge to establish and grow a successful businesses
• Confidence, encouragement, and motivation to succeed
• Stronger business opportunity quickly
• Foundation to sell to first customers, raise funds, and attract talent
• Access to large and diverse business network
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Technology Innovation Management (TIM; timprogram.ca) is an
international master's level program at Carleton University in
Ottawa, Canada. It leads to a Master of Applied Science
(M.A.Sc.) degree, a Master of Engineering (M.Eng.) degree, or a
Master of Entrepreneurship (M.Ent.) degree. The objective of
this program is to train aspiring entrepreneurs on creating
wealth at the early stages of company or opportunity lifecycles.

The TIM Review is published in association with and receives
partial funding from the TIM program.

Academic Affiliations and Funding Acknowledgements

The TIM Review team is a key partner and contributor to the
Scale Early, Rapidly and Securely (SERS) Project:
https://globalgers.org/. Scale Early, Rapidly and Securely
(SERS) is a global community actively collaborating to advance
and disseminate high-quality educational resources to scale
companies.

The SERS community contributes to, and leverages the
resources of, the TIM Review (timreview.ca). The authors,
readers and reviewers of the TIM Review worldwide contribute
to the SERS project. Carleton University’s Technology
Innovation Management (TIM) launched the SERS Project in
2019

We are currently engaged in a project focusing on identifying
research and knowledge gaps related to how to scale
companies. We are inviting international scholars to join the
team and work on shaping Calls for Papers in the TIM Review
addressing research and knowledge gaps that highly relevant to
both academics and practitioners. Please contact the Editor-in-
Chief, Dr. Stoyan Tanev (stoyan.tanev@carleton.ca) if you want
to become part of this international open source knowledge
development project.
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