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Abstract. Research on open innovation refers to a model in which innovation is driven by the needs of the
customer. In the healthcare sector, healthcare organisations are often the core customers for companies
that want to use e-health solutions to improve patient care and cost efficiency. We examined the impact
of coupled open innovation on companies’ business models. Co-creation between network actors was
carried out in a demand-driven manner based on the needs of healthcare professionals. We present
the initial findings of a longitudinal case -study in an international setting. The research generated
a new, collaborative, open business modelling framework for fact-based value creation that supports
companies in the challenging task of exploring economically viable business opportunities. Our paper
contributes to the knowledge management and open business model literatures by providing empirical
knowledge on the impact of coupled open innovation in the company business models in the knowledge-
based economy.
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1 Introduction

Imagine that you are the CEO in an e-health company. Your strategy is to implement either
patient- or hospital-driven innovations in a complex healthcare market. You know, that in reality,
‘in healthcare, most technological enablers have failed to bring about lower costs, higher quality,
and greater accessibility’ (as described by Hwang & Christensen, 2018). So far, you have only
tried out the traditional technology-push innovation development model, which often leads to a
situation where the developed solutions might not meet the actual needs of healthcare providers
and thus, might not lead to business success. Now, through an EU-wide public call and a
company selection process, you have received an invitation to take part in a demand-driven open
innovation project, with a healthcare organisation as a potential customer.

What impact does open innovation have on companies’ business models? The research question
is answered by examining a longitudinal, empirical case study which was part of the EU Horizon
2020 project. The current study examined how 10 companies developed new solutions in an
ecosystemic open innovation in three countries. The aim of the Horizon 2020 project was to create
a novel demand-driven innovation model to support co-creation between hospitals and e-health
companies to enable companies to launch new digital health solutions for the healthcare industry
market. A further target of the Horizon 2020 project is to adapt the innovation model to new
industries in the future!. Open innovation and open business models have been widely debated
in innovation research during the past decades (Chesbrough, 2003; Dahlander & Gann, 2010;
Gassmann & Enkel, 2004; von Hippel, 2005; Prahalad & Ramaswary, 2004; West & Gallagher,
2006; Chesbrough 2017; Santoro et al., 2018). Some studies have been related to the benefits
of open innovation (e.g., Laursen & Salter, 2006), knowledge management and open innovation
(e.g., Chesbrough 2003; Kian et al., 2015), the success of open innovation from an organisational
perspective (Foss et al., 2011; Hienerth et al., 2011; Salge et al., 2012), as well as business models
and open innovation (e.g., Chesbrough & Schwartz, 2007; Hienerth, Keinz, & Lettl, 2011; Keinz,
Hienerth, & Lettl, 2012; van der Meer, 2007). There have also been emerging studies on business
models in an ecosystemic, open context (e.g., livari, 2016; Gomes et al., 2017a,b, 2018).

Although there are a few studies on open innovation and business models (see, e.g., Henkel
et al., 2014; Saebi & Foss, 2015) and some on open innovation in the healthcare context (see,
e.g., Wass & Wimarlund, 2016; Gabriel et al. 2017; Haukipuro et al. 2018), current research
still lacks empirical knowledge on the impact of open innovation on company business models
(Saebi & Foss 2015). There is also not much research on how companies are co-creating e-health
innovations with healthcare organisations. In 2015, Saebi & Foss introduced a new theoretical
framework about open business models, arguing that by adopting an open innovation strategy,
companies could better identify external knowledge sources, integrate external ideas into their
innovation processes as well as interact with external players in their network. Yun, Yang, and
Park (2016) have proposed a framework for business model development in open business model

! Main objectives: 1) to set up and validate a sustainable co-creation model that solves bottom-up challenges

identified within public entities, 2) to increase the capacity of public entities for systematically identifying
needs that can be converted into successful business opportunities for private companies. (Source: https:
/ /cordis.europa.eu/project /ren /211099 /factsheet /en)
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environments. There is also much discussion in the existing literature about the definitions of
a business model. Previous literature characterises a business model as a statement (Stewart
& Zhao, 2000), description (Applegate, 2000), representation (Morris, Schindehutte, & Allen,
2005; Shafer, Smith, & Linder, 2005), an architecture (Dubosson-Torbay, Osterwalder, & Pigneur
2002), a conceptual tool or model (Osterwalder, Pigneur, & Tucci, 2005), a structural template
(Amit & Zott, 2001), a method (Afuah & Tucci, 2001), a framework (Afuah, 2004), and a pattern
(Brousseau & Penard, 2006). In this study, a business model is defined according to Amit & Xott
(2001): “as the content, structure, and governance of transactions designed so as to create value
through the exploitation of business opportunities” (2001: 511). This is linked to the technical
potential, which in our case works as a way to realise economic value (as described by Chesbrough
& Rosenbloom, 2002). In a dynamic environment, business models can no longer be static,
focusing on one company perspective (Zott, Amit, Massa, 2011; Chesbrough, Vanhaverbeke,
West, 2014). Business model research must focus on business models in a dynamic, turbulent
environment with a mix of different players. Some researchers have described this as a coupled
open innovation context (Chesbrough et al., 2006; Kim et al., 2014).

A new demand-driven coupled open innovation process was developed and piloted in the in-
Demand project (Malm and Lopez, 2019). In this paper we examine how companies change
their business modelling (i.e. value creation) in a demand-driven open innovation approach and
the impacts of coupled open innovation on companies’ business models. This paper presents
the results of a two-year-long longitudinal study of demand driven open innovation. Our em-
pirical setting specifically involves eleven organisations and altogether ten selected companies
from Finland, France and Spain which aimed co-create e-health innovations for the healthcare
market. Companies’ new potential business opportunities were purely based on the collected
needs of healthcare professionals in the healthcare organisations. Demand-driven needs were
further developed during an intensive 7-month co-creation processes in the healthcare context.
The companies and institutions (regional public and private healthcare organisations, intermedi-
ate organisations and funding organisations) co-developed new e-health innovations in the three
pilot regions. Qualitative research was carried out using a longitudinal participatory case study
method (e.g. Strauss and Corbin, 1990; Yin, 2013) in which interviews and surveys were collec-
ted in several intervals from all of the coupled open innovation partners in Finland, France and
Spain during a two-year time period.

The paper contributes to the open business modelling literature by empirically testing the open
business modelling framework introduced by Saebi & Foss (2015). Through an analysis, we
identified how companies change their business modelling in the coupled open innovation context.
We assume that by using a new demand-driven coupled open innovation process, companies find
the opportunity to co-create solutions and business models that better meet the needs of potential
customers. The paper also introduces a new concept: a demand-driven open innovation model,
in which customer needs are collected in a systematic process by the customer organisation.
Using a structured selection process, a company is selected to co-create a new solution with
sector-specific professionals with the aim of transforming the need into an economically viable
business. Finally, the study results contribute to the implementation of knowledge management,
with managerial recommendations for stakeholders interested in demand-driven open innovation,
and the coupled network context.
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2 Theoretical background

2.1 Business models

Although business models have been researched in a large number of studies, most examine the
business model of a local company and not from a network perspective (see Amit & Zott, 2001;
Weill & Vitale, 2002; Chesbourgh & Rosenbloom, 2002; Magretta, 2002, Chesbrough, 2003;
Morris et al., 2005, Osterwalder et al., 2005, Shafer et al., 2005, Baden-Fuller et al., 2008; Teece,
2010; Onetti et al., 2012). Some authors, however, explore business model either from the value
chain perspective (see Tapscott et al., 2000; Weill & Vitale, 2002; Zott & Amit, 2010), or the
ecosystemic perspective (see Iivari, 2016; Gomes et al., 2017, 2018). Thus, although the business
model has also been conceptualised in many research articles (see the list in Saebi & Foss,
2015), the business model description is not clear (Zott, Amit, Massa, 2011). Magretta (2002)
has defined business models as “stories that explain how enterprise works”. A good business
model answers Peter Drucker’s (1994) questions: ‘Who is the customer?’ and ‘What does the
customer value?’ It also answers the fundamental question every company must ask: ‘What is the
underlying economic logic that explains how we can deliver value to customers at an appropriate
cost?’ (See also Zott et al., 2011).

The business model concept has also concentrated on the domains of innovation and technology
management. These are two complementary ideas that characterise the research in this field.
The first is that through their business models, companies commercialise innovative ideas and
technology. The second is that the business model itself represents a new subject of innovation
which complements the traditional subjects of process, product, and organisational innovation
requiring new forms of cooperation and collaboration (Zott et al., 2011). Both business and
technological innovation could change a company’s operational and commercial activities and
the business model (for technological innovation see Calia, Guerrini, and Moura, 2007). Most of
the studies claim that a business model is a way to create, deliver and capture value in the target
market (Saebi & Foss, 2015). In this study, a business model refers to the content, structure,
and governance of transactions designed to create value through the exploitation of business
opportunities which are linked to the technical potential and economic value.

2.2 Open innovation

Chesbrough (2003) introduced the idea of open innovation as a mode of innovation in which
companies look outside their organisational boundaries in order to leverage internal and external
sources of knowledge. One approach to obtaining benefits from open innovation is to do so
through co-creation. A better business model can lead companies towards better technology
outcomes (Chesbrough, 2007). Building a new business model is important for market access
(see Table 1). Often, open innovation also requires the adoption of new open business models
designed for sharing and licensing technologies (Chesbrough, 2007, 2010). Business models for
co-creation need to be designed in such a way that external parties are allowed to participate
in the company’s specific activities and to modify product/service delivery processes in order to
deal with the increased need for adaptation (Storbacka, Frow, Nenonen, Payne, 2012).
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Table 1. Closed versus open innovation (Chesbrough 2003, p. 38).

Closed innovation principles Open innovation principles

The smart people in our field work for us. Not all the smart people work for us, so we must
find and tap into the knowledge and expertise of
bright individuals outside our company.

To profit from R&D, we must discover, develop External R&D can create significant value;

and ship it ourselves. internal R&D is needed to claim some portion of
that value.

If we discover it ourselves, we will get it to We do not have to originate the research in order

market first. to profit from it.

If we are the first to commercialise an Building a business model is important for

innovation, we will win. market access.

If we create the most and the best ideas in the If we make the best use of internal and external

industry, we will win. ideas, we will win.

We should control our intellectual property (IP) ~ We should profit from others’ use of our IP, and
so that our competitors do not profit from our we should buy the IP of others whenever it
ideas. advances our own business model.

Chesbourgh, Vanhaverbeke, West (2014; see also Chesbrough, 2017) define open innovation more
broadly by also including a business model view as "a distributed innovation process based on
purposively managed knowledge flows across organisational boundaries, using pecuniary and
non-pecuniary mechanisms in line with the organisation's business model". The future of open
innovation will extend beyond technology into business models. Open innovation will be more
extensive and more collaborative, and there will be wider variety of participants (Chesbrough,
2017). Recently, Gomes et al. (2017a, b, 2018) suggested that each company should have
sufficiently agile business models in the ecosystemic context in order to sense, seize and transform
a company’s capability to respond to the market needs. When a new business opportunity
is available, the company’s business model should also be reviewed and organised in a new
manner.

2.3 Knowledge as a driver for business models in open innovation

Saebi & Foss (2015) introduce a new framework for open businesses, integrating the two key
concepts: open innovation and the business model. Saebi & Foss (2015) also present three key
driving concepts when evaluating company business models in open innovation: 1) the level
of value co-creation 2) the type of knowledge flow and 3) the level of collaborative capability.
They have also introduced four different open innovation strategies: a market-based innovation
strategy, a crowd-based innovation strategy, a collaborative innovation strategy and a network-
based innovation strategy. In our study, we concentrate on a collaborative innovation strategy.
When adopting a collaborative innovation strategy, the company chooses a designated knowledge
partner for the co-creation process.

Co-creation has been widely used in recent literature to investigate customer relationships, sta-
keholder interactions, consumer centrism, co-design, self-service, co-production, relationship mar-
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keting and experiential marketing (Ranhan & Read, 2016). Co-creation includes close interaction
to facilitate the transfer and sharing of knowledge between parties (von Hippel, 2005; Saebi &
Foss, 2015). The most typical definition of value co-creation is that customers (in some cases
consumers) play an active role in creating value together with the company (Ranhan & Read,
2016). A collaborative innovation strategy business model needs to be centred on the develop-
ment and delivery of often disruptive innovations and/or the creation of new target markets
(Saebi & Foss, 2015).

Different open innovation approaches require different levels of value co-creation related to the
business models (Saebi & Foss, 2015), i.e. how the value is created and how it is captured.
In the cases of open business models, the potential for co-creation increases if companies can
continuously gather information on the needs and feedback from the end users or customers
and adjust their business models accordingly (Saebi & Foss, 2015; Gomes et al., 2018). In the
open business model, knowledge and innovations are jointly developed between the company
and its customer (Saebi & Foss, 2015). In the ecosystemic or network context (i.e. coupled open
innovation), this means that both knowledge and innovation are developed not only between the
customer and the company but between the customer, the company and the other ecosystem
actors (universities, business development agencies, regional development agencies, etc.). In the
collaborative open business model, the potential for co-creation becomes greater when knowledge
and technologies are co-created (Saebi & Foss, 2015).

Knowledge that promotes open innovation may lie anywhere in a company’s value chain (Ches-
brough, 2003). Companies should be open to ideas coming from different stakeholders in the value
chain because it is the only way that new innovations can be elaborated. The knowledge flow is
especially important from the open innovation perspective (Kian et al., 2015; Chesbrough, 2003).
Open innovation research focuses on the direction of the knowledge transfer (inward, outward)
and on companies’ level of openness. Organisations should adopt proper organisational and
managerial practices to effectively identify, manage, share, leverage and transfer internally and
externally developed knowledge to support their competitiveness. There is still a lack of kno-
wledge on management practice implementation to support the adoption of the open innovation
paradigm (Alavi and Leidner 2001; Natalicchio, Ardito, Savino, Albino, 2017).

There are several approaches that define and classify knowledge management processes. Accor-
ding to McAdam & Reid (2000), one way to define a knowledge management process is a model
with four key dimensions: 1) knowledge construction, 2) knowledge embodiment, 3) knowledge
dissemination, and 4) application of the knowledge. Knowledge construction could be the sci-
entific view of knowledge, or it could be a social approach to knowledge. The critical questions
include what is recognised as knowledge, and how such knowledge is developed in an organisation
and its employees. In knowledge embodiment and dissemination, both scientific and social para-
digms must be reflected in an attempt to embody and disseminate knowledge. In the application
of knowledge, the most important point is the benefit to the whole organisation and its employees
that it can bring about (learning, etc.) (McAdam & Reid 2000, 317-318). Alavi and Leidner
(2001, p. 110) propose that knowledge is a state of mind, a process, a condition of having access
to information, or a capability. The perspective on knowledge as a state of mind means enabling
the individual to expand personal knowledge and disseminate that knowledge. Knowledge viewed
as an object demands that knowledge management focuses on building and managing knowledge
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stocks. Knowledge can also be viewed as a process of simultaneously knowing and acting. If
knowledge is a process, knowledge management should focus on knowledge flows and the process
of creating, sharing and distributing knowledge. (Alavi and Leidner, 2001) The fourth view of
knowledge is that of a condition of having access to information. This view would also be seen
as an extension of the view of knowledge as an object, with special emphasis on the accessibility
of knowledge objects. Finally, knowledge can be viewed as a capability with a future aspect. The
view of knowledge as a capability stems from the knowledge management perspective; centred
on building core competencies, it considers the strategic advantage of knowledge management
and creating intellectual capital. The important implication of these conceptions of knowledge
is that each perspective suggests different kinds of knowledge management.

Knowledge management practices are often demanding, because knowledge is shared and mana-
ged by organisations with different cultures, structures and strategic orientations. It is important
to manage knowledge so that everybody from different organisations can participate and improve
an organisation’s capability to share knowledge and avoid situations where only one or a few or-
ganisations are able to take advantage of it (Lichtenthaler, 2008; see also Natalicchio et al.,
2017).Appropriate tools for knowledge sharing are needed. Additionally, framework conditions
must be in place in which organisations engage the process of knowledge management. Face-
to-face interactions are important, and information technology solutions may also be useful to
sustain knowledge for the management of new technological solutions during the co-creation
process (Esereyl, 2014). These management-related activities may include communication, co-
ordination and participation of the co-creation participants.

Previous studies have classified open innovation practices and activities (Dahlander & Gann,
2010; Enkel, Gassmann & Chesbourgh, 2009; Natalicchio et al., 2017.) Three different proces-
ses have been discussed in the literature and these are: the inbound open innovation process,
the outbound open innovation process, and the coupled open innovation process. The inbound
process is characterised by knowledge flowing from the external environment to the organisa-
tion. The outbound process involves the flow of internally developed knowledge to the external
environment. In the coupled open innovation process, the inbound and outbound processes are
combined; and the open innovation process is a co-creation process with different organisations.
(Dahlander & Gann, 2010; Natalicchio et al., 2017.) By collaborating in the open innovation
manner using open innovation processes, in the healthcare management context, the company
ends up with a new strategy in which they are putting their efforts into the collaborative work
and agreements with the different types of hospital management and users (Simard & West,
2006; von Hippel, 2005). Companies have two strategies to choose from in utilising the kno-
wledge gained from external parties. In collaborative and network-based innovation, innovation
is developed closely with external parties so that the collaborative strategy relies on the other
organisation (such as a hospital or a clinic) (Saebi & Foss, 2015).

The level of collaborative capacity means the stakeholders need to interact with external kno-
wledge providers. There is a need to develop collaborative capabilities concerning mutual kno-
wledge exchange and development as well as managing a long-term partnership. Open innova-
tion strategies have some shared organisational effects which are referred to as ‘similar responses.
Sometimes the adoption of open innovation strategies may evoke fear among the company’s em-
ployees of losing competence, responsibility or even a job. For this reason, all open business
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models need to include appropriate incentives and control mechanisms to reduce fear and in-
crease the commitment of employees to the open innovation practices of the company (Saebi &
Foss, 2015).

2.4 Summary: Theoretical framework for collaborative business modelling in
open innovation

Saebi & Foss (2015) presented a contingency model to clarify the business model continuum. The
business model content includes value co-creation. In the collaborative, open business model, va-
lue co-creation includes aspects such as the development of radical innovations and opening new
target segments. The business model structure is described by the type of knowledge flow. In the
collaborative open business model, the type of knowledge flow is dyadic—every relevant stakehol-
der becomes a key partner in the innovation process. A dyadic knowledge flow also describes
coupled open innovation, where knowledge flows inside and outside organisational boundaries.
Business model governance is described by the level of collaborative capacity. In the collabora-
tive open business model, the personnel participating in the innovation process must have the
collaborative capacity to achieve success in open innovation. Business model governance in a
collaborative, open business model is contract-based; it includes sharing rewards on the organi-
sational level with an external knowledge provider. This dimension also includes incentives for
employees to engage with users and other stakeholders in co-creation (Saebi & Foss, 2015). The
theoretical framework in this study is summarised in Table 2.

Table 2. Open innovation based business model framework (adapted from Saebi & Foss
2015).

Business models Knowledge management

Collaborative open business modelling: low — semi - high

Business model content Level of value co-creation

Collaborative open business modelling: unilateral — dyadic - multilateral

Business model structure Type of knowledge flow

Collaborative open business modelling: low — semi - high

Business model governance Level of collaborative capacity

3 Research setting and methods

To address the research question, a qualitative case study is presented based on 36 surveys, 26
interviews, 5 focus groups, and observations of healthcare professionals and companies that co-
developed new digital health solutions in hospitals, living labs and clinics. This chosen approach
enabled the researchers to listen to healthcare professionals and company representatives. Both
parties described how they had felt and experienced new way of innovating. Companies gave
their insights into how they had experienced the hospital or a clinic as a potential customer and
the key stakeholder in a large-scale EU-wide collaboration project as well as intermediate and
funding organisations such as supporting stakeholders.
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3.1 Empirical setting and context

The research setting is the ecosystem of the inDemand project. The EU Horizon2020 inDemand
project is a three-year-long project which aims to develop and test a new demand-driven, cou-
pled, open innovation model. First the model will be tested in the healthcare sector to support
co-creation between hospitals/clinics and companies. The target is to the further develop the
innovation model in other sectors in the future. For the longitudinal study, three regional he-
althcare organisations (e.g. hospitals and clinics), one university, three business development
organisations four regional development agencies, and ten awarded companies (in answer to 10
challenges proposed by the healthcare organisations) were selected. The companies were invol-
ved in the field of digital health and the pilot study involved regions in three countries: Finland,
France and Spain.

A longitudinal participatory case study method was used, as one author has been part of the
inDemand model framework development and actual implementation of the model. The demand-
driven co-creation framework for the coupled open innovation was co-developed among internati-
onal partner organisations in continuous interactive collaboration. The four active coupled open
innovation stakeholders were assigned the following roles in the inDemand model development
and application in the three regions.

Phase 1. Healthcare organisations were assigned the role of Challengersand focused on the
demand-driven need identification process. The Challengers in Finland and Spain launched an
internal call to identify unmet needs inside their organisations. In France, the Challenger orga-
nisation was a central procurement body who identified a private pilot hospital for the project.
Healthcare professionals (nurses, medical doctors, etc.) proposed the most important current
needs or problems they encounter while taking care of patients in their daily work routines or
in hospital processes. Then hospital management teams evaluated the relevance of the proposed
challenges to match the scope of the inDemand project. In two pilot regions, the hospital ma-
nagement teams aligned the proposed challenges to their overall hospital strategies. Through a
systematic evaluation and selection process, ten challenges were selected to be the first iteration
of the inDemand model application.

Phase 2. In collaboration with Challenger and Supporter (regional intermediate organisations)
representatives, the Funders (regional funding organisations) selected the most suitable compa-
nies to be the Solversof the needs proposed by the healthcare professionals. For the company
selection, the funding organisations prepared initial challenge descriptions with the Challengers
and Supporters and published an EU-wide public call (open for 3 months) for SMEs?. The
SMEs had the opportunity to evaluate the initial challenge descriptions and select which chal-
lenge could match their capabilities, know-how and skills. The Funders had received cascade
funding from the European Commission to be transferred to the awarded companies: The call
included an economic grant of approximately 30,000 euros for each selected SME to co-create
new, demand-driven e-health solutions (www.indemandhealth.eu/indemand-model/).

2 SME: Eligibility criteria included legal status of the applicant must be a Small and Medium FEnterprise

compliant with the EU definition of SMEs. The SME’s project proposal must be provided in English and
address one of the Challenges in the public Call, using the e-health solution minimum Technology Readiness
Level (TRL) 6.
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Phase 3. After the inDemand project kick-off, the healthcare organisation and companies co-
created new e-health solutions together. The companies introduced several prototypes to the
healthcare organisation and received continuous feedback from the healthcare professionals. The
Supporters facilitated the co-creation projects from the company perspective. They also delivered
tailor-made business support to the awarded companies in terms of business model generation,
access to finance and access to markets. At the end, companies reported the co-created results
to the Challenger management and funding organisations, and the Funders released the final
payment. The Challengers’ innovation management, together with the Challengers’ top manage-
ment, evaluated the co-created results and decided which companies would continue the solution
development work after the inDemand project.

3.2 Data collection

From a validation perspective, it was important to conduct data collection similarly in all of the
pilot regions. This allows the researchers to study regional differences and practices that will
eventually be fed into the internal and external inDemand model validation. The collected data
consists of 36 surveys and 26 semi-structured interviews of healthcare professionals and companies
as well as 5 focus group interviews and observations, email communications and meeting memos
in the three pilot countries. All the data was collected by a researcher with a help of Supporter
and Challenger in Finland, and by Supporters and Challengers in France and Spain.

In the first phase, the expectations related to the open innovation were asked from the par-
ticipants using an expectation survey (see Appendix 1). The first data, from the expectation
surveys, was collected via an online questionnaire before the co-creation project had fully started.
The expectation surveys were sent to be reviewed and completed by all the stakeholders of the
project. The second part of the data was also gathered via short online questionnaires during
the co-creation phase and in a prototype presentation meeting in the middle of the co-creation
projects (Appendix 2). The third part of the data collection included two steps. First, face-
to-face focus group interviews with regional Challengers, Supporters and Funders in their own
groups were carried out, each lasting approximately 80 minutes. A co-creation results interview
with companies and healthcare professionals at the end of the co-creation process took between
30 and 80 minutes. Before this interview, the researchers spent approximately 30 hours defining
appropriate thematic questions that were in line with the theoretical framework and current
practical understanding of the inDemand model application. All interviews were recorded and
transcribed (Finnish—English, French-English, and Spanish-English), see Table 3.

3.3 Data analysis

Case study research can be used in the situations in which we are examining the contemporary
phenomenon in its real context and multiple sources of evidence is used (Yin 2003). For the data
analysis, all the interview transcriptions were read carefully, divided, and categorised into themes
built up from earlier research. In line with Straus & Corbin (1990), the interview transcripts
were read individually and identified by codes (i.e. specific words and statements pointing to a
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Table 3. Interview informants. Source: the authors' own.

Informant Length Date
Company (CB1) 1, Country B 48 min. Nov/2018
Company (CB2) 2, Country B 43 min. Nov/2018
Company (CB3) 3, Country B 2 persons 80 min. Dec/2018
Company (CB4) 4, Country B 62 min. Dec/2018
Company (CC1) 1, Country C 43 min. Jan /2019
Company (CC2) 2, Country C 66 min. Jan/2019
Company (CC3) 3, Country C 41 min. Feb/2019
Company (CC4) 4, Country C 43 min. Feb/2019
Company (CA1) 1, Country A 43 min. Jun /2019
Hospital professional (HB1) 1, Country B 28 min. Nov/2018
Hospital professional (HB2) 2, Country B 32 min. Nov/2018
Hospital professional (HB3) 3, Country B 39 min. Nov/2018
Hospital professional (HB4) 4, Country B 53 min. Nov/2018
Hospital professional (HC1) 1, Country C 47 min. Apr/2019
Hospital professional (HC2) 2, Country C 31 min. Mar /2019
Hospital professional (HC3) 3, Country C 46 min. Apr/2019
Hospital professional (HC4) 4, Country C 51 min. Apr/2019
Focus group Supporters 4 persons (S) (A, B, C) (3 countries one 52 min. Nov/2018
person, one country 2 persons)

Focus group Challenger representatives (CR) (A, B, C) 3 persons 78 min. Nov/2018
(all countries 1 person)

Focus group Funders 3 persons (F) (A, B, C) (all countries 1 58 min. Nov /2018
person)

theme). Due to the number of partners (11) and companies (10) involved, we collected qualitative
information and insights on the co-creation expectations and experiences.

The semi-structured format of the interviews allowed the interviewees to discuss and describe
the issues that were important to them. Indeed, especially with the results interview with
companies, this proved to be helpful in finding important topics in the emerging themes and also
the data saturation point to complete this study. The emerging topics included aspects such as
the hospital as an end-customer, the procurement process, and securing adequate resources for
both companies and healthcare organisations in open innovation projects, as well as companies’
attitudes towards the inDemand model concept etc. The participatory case study approach
encouraged a second iteration in the application of the inDemand model. Finally, the precise
research focus developed during the data collection and analysis phases.
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4 Empirical findings

4.1 E-health innovation in the coupled open innovation environment

The expectation surveys revealed that companies’ greatest challenges in their past collaboration
with the public sector were (1) slow decision-making, (2) lack of support from the hospital IT
department, and (8) how to monetise the project results after the pilot. However, a structured
and pre-scheduled co-creation process enabled companies to have a more structured and firm
approach in their new product development projects. During the 7-month co-creation process,
companies learned how to work in the healthcare environment and how to speak the same
language with their potential customers. The companies reported that the co-creation process
helped them to keep focused on the most important aspects when developing new solutions in
the complex healthcare market.

4.2 Business model content

In the collaborative open business model, the co-creation included the development of radical
innovations and opening new target markets. Each of the 16 company representatives (e.g. CEOs,
product managers, business development managers) reported that the healthcare organisation as
an end-customer would be an expected end result. Twelve company representatives stated that
new products and features, a faster entry to market and a route to international markets were the
most important expectations and benefits of the co-creation process for business development.
Companies expected that co-creation develops their current businesses by getting access to the
new business sector care pathways, product development and achieving a better understanding
of customer and patient demands.

The analysed data showed that companies need to be flexible when adhering to the hospital
code of conduct and data protection procedures. They need to plan and utilise their resources
effectively. Companies also need to devote time to understanding the new, demand-driven co-
creation process, as stressed by one healthcare professional who stated: “And then, be sure that
Solvers have clearly understood their role. .. not to consider the hospital as a customer as usual.
They really have to work together in order to co-create and to accept this new (demand-driven
co-creation) methodology.” Despite the necessary learning curve, the companies appreciated the
tested concept, because it included a structured means of solution development with an interes-
ted end-customer. However, the co-creation process was very time-consuming for the companies.
As one company stated, one reason was that a hospital development team did not have a uni-
fied view of the most important functionalities for the new solution. In this case, the needs
identification process was inadequate, causing unnecessary delays later in the technical solution
development.

The co-creation of value was on multiple levels because different stakeholders supported
the co-creation between the two core developers—hospitals and companies. The Funders facilita-
ted the new business development with a grant. The Supporters focused on tailor-made business
development support; companies were required to prepare a go-to-market plan to enhance the
commercialisation process (e.g. customer validation, pricing, earning logic, internationalisation

ISSN 2183-0606
http://www.open-jim.org
http://creativecommons.org/licenses/by /3.0 86



Journal of Innovation Management Malm, Pikkarainen, Hyrkas
JIM 8, 3 (2020) 75-108

opportunities), even though companies had not yet officially launched their new solutions onto
the market (i.e. value capture had not yet been actualised in monetary terms). In this respect
the companies stated that co-creation in the coupled open innovation context facilitated future
value-capture in their business models. As one of the interviewees noted:

The Supporter is the one who helps us, the company. Both in communicating with the Challenger,
as well as publicising the tool, also in other fields, with other people who aren’t Challengers and
who advise us on how to reach other places.... When the developers talk about the tool (i.e. the
co-created solution), they’re aware at all times that it’s a combined effort of the whole team—the
Challenger, the developers, the Supporter and everyone else.

Another company representative continued by stressing the importance of the business develop-
ment focus as part of the co-creation process: “The innovation is very good, but if you don’t
enter the market, it has no value...here. .. it is a miz of almost putting it on the market or being
able to sell having tried it out with real users, which is good for inDemand, isn 't it? ...the key
factor...”

With regards to the value creation process, companies highlighted that demand-driven co-
creation was a valuable and practical start for new business opportunity recognition. In this
respect, one of the interviewees noted: “It’s of course a competitive advantage that there’s proof-
based and research-based information that’s been produced by healthcare professionals. It’s quite
a big competitive advantage that this is the starting point.” Another company representative
highlighted the importance of achieving a reference from the healthcare organisation after the
successful co-creation experience: Working with the hospital which has made us a first recom-
mendation, is valuable in putting us amongst the others.’

4.3 Business model structure

Knowledge-based value creation was actualised in various interactive dialogues (e.g. face-to-face
meetings, electronic workspace, Slack tool, Skype calls, meeting memos, follow-up calls, emails).
Most companies were regularly invited to the hospital or clinic for group meetings and one-on-one
workshops with multidisciplinary healthcare professional teams and IT department specialists.
Companies received valuable feedback at each stage (e.g. prototypes and testing) of the product
development. One company representative stated: “We use every channel of communication.”
The co-creation results interviews with companies revealed that successful co-creation was based
on a continuous flow of communication. For example, one of the representatives noted that: “Now
(also) in the piloting phase, they call us from time to time to ask how things are going. .. they
include us well in the process.” The data also included one company which reported that some
healthcare professionals did not have adequate communication tools (i.e. Skype access, their own
work computers), making the dialogue and product development slower.

4.4 Business model governance

Developing an innovation in a demand-driven open innovation context requires collaborative
capacity. When describing how companies’ normal processes of innovation differed from the
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demand-driven co-creation approach, a company representative described how they experienced
demand-driven open innovation: “We could say that in our usual projects we are in a techno push,
clearly,. . . But once we were chosen (for this project), it was more about the subject of needs. The
doctors’ needs”.

Open innovation projects were perceived as attractive because they provided “. .. a framework of
openness, meaning working with people who are motivated to share things”. Furthermore, one of
the interviewees stated: “ Going back to inDemand’s logic, this is what opens doors, and I think
this is mutually beneficial. We’ve had the resources to define a solution calmly and cleanly that
responds to needs, from the first user... a solution that ticks all their boxes. ..the opening of
and the ability to have a dialogue is beneficial from our point of view.” Additionally, a company
representative defined their view of open innovation: “We are of the logic that for the work to
succeed we have to build consortiums with common interests and accept that we share making the
pathway with them and the rest of the staff in order to profit from it. .. without specific borders
between big and small, or between private and public.”

One company representative reported that the mutual knowledge exchange had not succeeded
in terms of what is meant by co-creation in an innovation process. Consequently, the level of
collaborative capacity in their view had not developed. This person stated:

We could say that in the management area, we’ve understood each other well...but on the part
of the clinicians, it seemed like it was their project and that they ruled over it. There were even
occasions in which they acted as if we had stolen their project, when in fact we came to the project
with experience in the same field they were going to work in. In other words, we were there before
they were.

The healthcare professionals carried out the co-creation projects in addition to their daily work
routines, without any additional economic compensation. They understood their value and were
motivated by being able to influence their work by objectively describing their workflow and
routines and how to improve them. For example one of the respondents noted: “The schedule is
very challenging,... We're doing it besides other work. .. We’ve received ideas and we’ve changed
things, and as we’ve changed the contents, the companies have been active and they’ve asked
about and changed things that we’ve informed them about. And they’ve listened to development
suggestions from the point of view of the clinic and the hospital, so I'm satisfied.”

5 Discussion

Next, managerial implications of this case study are discussed. Traditionally, companies have
used a technology-push model, where the main motivator for new product development has
usually arisen from technology (IT solution, algorithm, technical system, etc.). With the demand-
driven approach, the companies’search for a new business opportunity starts with the needs
arising from a particular sector.

The results of the empirical investigation proved showing the most important impacts of coupled
open innovation on the companies’ business models are summarised in Figure 1. These impacts
are: 1) that companies need to change their business model (i.e. value creation process) in the
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demand-driven open innovation approach; 2) that demand-driven co-creation gives companies
valuable access to deep, field-specific data, information, practices and knowledge; 3) that the
demand-driven coupled open innovation process can offer new business opportunities to compa-
nies; 4) utilising knowledge management together with open business modelling leads companies
to fact-based value-creation (which helps companies to speed up their commercialisation proces-
ses and better meet the actual needs of the specific market); and 5) that the demand-driven,
coupled, open innovation model can provide one practical framework in the challenging task of
exploring economically viable new business opportunities in the knowledge economy.

5 Impacts of open innovation on company business models

Companies need to change their business models (i.e. value creation process) in the
demand-driven open innovation approach. The search for a new business opportunity starts
with the needs arising from a particular sector.

Demand-driven co-creation gives companies highly valuable access to deep, field-specific
data, information, practices and knowledge.

The demand-driven, coupled, open innovation process can offer new business opportunities
to companies.

Utilising knowledge management together with open business modelling leads companies to
fact-based value-creation. This enhances companies’ ability to speed up their
commercialisation processes and better meet the actual needs of the specific market.

The demand-driven, coupled, open innovation model can provide one practical framework in
the challenging task of exploring economically viable new business opportunities in the
knowledge economy.

Fig. 1. 5 impacts of open innovation on company business models. Source: the authors’ own
material.

These impacts enabled companies to better understand the customer segments. Especially in the
healthcare sector, the customers and users are typically different; the paying customer could be
the innovation department, the central purchasing body, or the field-specific clinical department
using the e-health solution. The users may be nurses and medical doctors in clinical departments
and/or patients, their families and relatives. Better customer segment understanding facilitates
building stronger value propositions and potential revenue streams from each customer segment.
Intermediate organisations providing business support are encouraged to leverage their regional
ecosystem resources to offer tailor-made business support to companies, as companies are at
different stages of their lifecycle with varying needs. The support can take different forms, from
individual to group coaching. As an example, classical tools such as the lean canvas/business
model canvas (Ostelwalder, A. Pigneur, Y. 2010) are still useful in crystallising the lessons
learned from co-creation and transforming them to the open business model. The go-to-market
planning process ensures that business development activities are activated during the co-creation
process; not all of the time is dedicated to technical solution development. Ultimately, it is the
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responsibility of the company to transform customer needs into a scalable business model. Table
4 summarises the key results of the study mapped with the theoretical framework.

5.1 Business model content and multi-level co-creation in the ecosystemic
context

The coupled, open innovation process refers to a co-creation process in which companies work
in an alliance in cooperation with other organisations, e.g., lead users that can be crucial for
company success (Enkel et al., 2009). So far, there is not much research about network-level
co-creation in which the network forms include consortia, ecosystems and platforms that require
companies to orchestrate joint value creation and value capture of the firm across the network
(West & Bogers, 2017). In our case, stakeholders involved in coupled open innovation needed to
learn new ways of working and had to ensure that co-creation was together accepted as a wor-
king method. A properly conducted demand-driven, needs identification process creates a path
for companies to move towards more knowledge-based value creation and business modelling,
mirroring a real-life setting. This is the basis of value co-creation and the key starting point
for co-creation. According to an earlier study by Enkel et al. (2009), community participation
can help companies to draw their customers, suppliers and other partners to the heart of their
solution development, allowing them to interact with different players, which can then be used
to reduce the risks related to business uncertainty. In our case study, sector-specific professionals
had a positive impact on new product development, thus taking part in the creation of new
business models. Hidden, field-specific knowledge and practical, hands-on work experience bring
value to the co-creation process. Multidisciplinary teams enhance coupled open innovation pro-
jects. Field-specific professionals become innovators and early adopters of new solutions. In the
case study of this paper, to ensure the smooth practical operation of demand-driven co-creation
projects, it was important that the Challenger organisations’ innovation management depart-
ments worked closely with their development teams to guide them in the collaboration with the
companies.

In our study, it was proved that the community-based approach can be used to support change in
the way value is created for companies; it changed from the traditional technology-push model to
a demand-driven co-creation model. Demand-driven co-creation requires that companies build a
new co-creation mindset, instead of selling to healthcare organisations. In the demand-driven co-
creation process, companies are given an opportunity to work with potential end-customers and
end-users, who in healthcare are typically different in a real-life setting. It enhances building
a competitive advantage, differentiating the company from its competitors, and building new
solutions based on sector-specific, knowledge-based information. The companies in this study
believed that co-creation in the coupled open innovation context would facilitate future value-
capture in their business models.

5.2 Business model structure and managing knowledge for value creation

The success of knowledge flows or knowledge transfer in open innovation ecosystems is a topic
that is still inconsistent in the current literature (Bacon et al., 2019). In our case, it became
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Table 4. Summary of the case study results. Collaborative open business modelling framework
fact-based value-creation. Source: The authors' own material.

Business model content

e Companies work in alliance with other
organisations towards joint value
creation.

e Business model content development
starts with a need from a healthcare
organisation, followed by an adequate
problem definition.

e Companies must orchestrate joint value
creation across the ecosystem network.

e Companies need to develop a
co-creation mindset and use their
resources efficiently.

e Companies get access to healthcare
organisation code of conduct & data
protection procedures enhancing
solution relevancy.

Multi-level co-creation in the ecosystemic
context

e Field-specific professionals become innovators

and early adopters of new solutions.

Regional funders lower the threshold for
companies to participate through grants.

Intermediate organisations support the
co-creation between hospitals and companies.
They offer tailor-made business support with
business modelling, access to funding and
access to markets by leveraging the ecosystem
(e.g. networks, tools, coaching, and
mentoring)

The potential for multi-level co-creation
becomes greater when knowledge,
technologies, and business model are
co-developed.

Business model structure

e Business model structure described by
the type of knowledge flow.

e Companies need to manage new
knowledge from different stakeholders
in order to transform customer needs
into a new business model in an
iterative process.

Knowledge-based value creation

e Enabled by a structured demand-driven

co-creation process.

The potential for co-creation success increases
with agile, continuous knowledge flow and
transfer of knowledge (e.g. prototypes,
testing, results) via different communication
channels. This is strengthened by face-to-face
workshops in a real-life environment.

Business model governance

e Business model governance in a
collaborative open business model is
contract-based (agreements, IPR) and
includes sharing rewards on the
company level with an external
knowledge provider, e.g. healthcare
organisation.

e Companies and field-specific
professionals expect that co-created
solutions are taken into use. This
requires development of adoption
strategies for the co-developed
solutions.

Level of collaborative capacity

e All ecosystem stakeholders need to develop

collaborative capabilities for knowledge
exchange and success in open innovation
projects

Collaborative capacity requires adequate
resources (personnel and budget) to ensure
sustainable, impactful innovation
development creating value for the company
and the surrounding ecosystem.
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evident that different types of knowledge flow influenced how the solution was developed and
what the result would be. Interactive, trustworthy, continuous communication and a knowledge
flow via different communication channels was required. Regular communication and face-to-face
meetings in a real-life environment were crucial and irreplaceable for the success of the commu-
nity type of co-creation projects. An empirically tested co-creation approach with a structured
framework supports dialogue between companies and healthcare organisations. Companies need
to manage new knowledge sources from different stakeholders and must be able to transform
customer needs into a new business model through an iterative process. To ensure a sustaina-
ble co-creation process, ideally, healthcare organisations and companies should determine the
length of the co-creation project during the more detailed need identification phase; otherwise,
the communication flow may be disrupted while the goals of the project have not yet been
achieved.

It is important that innovation management departments (in healthcare organisations) have
enough resources (e.g. a basic budget for demanding innovation activities, adequate human
resources and communication tools) to work closely with the healthcare development teams and
companies. Finally, healthcare professionals need guidance on how to collaborate with companies,
as they are often not accustomed to working with outside companies.

5.3 Business model governance requires collaborative capacity

Business model governance in a collaborative, open business model is contract-based and includes
sharing rewards on the organisational level with an external knowledge provider (Saebi & Foss
2015). Aligned with the companies’ view, the healthcare professionals in this study expected
that they could take the developed e-health solutions into use. This required that the Challenger
organisations should develop an adoption strategy for the new innovations, and formal, written
procurement contracts need to be in place before the actual co-creation project starts.

The reality today is that public healthcare organisations perform innovation activities as a
project-based activity, which means that innovation managers often lack adequate resources
in terms of personnel and budget. Thus, hospital innovation management units are encoura-
ged to build a yearly basic budget for innovation management activities to ensure sustainable,
continuous innovation development. It is also suggested to build a compensation model for he-
althcare professionals engaging in intensive innovation projects in order to ensure their interest
in intensive projects.

6. Limitations of this study

This study concentrated on company value creation through a demand-driven co-creation pro-
cess. The limitations of this study derive from the fact that there is no longitudinal information
yet available on how well the companies which participated in the study will be able to trans-
form the results of the demand-driven creation (newly developed digital e-health solutions) into
economically viable businesses, in two to three years’time.
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6.1 Recommendations for future research

A longitudinal research approach enables monitoring how the new solutions developed by the
participating companies will have succeeded in the complex healthcare market, after a few years’
time, and the value-capture could then be evidenced. However, this study is showing only
the initial results of the longitudinal study that will be finished and published later looking
at the open innovation and co-creation from the different perspectives. For instance, there
is a need to understand what is the long term impact of demand driven open innovation for
healthcare providers and policy makers. Furthermore, there is a need to enhance the sustainability
of the demand-driven co-creation model at the policy level and in the other sectors. Indeed, an
innovative procurement and adoption strategy for the co-created solutions in the Challenger
organisations is required for the sustainability of the innovation model, as it is also a prerequisite
for the replicability of the model in new industries. One potential future research angle for the
study is to look at how to replicate the similar model in the selected mirror regions and what
are the different micro level practices to be taken into use in different regional ecosystems and
why.

This paper contributes to the knowledge management and open business model literatures (e.g.,
Keinz, & Lettl, 2011; Keinz, Hienerth, & Lettl, 2012; van der Meer, 2007) by proposing a concept
for a demand-driven, open innovation model. This study provides empirical knowledge on the im-
pact of coupled open innovation on company business models. Managerial implications facilitate
the practical adoption of (coupled) open innovation projects and open business modelling in the
demand-driven, open innovation context. The demand-driven, co-creation approach provides a
framework to improve knowledge management practices among different organisations in today’s
complex, turbulent environments. With the demand-driven, needs identification process, a step
towards knowledge-based value creation and business modelling can take place. This is because
the demand-driven co-creation approach allows an interactive and iterative dialogue between the
company and the challenger organisation.

7 Conclusion

In this paper, we evaluated the impacts of coupled, ecosystemic, open innovation on compa-
nies’ business models. We conclude that companies need to change their business modelling
process (i.e. value creation process) in the demand-driven open innovation approach. It be-
came evident that demand-driven co-creation gives companies highly valuable access to deep,
sector-specific data, information, practices and knowledge. The demand-driven, coupled open
innovation process can offer new business opportunities to companies. Utilising knowledge ma-
nagement together with open business modelling leads companies to fact-based value-creation.
This allows companies to speed up their commercialisation processes and better meet the actual
needs of the specific market. The demand-driven, coupled open innovation model can provide
a practical framework in the challenging task of exploring economically viable new business op-
portunities in the knowledge economy. Companies are highly motivated to take part in solving
global healthcare challenges to improve quality, patient care and cost efficiency in the healthcare
industry.
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Appendix 1 Research Instruments
Copyright () University of Oulu 2018

In the beginning of the project: Expectation Questionnaire (for Challengers, Solvers,
Supporters, Funders)

inDemand questionnaire for Challengers

Innovation process and innovation co-creation The aim of this questionnaire is to explore
two main areas: first, how your organisation acquires and develops innovations for internal use
at the moment, and second, how your organisation currently collaborates with partners and cus-
tomers in relation to developing innovations. The questionnaire contains a number of questions
which have been thematically categorised under three main approaches described below. Please
keep these guidelines in mind when answering the questions

1 Where are we now? What are the current innovation development practices in the orga-
nisation at the moment? How does your organisation collaborate with private sector and other
external stakeholders at the moment?

2 What will be different in the future? What expectations does your organisation have
concerning demand-driven needs identification and innovation development? What expectations
do you have for collaboration and co-creation using inDemand?

3 Impacts and implications What is the expected impact of inDemand and what implications
will it have for the general innovation process in your organisation? What implications does
the inDemand model have for co-creating and developing innovations together with the private
sector?

Background questions (mandatory questions) Name, Organisation, The size of organisa-
tion, Role in the organisation, Role in the inDemand co-creation process

Current practices in innovation development

e Please describe how your organisation currently develops or acquires new products and
services. (E.g. developed internally, acquired from internal partners, e.g. a subsidiary or
from external providers. What is the decision-making process? Who can suggest needs for
new solutions? How long is the process?)

Current ways to collaborate and co-create with external stakeholders

e How does your organisation currently collaborate with the private sector and other sta-
keholders in innovation development? (Large companies, SMEs, consultants, public bodies,
e.g. business support, non-profit organisations?)
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e What implications has past collaboration had on your organisational practices regarding
innovation? What kinds of results has past innovation collaboration produced? (E.g. a
widely adopted product or service, new operational model or a process, e.g. in patient
care?)

Innovation development and co-creation in inDemand

e How is the inDemand model different from your usual way of developing and acquiring
innovations?

e What is the value of the model to your organisation in terms of its newness? (E.g. a com-
pletely novel way to test and conduct innovation collaboration? Validating the approach
at the organisational level?)

Anticipated impact of inDemand

e What do you see as the biggest challenges for the permanent implementation of the model?
(E.g. internal procurement practices, organisational processes, strategy, funding?)

e What do you see as the biggest impact of the inDemand model? What is a good end result?
(Please state 1-3 results)

inDemand questionnaire for Solvers

Innovation co-creation This questionnaire examines how your organisation currently funds
its activities and collaborates with the public sector. The questionnaire explores this topic
by asking questions which have been thematically categorised under three main approaches
described below. Please consider these guidelines when answering the questions.

1 Where are we now? Current practices in how you have, or have sought to collaborate with
healthcare organisations and sought to commercialise your solutions

2 What will be different in the future? What are your main expectations for the inDemand
model and what are you seeking to achieve? What is the main motivation for your participation
in the inDemand project?

3 Impacts and implications How do you anticipate inDemand will develop your current
business and create new business for your company?

Background questions (mandatory questions) Name, Organisation, The size of organisa-
tion, Role in the organisation, Role in the inDemand co-creation process

How do you mainly seek to develop your business, identify business opportunities
and customers?

Who are your main customers in general? Regarding this specific solution? Where are your
markets (national, international)?

Have you participated in innovation collaboration and co-creation before?

e Yes / No. If you answered yes, please state with whom (other SMEs, large corporations,
healthcare organisations, other public sector organisations, end users).

e What are the biggest challenges in collaborating with the public sector in your opinion?
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e How has past innovation collaboration with a hospital affected your business practices and
business development activities? What are the key opportunities and challenges?

Motivation to participate in the inDemand project
e What are the planned activities in the co-creation process during the pilot?

e What are your expectations concerning the commitment and participation from healthcare
professionals? Who should be involved? (E.g. doctors, nurses, hospital management, IT
development etc.)

e What kind of support do you expect to get? What kind of support do you need (included
or not)?

What do you expect to have in place after the pilot?

e What are the expected benefits and value of the co-creation process for your business?
Select all that apply. PoC (Proof of Concept), A Hospital as end customer, Access to end
customers if patients, Route to international markets, faster entry to market, fundamental
technology breakthroughs, new products and features, increased sales and profits, other,
please specify.

e How do you anticipate demand-driven innovation collaboration to develop your current
business? Why?

inDemand questionnaire for Supporters

Supporters This questionnaire examines how your organisation provides business support for
small and medium sized enterprises. The questions have been thematically categorised under
three main approaches described below. Please consider these guidelines when answering the
questions.

1 Where are we now? What business support practices, approaches and methods are offered
to SMEs by you at the moment?

2 What will be different in the future? How do you expect the inDemand model to change
your practices? What new or alternative methods of business support does demand-driven
collaboration present to your organisation?

3 Future impact and implications How do you anticipate inDemand to change or add
to your practices? What implications and results will inDemand produce concerning business
support?

Background questions (mandatory questions) Name, Organisation, The size of organisa-
tion, Role in the organisation, Role in the inDemand co-creation process

Where are we now? Current business support practices in your organisation

e What business support practices, approaches and methods are offered to SMEs by your
organisation at the moment?

e What innovation collaboration activities do you participate in in your local ecosystem?
How do you engage SMEs in innovation collaboration?
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e Have you collaborated with public healthcare organisations and hospitals before? Yes/No.
If you answered yes, how? What were the main challenges you have identified in past
healthcare collaboration?

What will be different in the inDemand process?

e What are the planned business support activities in the inDemand co-creation process (e.g.
business model canvases, involvement of investors, etc.)? Please, describe the business
modeling activities planned in some detail. Please also explain why this business support
approach was selected.

e How do you ensure that your support activities are aligned with the requirements of he-
althcare organisations?

What will the results of the inDemand project be?
e Please list 2-3 good results of the inDemand project from your organisation’s perspective

e How do you expect demand-driven innovation co-creation to feed into innovation projects
beyond inDemand (e.g. applicability to other sectors)?

inDemand questionnaire for Funders

Innovation calls This questionnaire asks respondents to describe how their organisation funds
innovation calls and SME activities in public innovation projects. The questions in the question-
naire have been thematically categorised under three main approaches described below. Please
consider these guidelines when answering the questions.

1 Where are we now? How does your funding organisation currently organise, publish and
operate innovation calls?

2 What will be different in the future? What expectations do you hold for the inDemand
model? How do you think that demand-driven needs identification will impact the organisation
of innovation calls?

3 Impacts and implications What permanent implications and results do you expect inDe-
mand to produce for funder organisations as a result?

Background questions (mandatory questions) Name, Organisation, The size of organisa-
tion, Role in the organisation, Role in the InDemand co-creation process

Current innovation funding practices

e Have you funded demand-driven calls for innovation co-creation before? Yes/No. If you
answered yes, what level (select all that apply) of funding did you provide? Regional,
International.

e If you have funded (demand-driven) calls for innovation co-creation before, what were the
main challenges identified, and why?

How does the inDemand model change the innovation call?

e What expectations do you have for inDemand? How is the inDemand model different from
your existing practices?
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e What are the planned selection criteria for the current inDemand innovation call? What
kinds of rules and requirements have been set for the applying companies? How are they
selected? What are the terms of payment and reimbursement?

What is the expected impact of inDemand?

o What implications does the inDemand model have on the funding of innovation co-creation?
(E.g. what financial mechanisms are applicable to the Challenger organisation after the
successful pilots?)

e How exportable is the inDemand model intended to be to other regions?

In the middle of project: Co-creation surveys to Challengers, Solvers, Supporters,
Funders

inDemand questionnaire for Challengers

Innovation co-creation Please describe your experiences so far about the co-creation pro-
cess.

Background questions (mandatory questions) Name, Organisation, Job title.

e In your opinion, how have the activities carried out so far as part of the InDemand project
impacted the solution development? Scale: useless 1-7 very useful.

e What kind of added value has so far been produced by the project?

e How useful was the meeting with the companies at the Kickoff / the opening session? Scale:
useless 1-7 very useful.

e Which indicators and procedures are used to assess the impact of the solution develop-
ment (own estimate) (e.g. patient-orientation, operational efficiency and cost-effectiveness,
flexible use of shared resources, operational impact)?

e [s the process being carried out as part of the inDemand project suitable as part of the
hospital’s innovation activities? Yes/No. Give reasons for your answer

inDemand questionnaire for Solvers
Innovation co-creation Please describe your experiences so far about the co-creation.
Background questions (mandatory questions) Name, Organisation, Job title.

e How useful was the discussion with the specialists at the Kickoff / the opening session?
Scale: useless 1-7 very useful.

e In the discussions with specialists, what new information did the Kick-Off event bring
regarding the real requirements for the solution proposal?

e How has the information obtained from the Kickoff influenced solution planning or deve-
lopment? Scale: useless 1-7 very useful.

e What business model component have you been working on since the Kick-Off? 1 Pro-
blem /challenge 2 Customer segments 3 Unique value proposition 4 Solution 5 Channels 6
Revenue streams 7 Cost structure 8 Key metrics 9 Unfair advantage.
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— Please identify the changes.
— We haven’t worked on the business model. Why not?

e How much potential for your business activities do you see in the application being deve-
loped? Scale: useless 1-7 very useful.

e How useful has it been for your business to work on the business model? Scale: useless 1-7
very useful.

e Has your business approved a solution proposal with other potential customers as well?
Yes/No. If yes, how many / where / domestic, or international?

e Up to now, how helpful have you found the joint development of the InDemand project?

e For a public testimonial, what is the added actual value you have got from inDemand?
Pluses / Minuses

e Development proposals

e Voluntary feedback to the responsible hospital staff / project workers
inDemand questionnaire for Supporters and Funders
Innovation co-creation Please describe your experiences so far about the co-creation.
Background questions (mandatory questions) Name, Organisation, Job title.

e How helpful did you find the discussions with different groups during the joint development
session? Scale: useless 1-7 very useful.

Describe in your own words how information moves between different actors? Pluses /
Minuses

Development proposals

For a public testimonial, what is the actual added value you got from inDemand?

Voluntary feedback to the responsible hospital staff / project workers
End of Project: Interview Questions for the Solvers and Challengers
End of Project Interview Questions for the Solvers

Where Are We Now?

e Did your company achieve the expectations you had in the beginning of the project (Ex-
pectations Survey*)?

e Have your company’s current practices in the innovation activities (R&D and new business
development) changed during the inDemand project? If yes, how?

The New Co-Created Solution — Success and Impact
e Are you satisfied with the new co-created solution?

e What kind of impact(s) your company will get from the solution? (e.g. cash flow, references,
new customers, etc.)
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e How inDemand project has developed your business so far?
e Will the inDemand process speed up to get your product to the market?

e What kind of competitive advantage inDemand project creates for your company? (What
kind of strength and advantage do you have in comparison to your competitors after par-
ticipating in this project?)

inDemand Model and Role of Regional Partners in the inDemand Project

e Kindly describe each stakeholder role and tasks in the inDemand project in your point of
view:

Challenger — Healthcare Organisation. Funder — Regional Funding Organization. Supporter —
Regional Business Development Agency/Intermediate Organisation.

e What kind of knowledge each of the Regional Partners’ personnel should have? What kind
of support did you get from each Regional Partner?

e Would you have needed some other type of support? What? How would you improve the
support actions?

Call for Solvers - Challenge Description

e In your point of view, how the Challenges were described in the Call for Solvers at the
inDemand Web Site? *E.g. clarity, consistency, quantity of information, etc.

e Did you participate in the regional inDemand challenge information meeting during the
Call for Solvers? If yes; how useful that event was?

Co-creation — The Implementation

e In your opinion, what are the most important aspects in the co-creation development
process?

e How did you co-operate with different health care professionals during the co-creation
period? (e.g. face-to-face/online meetings, emails, Slack, etc.)

e Did you have co-operation with other inDemand Solver Companies and their Challenges
and Intrapreneur Teams? If, yes, please describe.

e How useful you found the group workshops vs. one on one meetings with health care
professionals?

Knowledge Management
e How was knowledge managed in the co-creation process?
e What kind of new knowledge you have gained and learned during the inDemand project?
e What were the biggest challenges in the knowledge sharing?

e How this new knowledge will help you in the future in collaboration with different partners
of the inDemand model?

Business Support Implementation
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inDemand model included tailor made business support with regards to business modelling,
access to funding and access to market. What impact does business support have in your
opinion in the co-creation process?

Project deliverables included Lean Canvas and Go to market plan. How did you find
working with these documents/tools?

How did you find importance of these documents as part of the commercialization of the
new solution?

How did you develop the business model during the inDemand project?
What is your current revenue model?
Did you change the revenue model during the inDemand project?

How are you planning to get the revenue with the inDemand solution? Are you going to
fit it into your current revenue model or are you going to plan something new?

Who are you going to sell the solution to and how?

Have you validated the inDemand solution with other potential customers?

How did you use the hospital personnel feedback to create a value proposition for them?
How was the value proposition received by the hospital personnel?

What were the challenges, if any, in communication?

Did your previous experiences with hospitals help you in this co-creation process?

Open Innovation — Description and Atmosphere

How do you describe open innovation?

Is the open innovation as innovation process model important to your company?

Is open innovation in your overall company strategy?

How do you describe the atmosphere in the open innovation process in the inDemand?
Was it reliable (trustworthy)?

Was everybody motivated to innovate openly?

Open Innovation — Best Practices

How did your previous innovation processes differ from the inDemand model?
Why is inDemand better/worse than previous ones? (e.g. technology push approach)

What is motivating you to work together with other inDemand types of open innovation
projects in the future?

Sustainability

Please, describe your business opportunity. Has it changed during the co-creation process?

How? Please, describe its natural, social or economic impact beyond the company boun-
daries.
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e Please, describe your value proposition. Do you think that a new solution helps to create
value for the whole range of stakeholders and the natural environment, beyond customers
and shareholders? If yes, please, describe.

e Has your competitive advantage changed during the process? Can you outperform your
rivals and maintain natural, social, and economic capital beyond organizational boundaries?

End of Project Interview Questions for the Challengers
Where Are We Now?
e Did you achieve your expectations? (Why/Why not)

e Have your organization’s current practices in the innovation activities changed during the
inDemand project? If yes, how?

inDemand Model and Role of Regional Partners in the inDemand Project
e Did you achieve your expectations? (Why/why not)

e Have your organization’s current practices in the innovation activities changed during
inDemand project? If yes, how?

e Kindly describe each stakeholder role in the inDemand project: Challenger representa-
tive persons — Healthcare Organisation. Solver - Selected Company. Funder — Regional
Funding Organization. Supporter — Regional Business Development Agency/Intermediate
Organisation.

Challenge Definition
e What happened in the challenge definition?
e How did the idea become a challenge?
e What kind of criterions come out for the future?

e What would you describe as best practices to be used in the future in the challenge iden-
tification? (Why?)

The New Digital Health solution — Success and impact

e What is your estimation; what are clinical /functional improvements to the hospital process
due to the solution?

e [s there any risk included to the solution?

e How did the expectations come true in the solution?

e Are you satisfied with the solution co-created, how do you estimate?
e Are the medical and nurse teams satisfied with the product?

e What is the solution’s impact on the patients?

e What is the solution’s impact to the hospital staff or unit efficiency?

e How is the technical feasibility of the solution achieved? What is the usability level of the
developed solution?
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Is there an intention to buy or use the solution? (Why, why not?)

Co-creation

What was working well? (Why?)
What was difficult (Why?)

How did you co-operate with companies during the co-creation period (e.g. face-to-face/
online meetings, emails, Slack, etc.)?

What kind co-operation you have with other healthcare professionals and their Challenges?
If yes, please describe.

Co-creation Knowledge Management

How the information/ knowledge was shared in the co-creation process?

How was information / knowledge shared for you to enterprise and from enterprise to you
in co-creation?

Was there any other information /knowledge source?

How was the information /knowledge managed in the co-creation process? (Who manage
the knowledge in the co-creation)

What was encouraged to knowledge creation and sharing?

What were the biggest challenges of information/ knowledge sharing?

How the information/ knowledge was shared in the co-creation process?

What kind of new information/knowledge you learned in the inDemand project?

How this new knowledge will help you in the future in collaboration with companies,
business support organizations, Regional Funder organizations?

How you could use the new knowledge after the inDemand project?

Open innovation — Description and Atmosphere

How do you describe open innovation?

How do you estimate the atmosphere of the open innovation process in the inDemand?
Was it reliable (trustworthy)?

Was everybody motivated to open innovation? (Why/ why not?)

Did you receive enough support and from who? If not, what kind of support did you expect
to receive?

Open innovation — Differences and Benefits

Which have been the benefits of the inDemand process? (Open innovation benefits)

Which have been the biggest problems in the inDemand process, and why?

Open innovation — Best Practices
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e What practices will you keep after the project, what will you leave out, why?

e What do you think about the innovation together with companies? (Problems & challenges)
e What is motivating you to work together with companies after the project?

e How this innovation would be exploited in other hospitals?

e How would the solution influence the education needs of the staff?

e What kind of public procurement means you have been pressed with the inDemand project?

e Have your organization’s current practices in the innovation activities changed during the
inDemand project? If yes, how?

e Are these practices and activities repeated now on a daily basis?
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