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ABSTRACT

The traditional development of innovation often generates unknown impacts. The
search for responsible innovation establishes the management of (external)
stakeholders' interests as a way to minimize uncertainty and maintain or develop a
competitive advantage. Also, there is a concern with ethical, social, and environmental
aspects. The inclusion of stakeholders during the responsible innovation process
enables the integration of new and significant knowledge. For inclusion to be leverage,
dynamic capabilities are required. This thesis analyzed how dynamic capabilities
leverage the inclusion of stakeholders in the innovation process. Two equipment
developer companies from the healthcare sector, recognized worldwide, were
analyzed. The sector was chosen by the potential to provide high-quality solutions that
offer better results and reliability, improving productivity and service to patients. The
analysis of the cases pointed to specific processes and routines for the inclusion of
stakeholders, which constitutes the microfoundations of dynamic capabilities. The
particular processes and routines are cocreation, memory creation, strategic
partnerships, active participation in events, systematic observation of product use,
encouraging training and qualification of users, and the establishment of multiple
communication channels. From the microfoundations, generic and specific dynamic
capabilities were identified, which leverage the inclusion. The comparative analysis of
the cases pointed to four propositions: (1) The inclusion of stakeholders occurs
throughout the responsible innovation process, favored by the Stage-gate model; (2)
the inclusion of stakeholders in the responsible innovation process requires particular
processes and routines; (3) the generic dynamic capabilities of sensing,
seizing and transforming, and the specific dynamic capabilities, relational and
Integrative knowledge, based on particular processes and routines, leverage the
inclusion of stakeholders in the process of responsible innovation; and (4) specific
dynamic capabilities contribute to greater responsible innovation maturity. Theoretical
contributions stand out as the approximation of the theoretical lens of dynamic
capabilities to the context of responsible innovation. Specifically, about dynamic
capabilities, the possibility of operationalization is demonstrated, from its
microfoundations. The concept of generic dynamic capabilities is developed — which

leverage various processes, and specific dynamic capabilities — that leverage a given



process. Empirical advances are mainly due to detailing the inclusion process,
considered to be one of the governance aspects of responsible innovation. Another
increase is to demonstrate to entrepreneurs and managers the case of global
companies in the healthcare sector, recognized for responsibility in innovation. A
responsible innovation governance model was also developed, inspired by the Canvas
model, which contributes to companies evaluating and seeking responsible innovation

development.

Keywords: Responsible innovation. Dynamic Capabilities. Stakeholder. Inclusion.

Healthcare.



RESUMO

O desenvolvimento tradicional da inovagdo gera impactos muitas vezes
desconhecidos. A busca pela inovagao responsavel estabelece o gerenciamento dos
interesses de stakeholders (externos) como uma maneira de minimizar a incerteza e
manter, ou estabelecer, vantagem competitiva. Além disso, ha uma preocupacdo com
aspectos éticos, sociais e ambientais. A inclusao de stakeholders durante o processo
de inovagao responsavel possibilita a integracdo de novos e significativos
conhecimentos. Para que a inclusdo seja potencializada, s&o necessarias
capacidades dinédmicas. A presente tese analisou como as capacidades dinamicas
potencializam a inclusao de stakeholders no processo de inovagao. Foram analisados
dois estudos de caso, de empresas desenvolvedoras de equipamentos para o setor
de saude, reconhecidas mundialmente. O setor foi escolhido pelo potencial em
fornecer solugcdes de alta qualidade, que proporcionem melhores resultados e
confiabilidade, melhorando a produtividade e o servico prestado aos pacientes. A
analise dos casos apontou para processos € rotinas especificos para a incluséo de
stakeholders. que constituem microfundamentos de capacidades dindmicas. Os
processos € rotinas especificos sdo: cocriagao, criagdo de memoria, parcerias
estratégicas, participacdo ativa em eventos, observacdo sistematica do uso de
produtos, estimulo ao treinamento e capacitagao de usuarios, e o estabelecimento de
multiplos canais de comunicagao. A partir dos microfundamentos, foram identificadas
as capacidades dindmicas, genéricas e especificas, que potencializam a incluséo. A
analise comparativa dos casos apontou para quatro proposicdes: (1) A inclusao de
stakeholders ocorre ao longo do processo de inovagao responsavel, favorecida pelo
modelo Stage-gate; (2) A inclusdo de stakeholders no processo de inovagao
responsavel requer particulares processos e rotinas; (3) As capacidades dinamicas
genéricas de sensing, seizing e transforming, e as capacidades dinamicas especificas
Relacional e Integrativa de Conhecimento, a partir de processos e rotinas especificos,
potencializam a inclusao de stakeholders, no processo de inovagao responsavel; e (4)
capacidades dinamicas especificas contribuem para uma maior maturidade de IR.
Destacam-se como contribuicbes tedricas a aproximacdo da lente tedrica das
capacidades dindamicas ao contexto de inovacao responsavel. Especificamente sobre
capacidades dinamicas, se demonstra a possibilidade de operacionalizagao, a partir

de seus microfundamentos. Também é desenvolvido o conceito de capacidades



dinamicas genéricas — que potencializam diversos processos, e capacidades
dindmicas especificas — que potencializam um determinado processo. O avango
empirico se da, principalmente, através do detalhamento do processo de incluséo,
considerado um dos aspectos de governanca da inovagao responsavel. Outro avanco
€ demonstrar para novos empreendedores e gestores o caso de empresas globais,
do setor de saude, reconhecidas pela responsabilidade na inovacdo. Também foi
desenvolvido um modelo de governanga da inovagao responsavel, inspirado no
modelo Canvas, que contribui para que empresas se auto avaliem e busquem o

desenvolvimento responsavel de inovagoes.

Palavras-chave: Inovagédo responsavel. Capacidades Dinamicas. Stakeholder.

Inclusdo. Saude.
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1 INTRODUCTION

If we can create value to the society at large, and do our job
well, satisfactory economic results will follow — and allow us
to build a stronger company with time.

(Asmund S. Laerdal')

Innovation brings with it the search for economic development (SCHUMPETER,
1912), which also requires attention to the environmental, social, and ethical impacts
it can generate. In the environmental context, the innovation of new sources of heat
and energy, developed through biofuels, for example, raises some questions. The
most recurrent and discussed are related to the use of land and other natural
resources, such as water, for biomass production, to the detriment of food production
(SHORTALL; RAMAN; MILLAR, 2015). In the social and ethical context, health has
some examples of innovation that generated disastrous results. A 2018 documentary,
The Bleeding Edge (translated in Portuguese as Operacdo Enganosa), presents cases
such as a permanent device for birth control, from Bayer, and a chrome-cobalt hip
prosthesis that brought irreversible damage to the health of patients who used it
(OPERACAO ENGANOSA, 2018). Due to the significant repercussions of the
documentary, Bayer removed the birth control device from the American market,
suffering economic losses, accumulated to those sustained by the account of the legal
proceedings of patients who used the device (KIEFER, 2018).

These few examples demonstrate that despite the legitimate interest in the
development of innovations aimed at the common good, their impact may be unknown.
This uncertainty results in an increasingly uncertain business environment.

Managing the interests of the stakeholders is one of the ways to minimize
uncertainty, in addition to maximizing the performance of companies (WELCOMER et
al., 2003). Stakeholders are any group or individual who may affect or be affected by
the fulfillment, or not, of the objectives defined by the organization (FREEMAN, 1984;
KRETZER, 2010).

" Laerdal Medical founder.
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By strengthening the relationship with stakeholders, significant competitive
advantages can be obtained through trust, reputation, and innovation (RODRIGUEZ;
RICART; SANCHEZ, 2002). Based on this approximation, it is analyzed the
relationship between the business and society, from the point of view of sustainable
development, which emphasizes values such as participation, inclusion, and mutual
dependence (WHEELER; COLBERT; FREEMAN, 2003).

The relationship with stakeholders is connected to the responsible research and
innovation (RRI) phenomenon, or simply, responsible innovation (RI), which considers
the ethical, social, and environmental contexts of innovation (HEMPHILL,2014). More
recently, literature has fragmented the term “responsible innovation,” connected
primarily to companies’ contexts, and “responsible research and innovation,” aimed at
research and public policies (OFTEDAL; FOSS; IAKOVLEVA, 2019). From this
dichotomy and aligned with the objective of this research, the context is exclusively
related to RI.

Stakeholder participation in this process is considered essential for expanding
visions and purposes through processes of dialogue, engagement, and debate, inviting
and listening to broader perspectives of audiences, as well as several stakeholders
(OWEN et al., 2013; STAHL, 2013). Under this lens, the participation of researchers,
research organizations, research ethics committees and their members is demanded,
as well as users of research and innovation, civil society at different levels with political
decision-making powers, professionals, legislators, educational organizations, and
public bodies (STAHL, 2013).

From an organizational perspective, the inclusion of stakeholders in the
innovation process requires aligning stakeholder interests with the objective of long-
term value creation. To this end, organizations must develop, apply, and maintain the
necessary management skills to address the concerns and needs of stakeholders over
time (AYUSO; RODRIGUEZ; RICART, 2006). Participation must have a strategic
character for the organization, mobilizing resources (human, physical organizational),
creating processes or modifying current ones, and stipulating a new organizational
dynamic for the appropriation of knowledge that will be generated. In this context,
dynamic capabilities (DCs) can contribute to leverage Rl from the inclusion of

stakeholders.



24

A company that responsibly develops innovation is oriented by four key
elements (governance dimensions): anticipation, inclusion, responsiveness, and
reflexivity (VAN OUDHEUSDEN, 2014). The inclusion of stakeholders is one of the
most researched aspects. However, the full inclusion of society (for example, local
communities and citizens) is little explored (LUBBERINK et al., 2017). This observation
reinforces the fact that organizations mainly involve stakeholders who share values, or
similar stakeholders, motivated to align their interests with a shared goal of innovation.

Empirical evidence is still scarce (BLOK; HOFFMANS; WUBBEN, 2015). For
the inclusion of multiple stakeholders, even if with different interests, to be effective in
the context of innovation, especially with regard to costs and processes, the inclusion
process needs to be institutionalized. Only when institutionalized, inclusion becomes
a new organizational capacity (PANDZA; ELLWOOD, 2013; SCHUMACHER;
WASIELESKI, 2013).

Owen at al. (2013) doubted whether there were (at the time of development of
their studies) examples of systematic Rl structure, and that was institutionally
incorporated into the operation. A recent study of Silva at al. (2019) confirms Blok at
al.’ (2015) findings, who identified that most Rl studies focus on research and academic
development, pointing out a gap in studies developed by organizations of the private
sector. Blok at al. (2015) still highlight that in the current studies, the limitations for the
engagement of stakeholders in the RI process in these organizations are not
considered and can also slow down the process due to inclusion (OFTEDAL; FOSS;
IAKOVLEVA, 2019).

Dynamic contexts such as innovation require definition and management
resources through capabilities as well as dynamics (TEECE; PISANO; SHUEN, 1997).
These capabilities expand the company's competitive advantage through internal
resources and their relationship with the external environment (LEONARD-BARTON,
1992; TEECE; PISANO; SHUEN, 1997).

It is from this gap that the present thesis is presented, which maintains that the
inclusion of stakeholders in a responsible innovation process requires dynamic
capabilities (DCs).

The original concept of DCs was coined by Teece, Pisano, and Shuen (1997,
p. 516), who consider them as the “the firm's ability to integrate, build, and reconfigure

internal and external competences to address rapidly changing environments."
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Integrating, building, and reconfiguring refer to the nature (or types) of DCs: sensing of
opportunities and threats; seizing of opportunities detected; and, ultimately, remodeling
of processes and resources, through fransforming.

The development of innovation requires that companies simultaneously
integrate internal and external information and knowledge of employees, customers,
competitors, and the media to improve their knowledge base performance and
innovation performance (LIN; CHE; TING, 2012). The external flow of knowledge
needs to be assimilated and integrated into unique processes of knowledge and
organizational innovation (MARTIN-DE CASTRO, 2015). Therefore, additional
dynamic capabilities to sensing, seizing and transforming must be developed by the
companies.

Absorptive capability (AC), understood as the company's capability to acquire,
assimilate, and apply knowledge for commercial purposes (COHEN; LEVINTHAL,
1990; ZHARA; GEORGE, 2002), stands out in studies on the integration of this external
knowledge (WEST; BOGERS, 2014). However, some studies suggest that AC reduces
the need for collaboration (BARGE-GIL, 2010), as it points out that remote
collaboration is more effective (DE JONG; FREEL, 2010; LAURSEN; SALTER, 2006).

Through the AC, the knowledge of stakeholders can be generated far from the
innovation process, rendering their participation “invisible.” Despite the recognition of
the importance of AC, especially in the context of responsible innovation (LUBBERINK
et al., 2017), the inclusion of stakeholders provides greater proximity throughout the
process, requiring specific dynamic capabilities.

Based on a case study in two companies that developed healthcare equipment,
triangulation of data, collected through interviews, document analysis, and non-
participant observation, was performed. Both companies are globally recognized in
their expertise areas.

The results of the thesis highlight the Relational and Integrative of Knowledge
DCs that — together with sensing, seizing, and transforming — leverage the inclusion of
stakeholders in the RI process.

More specifically, the findings suggest, on one hand, that the capabilities of
sensing, seizing and transforming are considered generic capabilities, once they are

allusive to any process (in dynamic environments) (TEECE, 2007). On the other hand,
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Relational and Knowledge Integration DCs are considered specific capabilities for
the inclusion of stakeholders in the context of RI.

1.1 DEFINITION AND SCOPE OF THE RESEARCH PROBLEM

Rl is preliminarily related to responsible research, which most recently entered
the agenda of studies in the area of management and business (OWEN;
MACNAGHTEN; STILGOE, 2012; ROBINSON, 2009; STILGOE; OWEN;
MACNAGHTEN, 2013). The main studies address Rl from the perspective of
governance (STILGOE; OWEN; MACNAGHTEN, 2013) and public policies (OWEN;
MACNAGHTEN; STILGOE, 2012).

The term Responsible Research and Innovation (RRI) appeared in 2002, in the
6th EU Framework Program for Research and Technological Development (FP6), from
a set of EU actions to finance and promote research (EUROPEAN COMISSION,
2008). In the document, responsibility is linked to ethical issues (creating networks
between existing bodies and activities, fostering dialogue in a global context, raising
awareness, training and ethics research about science and technology), and the
uncertainty, risk, and principle of precaution (analysis and best practices). However,
processes and tools were already in use before that, such as the actions of the French
philosopher Michel Serres who, around 1972, invited other philosophers to work
together with scientists and engineers in technical and scientific development
(BURGET; BARDONE; PEDASTE, 2017). However, responsibility for innovation is still
little explored, being restricted to only a few studies, such as that of Aloise (2017),
which analyzes the ethical parameters of organizations about sustainability and
environmental innovations.

Responsibility in research and innovation is motivated by the global concern for
the planet, its natural resources, and a fair and inclusive society (UN, 2015). This
concerns governments, which can act through policies and regulations, even if they
are still in the development stage (SCHERER; PALAZZO; BAUMANN, 2006). It also
concerns the private sector, aligning the demands of research and development (R&D)

with society's values, needs, and expectations (BURGET et al., 2017).
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The concept of RRI is related to responsible development. It is a consequence
of previous discussions about the ethical, legal, and social implications of research and
research integrity (OWEN et al., 2012):

Responsible Research and Innovation is a transparent, interactive process by
which societal actors and innovators become mutually responsive to each
other with a view on the (ethical) acceptability, sustainability and societal
desirability of the innovation process and its products (in order to allow a
proper embedding of scientific and technological advances in our society).

(VON SCHOMBERG, 2012, p. 280).

In fact, RRI aims to shape, maintain, develop, coordinate and align existing and
innovative processes, actors and responsibilities related to innovation and research, to
seek desirable and acceptable research results (STAHL, 2013). It, therefore, consists
of developing new products and services that combine growth, performance, and
responsibility. This responsibility is directed at customers and users, as well as the
whole ecosystem (PAVIE; CARTHY, 2015).

Despite the ethical, social, and environmental context in which Rl is inserted
(HEMPHILL, 2014), the process of innovation development follows the stages of
traditional technological innovation. Because it is a complex process, product/service
development requires the management of several factors at different stages. In
general, it starts from the generation of the concept (sketch design) until the product
launch (on the market), passing through design and testing (TIDD; BESSANT, 2014).
For Tidd and Bessant (2014), the management of the innovation process involves “the
integration of sets of knowledge across organizational, functional and disciplinary
boundaries” (TIDD; BESSANT, 2014, p. 471). The Stage-gate and Agile-Stage-gate
models (COOPER, 2008; 2016) provide, in addition to the scope stages, construction
of the business case, development, testing and validation, and launch. The models
also present decision points (gates), which represent the moments where the process
can be interrupted or moved onto the next stage. Both models considered the
participation of the client/user throughout the process and were observed in the
analyzed cases (Siemens: stage-gate; and Laerdal: Agile-stage-gate).

The participation of different external stakeholders can stimulate the generation
of new knowledge, which must be integrated into the innovation process. This
participation is one of the main assumptions of RI, which aims to expand visions,

purposes, issues, and dilemmas for a collective deliberation through processes of
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dialogue, engagement, and debate (OWEN et al., 2013). This participation intends to
develop greater democratic responsibility in the innovation life cycle (EDEN; JIROTKA;
STAHL, 2013). Assistance can be aimed at achieving normative, instrumental, or
substantive objectives (SYKES; MACNAGHTEN, 2013), either in the early stages of
development (BURGET; BARDONE; PEDASTE, 2017) or when innovation has
already been developed and is on the market (OWEN et al., 2013; STILGOE; OWEN,;
MACNAGHTEN, 2013).

External stakeholders are considered social and political actors who play a
fundamental role in the credibility and acceptance of business activities (AYUSO;
RODRIGUEZ; RICART., 2006). The inclusion process investigated in this thesis
considered only external stakeholders, who will be called, from now on, stakeholders.

How this participation is conducted does not follow a standard path and may
vary according to the nature and flow of information between those responsible for the
inclusion process and the participants. According to this flow, the effectiveness of this
process can be determined by how efficiently complete and relevant information is
obtained from all appropriate sources, transferred to (and processed by) those
responsible and combined (when necessary) to generate a response or reconfiguration
of the model initially proposed (ROWE; FREWER, 2005).

Obtaining, transferring, and combining information obtained through
stakeholder participation refers to the (dynamic) capabilities that the company
develops, through organizational processes — microfoundations — based on
reorganization and evolution over time (ROBINSON, 2009; TEECE, 2007; TEECE;
PISANO; SHUEN, 1997).

Microfoundations refer to:

distinct skills, processes, procedures, organizational structures, decision
rules, and disciplines—which undergird enterprise-level sensing, seizing, and
reconfiguring capabilities are difficult to develop and deploy. (TEECE, 2007,
p. 1319).

Several studies indicate that stakeholder participation occurs only when
innovation is already on the market, serving as a basis for changes, whether in the
product developed (for example, assisted technology for patients with dementia)
(DECKER et al., 2017) or in an innovation paradigm (for example, biofuel production)

(SHORTALL; RAMAN; MILLAR, 2015).
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Late inclusion (in the latter stages) may reflect a management problem within
organizations, which are unable to direct resources and establish processes for
systematic stakeholder participation. For participation to take place in the different
stages of new product development (NPD), or the innovation process, it is necessary
to develop processes and routines, leveraged by specific DCs.

DCs encourage the company to learn new approaches and abandon old ones
through new knowledge components, such as new technologies, new markets, and
regulatory and environmental conditions (BESSANT, 2013). But this learning depends
on an interactive, inclusive, and open process of adaptive learning based on DCs,
which can be expensive and without guarantees of success (SCHROEDER et al.,
2016).

Despite this restriction, there are cases of successful companies, such as
Siemens and Laerdal, recognized companies in the healthcare sector, who have
strong relationships with stakeholders, in addition to anticipating, reflecting, and
responding to their actions. Both companies have developed dynamic capabilities that
leverage the inclusion of stakeholders in the innovation process and represent the case
studies of this thesis.

The healthcare sector has encouraged companies and researchers to develop
innovations based on the participation of the patient or user. The importance of this
can be highlighted by investment in the sector: Many countries have spent around 10%
of their gross domestic product (GDP), and this situation will worsen due to the aging
of the population, rising prices, and increasing complexity of technology in health
(BESSANT et al., 2017). It becomes more critical to know that between 20% and 40%
of health spending is wasted due to inefficiency (WHO, 2010).

On the other side, technological evolution has allowed significant advances in
the area, either through the use of artificial intelligence to improve the quality of
diagnostics or through the use of nanotechnologies (PAUTLER; BRENNER, 2010;
WATSON, 2017). Newer initiatives work on digitizing healthcare, which encompasses
several distinct technologies, including decision support systems that use algorithms
derived from clinical mining data sets, mobile healthcare apps, connected biometric
sensors, telemedicine, and personal electronic health records. Digitization, in 2017,

was already worth the US $25 billion globally, with the potential to reduce healthcare



30

costs by about the US $7 billion per year in the United States alone (DUGGAL;
BRINDLE; BAGENAL, 2018).

Patient empowerment in the health context was the subject of a book, organized
by lakovleva, Oftedal, and Bessant (IAKOVLEVA; OFTEDAL; BESSANT, 2019), which
present examples of this inclusion. The study by Mulloth and Williams (2019) is
noteworthy, as it analyzed how the health systems of a university medical center can
take advantage of the benefits of health technologies in a responsible manner to better
manage patients and improve their results using patient-enabled tools. Thomas and
Silva (2019) analyzed how companies manage knowledge in the process of including
stakeholders.

Although several studies highlight the importance of including stakeholders
(CHESBROUGH, 2003; LIS & SUDOLSKA, 2015; DE ANA et al., 2013; BESSANT et
al., 2017), including those that address the co-creation process, none describes
explicitly and deeply the process of including stakeholders during the innovation
process (SILVA, 2019).

Therefore, based on the premises of the need to include stakeholders
throughout the innovation process and the development of established organizational
processes that contribute to a better use of the knowledge generated from such
inclusion (TEECE; PISANO; SHUEN, 1997; ROBINSON, 2009; TEECE, 2007;
STILGOE et al., 2013; OWEN et al., 2013), this study seeks to answer the
question: How do dynamic capabilities leverage the inclusion of stakeholders in
the responsible innovation process? In answering this question, the thesis seeks to
deepen the contribution to specific dynamic capabilities developed by companies

recognized for the development of responsible innovations.

1.2 OBJECTIVES

This section presents the main and specific objectives of this research.

1.2.1 Main Objective

Analyze how dynamic capabilities leverage the inclusion of stakeholders in the

responsible innovation process.
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1.2.2 Specific Objectives

The specific objectives that guide this thesis are:

a) To relate the stages of the innovation process to the Stage-gate model;

b) To identify the stage (s) of the innovation process where stakeholders are
included;

c) To identify and describe the processes and routines that support the inclusion
practices of the stakeholders involved in the innovation process; and

d) To identify and analyze the dynamic capabilities that leverage the inclusion
of stakeholders.

1.3 JUSTIFICATION

This study is justified by its theoretical and empirical contributions, as described

below.

1.3.1 Theoretical contributions

This thesis advances scholarship in this field by linking the theoretical lens of
dynamic capabilities to the phenomenon of RI, since only a limited number of studies
that make this connection exist. The connexon between DC and RI Is established from
the creation, or identification, of processes and routines. From there, dynamic
capabilities belonging to the organization are developed, which leverages the RI
process systematically and continuously. Managers assume a more central role as
intentional agents that mitigate between external changes and the reconfiguration of
internal capabilities (PANDZA; ELLWOOD, 2013). The development of dynamic
capabilities influences the performance in the dimensions of responsiveness and
anticipation (VAN de POEL; ASVELD; FLIPSE; KLAASSEN; SCHOLTEN;
YAGHMAEI, 2017).

In addition to the intentionality and anticipation in responding to demands, the
dynamic relational and integrative knowledge capabilities refer to how the
investigated companies — Siemens and Laerdal — are able to select, relate, and collect
information, absorb and transform their innovation process, and, finally, offer value to

stakeholders and society, through quality products and services geared to the
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customer/user. The incentive and creation of procedures for learning, sharing, and
integrating knowledge are critical for business performance and a dynamic resource
base (TEECE, 2007).

This thesis also advances in the theory of dynamic capabilities, through the
operationalization of dynamic capabilities within the context of responsible innovation,
in response to criticisms of the model proposed by Teece, Pisano, and Shuen (1997),
that the model is generic and that there is a difficulty of tangibility. Authors such as
Priem and Butler (2001) and Williamson (1999) consider DCs to be tautological and
non-operational, describing them as “routines for learning routines” (EISENHARDT;
MARTIN, 2000).

Finally, a categorization of the microfoundations that support, and leverage
generic and specific dynamic capabilities was developed to promote the inclusion of

stakeholders throughout the RI process.

1.3.2 Empirical contributions

In addition to the theoretical advancements, this study brings empirical
contributions related to responsible innovation and the development of DCs.

Although recent, the subject of Rl is relevant, especially in the national context.
In Brazil, investments in innovation increased significantly, despite the recent
economic crisis, also pointing to an increase in the participation of suppliers and
customers in the development process (IBGE, 2016). It contributes empirically through
the result of the analysis of cases of global companies, recognized for their products
and responsibility for innovation.

The details of the stakeholder inclusion process, one of the pillars of RI, can
serve as an inspiration, or model for entrepreneurs and organizations interested in
developing new products. The identification of specific processes and routines for the
inclusion of stakeholders at each stage of the innovation process contributes to
companies that seek to build their particular dynamic capabilities.

A model of the dimensions of governance was also developed, inspired by the
Canvas model, which can help companies assess whether they meet the aspects of
anticipation, reflexivity, inclusion, and responsiveness — the basis for the development

of responsible innovation.
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Finally, it demonstrates the importance of the healthcare sector and how the
development of new processes and routines can contribute to the generation and
expansion of the impact of innovations in this area, which can reduce costs and

increase gains in scale in the service.

1.4 THESIS STRUCTURE

In this first chapter, the topic is introduced, and the research problem,
objectives, justification, and expected contributions are presented. The terminologies
and concepts that underlie the present thesis are highlighted in Table 1, which will

guide the following chapters.

Table 1 - Terminologies and guiding concepts of the thesis

Terminologies Concepts References
Responsible Innovation | Responsible Research and Innovation | Von Schomberg
(RI) is a transparent, interactive process by | (2012, p. 280)

which societal actors and innovators
become mutually responsive to each
other with a view on the (ethical)
acceptability, sustainability and
societal desirability of the innovation
process and its products (in order to
allow a proper embedding of scientific
and technological advances in our

society).
Dynamic Capabilities | The firm's ability to integrate, build, and | Teece, Pisano and
(DC) reconfigure internal and external | Shuen (1997, p. 516)

competences to address rapidly
changing environments.

DCs Microfoundations Distinct skills, processes, procedures, | Teece (2007, p. 1319)
organizational structures, decision
rules, and disciplines—which

undergird enterprise-level sensing,
seizing, and reconfiguring capabilities
are difficult to develop and deploy.

Innovation process | Plan to manage the new product | Cooper (2008, p. 214)
(based on Stage-gate | development process (NPD) to
model) improve effectiveness and efficiency.

Stakeholder (external) Any group or individual that may affect | Freeman (1984)
or be affected by the fulfillment, or not, | Kretzer (2010)
of the objectives defined by the
organization.

Source: by the author.
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Subsequently, the second chapter presents the theoretical basis used in the
research. The third chapter describes the methodology used. The theoretical
foundations of the method are described, as well as the stages of data collection and
analysis. The fourth chapter presents the description and analysis of the cases. The
fifth chapter presents a comparative analysis of the cases, as well as a discussion on
the dynamic capabilities that enhance the inclusion of stakeholders in the Rl process.
Finally, the sixth chapter presents the final considerations of the thesis, highlighting the
conclusions and theoretical and empirical contributions, in addition to the limitations of

the study and suggestions for future research.
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2 THEORETICAL FOUNDATION

This chapter presents the theoretical foundation that supports this thesis.
Content on innovation and the phenomenon of responsible innovation are addressed,
as well as the theoretical lens of dynamic capabilities. Finally, the aim is to establish a
connection between the themes, dynamic capabilities and responsible innovation, as
well as the DC microfoundations developed for the inclusion of stakeholders in the RI

process.

2.1 INNOVATION

The search for innovation is not recent, having as a precursor the studies of
Schumpeter (1912), who considered that the economic development would only
happen through new combinations. These combinations could occur through the
production of new goods, an original production method, a new market, a new source
of income, or even through the establishment of a new organization.

It was based on Schumpeter (1912) that the contemporary accepted concept of
innovation was designed, presented in the Oslo Manual (OECD, 1997, p. 55), which

provides that

an innovation is a new or improved product or business process (or
combination thereof) that differs significantly from the firm's previous products
or business processes and that has been introduced on the market or brought
into use by the firm.
The development of innovation is a non-linear process. It is characterized by the
learning processes of actors about artifacts and participants (ROBINSON, 2009).
These actors recognize the need for a clear regulatory framework as a tool for
making strategic decisions (D'SILVA; ROBINSON; SHELLEY-EGAN, 2012). Many of
these decisions concern the governance of the process, which refers to how society
participates, or not, in the innovation process and what social and environmental
impact it can generate. These aspects are intrinsically related to the concept of
responsible innovation.
Rlis guided by technological innovations, which are based on technology-based
inventions, to achieve commercial success. In this context, the companies' strategy is

to develop new products for new market segments, seeking to generate sustainable
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economic growth (GARCIA; CALANTONE, 2002; O'CONNOR, 1998; TEECE et al.,
1996).

This innovation can be radical when it incorporates a new technology that
results in new market infrastructure (O'CONNOR, 1998). It can also be moderately
innovative when they consist of new lines for the company, but which are not new to
the market, as well as new items in existing product lines for the company
(KLEINSCHMIDT; COOPER, 1991). Still, it can represent an incremental innovation,
which involves adaptation, refinement, and improvement of existing products or in
production and delivery systems (SONG; MONTOYA-WEISS, 1998).

Regardless of the type of innovation (radical, moderate, or incremental), the
primary purpose is the generation of technological development, which has some
fundamental characteristics (TEECE et al. 1996), briefly described below:

- Uncertainty: changes in technologies and markets (TIDD, 2001);

- Path dependence: the historical sequences in which certain events change
patterns (MAHONEY, 2000);

- Cumulative nature: technological progress is built on what happened before;

- Irreversibility: Since it requires specialized investments, it is not possible for a
specific technology, defined through a particular trajectory, to compete with older
technologies.

- Technological interrelationship: it relates to several subsystems;

- Tacit knowledge - the development of technology must be based on
organizational routines (NELSON; WINTER, 1982) since they are the essence of
technological, organizational capability;

- Inappropriate - property rights associated with technical knowledge are often
ambiguous and temporary.

Such characteristics influence the organizational structure, the innovation
management processes (TIDD, 2001), as well as the stages of innovation

development.

2.1.1 Innovation Development Process

The development of innovation is not a singular event, but a series of connected

activities. It can be described as a process and involves responding to a context-
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dependent need or opportunity. It also comprises a creative effort that results in the
introduction of a novelty, which will be modified in the future (TROTT, 2012).

Over time, several models of innovation development have been designed

based on different approaches (Table 2).

Table 2 - Innovation development models

Model

Characteristic

Process Flow

Author (s)

Departmental-stage
model

Series of movements in
and out of each
department.

Orderly and
logical process

Robertson (1974)

information on which to
base decisions.

Activity-stage model Complex network of | Orderly and | Rothwell e
communication paths | logical process | Robertson  (1973);
that link the various Baker e McTavish
stages. (1976)

Decision-stage model | Number of options | Orderly and | Cooper e More
available and lack of | logical process | (1979)

Conversion
model

process

"System" in terms of
inputs and outputs.

Non-plannable
and non-rational
process

Shon (1967); Twiss
(1980)

Response model

Stages involved in
developing a company

Non-plannable
and non-rational

Becker e Whisler

(1967)

"response" to some
external or internal
stimulus.

Source: Adapted from Saren (1984).

process

Despite the diversity of approaches, there is no “best model.” There is one that
best matches the requested proposal (SAREN, 1984). Each of them looks at the
innovation process from a unique perspective, with the methods developed through an
orderly and logical flow prevailing.

Over the years, generations of innovation models have emerged. Tidd (2006),

presents the key factors of each one of them (Table 3):

Table 3 - Generations of innovation models

Generation Key factors
First and Second linear models need to pull and push
technology
Third interaction between different elements and
feedback loops (coupling model)
Fourth the parallel line model, the integration within

the company, upstream with the main
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suppliers and downstream with the
customers

Fifth extensive network and systems integration,
flexible and personalized response,
continuous innovation

Source: Tidd (2006).

More recently, it is clear that there is a trend towards less linear models, as
proposed by Berkhout, Hartmann, and Trott (2010), who have a multidisciplinary view
of the change process (and its interactions), in the context of open innovation, where
they are connected behavioral sciences and engineering, as well as natural sciences
and the market. From the Schon model (1967) to the most current ones, innovation
does not occur linearly within the company. Bessant and Tidd (2007) represent the
process very well, through the so-called “spaghetti” of innovation (Figure 1).

Figure 1 - Innovation spaghetti model

How innovation happens? How it really happens.....
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Source: Bessant e Tidd (2007, p. 291).

Despite the inconstancy and real non-linearity of the flow, more recent studies
present the innovation process in a structured way (FOUAD; TOURABI; LAKHNATI,
2018), obeying the stages of new product development (NPD).

From the perspective of NPD, the process requires clear stages ranging from
the preliminary idea to its launch on the market. One of the leading models, previously
presented, was proposed by Tidd and Bessant (2014), who describes it in four stages:
outline design, detailed design, testing, and launch. Cooper (2008) proposes a more
comprehensive model named Stage-gate, which considers five stages: the scope, the
construction of the business case, the development, testing and validation, and, finally,
the launch. Discovery (or idea generation) and post-launch review are presented in the

model but are not considered stages of the process (Figure 2).
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Figure 2 - Stage-gate model
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Source: Cooper (2008).

The model considers the stages common to the development of new products,
which are composed of a group of activities, complemented by decision points (gates),
or control points. The decision points also represent the moments when the process
can be interrupted (go/kill strategy).

Following the proposition of the Stage-gate, which is when each stage ends with
pre-defined milestones that must be reached to move on to the next stage of the
development process, Schaarschmidt and Kilian (2014) present a framework with five
stages: discovery, concept, development, testing, and marketing.

In addition, the NPD process is also subject to questioning (lack of empirical
data) raised by some authors about its effectiveness in obtaining significant
innovations. On one hand, four groups of NDP activities - strategic planning, market
analysis, technical development, and product marketing - are decisive for the success
of new products, regardless of whether they are radical or incremental innovations. But
these activities can have different roles in each type of innovation (SONG; MONTOYA-
WEISS, 1998). On the other hand, the organizational structure also plays a
fundamental role in the kind of innovation that will be developed. Several companies
have the same structure for radical or incremental NPD processes, despite the better
performance in companies that have an inter-functional structure for radical
innovations (DE VISSER, 2010).
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More recently, Cooper (2016) proposed a hybrid model, used primarily in
software companies and later adapted for the industry. Agile-stage-gate (Figure 3)
combines the Stage-gate macro-planning process and agile methods, which
‘empathize with individuals over processes, working software over complete
documentation, collaboration over contracts, and flexibility over planning.” (COOPER;
SOMMER, 2016, p. 168).

Figure 3 - Agile-stage-gate model
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Case Development Test Review
. Business Develop- -
Concept e ment Testing Launch Q
Generate Ideas: Concept Build Business
* Technical Development & Case: Create the Field Trails, Start Production &
* Marketing Scoping: * Technical Product: Customer Tests, Selling:
+ Others * Technical * Marketing * Technical Trial Operations:  « Technical (RD&E)
* Marketing * Production (RD&E) * Technical (RD&E) « Production
* Production * Production * Production * Marketing/Sales

Post Launch: Product,
production &
marketing/sales
improvements

VoC & VoC & VoC & Customer/User Customer/User Customer/'.User
Customer/User Customer/User Customer/User Iterations & Iteration & Adoption & Use
Feedback Feedback Feedback Feedback Feedback

Source: Cooper; Sommer (2016).

The main advantages of the model relate to the development of the right
product, through a prototype in the early stages (Sprint), quickly obtaining feedback
from customers. Through this anticipation, uncertainty is minimized, accelerating
development. The model also favors focused teams with improved communication
(COOPER, 2016). Perhaps the most significant benefit is spiraling (build-test-
feedback-review interactions), which makes the system more adaptive.

Both the Stage-gate and the Agile-stage-gate models highlight the importance

of customer/user participation throughout its stages, as shown in Figure 4.
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Figure 4 - Importance of the client / user in the Stage-gate e Agile-Stage-gate models
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The importance of customer/user participation refers to the inclusion dimension
of the RI, which has its process guided by the more linear NPD models, which ended
up becoming predominant (TROTT, 2012).

2.2 RESPONSIBLE INNOVATION

Responsible innovation evokes a collective duty of care: a commitment to
rethinking the purposes and impacts of change, as well as the reflection on how to
make your pathways sensitive to uncertainty (MEJLGAARD; BLOCH, 2012). This
responsibility suggests, first, rethinking what you want from innovation and then how
to make it raw in the face of uncertainty. When recognizing the role of change in the
collective future, it is necessary to assess what kind of future is sought. It must be a
much bigger project in ambition than the delivery of short-term policies (OWEN;
MACNAGHTEN; STILGOE, 2012).

Rl is gaining importance for its connection with the search for solutions to
significant challenges, which can guarantee sustainable development through a fairer
society, achieved through the integration of multiple stakeholders, such as
governments, the private sector, and civil society, at the local, national and global
levels (NUNES; LEE; O'RIORDAN, 2016). Such challenges refer to a higher
perspective and quality of life (HINDE, 2008).

The most used concept is proposed by Von Schomberg (2012) (presented in
the Introduction chapter, p. 23). Stahl (2013), in turn, introduced a new concept, which,

according to him, is consistent and comprises the definitions most cited at the moment,
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recognizing, however, the history of activities related to RI. For Stahl (2013, p. 1),

responsible innovation is

a higher-level responsibility or meta-responsibility that aims to shape,
maintain, develop, coordinate and align existing and novel research and
innovation-related processes, actors and responsibilities with a view to
ensuring desirable and acceptable research outcomes.

Wickson and Carew (2014) point to the difference in terminology, orientation,
depth of description and emphasis on concepts. However, the authors perceived
specific shared characteristics that can be identified as fundamental to the emerging
concept:

(1) Focus on meeting significant socio-ecological needs and challenges;

(2) Commitment to actively involve different stakeholders with the aim of better
decision making and mutual learning;

(3) Dedicated attempt to anticipate potential problems, evaluate available
alternatives and reflect on the underlying values, assumptions, and beliefs; and

(4) Willingness among all participants to act and adapt according to these ideas.

It is noticed that the concept of responsible innovation goes beyond the
traditional definition of innovation when considering the ethical, social, and
environmental context in which traditional innovation operates (HEMPHILL, 2014).
Predominantly, the concepts refer to adaptive and anticipatory governance of research
and innovation (OWEN; GOLDBERG, 2010). Anticipatory governance motivates the
reflection of scientists, engineers, policymakers, and other audiences about their role
in new technologies (GUSTON, 2014).

When considering innovation as a process, Rl denotes an orientation towards
anticipation, reflexivity, inclusion, and responsiveness (VAN OUDHEUSDEN, 2014).
These four dimensions imply collective and continuous commitment (STILGOE;
OWEN; MACNAGHTEN, 2013).

Anticipation describes and analyzes the impacts - economic, social,
environmental, or others - that are intended and potentially unintended that may arise
and is supported by methodologies that include forecasting, assessing technologies,
and developing scenarios (OWEN et al., 2013). These impacts occur in environments

of rapid technological change, where one seeks to anticipate the effect of innovation
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before its dissemination and to incorporate the evaluation in regular R&D activities
instead of reacting after the fact (DEMERS-PAYETTE; LEHOUX; DAUDELIN, 2016).

The reflection considers the underlying purposes, motivations and potential
impacts of what is known (including areas of regulation, ethical review or other forms
of governance that may exist) and what is not known (associated uncertainties, risks,
areas of ignorance, assumptions, issues, and dilemmas) (OWEN et al., 2013). At the
individual level, reflexivity requires that actors involved in technological development
can recognize and articulate their knowledge, values, and beliefs, as well as those of
others (DEMERS-PAYETTE; LEHOUX; DAUDELIN, 2016).

Inclusion, also called deliberation, refers to the decrease in the authority of
specialists, with the addition of new voices in the governance of science and innovation
as part of a search for legitimation. It is defined as the exchange of views between
stakeholders, commonly agreed based on shared criteria for information and
evaluation, and that support the decision-making of stakeholders on the innovation
process and its results (LUBBERINK et al., 2017). Inclusion enables new visions,
purposes, questions and dilemmas to broad and collective deliberation through means
of dialogue, engagement and debate, inviting and listening to broader perspectives of
audiences and diverse stakeholders and revolves around a search for social legitimacy
for projects of innovation (DEMERS-PAYETTE; LEHOUX; DAUDELIN, 2016). This
allows the introduction of a wide range of perspectives to reformulate issues and the
identification of areas of potential challenge (OWEN et al., 2013). And there are several
motivations for greater participation in the social assessment of science and
technology (SYKES; MACNAGHTEN, 2013). The normative motivation understands
that dialogue is the right way for the reasons for democracy, equity, equality, and
justice. Instrumental motivation considers that discussion provides social intelligence
to fulfill the fundamental political objectives in advance, such as building trust or
avoiding an adverse public reaction. Substantive motivation arises when political
choices can be legitimately co-produced with audiences, incorporating authentic
diversity of knowledge, values, and social meanings in a practical way. Citizens are
engaged as subjects and not as objects (STIRLING, 2008).

Finally, responsiveness means that responsible innovation requires an ability
to change shape or direction in response to stakeholder and public values and

changing circumstances. The response capability is, therefore, to make inevitable
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adjustments in the innovation trajectories as they progress and mobilize the
expectations of all involved (DEMERS-PAYETTE; LEHOUX; DAUDELIN, 2016). This
must be an adaptive, inclusive, and open learning process (OWEN et al., 2013).

Table 4 presents, in a summarized form, each of the dimensions.



Table 4 — Dimensions of Rl governance

Dimension Critical Description Guiding questions for Indicative techniques and
questions and companies approaches
decision
components
Anticipation Who  can be | It seeks to answer the | Are there possible ways of using | Forecasting, Technological
affected in the | question: “What if?”. the technology and possible | Assessment, Horizon
future? (Result) Consider contingency, what | impacts (risks and benefits) of the | Scanning, Scenario Planning,
is known, what is probable, | technology anticipated by the | Vision Assessment,
what is plausible and what is | company and integrated with the | Prospective Studies, Life
possible. research and innovation process | Cycle  Assessment, and
and other relevant business | Socio-Literary Techniques.
processes in the company?
Reflexion What are you | Rethinking prevailing | Does the company reflect on its | Multidisciplinary collaboration
working on? | conceptions about the moral | impacts on society, its purposes, | and training, Definition of
(Opportunity) division of labor within | motivations and values, and are | fundamental values, Social
science and innovation. the purposes and values | and ethical scientists
Why are you integrated into the research and | incorporated in laboratories,
working on this? innovation process and other | Evaluation of ethical
(Considerations) relevant business processes in the | technology, Codes of
company? conduct, and Suspension of
activities
Inclusion Who are you | Seek legitimacy by reducing | Does the company engage in | Stakeholder engagement
working with on | the authority of experts, by | dialogues with relevant | strategies, Stakeholder
this? (Alternatives) | including new voices in the | stakeholders and are the insights | dialogues, Public dialogues,
governance of science and | from such dialogues integrated | Consensus conferences,
innovation. into the research and innovation | Juries and citizen panels,
process and other relevant | Focus groups, Science
shops, Deliberative
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business
company?

processes in the

(stakeholder) mapping,
Deliberative research, Lay
members of expert bodies,
User-centered design, and
Open innovation

Responsiveness

How could you
approach it
differently?
(Alternatives)

Consider

be as
possible.

innovation
systems can be shaped to
responsive

Does the research and innovation
process respond to social needs?
Is the research and innovation
process organized in such a way
that it can respond to new insights
and developments (including
surprises)?

Constitution of major
challenges and thematic
research programs,
Regulation, Standards,

Monitoring, Gradual scaling,
Adaptive risk management,
Living labs and social
experimentation, Flexible and
adaptable  design, Open
access and other
transparency mechanisms,
Niche management,
Value-sensitive (sustainable)
design, Stage-gates for
suspension of activities, and
alternative intellectual
property regimes

Source: adapted by the author, based on Owen et al. (2013), Stilgoe; Owen; Macnaghten (2013) and Van de Poel et al. (2017).
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One of the highlighted aspects about responsible innovation is the continuous
participation of different actors, emphasized mainly by the dimension of inclusion, and
which seeks to engage stakeholders already in the early stages of innovation
(BURGET; BARDONE; PEDASTE, 2017).

When describing the governance dimensions of RI, Owen et al. (2013) and
Stilgoe, Owen and Macnaghten (2013) supposedly describe dimensions that are
developed internally (anticipation, reflexivity, and responsiveness) and that which
requires a more significant external relationship (inclusion). When analyzing each
aspect in greater depth, mainly through the techniques and indicative approaches, one
realizes that the dimensions are more integrated (VAN DE POEL et al., 2017).
Inclusion stands out, being the main link of RI (Figure 5), being the guiding dimension

of this study, without disregarding the others.

Figure 5 - Inclusion as the main link of Rl

Anticipation

=

Responsivenes ’ Reflection

Source: by the author.

The relation of anticipation and inclusion occurs when considering that the
company does not have all the information about the impact that innovation can
generate. When seeking this information, through dialogue with specialists,
researchers, or members of associations, for example, managers and innovators will
have a more comprehensive view of the consequences of the product or service.

Ethics is the central aspect of reflexivity. In this case, inclusion can occur

through dialogue with social and ethical scientists. Your contribution will assist the
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company in establishing its own moral and ethical precepts but aligned adequately with
society's expectations.

Responsiveness aims to shape innovation systems so that they are as sensitive
as possible. When testing these models, the collaboration of future users or even
ordinary citizens can bring new questions or certainties about the impact of innovation.

As RI governance does not proceed procedurally, and specific actions will be
loaded with one or more dimensions, having inclusion as an established process,
organized through routines, will generate the necessary knowledge that will feed the
other dimensions, in due time. It is the different voices that will enable the company to
predict the impact effectively (anticipation), reflect (reflexivity), and make the necessary

adjustments (responsiveness) in the development of innovation.

2.2.1 The inclusion dimension in the context of Responsible Innovation

Seeking social legitimacy for innovation requires the inclusion of stakeholders
that enable new visions, purposes, questions, and dilemmas for broad and collective
deliberation through processes of dialogue, engagement and debate, inviting and
listening to broader perspectives of different audiences (DEMERS- PAYETTE;
LEHOUX; DAUDELIN, 2016). Involving stakeholders makes the decision-making
process more open and participatory, more focused on sustainable development
(NUNES; LEE; O'RIORDAN, 2016).

From the seminal article on governance (STILGOE; OWEN; MACNAGHTEN,
2013), several studies advanced the discussion. They highlighted the inclusion
capabilities, management practices in the engagement of stakeholders, and the
identification of stakeholders. Besides, the difficulties in the inclusion process are

highlighted, as well as the critical points. Table 5 summarizes these findings.

Table 5 - Studies about stakeholder inclusion

Study object Main findings Reference
Inclusion capability Existence of two simple capabilities - dialogue Ayuso;
with stakeholders and integration of Rodriguez;
stakeholder knowledge - to generate Ricart (2006)
innovations according to the needs of
stakeholders.
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Management practices
in stakeholder
engagement

Transparency, interaction, practices,
responsiveness and co-responsibility

Blok; Hoffmans;
Wubben (2015)

Types and diversity of
stakeholders

Multi-stakeholder involvement

Von Schomberg
(2013);
Van De Poel;
Asveld; Flipse;
Klaassen;
Scholten;
Yaghmaei
(2017);
Ligardo-Herrera;
Gomez-Navarro;
Inigo; Blok
(2018)

Difficulties

Stakeholders have different views and interests
on ethical and social aspects in innovative
practices

Blok, Hoffmans,
Wubben (2015)

Cynicism and disenfranchisement of current Parkhill et al.

deliberations on account of past experiences, (2013)
with more powerful stakeholders

Aspirations and trajectory not always aligned Thapa,

with IR

lakovleva and
Foss (2018)

Selective opening of product information

Blok, Hoffmans,
Wubben (2015)

Not perceived co-responsibility

Blok, Hoffmans
and Wubben
(2015)

Conflict of interest groups

Taddeo (2016)

Information asymmetry - for example,
knowledge of what is ethical and

Blok, Hoffmans,
Wubben (2015);

environmentally responsible Blok 2016;
Moratis 2018
Critical points Maintenance of power over the process Lubberink et al.
(product / service) (2017)
Consumption of time and other resources - Russo Spena;
additional costs for inclusion De Chiara
(2012); Wagner
(2009);
Stuermer;
Spaeth; Von

Krogh (2009);
Ligardo-Herrera

et al. (2018)
How to create spaces and educate Ligardo-Herrera
stakeholders for participation et al. (2018)
Compromises the agility of the innovation Ligardo-Herrera
process et al. (2018)

The company's view on patents changes - they
cannot be developed since the beginning of the
innovation process

Spinello (2003);
Blok, Hoffmans,
Wubben (2015)
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Relationship between secrecy x transparency | Balka; ; Raasch;

Herstatt (2014)
Appropriate inclusion - correct selection of Tapha,
multi-stakeholders lakovleva and

Foss (2018)

Source: by the author.

In summary, the current literature suggests the participation of different
stakeholders with different points of view. Companies are required to develop this
process, the skills of dialogue and integration of the knowledge of stakeholders, to
ensure transparency, interaction, and co-responsibility, responding to the needs and
desires of stakeholders. However, the process is not simple, since some factors impact
both the innovation process (for example, delays, the confidentiality of the information)
and the company itself (for example, consumption of time and resources, correct
selection of stakeholders). And even with the right selection of multi-stakeholders,
companies suffer from information asymmetry, conflicts between interest groups,
different visions, and objectives.

The main objective of inclusion is to diminish the authority of specialists, with
the addition of new voices in the governance of science and innovation as part of a
search for legitimacy. As mentioned before, inclusion is defined as the exchange of
views between stakeholders (LUBBERINK et al., 2017). This allows the introduction of
a wide range of perspectives to reformulate issues and identify potential areas of
contention (OWEN et al., 2013).

Reflecting not only on the need for participation, but also on how this
participation occurs, essential factors are pointed out, such as the opportunity for
stakeholders to participate, or not, in research or innovation, the role of participants
and the power of relationships during participation (AYUSO; RODRIGUEZ; RICART,
2006). The opportunity refers to the choice to participate, considering that research
and innovation should bring benefits to all stakeholders (LIGARDO-HERRERA et al.,
2018). In many cases, some participants do not feel free to participate, especially since
the topic can provoke ethical discussions such as nanotechnology, biotechnology,
among others (AYUSO; RODRIGUEZ; RICART, 2006). Inclusion must be sensitive to
the culture and the particular needs of the participants (DI GIULIO; GROVES;
MONTEIRO; TADDEI, 2016).
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Another criticism of inclusion is the failure of organizations to recognize the
diversity of audiences and institutions that can participate in the process of innovation
and governance of science, technology, and innovation (RIBEIRO; BENGTSSON;
BENNEWORTH; BUHRER; CASTRO-MARTINEZ; HANSEN; ... ; SHAPIRA, 2018).
They should also be aware of how inclusion happens. Sometimes, it is necessary to
create spaces and educate the stakeholder on the topic (LIGARDO-HERRERA et al.,
2018).

Also, excessive inclusion is discussed, which can compromise the integrity of
the common good (SPINELLO, 2003), as well as informational asymmetry (BLOK;
HOFFMANS; WUBBEN 2015). The result of this poor management is the absence of a
decision or an ineffective decision (TE KULVE; RIP, 2011). We also highlight the
fundamental philosophical differences that the actors and stakeholders have (micro-
level); within organizational structures of innovation systems (meso-level); and related
to broader political, economic, cultural, and social contexts (macro-level) (KUZMA;
ROBERTS, 2018).

The main exercise is to develop criteria to assess the quality of the dialogue,
which can be: intensity - how the initial members of the public are consulted and how
much attention is paid to the composition of the discussion group; openness - how
diverse the group is and who is represented; and quality - the severity and continuity
of the discussion (CALLON; LASCOUMES; BARTHE, 2009). Vaquero Martin,
Reinhardt and Gurtner (2016) highlight the identification of stakeholders, the
interaction with stakeholders, and the integration of inputs in the innovation process.

The inclusion of stakeholders does not necessarily follow a pattern and may
vary according to the nature and flow of information between those responsible for the
exercises and the participants. Despite the evident importance of stakeholder
involvement in the innovation process, some aspects of inclusion are still not
sufficiently studied. In the context of RI, no studies are describing the agents in
organizations or projects, responsible for the inclusion of stakeholders. Recent studies
identify the need to detect these agents, who will be responsible for the dialogue and
the integration of the knowledge generated in the company's processes (STILGOE;
OWEN; MACNAGHTEN, 2013; SILVA et al., 2019). The integration of dialogue and
knowledge is part of a necessary process that begins with the choice of who should

participate. This process can be called "orchestration," which means managerial action
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on resources (HELFAT et al., 2009; SIRMON et al., 2011). This raises the following
question: Who are the agents who orchestrate the inclusion of stakeholders?

Besides, product/service development is a complex process that requires the
management of several factors in different ones (HELFAT et al., 2009). In general, it
moves from the concept of product marketing (introduction to the market) to the design
and testing of the project (HELFAT et al., 2009). More sophisticated processes can be
understood using the Agile Stage-gate model (COOPER, 2016). The benefits of the
model are faster product launch, better response to user needs, better communication,
and team morale (COOPER, 2016). As previously noted (p. 40), Agile Stage-gate
considers six stages: ideation, concept, business case, development, testing, and
launch. The model considers the common stages to the development of new products,
composed of a group of activities complemented by decision points (gates) or control
points. Decision points can serve as opportunities for inclusion, offering moments in
which the process can be continued or stopped (go/kill strategy). In RI, inclusion must
occur in the initial stages of innovation (BURGET; BARDONE; PEDASTE, 2017), but,
although some theoretical articles deal with the dimension of inclusion (OWEN;
MACNAGHTEN; STILGOE, 2012; BURGET; BARDONE; PEDASTE, 2017) (among
others), none of them explores the theme of the innovation process. This leads to the
next question: when stakeholders participate, at what stage in the innovation process
does this happen?

As already mentioned, innovation can take many forms, summarized in four
dimensions of change: product innovation (change in products/services offered by a
company), process innovation (change in the way products/services are provided or
presented to the consumer), position innovation (change in the context in which
products/services are introduced in the market) and paradigm innovation (change in
the underlying mental models that guide the company's actions) (BESSANT; TIDD,
2007; TADDEO, 2016). Although it is related to all types of innovation, RI research
does not highlight the dimensions of change. Thus, the third question is raised: how
does stakeholder involvement contribute to innovation - and what kind of innovation?

Finally, it is discussed who are the stakeholders involved in the RI. The next
section will deepen the discussion, highlighting that many studies list people who
should be considered as stakeholders but do not take into account the context of

responsible innovation. The main objective of selecting stakeholders lies in choosing
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who will contribute, but also those who will be impacted while the literature on
innovation management emphasizes the inclusion of users and customers, the
literature on RI advocates a broader composition of economic and non-economic
stakeholders (which will be presented below). A persistent debate concerns adequate
inclusion (THAPA; IAKOVLEVA,; FOSS, 2018), difficulties related to conflicts of interest
(TADDEO, 2016), fear of loss of power over the process (LUBBERINK et al., 2017)
and fear of the relationship between secrecy and transparency (BALKA; RAASCH,;
HERSTATT, 2014), in addition to operational aspects such as the consumption of time
and other resources (LIGARDO-HERRERA et al., 2018).

Dealing with these difficulties requires companies to have specific dynamic
capabilities. The fourth and last question is presented: who are the stakeholders who
should participate in the Rl process?

The stakeholder inclusion process is extrapolated by Silva et al. (2019) when
proposing the analysis of 3W1H of inclusion. The authors assume that the addition of
stakeholders is not based on a standard and that it varies according to the nature and
flow of information between process managers and participants. Preliminarily, the
inclusion dimension determines who, how and at what stage of the innovation process
(when) participation will take place (BLOK; LEMMENS, 2015), with a gap in the
identification of who the agents are that orchestrate stakeholder participation.

Following this discussion, who are the stakeholders?
2.2.2 Stakeholders in the context of Responsible Innovation

When considering that stakeholders are any group or individual that can affect
or be affected by the organization (FREEMAN, 1984), the literature presents several
classifications.

Stakeholders can be classified as internal or external groups (FREEMAN, 1994;
GURZAWSKA,; ; MAKINEN; BREY, 2017); at the same time, they can be classified as
economic or non-economic actors (BLOK; HOFFMANS, WUBBEN, 2015). Internal
stakeholders relate to the group that has direct contact with the organization, an
essential group that includes owners, customers, employees, and suppliers. The
outside group is composed of social and political actors who play a fundamental role
in the credibility and acceptance of business activities, including governments,

competitors, consumer advocates, environmentalists, special interest groups, and the
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media. Here non-governmental organizations (NGOs) and their activists, citizens,
governments, and competition appear (AYUSO; RODRIGUEZ; RICART, 2006).

Extending this debate, Rl suggests the participation of individual researchers,
research organizations, research ethics committees and their members, users of
research and innovation, civil society at different levels with political decision-making
power, professional bodies, legislators, educational organizations and public bodies
(STAHL, 2013). Besides, employees, users, supply chain stakeholders, and external
research institutes (universities and research centers) make significant contributions
(VAN DE POEL et al., 2017; GURZAWSKA; MAKINEN; BREY, 2017). Other
classifications are suggested by Blok, Hoffmans and Wubben (2015), who consider
economic stakeholders (such as employees and suppliers) and non-economic
stakeholders (such as NGOs and research institutes). Also, Von Schomberg (2013)
proposes the involvement of multiple stakeholders, bringing together actors from
industry, civil society, and research.

There is special attention to the user in the context of Rl. By focusing the
innovation process on the user, usability and utility are guaranteed, in addition to
providing a more extensive range of social and individual benefits (POLITIS; ROBB;
YAKKUNDI; DILLENBURGER; HERBERTSON; CHARLESWORTH; GOODMAN,
2017). The connection with users as a source of innovation has a more significant role
than the consumer (BESSANT; TIDD, 2007). However, companies often fail to benefit
sufficiently from user integration. This failure is attributed to the limited absorptive
capacity, concerns about intellectual property, or the "not-invented-here" syndrome
(SCHAARSCHMIDT; KILIAN, 2014) and also in the conversion of the initial interest
into a significant long-term co-creation activity (BESSANT; TIDD, 2007).

In the context of Rl in healthcare, in addition to stakeholders already mentioned,
the patient, his family, and healthcare professionals (medical doctors, caregivers,
nurses, among others) are listed. Table 6, below, summarizes the stakeholders

involved in healthcare and well-being research.

Table 6 - Stakeholders involved in RI healthcare

Stakeholder Context in which it is included References
Patients - Use of robots in therapy for children | Coeckelbergh et al.,
with  Autistic Spectrum Disorder 2016;
(ASD)
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- Assistive technologies for people
with dementia
- Health system challenges that can

Demers-Payette;
Lehoux; Daudelin,
2016;

be solved through technological Decker et al., 2017;
innovation Politis et al., 2017;

- Development of serious games for | Treadwell et al., 2017
patients with  Autistic Spectrum

Disorder (ASD)

Patients family

- Use of robots in therapy for children
with  Autistic Spectrum Disorder
(ASD)

- Assistive technologies for people
with dementia

- Assistive technology for people with
sickle cell disease

Coeckelbergh et al.,
2016;
Decker et al., 2017;
Treadwell et al., 2017

Caregivers and health
professionals (medical
doctors, nurses)

- Use of robots in therapy for children
with  Autistic Spectrum Disorder
(ASD)

- Assistive technologies for people
with dementia

- Health system challenges that can
be solved through technological
innovation

- Assistive technology for people with
sickle cell disease

Coeckelbergh et al.,
2016;
Demers-Payette;
Lehoux; Daudelin,
2016;

Decker et al., 2017;
Treadwell et al., 2017

Lay people

- Assisted technologies for aging
populations

Bechtold; Capari;
Gudowsky, 2017

Society representatives
(associations, business
organizations, NGOs)

- Health system challenges that can
be solved through technological
innovation

- Use of robots in therapy for children
with  Autistic Spectrum Disorder
(ASD)

- Assisted technology for people with
sickle cell disease

Demers-Payette;
Lehoux; Daudelin,
2016;
Coeckelbergh et al.,
2016;
Treadwell et al., 2017

Research funding
agencies

- Development
policies

of public health

Silva et al., 2018

Technology Developers

- Assisted technologies for people
with dementia
- Health system challenges that can

Demers-Payette;
Lehoux; Daudelin,
2016;

be solved through technological | Decker et al., 2017;
innovation Silva et al., 2018
- Development of public health
policies

Investors - Development of public health Silva et al., 2018
policies

Genetic laboratories

- Use of precision medicine in genetic

Balasopoulou et al.,

testing in an emerging country 2017
Academic institutions - Assisted technologies for aging| Coeckelbergh etal.,
populations 2016;

- Use of robots in therapy for children
with Autistic Spectrum Disorder
(ASD)

Bechtold; Capari;
Gudowsky, 2017
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Experts - Assisted technologies for aging| Gemen etal., 2015;
populations Bechtold; Capari;
- Action Plan for Mobilization and Gudowsky, 2017
Mutual Learning in food and health

innovation
Innovation managers - Health system challenges that can Treadwell et al.,
(universities, health be solved through technological 2017; Demers-
organizations, innovation Payette; Lehoux;
biomedicine companies) | - Assisted technology for people with Daudelin, 2016
sickle cell disease
Government agencies - Use of precision medicine in genetic | Gemen et al., 2015;
(political and economic | testing in an emerging country Balasopoulou et al.,
entities, policy makers) | - Assisted technologies for aging 2017,
populations Bechtold; Capari;

- Action Plan for Mobilization and Gudowsky, 2017
Mutual Learning in food and health
innovation

Source: by the author.

As well as user-centered innovation, the inclusion of patients and family
members aims to develop innovation seeking to meet the needs of the primary user.
Regarding the patient, despite the criticisms considering the quality of inclusion, stand
out the work of Politis et al. (2017) and Coeckelbergh et al. (2016), who worked with
children and adults with Autistic Spectrum Disorder (ASD) and Decker et al. (2017),
who worked with patients with dementia. The studies emphasized the limitations of the
participants, but also the contribution they brought. Politis et al. (2017) presented the
development of serious games that were developed for (and with the participation of)
people with ASD.

In addition to the difficulty in working with patients who have different cognitive
characteristics, the organization and coordination of roles based on participation are
considered complex and diffuse, due to the political bias, to persuade other people to
some form of action (YENICIOGLU; SUERDEM, 2015), which can influence innovation
policy (DE BAKKER et al., 2014). The challenge is caused by different, often
contradictory, interests, goals, priorities, and demands (AYUSO; RODRIGUEZ;
RICART, 2006).

This bias is pointed out by Lubberink et al. (2017), who identified that most
empirical studies that investigated the inclusion of stakeholders highlighted that
organizations mainly involve stakeholders who share values or similar stakeholders
who are motivated to align their interests with a shared goal of innovation. Little is said

about stakeholders with conflicting values or stakeholders who opposed innovation.
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In this same way, limiting the dialogue with stakeholders, other factors interfere
with self-interest, political processes, power imbalances, and even a lack of voice
(BLOK, 2014). The different ways can influence this limitation that the various
stakeholders influence the organization (FRIEDMAN; MILES, 2002). Despite these
difficulties, the perception of alignment of the most recent studies is clear and one of
the characteristics shared by the concepts of RI, highlighted by Wickson and Carew
(2014), concerning the commitment to actively involve a series of stakeholders with
the objective of better decision making and mutual learning.

Another critical aspect of stakeholder participation in the identification of the
form and degree of their participation. Inspired by Fung's democratic cube (2006),

Figure 6 shows the degree of the participants' modes of communication and decision.

Figure 6 - Forms and degrees of stakeholder participation in the Rl process

Individual Education

Communicative Influence )
Authority &

Advise/Consult Power
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Source: adapted by the author from Fung (2006).

When considering stakeholders, their selection for participation is established
according to the degree of contribution. While in the public context, engagement occurs
due to a deficiency in the authorized set of decision-makers - usually elected
representatives or administrative employees (FUNG, 2006), in the context of RI, this
participation occurs intending to increase the commitment and contribution of

stakeholders. In this way, the performance of the innovation network is enhanced,



58

which represents an organizational solution for the innovation of products and services,
since they integrate different organizational skills favorable to a common goal (PYKA,;
SCHARNHORST, 2009). This commitment can be achieved through the creation and
maintenance of relationships that satisfy these parts (LUBBERINK et al., 2017).

Their participation can take place less intensely, like that of a spectator up to
the highest degree of intensity, when engagement happens due to their technical
expertise. And his degree of authority and power represents the level of knowledge he
has, which can be that of someone who needs to be educated on the topic, even one
who has extensive knowledge and influences the process (FUNG, 2006). The power
that individual stakeholders exercise over others can trigger cynicism and
disenfranchisement to current deliberations. This reaction stems mainly from previous
experiences of formal consultations, in which they felt that their concerns were usurped
by the agendas of what they considered to be the most powerful actors (for example,
governments, experts, and stakeholders) (PARKHILL et al., 2013).

This thesis argues that the inclusion of stakeholders in the Rl process requires
specific DCs. Therefore, it is necessary to explore the detection and apprehension
capabilities of the generated knowledge through the integration of multiple
stakeholders, as well as the reconfiguration of the product from this new knowledge
generated. Detecting, apprehending, and reconfiguring are recognized as the nature
of dynamic capabilities (TEECE, 2007). These capabilities can be developed only
through the organization's internal processes, based on disposition, reorganization,
and evolution over time (TEECE; PISANO; SHUEN, 1997).

2.3 DYNAMIC CAPABILITIES

Even in times when the business environment was not as agile and
sophisticated as it is nowadays, researchers in the field of strategy always have sought
to answer how companies developed and maintained a competitive advantage over
their competitors. For a long time, the strategic vision was that companies in the same
sector were identical in terms of relevant strategic resources (PORTER, 1981). In this
context, only a few companies achieved sustainable competitive advantage and

superior economic performance.
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Competitive advantage is generated, fundamentally, from the value that the
company can generate for customers, and that exceeds the cost of that generation
(PORTER, 1985). Competitive advantage must be sustainable, developed through the
implementation of a value creation strategy, which is not being implemented
simultaneously by any current or potential competitor, and that these competitors are
not able to copy the benefits of that strategy (e.g., for a relative period of time)
(BARNEY, 1991).

The understanding that company's resources and capabilities were responsible
for the competitive advantage arose from the studies of Wernerfelt (1984) and Barney
(1991), inspired by Penrose (2006/1959) who considered that the combination, or
recombination, of productive resources, enabled the company to adapt to new market
conditions. Thus, the Resource Based View (RBV) was created, which considers that
resources and capabilities controlled by the company are responsible for sustainable
competitive advantage. In short, from the RBV, obtaining and maintaining a
competitive advantage is based on the assumption that the company's resources must
be heterogeneous and fixed. They cannot be easily transferred from one company to
another (BARNEY, 1991).

However, in dynamic business environments, sustainable competitive
advantage requires more than assets that are difficult to replicate. The constant
development of innovations has as its primary objective the generation and
maintenance of competitive advantage (BARNEY, 1991; TEECE; PISANO; SHUEN,
1997). This highly dynamic context presupposes that the definition and management
of resources require capabilities that are also dynamic (TEECE; PISANO; SHUEN,
1997).

The term “dynamic capabilities,” coined by Teece, Pisano, and Shuen (1997),
refers to organizational capabilities and can be conceptualized as the “ability to
integrate, build and reconfigure internal and external competencies, to deal with rapidly
changing environments” (TEECE; PISANO; SHUEN, 1997, p. 516). Going beyond
RBV, the theoretical lens of DCs answers why some companies obtain a competitive
advantage in dynamic and unpredictable changes environments (EISENHARDT;
MARTIN, 2000). Also, DCs assume that the expansion of this advantage occurs
through resources and internal capabilities and the way they relate to the external
environment (LEONARD-BARTON, 1992; TEECE; PISANO; SHUEN, 1997). In brief,
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the theoretical lens of DCs is not restricted to the company's internal environment but
also maintains an external connection.

The concept of DC is linked to a high-speed environment, where the processes
are simple, highly experimental, and fragile, generating unpredictable results
(EISENHARDT; MARTIN, 2000). Differently, in moderately dynamic environments, the
focus is on processes and routines (EISENHARDT; MARTIN, 2000), and the dynamic
capabilities in these environments are reflected in high-level methods (or groups of
habits) that generate new processes, products and/or services, designing and
implementing viable business models (WINTER, 2000; 2003; TEECE, 2007). Itis these
routines that “enables an enterprise to direct its activities towards producing goods and
services in high demand (or likely to be in high order soon).” (TEECE; LEIH, 2016, p.
7).

The duality between environments (dynamic or moderately dynamic), reinforces
what Arndt and Pierce (2017) called “the two schools of DCs”. On one hand, Teece,
Pisano and Shuen (1997), argue that company must be able to change its resource
portfolio through innovation. To do so, they must use “a combination of Schumpeterian
innovation and higher-order routines” (ARNDT; PIERCE, 2017, p. 4). In this way, the
company develops and maintains competitive advantage, focusing on its strategic
elements. On the other hand, Eisenhardt and Martin (2000) address "best practices,"
concentrate on imitation and operational concerns, to the detriment of innovation and
strategic differentiation. For Peteraf, Di Stefano and Verona (2013), the “no-
conversation" between articles can be attributed to the social structure of the academic
community. The authors reflect that another factor is the fact that the field is
simultaneously constructed by two different groups of authors, each with their
worldview about the construct and its functions.

When analyzing the two “schools”, it is clear that both focus on the role of
organizational routines, about management processes and organizational processes,
and portray the structure of dynamic capabilities as an extension of the RBV. It is also
perceived as complementarity in the studies since Eisenhardt, and Martin's (2000)
discussion about the alliance, product development, and decision making as specific
types of dynamic capabilities enhances the more general debate by Teece, Pisano and
Shuen (1997). However, there is a point of divergence between them, since they have

opposite views on the central question of whether dynamic capabilities have the
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potential to explain sustainable competitive advantage in rapidly changing
environments.

In response to this duality, the concept of “dynamic packages” (emphasis
added) arises. The focus of Teece, Pisano and Shuen (1997) is in complex routines
and organizational mechanisms, and Einsenhardt and Martin (2000) are in simple
routines and managerial arrangements. Both levels of analysis and both types of
devices are essential, and both work within the company, either sequentially or
simultaneously. Understanding dynamic capabilities require viewing the complete
image and exploring “dynamic packages” as a whole (PETERAF; DI STEFANO;
VERONA, 2013).

Contrarily, for Winter (2003), it is a mistake to link DCs to the notion of
generalized effectiveness, using generic formulas to obtain a competitive advantage.
For the author, investing in DCs is a partial protection against the obsolescence of
existing capabilities, and can generate a relatively sustainable competitive advantage.

Even with different points of view, the importance of dynamic capabilities, which
goes beyond the competitive edge, cannot be ignored. The importance lies in focus on
the process by which the company develops and recreates its competences, which is
conditioned to its past choices and the dynamism of the environment (TEECE;
PISANO; SHUEN, 1997). In this way, the company is permanently and systematically
revisiting its capabilities, meeting not only its competitive needs but also attentive to
the needs of the market, including stakeholders.

Many criticisms fall on the theoretical lens of DCs. Aspects such as doubts about
DCs as generating competitive advantage, difficult identification of DC processes, their
terminology, tautology, and research methods are pointed out in several studies (for
example, WINTER, 2003; TONDOLO; BITTENCOURT, 2014; LINDEN;
BITENCOURT; NETO, 2019). The criticisms can be summarized about the difficulty of
operationalizing and making tangible the DCs.

The study by Meirelles and Camargo (2014) contributes to the identification of
dynamic capabilities. From the analysis of DC definitions, the authors identified three
elements:

- Set of behaviors, capabilities, and skills;

- Processes and routines;

- Learning mechanisms and knowledge governance.
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Both Teece (2007) and Eisenhardt and Martin (2000) highlighted that routines
and processes could be considered microfoundations of DC. Eisenhardt and Martin
(2000) understand that best practices (specific methods and processes) can be
understood as a dynamic capability. Differently, Teece (2007) sees them as ordinary
capabilities. A routine (or group of them) can only be considered a dynamic capability
if it has the capability to detect (sensing), apprehend (seizing) and transform
(transforming) (TEECE, 2007). Such capabilities are recognized by the author as the
nature of dynamic capabilities.

2.3.1 Nature of Dynamic Capabilities

As already shown, the concept of DC concerns the integration, construction and,
reconfiguration of competences (TEECE; PISANO; SHUEN, 1997). This concept

already explains what Teece (2007) proposes as the nature of DCs.

2.3.1.1 Sensing

Sensing refers to the ability to detect. To perceive and identify threats,
opportunities, and problems (TEECE, 2007). It is an activity of exploration, creation,
learning, and interpretation. To do so, it is necessary to monitor, research and explore
markets and technologies, to develop research and to monitor the needs of customers,
but also the evolution of the market and the sector, as well as suppliers and
competitors. Perception and attention are at the base of the sensing capability
(HELFAT; MARTIN, 2015; HELFAT; PETERAF, 2015). Prior knowledge, expectations,
and beliefs guide mental perception activity (DONG; GARBUIO; LOVALLO, 2016).
Perception is composed of activities or mental processes, which detect opportunities
through the recognition of emerging patterns in the (external) environment (BARON,
2006). Attention is the “state of focused awareness on a subset of available perceptual
information.” (DONG; GARBUIO; LOVALLO, 2016, p. 102). New opportunities can be
detected through formal and informal work relationships, in different networks within
and between companies, obtaining the most diverse information (HELFAT; MARTIN,
2015). One of the critical elements of competitive advantage, which contributes to the
development of DCs is the network of relationships (PELAEZ et al., 2008).
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It is the detection capability that establishes a connection with the external
environment. Despite criticism of RBV and, consequently, of DCs about its purely
inside look at the company, it is the ability to detect that establishes the link with the

market.

2.3.1.2 Seizing

Seizing refers to the ability to apprehend. To explore the detected opportunities
(sensing) (TEECE, 2007). This apprehension is made through new products,
processes, or services, which will require investments in development and
commercialization activities. But the success of the business depends both on the
selection of technology and (and perhaps mainly) on organizational innovation. On its
business model, which will define its marketing strategy and investment priorities. The
use of opportunities depends, in part, on the effectiveness of the managers' cognitive
abilities, based on problem solving and reasoning, which support the design of the
business model, as well as the ability to make substantial strategic investments
(HELFAT; PETERAF, 2015). Cognitive skills contribute for managers to pay attention
to the prevention of errors and prejudices that may harm new configurations of
resource allocation (DONG; GARBUIO; LOVALLO, 2016).

2.3.1.3 Transforming

Transforming means the ability to reconfigure - reshape processes and resources
through reconfiguration. Reconfiguration is necessary for the company to continue
evolving, avoiding unfavorable trajectories. For that, routines are developed, which
promotes operational efficiency (TEECE, 2007). Reconfiguration supports the
company's growth and profitability, improving, combining and reconfiguring its
organizational assets (resources and capabilities), through cognitive language and
communication capabilities, and social cognition (HELFAT; PETERAF, 2015). But
reconfiguration only achieves its objective when combined with a propensity to make
market-oriented decisions (BARRETO, 2010).

Based on the capabilities of sensing, seizing, and transforming, companies can
develop DCs that play a fundamental role in their performance, generating a potential

impact on strategic change (Figure 7).
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Specific cognitive capabilities influence, or support, sensing, seizing, and
transforming capabilities, creating a potential impact on strategic change. The
cognitive abilities of perception and attention contribute to sensing, which impacts the
recognition and creation of opportunities. The cognitive skills of problem solving, and
reasoning contribute to seizing, which has implications on strategic investment and the
design of the business model. Finally, the cognitive abilities of language and
communication, and social cognition, contribute to fransforming, impacting the

strategic alignment of assets and overcoming resistance to change.

Figure 7 - Managerial cognitive skills and the nature of DC
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It is the processes and routines that provide the organizational structure and
articulation for the construction of the company's DCs. Such processes and habits can
be considered DC microfoundations.

2.3.2 Microfoundations

Despite the importance of understanding organizational phenomena from their
macrofoundations, several social scientists like Simmel (1971) and Weber (1949)
believe that a fruitful construction of theory emerges from how social structures
originate and evolve, through its microfoundations. For Coleman (1990), macro-level
explanations cannot occur through other macrophenomena, since potential lower
levels were not observed, consequently not generating alternative reports. The author
suggests that micro-level mechanisms are the causes of macrophenomena and that
explanations involving the micro-level are more stable, fundamental, and general than
answers at the macro level. Ultimately, all of these reasons boil down to
microfoundations that generate a new essential perception.

Felin; Foss; Heimeriks; Madsen (2012) define microfoundations as a theoretical
explanation, supported by empirical examination, of a phenomenon, and perceive
them as (p. 22)

actions and interactions of lower level organizational members understand
how firm-level performance emerge from the interaction of these members,
and how relations between macro variables are mediated by micro actions
and interactions.

Aligned with this concept, Barney and Felin (2013) highlight the importance of
the individual and his social relationships within organizations. For the authors, the
collective “things” of the organization - structure, culture, institution, organization,
market - are the result of the individual and his interactions. The authors emphasize
that the microfoundations sine qua non is aggregation. Advancing further in this
discussion, questions about how to identify who has the correct information and how
to aggregate dispersed information emerged when discussing the aggregation of data
and organizational knowledge (NICKERSON; ZENGER, 2004; JEPPESEN; LAKHANI,

2010; AFUAH; TUCCI, 2012).
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Foss and Pedersen (2016) highlighted that research on microfoundations has
focused on routines, social capital, and dynamic capabilities. For the authors, the
microfoundations lead to the understanding of dynamic capabilities, about managerial
cognition as well as the motivational antecedents of competitive advantage based on

human capital, and that from there emerge the routines that drive performance.

2.3.2.1 Microfoundations of Dynamic Capabilities

The microfoundations of dynamic capabilities assumed greater importance from
the search for factors that facilitate strategic change (HELFAT; PETERAF, 2015). The
skills, processes, procedures, organizational structures, decision rules, and distinct
disciplines that support detection, apprehension, and reconfiguration (sensing, seizing
and transforming) capabilities are considered microfoundations (TEECE; PISANO;
SHUEN, 1997).

For new resource configurations, in addition to specific strategies, certain
organizational processes or routines are required (EISENHARDT; MARTIN,
2000/1997). Such processes and routines are still one of the ways to store and access
knowledge, in addition to contributing to minimizing conflict situations within the
organization (NELSON; WINTER, 2002).

However, such processes and routines are challenging to develop and
implement, requiring entrepreneurial skills. These companies not only adapt to
business ecosystems but also shape them through innovation and collaboration with
other companies, entities, and institutions (stakeholders) (TEECE; PISANO; SHUEN,
1997).

The processes have the functions of coordination/integration (a static concept),
learning (a dynamic concept), and reconfiguration (a concept of transformation)
(TEECE; PISANO; SHUEN, 1997). Coordination/integration refers to what is
coordinated and integrated within the organization, such as the integration of external
activities and technologies, as well as strategic alliances, virtual corporations and
supplier relations, and technological collaboration. Learning is the process by which
repetition and experimentation allow tasks to be performed better and faster. Finally,

recognition and transformation, which consists of detecting the need to reconfigure the
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company's asset structure and carry out the necessary internal and external
transformation (TEECE; PISANO; SHUEN, 1997).

Teece (2007) lists the nature of dynamic capabilities (sensing, seizing, and
transforming), and some processes and routines that can provide -certain
microfoundations for DCs. The author cites analytical systems (and individual
capabilities) to learn and capture, filter, shape, and calibrate opportunities, such as the
microfoundations of the nature of sensing. Processes are listed to direct internal R&D
and select new technologies, supplier development, and complementary innovations,
avoid exogenous developments in Science and Technology, and identify the target
market segments, changing the customer's needs and innovation.

The company's structure, procedures, design, and incentives for seizing
opportunities are cited as microfoundations of the nature of seizing. Processes are
listed for: designing solutions for the client and business model, selecting protocols for
decision making, selecting corporate boundaries to manage add-ons and control
platforms, building loyalty and commitment.

Finally, the continuous alignment and realignment of specific tangible and
intangible assets are cited as microfoundations of the nature of transforming. In this
context, the processes for decentralization and near decomposition, governance, co-
specialization, and knowledge management are listed.

Many of the microfoundations listed by Teece (2007) and other authors, suffer
criticism, as they have focused too much on the almost automatic aspects of capability
development - based on routines. Gavetti (2005) considers the possibility of mutual
coexistence between habits and cognitive logic. The author still advances by bringing
the influence of the organizational hierarchy into the decision-making process.

The cognition aspect is also highlighted more recently by Eisenhardt, Furr, and
Bingham (2010), who advance the discussion by clarifying the microfoundations of
performance in dynamic environments. The authors propose a balance between
efficiency and flexibility, emphasizing that managers must adhere to “simple strategies”
based on method or processes, considering multiple environmental realities and
“specialized” cognition.

When considering that routines and capabilities manifest themselves in different
ways and focus on multiple phenomena, Felin et al. (2012) argue that the various

manifestations and aspects of habits and (dynamic) capabilities are likely to have
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implications for their respective microfoundations. The authors propose to identify the
phenomena underlying routines and capabilities and explore how these phenomena
contribute to these routines and capabilities, through partial approaches (such as, for
example, explaining a well-defined aspect of a method clearly and transparently). For
that, Felin et al. (2012) propose the mapping of the microfoundations of routines and
capabilities through three components: individuals, processes and interactions, and
structure. And these components, in addition to independently causing effects on
routines and capabilities, are also related to each other, generating different
interactions (individuals and individuals, individuals and processes, etc.). The result of
these relationships is the generation of the second set of effects on routines and
capabilities.

As individual-level components, choices and agency, characteristics, skills, and
cognition are highlighted. As components of the procedural level and their interactions,
we highlight the rigidly designed routines (which can result in limited variations at the
organizational level), routines that allow managerial discretion in execution (which can
result in heterogeneity within and between companies), learning trial and error, and ad
hoc problem-solving. Finally, as structural level components, the structure or design of
decision-making activities within organizations is highlighted, the design of the
organizational structure and the environmental and resource conditions present in the
company's foundation affect its subsequent development (path dependence).

Dynamic capabilities are shaped through the co-evolution of learning
mechanisms, defined as routine activities aimed at the development and adaptation of
operational routines. The arrangements range from the accumulation of experiences,
through the articulation of knowledge and ending in knowledge coding processes in
the evolution of dynamic, as well as operational routines (ZOLLO; WINTER, 2002).
Dynamic capabilities process and routines (microfoundations) are identified in various
innovation processes, including in the context of responsible innovation, as shown
below.

During the development of innovation, a series of processes and routines are
required to ensure a value stream. The connection of all value-added and non-value-
added activities associated with the creation of a new product or service (COOPER,

2008). What defines if a set of processes or routines constitutes one (or more) dynamic
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capability (s) is its capability in sensing, seizing, and transforming. Teece (2007, p.
1321) highlights that

the identification of the microfoundations of dynamic capabilities must be
necessarily incomplete, inchoate, and somewhat opaque and/or their
implementation must be rather difficult. Otherwise sustainable competitive
advantage would erode with the effective communication and application of
dynamic capability concepts.
When recalling that the present thesis defends that they are DCs that enhance
the inclusion of stakeholders in the RI process, it is essential to analyze which DCs

have already been identified in this context.

2.4 DYNAMIC CAPABILITIES IN THE CONTEXT OF RESPONSIBLE INNOVATION

Despite the close relationship between the context of responsible innovation,
since RI is often developed in highly complex environments, requiring dynamic
capabilities to generate sustainable competitive advantage (TEECE; PISANO;
SHUEN, 1997), few studies make this approximation. The importance of this
relationship is established since the DCs encourage the company to learn new
approaches and abandon the old ones through new knowledge components, such as
new technologies, new markets, regulatory, and environmental conditions (BESSANT,
2013). But this learning raises questions about how expensive and how successful an
interactive, inclusive, and open process of adaptive DC-based learning can be
(SCHROEDER et al., 2016).

This section presents studies that address this relationship, as well as
identifying and analyzing the microfoundations that contribute to the inclusion of
stakeholders in the RI process.

When searching the main databases (Web of Science, Portal Capes,
EBSCOHost, and Google Scholar), without determining the temporality, associating
the terms of RI (and its variations) and DC (and its variations), twenty-two eight studies
that seek to link, even if theoretically, the two themes. Unfortunately, many of them
refer to DCs in the context of RI, but without any deepening.

However, studies like Mahlouji and Anaraki (2009) stand out, which, when
questioning how to improve RI capability, bring DCs as mechanisms for the transition

from a model based on corporate social responsibility to a model focused on
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responsible innovation, through creative management, dynamic sustainability
(requlatory system that creates a sustainable and predictable environment), cost-
benefit and reputation. Here we highlight the importance given to creative
management, considered as one of the most important channels to address the needs
of stakeholders.

Studies such as Pandza and Ellwood (2013) bring aspects of the
institutionalization of RI, through professional practices and organizational skills.

Finally, the proposal for constructive dialogues with stakeholders, through
leadership and mobilization of DCs, is brought by Adams et al. (2016), who warns that
the theme is still aspirational, or at least not tested empirically.

The studies presented above contribute to this thesis, reinforcing the
significance to pay attention to the needs of stakeholders (MAHLOUJI; ANARAKI,
2009), and the importance of establishing dialogue (ADAMS et al., 2016).

Other studies have specific DCs, as shown below.

2.4.1 Types of Dynamic Capabilities in Responsible Innovation

Knowledge-based capabilities and absorptive capabilities are the most
prominent dynamic capabilities? in studies on RI.

Given its recurrence and importance in the context of RI, knowledge
management (KM) was suggested by Lubberink et al. (2017) as the fifth dimension of
RI, with anticipation, reflexivity, inclusion, and responsiveness. According to the
authors, companies do not have the necessary knowledge to develop an innovation
that responds to the needs of stakeholders. Therefore, they develop different activities
to create and integrate the knowledge generated internally, as well as that generated
through the participation of external organizations or actors. The fifth dimension did not
echo in other studies. This is because what is considered to be a dimension of RI may
be a dynamic capability (based on knowledge) aimed at RI.

In addition to the studies listed by Lubberink et al. (2017), which deal with the
critical activities of knowledge creation and integration, and of development,

assimilation, and synthesis of knowledge, other authors bring knowledge-based

2 Considered as DCs by the authors of the articles.
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capabilities as essential to the RI process. DCs can contribute to the identification and
access to relevant experience, integrated through guidelines and compliance
monitoring (ADAMS et al., 2016). This integration can be done through knowledge
management systems, since innovation must be managed through anticipatory
governance tools, with a vision of the future and participation (GUDOWSKY; PEISSL,
2016). Complex formats of generation and exchange of knowledge guarantee the
viability of scientific and technological advances. From the inclusion of the public, it
allows people to think in terms of social and technological co-evolution and to anticipate
their future needs and desires (HEIDINGSFELDER et al., 2015).

Often this exchange of knowledge occurs through different structures and
routines. The process regarding face-to-face interactions generates tacit knowledge
sharing. The result is the generation of understanding about long-term problems and
the needs of users daily. The method based on online interactions makes explicit
knowledge from an extensive network. In this case, the result is the generation of a
systematic record of suggestions for improvements and new resources, requiring,
here, the processing and combination of knowledge (THOMAS; SILVA, 2019).

About absorptive capability (AC), it is enhanced when there are stakeholder
engagement and social responsiveness (SCHOLTEN; VAN DER DUIN, 2015).
Knowledge positively influences the ability to absorb and apply knowledge for
commercial purposes (MAVROEIDIS; TARNAWSKA, 2017). The development of Rl
requires a heterogeneity of resources and capabilities, in which case, strategies for
implementing Rl and the result of these strategies may differ from one company to
another (BARNEY, 1991; TEECE; PISANO; SHUEN, 1997; VAN DE POEL, 2017).

The inclusion of stakeholders provides for the management and absorption of
the knowledge generated from these interactions. For that, it was necessary to analyze

other dynamic capabilities, which could, in some way, contribute to the Rl process.

2.4.1.1 A new look at Dynamic Capabilities in Responsible Innovation.

Dynamic knowledge-based capabilities aim to identify and access relevant
knowledge (LUBBERINK et al., 2017), be it tacit or explicit (THOMAS; SILVA, 2019)
and can be integrated through guidelines and compliance monitoring (ADAMS et al.,

2016). This DC requires routine activities aimed at the development and adaptation of
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operational routines, through (1) accumulation of experience, (2) articulation of

knowledge, and (3) knowledge coding processes in the evolution of dynamic and
operational routines (ZOLLO; WINTER, 2002).
There are several types of knowledge based DCs. Denford (2013) analyzes the

literature and organizes it in a comprehensive and consistent typology, identifying eight

DCs, integrated into three dimensions - internal/external resources, focus on

exploration/exploitation, and combative/absorptive capability. The DCs listed are

creation, integration, reconfiguration, replication, development, assimilation, synthesis,

and imitation. The last four are related to a look external to the company, which, in

some way, establishes a connection with the inclusion of stakeholders. Table 7

presents these two typologies.

Table 7 - Typologies of Dynamic Knowledge-Based Capabilities

knowledge of the company and the
partner

DC Development Assimilation
Dimension External Exploration Combinative| External Exploration Absorptive
Generation of new knowlec.ig.e outside Look for information outside the
the company by recombining the .
Purpose company to absorb in the company

and apply it to commercial media

Mechanisms

Equity joint ventures; joint R&D
agreements; collaborative knowledge
creation

Acquisitions, collaboration networks,
search for and internalization of joint
knowledge

Management
role

Develop alliances to maximize the value
of the exchange and combination of

Search and internalization of new
knowledge brought to the

knowledge transfer

knowledge organization through partnerships
Impact on Enables the company to create new Enables understar]dlng of changes in
the . the external environment and the
knowledge with a partner .
company ability to react to them
Mutual learning between companies Company growth through the
Benefits resulting in new knowledge for both acquisition or inclusion of industry
partners networks (sector)
Joint ventures are subject to many Difficulty in accessing information;
Limits dilemmas such as trust, sharing and difficult to internalize acquired

knowledge

Source: Adapted from Denford (2013).

Within the typology of development and assimilation, some DCs stand out. In a

study by Lin, Su and Higgins (2016), where it is discussed how DCs affect the adoption

of innovation management, the authors present a framework with components of
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dynamic capabilities (Figure 8). In it, the detection and relational capabilities are shown
as more focused on the external environment, and the absorptive and integrative
capabilities as more focused on the internal environment.

In addition to the external and internal levels, Lin Su and Higgins (2016) still
dichotomizes the capabilities in Sensemaking - a process that consists of exploration,
interpretation, and action (THOMAS; CLARK; GIOIA, 1993), and Sensegiving - a
means of trying to influence Sensemaking towards organizational change (GIOIA;
CHITTIPEDDI, 1991).

Figure 8 - Dynamic Capabilities Components

Sensemaking
A
Sensing capability for Absorptive capacity for
directional change (e.g., organization learning (e.g.,
opportunity identifying knowledge acquisition,
;'J capability, adaption capability) assimilation, transformation and E
=~ exploitation capability) o
% < > =
- Relational  capability  for | Integrative capability for =
relationships and social capital | communication and coordination
acquisition (e.g., social capital | (e.g., resources relocation and
integration  capability, social | reconfiguration capability,
relationship integration | knowledge integration capability)
capability, interaction promoting
capability) v
Sensegiving

Source: Lin; Su and Higgins (2016).

In the first quadrant, which considers the external environment and a
sensemaking capability, the dynamic capability presented is that of sensing. Detection
DC refers to a cognitive process through which changes in the background are
perceived and implemented.

In the second quadrant, which considers the external environment and a
sensegiving capability, the dynamic capability presented is the relational one.
Relational DC refers to building relationships and acquiring resources from these

relationships.
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In the third quadrant, which considers the internal environment and a
sensemaking capability, the dynamic capability presented is the absorptive. The
absorptive DC has the capability to assimilate, transform, and explore the knowledge
acquired and transformed into incorporated experience.

Finally, in the fourth quadrant, which considers the internal environment and
capability for sensegiving, the dynamic ability presented is the integrative one. The
integrative DC concerns the reallocation, recombination, and reuse of existing and
acquired resources.

In summary, what was sought in this subsection was to identify types of dynamic
capabilities that are related to the external environment. The next subsection will try to

establish a connection between the nature of the DCs and the dimensions of the RI.

2.4.2 Connection between the nature of Dynamic Capabilities and the

dimensions of Responsible Innovation

Based on the proposition of Owen et al. (2013) that to innovate responsibly, it
implies a collective and continuous commitment to be anticipative, reflective,
deliberative, and responsive, managers and innovators must develop their
mechanisms. Such mechanisms can be seen as processes and routines, which, in
some cases, can be considered microfoundations of dynamic capabilities that enhance
the inclusion of stakeholders.

Seeking to advance the theoretical relationship between Rl and DCs, there is a
clear connection between the nature of dynamic capabilities (sensing, seizing, and
transforming) and the dimensions of Rl. From the model that considers inclusion as
the main link of RlI, the relationship of each aspect with the natures of DC is shown in
Figure 9.

As previously presented, anticipation describes and analyzes the economic,
social, environmental, intended, or emerging impacts (OWEN et al., 2013). To
minimize uncertainties, entrepreneurs/managers must make conjectures based on
information about the way forward. These conjectures become hypotheses that can be
updated as evidence emerges (TEECE, 2007). Anticipation will only occur if
opportunities and problems are detected (sensing). sensing can contribute to the

determination of impacts and desired results through innovation, prevention, or
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mitigation of adverse effects and development of maps for monitoring the impact
(LUBBERINK et al., 2017). These key activities can be carried out, for example,
through the identification of social needs (ARNOLD, 2010; EDWARDS-SCHACHTER,;
MATTI; ALCANTARA, 2012).

The reflection must take into account the purposes, motivations and potential
impacts of what is known and what is not known (OWEN et al., 2013), demanding from
the actors involved the externalization of (re) knowledge, values and beliefs (DEMERS-
PAYETTE; LEHOUX; DAUDELIN, 2016). It is necessary to apprehend this knowledge
(seizing), exploring the detected opportunities (TEECE, 2007). This can be done
through the evaluation of the type of information available (presence, absence or
subjectivity, for example) (LETTICE; PAREKH, 2010; LAMPIKOSKI et al., 2014), as
well as through the knowledge management process, reframing problems and
solutions (ELMQUIST; SEGRESTIN, 2009).

Figure 9 - Connection between the nature of DCs and the dimensions of Rl

Anticipation

< sensng_>

Responsiveness Reflection

Source: by the author.

Finally, responsiveness, which requires the ability to change the form or
direction of innovation, in response to stakeholder values (DEMERS-PAYETTE;
LEHOUX; DAUDELIN, 2016), through an adaptive, inclusive, and open learning
process (OWEN et al., 2013). Therefore, it is necessary to remodel processes and
resources (transforming), ensuring a response to changes in the environment
(LUBBERINK et al., 2017). This will happen through the customization of activities
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(EVANS; PARTIDARIO; LAMBERT, 2007; DOSSA; KAEUFER, 2014), as well as
changing operational routines (BARTLETT, 2009; LETTICE; PAREKH, 2010; KIRON,
2013).

Inclusion cuts across all dimensions and will influence each of the natures of
dynamic capabilities. Concerning to sensing, its influence will be through the mapping
of stakeholders (VON WELTZIEN HOIVIK, 2011), as well as the generation of ideas
through the inclusion of multiple stakeholders (FRANKE; KEINZ; KLAUSBERGER,
2013; STEEN; BUIJS; WILLIAMS, 2014), helping the company to anticipate its needs.
In the same way, seizing will take place through the reconciliation of different
information and realities (from different actors) (PUJARI, 2006; CHALMERS; BALAN-
VNUK, 2013). transforming will take place through the alignment of the strategic
interests of stakeholders with the general objective of innovation (JAMALI; YIANNI;
ABDALLAH, 2011; BLOK, HOFFMANS, WUBBEN, 2015).

2.4.3 Microfoundations of Dynamic Capabilities in Responsible Innovation

Despite the evident importance of including stakeholders in the Rl process
(OWEN et al., 2013), few studies detail how this happens. Comprehensively, Vaquero
Martin, Reinhardt and Gurtner (2016) point to the identification, interaction, and
integration of results in the innovation process as the primary inclusion capabilities of
stakeholders. Silva et al. (2019) list the tools most described in inclusion studies, such
as interviews, collective dialogue sessions, focus groups, workshops, and discussions
with groups of experts. However, few studies provide details on the outcome of the
inclusion process.

Several studies with companies like Intel, Frauenthal, Zenit Design, Starbucks,
BPNC, and some anonymous companies point the inclusion of stakeholders in their
innovation processes. Anonymous companies belong to the pharmaceutical, software
development, orthopedics, and health education sectors. The methods and routines of
each company are presented in Table 8.

What is perceived, from the cases, is a similarity in the actions of inclusion.
Participation in fairs and events, organizing workshops, visiting customers, internal

meetings to disseminate knowledge are the most frequent.
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Table 8 - Business processes and routines for including stakeholders

Company Processes and routines Reference
Participation in forums and research
seminars
Publication of findings in specialized journals Chesbrough,
Intel Development of research programs in Vanhaverbeke, and
schools and universities West (2006)
Direct interaction with students financed by
the company
Exchange of knowledge between group
companies
Participation in fairs and exhibitions
Regular meetings with clients' quality
assurance managers
Visit to clients to learn about their processes
Frauenthal 'tl)'raining se§sions with equipment suppliers - Lis, Sudolska (2015)
enchmarking
Cooperation with academia
Memo writing after external visits
Dissemination of knowledge to colleagues
and subordinates through daily work
meetings
Exposing new ideas to colleagues
Discovery stage: interviews and panel
discussions De Ana, Umstead
orthopedic Creation stage - tests, panel discussions and Phill ’ ’
) . illips, and Conner
company interviews (2013)
Refining stage - interviews, validation and
survey
Design sessions with user groups (hospitals, | Bessant, Alexander,
Health TV primary and community care) Wynne and Trifilova
Participation in events (2017)
Nudurupati,
HCC Workshops LBhattacharya,
ascelles, and
Caton (2015)
Workshops
Zenit Design Meetings Ande;)e1n7 etal
Field studies ( )
" . Khanagha,
technology Exploratory activities (experimental Volberda, and Oshri
company processes) (2017)
Visiting companies
Partlc'lpatlon.ln fa.lrs da Mota Pedrosa,
Interviews with clients v
unknown Di . ; . Valling, and Boyd
. iscussion with colleagues in informal
companies . (2013)
meetings
Formal meetings to disseminate knowledge
Keeys & Huemann
BPNC Workshops (2017)
pharmaceutical Regular exploratory meetings Kazadi, Lievens, and
company Mabhr (2016)
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- Documented stakeholder competency
assessments

- Internal disclosure of stakeholder
competence assessment

- Developing specific relationships

- Construction of reliable activities

- Goals identification exercises

- Conflict management routines

- Allocation of senior management resources
to the project

- Preparation of the workforce

- Discussion of specific topics with clients Ramaswamy,
through website Gouillart (2010)

Source: by the author.

Starbucks

From the listed processes and routines, a framework was developed (Figure
10), classifying the identified microfoundations of dynamic capabilities, which are used

for the inclusion of stakeholders during the innovation process.



Figure 10 - Microfoundations of DCs for the inclusion of stakeholders in the innovation process
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On the one hand, when analyzing studies that somehow describe the process
of including stakeholders during the innovation process, it is clear that several methods
and routines are used to learn and detect, filter, train and calibrate opportunities
(sensing). Likewise, there are some corporate structures, procedures, projects, and
incentives to take advantage of opportunities (seizing). However, the continuous
alignment and realignment of specific tangibles and intangibles (transforming) have
practically not been explored.

On the other hand, no research fully describes the inclusion of stakeholders
during the innovation process. The result of the inclusion is reported mainly in cases
where few interactions are carried out, such as through workshops. The knowledge of
these activities is then absorbed. No study describes the entire process in a systematic
and in-depth way.

Thus, the gap pointed out above is reinforced, regarding the lack of studies that
detail, in a systematic and in-depth manner, the inclusion process. The importance of
this thesis is also highlighted, which argues that dynamic capabilities leverage the
inclusion of stakeholders in a responsible innovation process. These dynamic
capabilities are operationalized from their microfoundations. At the end of the

theoretical analysis, Figure 11 presents the conceptual map of the thesis.

Figure 11 — Conceptual Map

, S

{ Responsible Innovation

Inclusion of
Stakeholders

T

Dynamic Capabilities

Anticipation Reflection Responsiveness

Processses Routines

Microfoundations of DC

Source: by the author.
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Thus, the chapter on the theoretical foundation is concluded, and the
methodology used is presented in the next section.
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3 METHODOLOGY

This chapter presents the methodology developed to answer the research
question, namely: "How do dynamic capabilities leverage the inclusion of stakeholders
in the responsible innovation process?". For that, it was investigated along with the
theory, which methods contribute to the construction of the answer.

Thus, the research outline, techniques for data collection, and analysis are

presented below.

3.1 RESEARCH DESIGN

The research design refers to the definition of its paradigm and method. This
thesis is based on two case studies, using content analysis to identify the
microfoundations of dynamic capabilities.

Since the objective of the thesis is to analyze how dynamic capabilities leverage
the inclusion of stakeholders, it is necessary to examine a critical stage in the RI
process.

Qualitative, or phenomenological, studies analyze complex or strictly particular
situations (RICHARDSON et al., 1999). For this reason, the qualitative method was
used, as it allowed to detail the process and analyze the DCs identified from the
inclusion of stakeholders.

The healthcare sector was defined as the research context, as the theme
“health” has attracted the attention of several researchers in the area of management
and business. References such as John Bessant (BESSANT et al., 2017) and Michael
Porter, Kaplan and Frigo (2017; PORTER; LEE, 2016) turned their studies to this area.
Seeking to minimize problems and develop solutions that achieve the objectives of
digitalization in healthcare - cost reduction and quality gain - are premises of several
companies and are closely connected to the context of responsible innovation (RI).
However, the number of studies on the digitalization of health is not significant,

especially if combined with the phenomenon of responsible innovation.
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3.1.1 Research method

For the description and explanation of the phenomena that were investigated, a
systematic procedure or research method was carried out (RICHARDSON et al.,
1999).

Since the research question is of the "how" type, the case study method was
identified as the most appropriate, since it describes the situations in which decisions
were made, how they were practiced — the result obtained through (s) chosen case
(s) (SCHRAMM, 1971).

Since the topic has been little explored, the research has an exploratory
character, which, according to Gil (2008, p. 27), "has as its main purpose to develop,
clarify and modify ideas, to formulate more precise problems or searchable hypotheses
for further studies”. Exploratory research makes it possible, in the end, to present
proposals.

The research method was established through multiple case studies to contrast
and/or generalize the findings (YIN, 2003). Finally, a significant positive aspect was
perceived, as it was able to develop a comparative analysis of the inclusion processes
in companies recognized for the inclusion of stakeholders in different countries and
contexts, reinforcing the identification of the dynamic capabilities that leverage the

inclusion of stakeholders.

3.2 RECOGNIZING THE FIELD - SELECTING CASES

Since the researcher did not know (academic, professional, or personal) about
the healthcare sector, it was necessary to make a recognition of the field. Thus, in-
depth interviews were carried out with entrepreneurs, indicated for their outstanding
projects, in addition to a representative from Universidade Federal do Rio Grande do
Sul (UFRGS), linked to the state initiative of Telessaude. Table 9 presents the

interviewees.



Table 9 - Field reconnaissance interviews
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Case

Interviewed

Date interviews

Interview time

SOSPS

SOSE1 - CIO;
SOSE2 - partner;
SOSE3 - client -

Between November
16, 2017 and
January 5, 2018

(exchange of emails
and audio messages
via WhatsApp)

hospital;

SOSE4 — user;
SOSES5 - client -
hospital;

SOSE®6 — user;
SOSE7 - consultant
and user

TELE1

- Responsible for the
Communication
Team

CEAE1 - CEO

Telessaude 15/06/2018 1:31:41

Ceanne 19/07/2018 50:50
Telemedicina

Salux

SALE1 - CEO 10/08/2018
Source: by the author.

54:26

Analysis of documents related to each case was also carried out, as shown in
Table 10.

Table 10 — Documents analyzed

Case Documents
SOSPS - Institutional website (http://www.sosps.com.br/)
- Media reports
Telessaude - Institutional website (https://www.ufrgs.br/telessauders/)
- Institutional presentation
Ceanne - Institutional website (https://www.ceannetelemedicina.com/)
Telemedicina - Master's thesis by Fernando Henrique Pisa
Salux - Institutional website (http://www.salux.com.br/)
- Master's dissertation by Fabricio Colvero Avini
- Article written by Fabricio Colvero Avini

Source: by the author.

Finally, a survey was conducted with national companies that develop digital
solutions for the healthcare sector. The main objective was to map who are the
stakeholders involved in product development, in what stage of development do they
participate and what are the participation strategies.

Before application, a pre-test was performed with the judges described below

(Table 11) to assess the clarity and objectivity of the questionnaire. Based on the
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considerations, the survey was adjusted, and its final version (Appendix A) was

released.
Table 11 — Pre-test judges
Identification Formation Knowledge area Operating time
J1 Ph.D. in Administration, in Business 3 years
post-doctoral internship
J2 Ph.D. in Administration Business 12 years
J3 Master in Pathology Medicine 8 years
J4 Master's student in Communications 7 years
Administration

Source: by the author.

The companies were identified in two ways:

1) Research on websites and electronic magazines - 98 companies were
identified - startups or not - that develop (were) digital innovations focused on health.
However, many of them were not reached because they no longer exist when the
survey was carried out or because of the form of contact that takes place only use a
form on their website, and it is not possible to send the targeted email. Some emails
sent also returned with the information that the address was invalid;

2) Dissemination of research on social networks (Facebook and Linkedin),
suggesting to the researcher’s contacts to answer and share the research.

The survey was available between August 11, 2018, and December 30, 2018,
obtaining 24 valid responses (2 responses were excluded because (1) did not refer to
companies in the sector; (2) answered in duplicate).

Most of the companies participating in the survey are micro-enterprises (60%),
with up to 9 employees. The vast majority (80%) have been on the market for more
than two years. The business deals mainly with health education and information
(28%), connected medicine (20%), telemedicine (20%). They are strongly related to
the Sustainable Development Goals (SDGs), proposed by the UN. For example, a
startup has developed an application to connect the user to a nutritionist, helping with
a better diet and quality of life. On a larger scale, the benefits generated by
telemedicine, through access to specialist medical doctors, stand out. The waiting time
for appointment decreases, as well as trips to hospitals in urban centers that have a

more substantial structure and relief in tuning in these hospitals.
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Users, researchers, educational organizations (such as universities), and
medical doctors are the most frequent participants in the inclusion process, with regular
participation in the initial stage (generation of ideas) for commercialization. The
SOSPS application well illustrates the inclusion of users and medical doctors. In the
pre-project stage, users were responsible for evaluating the factors of choice, view of
emergency services, and responsiveness to the waiting time monitoring service for
occasional users, such as parents of young children in pediatrics) and chronic patients
(recurrence of use). Medical doctors and managers contributed to the understanding
of the problem, preliminarily identifying the challenges and positive and negative
opinions of the product’s receptivity. After the application was developed, users were
responsible for usability testing, information architecture, and ease of use validation.
Medical doctors and hospital managers were responsible for collaborating in the
definition of standards, minimum update periods, appropriate specialties for the launch
of the Minimum Viable Product (MVP), service and screening protocols, and essential
information that users should be aware of.

As inclusion tools, the most used are workshops, and interviews. One of the
Telemedicine managers highlighted the significant contribution of the workshop held
in the initial stage of business development. The manager pointed out that “So | think
that was the most valuable point in my research process. And from ... | understood
several points, several triggers that could favor me for the project floor.” Informal
conversations were also used, mainly to validate some information.

In summary, what is perceived is that Brazilian companies that develop products
or services for the healthcare sector behave similarly to companies in developed
countries (THOMAS; SILVA, 2019), especially regarding the inclusion of external
stakeholders from the initial stages. In the interviews, it was clear that all entrepreneurs
share the vision of the benefits of this early inclusion.

Also, it was clear that Brazilian companies face the difficulties inherent in
developing countries. Exploring the difficulty in delaying medical care was the idea
explored by SOSPS. Likewise, companies that offer specialized telemedicine services.
Even in another area, such as the development of an ERP system (Enterprise
Resource Planning) for hospitals, a Brazilian company ends up taking advantage of

the space that will be difficult for large multinational companies, due to the complexity
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of the healthcare system, the intense regulation and the frequent changes in
legislation.

3.3 CASE DEFINITION

One of the main challenges of the thesis was to identify and access companies
that had their (responsible) innovation processes, and that counted on the inclusion of
multiple stakeholders throughout the process on a consolidated basis. It was tried to
avoid a case in which the addition occurred only in one of the stages (SILVA et al.,
2019) or that was made based on ftrial and error (GASSMANN; ENKEL;
CHESBROUGH, 2010). Besides, it needed to mean the potential for disclosure and
wealth of data (GIOIA, 2004).

Based on the definition of the research objective, and also based on the
literature and after conducting the field recognition, the selection criteria for the
companies studied were established:

- Criterion 1 - the company has recognition in the healthcare sector, the context
of the research, in addition to explicitly (through the mission, vision, or values) being
aligned with the concept of RI.

- Criterion 2 - the company has the stages of the innovation process already
established (established and responsible processes and routines, aware of the
expected result in each stage);

- Criterion 3 - the company can fully develop the innovation process;

- Criterion 4 - the company has maturity and continuity in the stakeholder
inclusion process;

- Criterion 5 - the company comply with the other dimensions of RI governance.

Once the case selection criteria were established, it was found that the
companies that made up the field recognition stage did not fit the requirements, as they
are small companies, still operating on a “trial and error” basis (Criterion 4 ) in the
innovation development stages; for belonging to joint projects, such as Telemedicine
(Criterion 2); or because they are not concerned with RI (Criterion 5).

The first case investigated was known from a project developed in partnership
between the University of Vale do Rio dos Sinos (UNISINOS) and Siemens

Healthineers. The researcher was introduced to the responsible person for the project,
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who agreed to participate in the research. German Siemens is one of the largest global
companies operating in several areas such as energy, industrial automation, and
healthcare, and its premise is to develop products for society. Siemens Healthineers
is currently a leading medical technology company with over 120 years of experience
and 18,500 patents worldwide. It operates in more than 70 countries, with more than
50,000 employees. Approximately 70% of critical clinical decisions are influenced by
Siemens technologies, with 240,000 patients coming in contact with its products and
services every hour. The company met the five established criteria.

The second case investigated was known from contacts with the University of
Stavanger, during the period of the doctorate visiting period. Laerdal is a Norwegian
company, a world reference in the manufacture of mannequins for simulation of
services, but also in-service education. Over the years, it has established a strong
partnership with recognized medical associations and even with users of its equipment.
In 2018, the company challenged, until 2020, to save 500,000 lives. To this end, it
heavily invests in improving its products and disseminating knowledge to save lives
through the (exhaustive) simulation of risk situations, such as cerebrovascular
accidents (CVA) and births. Laerdal also met the established criteria.

To contribute to the evaluation of criterion 5, even though it is not the objective
of the present thesis, it was necessary to analyze the other three dimensions of RI
(anticipation, reflection, and responsiveness). A model of the dimensions of the Rl was
developed, inspired by the Canvas model, and applied in both cases. The model does
not influence the analysis of the inclusion dimension. On the contrary, it presents, in a
synthetic way, based on the 3W1H model (SILVA et al., 2019), who are the agents
involved in the inclusion, when (in which stages of the RI process), who are the
stakeholders involved and, finally, how the inclusion is made.

From the analysis of the dimensions table, it was confirmed that both
organizations are considered companies that develop responsible innovations since
only the inclusion process would not adequately respond to this responsibility. The
researcher points out that other contexts, such as open innovation (CHESBROUGHT,
2003) and co-creation (PAYNE; STORBACKA; FROW, 2008), also consider the
participation of stakeholders in the innovation process to be necessary, but by
themselves do not guarantee responsibility in the process. The model is presented at

the end of the analysis of each case, in the next chapter.
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The next section describes how the data was collected.

3.4 DATA COLLECT

The contact with the company Siemens Healthineers (from now on called
Siemens) was initially established through the manager responsible for Ideas, Patents,
and Collaboration of the company Siemens Healthcare GmbH (from now on called
Siemens), located in the city of Forchhein, Germany. The first contact was made by
email on August 17, 2018. After the first contact, several emails were exchanged, to
explain the needs for the research and alignment of agendas. Up to the date of the
primary interviews, held on December 6 and 7, 2018, around fifteen emails were
exchanged, and three audio conferences were held. Based on these alignments, a
confidentiality agreement was signed between the parties and the first scheduled
interviews. An interview was also conducted with a Brazilian researcher who develops
a project in partnership with Siemens. More information about the meetings is
presented below.

The contact with the company Laerdal Medical (from now on called Laerdal)
located in Stavanger, Norway, was initially made through the Corporate Director of
Quality Assurance, Regulatory Assurance, and Intellectual Property. From that first
interview, the interviewee indicated the next, that who indicated the next. In addition to
the meetings at the company's headquarters in Norway, some interviews were
conducted in Brazil, with users of the equipment and national representatives of the
company.

The researcher used three data collection techniques: semi-structured
interviews, written and electronic documents, and non-participant observation.

The interviews were conducted with employees of the companies, but also with
people who relate to the companies (for example, a researcher associated with a joint
research project, commercial representative, and users of the products). Respondents
will be introduced next. As a tool for non-participant observation, a field diary was

created to record not only data and information but also perceptions about the visits.



90

3.4.1 Interviews

The interview script was prepared following the guidelines of Charmaz (2009),
with open questions. Table 12 presents the protocol with semi-structured questions for

in-depth interviews.

Table 12 - Guiding research questions

Dimension Questions (28)
About the product (6)

What is the name of the product?

How long is the product development process?

What stage is it in?

How was product development funded?

What makes the product innovative? Has the product
development process generated any patents?

About the stakeholder's | 1) Can you tell me, in detail, the history of stakeholder
participation (9) participation in the development of this product?

2)  How did the idea come about?

3)  What have been / are being the big challenges?

4)  How have they been / are being overcome?

5)  Who participated in the development process ... why did
you participate?

6) How was each chosen or started participating?

7) How did you participate, did you develop processes or
routines for this?

8)  Which were used?

9) Did they differ for each stakeholder type? Why?

About the method and | 1) Is multi-stakeholder participation a practice / policy of the
earnings/contributions (10) | company or is this the first project that contemplates this
participation?

2)  Were gains realized through the participation of multiple
stakeholders?

3)  What kind of gain? With which stakeholders?

4)  What is the benefit to the stakeholder in participating in
the product development process?

5)  Who participated in product development over time?

6) What was the reason for your participation? What was
your contribution?

7) At what stage (s) of the product development process
were the stakeholder (s) involved? How was this definition
made?

8) What method was used for these participations
(interview, focus group, questionnaire)?

9) Was the same method used at all stages of the product
development process?

10) Have processes or routines been developed to manage
stakeholder participation? Why were they developed it? Who
developed it?

Complementation (3) 1)  Who do you indicate for upcoming interviews?

2) Is there anything else you would like to report?

gaers




91

| 3) s there something you would like to ask me? |

Source: by the author.

As predicted, when interviews are conducted based on guiding questions, new

questions arise as the interviewees bring new components. In some cases, further

questions were asked, since the interviewee was not directly involved with the project,

or did not have relevant information about the project, such as the interviewees in the

Siemens Patent sector.

Table 13 shows the list of respondents.

Table 13 - Interviewees of the studied cases

Interviewee Department
Siemens

S1 Ideas, Patents and Collaboration

S2 Marketing

S3 R&D

S4 Marketing

S5 Patents

S6 Patents

S7 R&D

S8 Define (Marketing area, responsible for defining new products, or improving
current ones)

S9 Marketing — Sale price

$10 Marketing — Sale price

S1 Marketing — Digital eco-system

S$12 R&D software App

S$13 R&D open apps

S14 Software engineer

S$15 Unisinos researcher - develops a joint project between Unisinos, Siemens
and FAU (Brazil)

Laerdal

L1 Production manager

L2 Corporate Director of Quality Assurance, Regulatory Assurance and
Intellectual Property

L3 Product Development Manager

L4 Design Manager

L5 Associate Professor, Department of Security, Economics and Planning,
Faculty of Science and Technology, University of Stavanger. Former
Laerdal Medical employee.

L6 Senior designer

L7 Nurse and lecturer of the Unisinos Nursing course (Brazil)

L8 Regional Sales Manager (Brazil)

L9 Director of Biomedical - regional representative of Laerdal (Brazil)

L10 Business Development Director - Patient Care (USA)

TOTAL

Source: by the author.
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Based on the interviewees' presentation, Table 14 summarizes the interviews

conducted. In some cases, more than one respondent participated, mainly at Siemens.

Table 14 - Interviews conducted on the studied cases

Interview Interviewee Interview Interview Modality
date time

Siemens
1 S1 28/08/2018 00:15:08 Conference Call
2 S2 15/10/2018 00:10:23 Conference Call
3 S1e8S2 22/10/2018 00:27:47 Conference Call
4 S2 06/12/2018 00:36:39 Presential
5 S3e S1 06/12/2018 00:47:56 Presential
6 S4 06/12/2018 00:28:23 Presential
7 S5e S6 06/12/2018 00:20:09 Presential
8 S7 06/12/2018 00:19:05 Presential
9 S8 07/12/2018 00:51:23 Presential
10 S9e S10 07/12/2018 00:22:52 Presential
11 S11 e S1 07/12/2018 00:22:39 Presential
12 S12 07/12/2018 00:21:35 Presential
13 S13 07/12/2018 00:24:44 Presential
14 S8 20/02/2019 00:31:05 Conference Call
15 S2 21/02/2019 00:14:18 Conference Call
16 S14 13/03/2019 00:33:16 Conference Call
17 S15 25/04/2019 00:22:52 Presential

Laerdal
1 L1 16/06/2017* 01:45:00 Presential*
2 L2 11/01/2019 00:30:28 Presential
3 L3 30/01/2019 00:46:09 Presential
4 L4 01/02/2019 00:45:23 Presential
5 L5 22/02/2019 00:23:57 Presential
6 L6 26/02/2019 00:36:35 Conference Call
7 L7 10/05/2019 01:00:05 Presential
8 L8 elL9 03/07/2019 00:44:09 Presential
9 L10e L9 12/07/2019 00:30:00 Conference Call
TOTAL 26 INTERVIEWS 14:32:00

* Directed by Raj Kumar Thapa, from Stavanger University®.

Source: by author.

In total, 25 people were interviewed, 26 interviews were done, and 14 hours and

32 minutes of recording. Almost all interviews were conducted in English. For technical

3 Ph.D. candidate at Stavanger University — the content of the interview was used, together with other
materials, to compose a chapter in the book “Responsible Innovation in Digital Health Empowering the

Patient”.
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problems, the interviews ES1, ES2, and EL9 were not recorded, but notes were made
in the field diary. All the others were recorded and transcribed, crossing with other data
collected. For the interviews carried out by conference call, the Zoom.us tool was used,
which allowed the availability of images and the recording of the meetings.

It was necessary to translate some excerpts, maintaining the reliability of speech
as much as possible, following the recommendations of Strauss and Corbin (2008).

3.4.2 Documents

Throughout the interviews, documents and public information were cited. Some
documents were sent by email by the interviewees after the interviews were
conducted, as well as printed materials were provided.

The documents and information available on the companies' website and other
specialized websites/magazines are listed below and served as the basis for the

triangulation. Table 15 presents the analyzed documents.

Table 15 — Analyzed documents

Document Source Pages

Siemens

DS1

Siemens Healthinners -
Institutional website

https://www.healthcare.siemen
s.com/

DS2

The Company: May 2019

https://www.siemens.com/pres
s/pool/de/homepage/Siemens-
company-presentation.pdf

65

DS3

Shaping the future: Qualities
that set Siemens apart — after
170 years

https://assets.new.siemens.co
m/siemens/assets/public.1506
341881.38754e5ae3933¢ce803
8e2d78293aa98317335cea.09
4-shi-siemens-at-170-years-
the-siemens-narrative-2017-
e.pdf

17

DS4

Digital Ecosystem

https://www.healthcare.siemen

s.del/infrastructure-it/digital-
ecosystem

DS5

Digital Ecosystem for partners

https://www.healthcare.siemen

s.del/infrastructure-it/digital-
ecosystem/portfolio/for-
partners

DS6

Cios Alpha — Brochure

https://www.healthcare.siemen

s.com/surgical-c-arms-and-
navigation/mobile-c-arms/cios-
alpha-cmos
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DS7 Cios OpenApps_Introduction Institutional document - 32
internal use
DS8 Cios OpenApps: App Developer Institutional document - 27
Guide internal use
DS9 Siemens Healthinners Politics Institutional document 1
DS9 Magazine Somatom Sessions Institutional magazine 83
DS10 Email about project “OpenApps” Christian Dressler 6
DS11 Participation process in medical Manfred Wittmann 2
congresses - equipment
demonstration
DS12 Report “How to lead in the Harvard Business Review, 10
VUCA World - Lessons from December 2018 edition
Siemens Healthineers”
DS13 Management Manual Siemens | https://assets.new.siemens.co 14
Logistics GmbH m/siemens/assets/api/uuid:89b
72b08b7cf2cad467bb549924a4
38359cd271ec/version: 153259
9867/management-manual-
mobility.pdf
Laerdal
L1 Laerdal Medical — Institutional https://www.laerdal.com/ 1
website
L2 Book Saving more lives — 123
together: The vision for 2020
L3 Book Saving more lives — 31
together: 500.000 every year by
2020
L4 Responsible Research and Chapter 8 of the book: 18
Innovation: Innovation initiatives Responsible Innovation In
for Positive Social Impact Digital Health Empowering the
Patient
L5 The Laerdal Development Institutional document - 17
Process: The Core Process internal use
00044432 Rev D
L6 Reportagem “Nytt prosjekt skal Stavanger Aftenblad (jornal 6
redde flere liv’ (Novo projeto vai local), published on January
salvar mais vidas) 17, 2019. Electronic translation
into Portuguese.
L11 Email of 04.02.19 Frederik Hansen 15
L12 Resusci-Anne to the Rescue http://www.scienceheroes.com/ 1
index.php?option=com_conten
t&view=article&id=346&ltemid
=292
L13 Resusci Anne and L'Inconnue: | https://www.bbc.com/news/ma 1
The Mona Lisa of the Seine gazine-24534069
L14 Annie...Annie. Are you ok? https://archive.fo/20141227115 1

Resusci Anne

243/http://www.emsmuseum.or
glvirtual-
museum/Equipment/articles/39
9766-Annie-Annie-Are-You-
OK-Resusci-Anne
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L15 The Closed-Chest Method of https://www.ncbi.nlm.nih.gov/p 3
Cardiopulmonary Resuscitation: ubmed/14278052
Revised Statement
L16 Resusci Anne Simulator: user | http://cdn.laerdal.com/downloa 28
guide ds/f3897/user_guide ra_simul
ator
L17 Code of conduct http://cdn.laerdal.com/downloa 9
ds/f4247/Laerdal Code of Co
nduct.pdf
DOCUMENTS TOTAL OF PAGES
30 515
Source: by the author.
Table 16 shows the analyzed videos, in both cases.
Table 16 - Analyzed videos
Video Source Time
Siemens
S1 Reducing diagnostic errors https://www.youtube.com/watc | 00:03:17
through digitalization h?v=m9kugCOXL10
S2 Siemens Healthineers - shaping | https://www.youtube.com/watc | 00:01:46
the future of healthcare h?v=08NIN8dJqgdc
S3 Changes in healthcare - the https://www.youtube.com/watc | 00:02:00
value of partnerships h?v=7CNauH2ykKM
S4 The truth about Siemens https://www.youtube.com/watc | 00:01:04
Healthineers h?v=dixdS0dWz3g
S5 Cardiovascular care in Monaco - | https://www.youtube.com/watc | 00:03:04
a success story h?v=AQ1 pqtObHE
S6 X-ray analytics - boost the https://www.youtube.com/watc | 00:02:51
efficiency in your radiology h?v=Y96A192nEXY
department
S7 Innovative x ray technology https://www.youtube.com/watc | 00:03:54
improves access to care h?v=BYFopyAl9nc
S8 Manufacturing, retail and https://www.youtube.com/watc | 00:10:11
digitalization in healthcare - Dr. h?v=Y9C9tsX-6U0
Mike Modic
S9 Building trust in the digital age - | https://www.youtube.com/watc | 00:10:41
Melissa Hathaway h?v=eY4qg j90V5s
S10 Siemens Healthineers in the https://www.youtube.com/watc | 00:02:55
community h?v=7JV4 hzA Jk
S11 Mobile c-arm machine cios https://www.youtube.com/watc | 00:35:02
alpha simens h?v=kbJc1UXLgZ0
S12 Siemens cios alpha c-arm demo | https://www.youtube.com/watc | 00:02:26
h?v=XE4EuhOwMBk
S13 Cios alpha in cardiac surgery — | https://www.youtube.com/watc | 00:07:10

clinical video

h?v=E8ndXSaCHso

Laerdal
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L1 How Collaboration Makes It https://www.youtube.com/watc | 00:14:20
Happen - Tor Inge Garvik - h?v=srAaQa03zh0
Tedxarendal
L2 Webinar “Helping babies grow” | https://www.youtube.com/watc | 00:29:12
h?v=_476eFJGafo
L3 Annual video (2019 edition) https://www.youtube.com/watc | 00:02:35
about initiatives and solutions h?v=kl7G4610wWc
L4 MamaBirthie design process https://www.youtube.com/watc | 00:02:43
h?v=hE304fbJxPQ&t=71s
LS Helping save lives through https://www.youtube.com/watc | 00:20:10
innovative partnerships: Tore h?time _continue=1207&v=d9b
Laerdal at Tedxstavanger YTgUcsP8
L6 Laerdal Development Process — | https://www.youtube.com/watc | 00:01:23
Introduction h?v=v8JELyJvOe8&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=1
L7 Laerdal Development Process — | https://www.youtube.com/watc | 00:01:45
Principles h?v=vFAYF1e6S90&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=2
L8 Laerdal Development Process — | https://www.youtube.com/watc | 00:02:33
Explore h?v=MtCxbQkSfn0&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=3
L9 Laerdal Development Process — | https://www.youtube.com/watc | 00:03:14
Conceptualize h?v=gpnrHLMvOr0&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=4
L10 Laerdal Development Process — | https://www.youtube.com/watc | 00:01:56
Develop h?v=onLZ6gMHpMc&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=5
L11 Laerdal Development Process — | https://www.youtube.com/watc | 00:02:26
Deliver h?v=Uss5ZHe7NwU&list=PLn
eKGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=6
L12 Laerdal Development Process — | https://www.youtube.com/watc | 00:01:15
Duality h?v=WAyazEot4PM&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=7
DL13 Laerdal Development Process — | https://www.youtube.com/watc | 00:01:40

Implement h?v=sRwBKScBUol&list=PLne
KGZujojT3zn3YiUfgpMY6VKO
QHSMmw&index=8
VIDEOS TOTAL
26 02:51:33

Source: by the author.

In total, 30 documents were analyzed, totaling more than 500 pages. Twenty-

six videos were also analyzed, which completed 2 hours, 51 minutes, and 33 seconds.
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In addition to the interviews and documents, the visit to the headquarters of the
companies, spaces observation, and perceptions about the meetings were also rich
material for analysis, described below.

3.4.3 Field diary

To ensure that all information and perceptions were recorded, the researcher
organized a field diary. In it were noted the impressions at each interview, as well as
information about the visits made at the headquarters of the companies. In some
moments, audios were recorded, to streamline the filing of information, in addition to
having a complete record, with the perceptions about the environment and the
interviews. Also, photos were taken, of the visit to UNISINOS laboratories, which uses
Laerdal Medical equipment, as well as a C-Arm that is being used in a joint project
between Siemens, UNISINOS, and FAU. The photos are in Appendix C.

Altogether there were 40 pages of notes and 05 audio recordings made after
the interviews, which totaled 15 minutes.

One of the perceptions about the interviews concerns the conference calls.
When using the Zoom.us tool to conduct the calls with Siemens respondents, the
researcher chose to leave the video camera off for both the researcher (interviewer)
and the interviewee. There was a greater fluidity in the conversation when the
interviewee was not being "seen."

The interviews at Siemens were carried out at the company's headquarters, in
a room next to the Ideas, Patents, and Collaboration department. Respondents came
to the room according to their schedule. There were a high table and four highchairs.
In some interviews, ES1 participated at the beginning or throughout the meeting,
seeking to facilitate interaction with the interviewee (s). All were receptive and attentive
but limited themselves to responding to what was asked. Greater formality and care
with information were noticed. The last interview, with ES12, was carried out in one of
the company's cafeterias, as it is a location closer to its sector.

After lunch, on the first day of interviews, the interviewee ES1 took the
researcher to the showroom, where there is an exhibition of multiple equipment. There
it was possible to have a better dimension of the size and application of the equipment.

We also visited a new production area where the material is assembled. It was not
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possible to get close to the area, as they were still changing and not all access was
possible. Besides, there was a great concern to safeguard the production process.

In the case of Laerdal, the interviews at the company's headquarters were
carried out in meeting rooms or the interviewees' room. On several occasions, the
interviewee was introduced to employees with whom she passed in the corridor. The
company's environment proved to be more open to the proximity between people. It
was also possible to visualize, mainly in the department of product design and
development, several prototypes, and materials that are used to assemble the
mannequins. The interviewees were very receptive and open, including bringing their
personal experiences.

After personal interviews at both companies, the relationship between the way
the companies manage the innovation process and the way information is transmitted
is clear. At Siemens, there is a concern with generating patents, which requires greater
confidentiality and care with information. At Laerdal, by contrast, there is almost no

concern about patents. Data is transmitted more openly.

3.5 DATA ANALYSIS AND PRESENTATION

For data analysis, we used the content analysis method (BARDIN, 2016) and
the organization took place as proposed by the author, presented through three
chronological poles:

1) pre-analysis;
2) exploration of the material;

3) treatment of results, inference, and interpretation.

3.5.1 Pre-Analysis

For Bardin (2016), this is the stage of the organization itself. The material was
organized through the selection of documents, transcription of interviews, and
recordings in the field diary. In total, we analyzed 541 pages of content and 18 hours,

50 minutes and 33 seconds, including audios from the interviews and videos.
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3.5.2 Exploration of the material

Written material (transcripts, video captions, diary notes) were added to the
NVivo12 software. From the reading of the material, nodes were created, from the
categories of analysis, and the sections considered necessary were demarcated.
Figure 12 presents an illustrative screen of the material analyzed in the NVivo12

software.



Figure 12 - N-Vivo image from the Siemens case
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Simon  Yeah, a little bit earlier, because we also provide our input for early stages.
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yeah, we are less involved, but also get informed about news and then before the M300 we
are also actively doing or marketing preparations.
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Source: by the author.
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The pre-analysis was performed considering the categories described
below.

3.5.2.1 Categorization

One of the assumptions of content analysis is the definition of analysis
categories, seeking to make the analyzed content objective (FLICK, 2004).
Based on the theoretical framework, 03 main categories were stipulated (Table
17).

Table 17 - Content analysis categories

Category Goal
C1 — Responsible innovation a) Description of each of the stages of the
process stages innovation process.
C2 — Microfoundations of a) Identification of the processes and routines
stakeholder inclusion that count on the participation of stakeholders;
b) Identification of the stakeholders involved.
C3 — Dynamic capabilities a) Analysis of the relationship between micro-
foundations and the nature of dynamic capabilities:
- sensing
- seizing

- transforming
b) Identification and analysis of specific dynamic
capabilities

Source: by the author.

Category 1 seeks to identify and describe the stages of the innovation
process, as well as the gates between each one.

Category 2 presents the processes and routines developed for the
inclusion of stakeholders, as well as the identification of which group (s) of
stakeholders are involved.

From the processes and routines identified in the inclusion of stakeholders,
Category 3 analyzes the dynamic capabilities, and their microfoundations
(emerged from the processes and routines), for the inclusion of stakeholders,
through their nature: sensing, seizing and transforming. Other possible DCs

related to the addition of stakeholders were also considered.
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3.5.3 Treatment of results and interpretations

The last stage refers to the moment of reflective and critical analysis
(BARDIN, 2016). By using the three data collection techniques (interviews,
documents, and non-participant observation), it was possible to analyze the data
from its triangulation, where there is a combination of different sources and data
collection methods, which produce various assessments of the same
phenomenon (DAVIDSON, 2005; YIN, 2003)

When using interviews as the primary source of data on the stakeholder
participation process, the data from observation and documentation served as
complementary sources for data triangulation. In this way, it was possible to
understand the events, their presentation, as well as the discrepancies between
the statements of the interviewees, as a means of obtaining additional
perspectives on critical issues (CORLEY; GIOIA, 2004).

To make the description of cases more fluid, the researcher chose to
present them in a narrative form, which explores, interprets and demonstrates

action through stories, meanings, and mechanisms (LANGLEY, 1999).

3.6 RESEARCH VALIDATION AND DESIGN

Empirical research of quality that uses case studies must contemplate four
criteria (YIN, 2003): construct validity, internal validity, external validity, and
reliability.

The construct's validity is established through some operational measures,
such as the use of multiple sources of evidence, the establishment of an evidence
chain, and the review of a draft by key informants (YIN, 2003). It is noteworthy

that all were attended, according to Table 18:

Table 18 - Number of sources of evidence

Type Siemens Laerdal Total
Interviews 17 9 26
Documents 13 17 30
Videos 13 13 26
Total 43 39 82

Source: by the author.
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Information from interviews, documents, and videos and non-participant
observation were used. Through data triangulation (YIN, 2003), the cases were
adequately described. Finally, the drawings for the development of innovation
were presented and approved by those responsible for the process, and even
contributed with additional information.

Internal validity concerns analysis within cases (YIN, 2003). This criterion
was met since each case was described and analyzed according to the previously
established categories and based on a theoretical framework.

External validity deals with the degree to which a study's findings can be
generalized in social contexts (YIN, 2003). In the present study, we analyzed two
cases of inclusion of stakeholders in companies known to develop responsible
innovations. From each case, common points were highlighted, in addition to
crossing with the literature. The comparative analysis of the cases contributed to
enrich the study and produce analytical generalizations regarding the CDs that
contributed to the inclusion of stakeholders and their respective micro-
foundations.

The fourth and final criterion concerns to reliability, which refers to the
degree to which different observers would obtain the same result from the study
(YIN, 2003). Despite the difficulty pointed out in the replication of social studies
(BRYMAN; BELL, 2001), the interview protocol and the presentation of the
analyzed documents made it possible to guarantee the reliability of this study.

Figure 13 presents the stages, as well as the period in which they

occurred, summarizing the stages involved in the study.



Figure 13 — Research design
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This concludes the methodology chapter. The next chapter presents the
cases, individually, and their empirical results, followed by chapter 5, which offers

a comparative analysis between them.



106

4 RESPONSIBLE INNOVATION IN HEALTHCARE TECHNOLOGY
COMPANIES

In this chapter, we analyzed the cases of the company's object of the
study. After the presentation of each company, the innovation process and the
inclusion of stakeholders are explained. From there, the microfoundations of
dynamic capabilities are identified for the inclusion of stakeholders in the RI

process.

4.1 CASE 1: SIEMENS

In this section, case 1 will be presented, from Siemens Healthineers. The
case will detail the company's relationship with the following stakeholders:
technology developers and healthcare professionals, such as medical doctors

and radiologists, among others.

4.1.1 The history of Siemens Aktiengesellschaft

Siemens was founded in 1847, at the back of a building in Berlin. Werner
von Siemens founded the company that manufactured a new model of the
telegraph (Figure 14). With only ten employees, already in 1848, the company
won a contract for the construction of the first long-distance telegraph line in
Europe. Over the years, the company's area of activity has expanded, becoming
one of the largest companies in the world. Currently, its products and services
related to construction technologies, energy, finance, industrial automation,

mobility, and health.
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Figure 14 - Pointer Telegraph

Source: Pointer Telegraph. In: Siemens website... (2019).

Some characteristics make Siemens the current company: innovation,
internationalization, commitment to quality and customers, performance-tested in
times of crisis, adaptability, and a strong sense of responsibility. And it is the
interaction between these characteristics that defined Siemens in the past, and
that illustrates what it represents today. From the beginning, Siemens was set as
an innovative company. It began by refining and commercializing the pointer
telegraph, work that was done amid the revolutionary acceleration of
communications technology. The invention of the dynamo came shortly afterward
and guided his contribution to electrical engineering. Currently, it remains
innovative, with a system for the Internet of Things, MindSphere.

Over the years, the main participants in this story have combined scientific
curiosity with entrepreneurial action to transform Siemens into a large corporation
that dominates the entire electrification value chain. A particular aspect of
Siemens has been the company's ability to not only change itself but also to
shape the world around it.

Siemens followed the technological development and the different stages
of the industry. Being founded in the era of Industry 1.0, the company acted and

updated itself in the other stages (Figure 15).
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Figure 15 - Phases of Siemens technological development
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Source: Siemens Company Presentation. In: Siemens website... (2019).

Another essential characteristic is internationalization, since the
beginning of its operation. Siemens was forced to take this stage when the first
sales crisis hit the Prussian telegraph market. To overcome the crisis, the
Siemens brothers sought new demands that their new company could serve. At
the time, they built more than 9,000 kilometers of telegraph lines in Russia and
installed underwater telegraph cables from their base in London. It currently
operates in more than 200 countries, being seen not as a German company, but
as a domestic company in each country. Its executives worked to establish the
company as a local partner and member of the local society.

To have this global recognition, Siemens needed to have a strict focus on
quality and customers. This quality emerged at the beginning of the company's
history, spanning the years until recent initiatives such as the founding of a digital
hub in Singapore, where it collaborates with customers, partners, and
representatives of civil society there to address the main issues of the future-
facing the city-state.

Over the years, the company has demonstrated its ability to change and
adapt to times of crisis. An example of this is to have overcome the two great

wars (Figure 16). The company has gone through several crises over its 170
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years. Overcoming these crises contributed to the company developing skills to

remain competitive today.

Figure 16 - Siemens headquarters in Berlin in 1945

Source: Siemens’ History. In: Siemens website... (2019).

Siemens' vision is not only to be a company focused on maximizing results
but also on serving society through its technologies, products, and practices.
Siemens' purpose is to serve society, create value for all stakeholders, and
do what matters (emphasis added). Value creation is also generated through
open innovation initiatives, such as the establishment of research partnerships,
favoring the exchange of knowledge, and collaboration with universities, research
institutes, and startups.

With 171 years of history, it currently has 379,000 employees, generating
a result of six billion Euros and revenue of eighty-three billion Euros (data from
2018). The main focus is on energy, automation, and digitalization, with three
companies in strategic sectors: Siemens Mobility, Siemens Gamesa (renewable

energies), and Siemens Healthineers.

4.1.2 Siemens Healthinners

Siemens Healthinners' history begins in 1896, with the industrial production

of the first X-ray equipment (Figure 17).
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Figure 17 - Siemens & Halske X-ray Unit (1896)

Source: Halske X-ray Unit (1986). In: Siemens website... (2019).

Over the years, its equipment and systems have evolved, as has the
provision of services to customers. The relentless pursuit of innovation is not
restricted to the material it develops. In 2014, it launched Teamplay, a cloud-
based network that connects medical institutions and their imaging devices. The
solution monitors quantities such as image transfer rate or dosage levels, staff
utilization, rooms, and department-wide resources for each method and
procedure, showing customers where workflows need adjustment. The system
links the user to other users and their data, comparing and exchanging images
and reports.

The products developed are central to clinical decision-making across the
health spectrum, through image diagnosis (computed tomography, magnetic
resonance, molecular imaging, X-ray equipment, ultrasound systems, and
Healthcare IT), laboratory diagnosis (tests, automation systems, and information
technology), advanced therapies (minimally invasive treatments and procedures

such as angiography, mobile surgical arches and hybrid rooms for guided
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imaging therapies) and services (corporate and digital service systems that aim
to maximize opportunities and minimize risks with changes in the health area).

Due to its strategic nature and the impact that health products represent,
Siemens Healthineers complies with four Environment, Health and Safety
policies:

- Protect the health and safety of employees, contractors, and visitors;

- Minimize the impact on the environment and contribute to a sustainable
future;

- Continuously improve aspects of the environment, health, and safety
throughout the product's life cycle;

- Comply with environmental, health, and safety regulations.

Given the diversity of products, for this research, the Cios Alpha product
innovation process was analyzed. Interviewee S1 indicated the Cios Alpha, once
it sought to meet the requirement of having a developed version that had the
participation of multiple stakeholders during the innovation process. Besides,
Siemens was preparing for June 20194, the launch of a new service interface,
adapted to the equipment. Other companies that develop software that is used
with Cios Alpha could have their applications downloaded and installed at the
Siemens app store. In this way, the systems could work together, facilitating the

use of health professionals.

4.1.3 Cios Alpha

X-ray equipment has always been part of Siemens' history. From the
industrial-scale production of the first equipment, in 1896, to present days, the
search for the best image, with the least degree of invasion and damage to the
patient and the medical team, is one of Siemens' challenges.

A growing concern during minimally invasive surgery is exposure to
radiation from patients and the surgical team. El-Sayed et al. (2017) present

evidence of damage to cellular DNA in operators who perform endovascular

4 The researcher did not take notice if it was effectively launched.
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procedures. With the increase in the world population and surgical procedures,
the workload (and, consequently, the exposure) of surgeons is increasing.

In image-guided surgeries, the main challenge is the balance between
image quality and dose. Dose reduction generally means lower image quality -
and difficulties in correctly identifying anatomy and devices. A higher dose
involves potential health risks for patients, surgeons, and the surgical team.

To offer a product with better image definition and low dosage, Siemens
developed the Cios Alpha® (Figure 18), a 2D high definition mobile C-arm
designed to facilitate use, generate fewer distractions in workflows, and

optimizing the use of the equipment.

Figure 18 - Cios Alpha
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o \

Source: Cios Alpha. In: Siemens website... (2019).

The equipment allows you to see tiny small details, regardless of clinical
application, patient size, or duration of surgery. Cios Alpha offers excellent

images thanks to the new Retina Image Chain®> with CMOS (Complementary

5 The Retina Imaging Chain consists of five elements: Retina FD Technology: Cios Alpha is
equipped with the latest generation of flat detectors, characterized by a higher sensitivity and a
lower electronic noise level than conventional flat detectors. The result is optimized low-dose
performance, which means better image quality with less radiation dose from the patient; Retinal
calibration: Each pixel in the Cios Alpha flat detector undergoes a complex temperature
calibration. As a result, temperature compensation takes place in real time during acquisition.
This ensures that the system provides excellent low-dose images at all temperatures - even when
the detector is cold right after switching on; Retina Plaque: Specifically designed for Cios Alpha,
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metal-oxide-semiconductor) technology. The dose is applied through a set of
exams, dose buttons, and collimation for intraprocedural imaging according to the
ALARA (as low as reasonably achievable) principle. ClOs Alpha allows you to
deal with complex cases, as its Energy Storage Unit (ESU) ensures intelligent
energy and cooling management, preventing overheating of the system, even
during procedures.

In addition to the quality of the images (Figure 19) and secure handling,
another advantage of Cios Alpha is an efficient infection control. Several C-arm
surfaces feature antimicrobial paint, limiting the potential for infections. The
system can be easily covered with sterile curtains, and the mouse is washable
and can be quickly disinfected, facilitating the maintenance of a high level of

sterility.

the Retina Plaque continuously optimizes image quality during acquisition, eliminating all artifacts
related to the detector; Retinal examination sets: provides a selection of optimized examination
sets with predefined exposure parameters for a wide range of clinical applications. Simply select
your application and automatically obtain excellent image quality with a very low dose of radiation
from the patient. The simple customization of the set of exams allows you to adapt it to the specific
needs of your operating room; IDEAL dose reduction: The Intelligent Dose Efficiency Algorithm -
IDEAL algorithm is an intelligent dose management system designed especially for Cios Alpha.
It continuously analyzes each and every one of the detector's 2.2 million pixels * and constantly
optimizes its dose efficiency. The result is an always optimized balance of image quality and dose,
as well as automatic adjustment of contrast and brightness. (Source: SIEMENS. The Intelligent
Dose Efficiency Algorithm — IDEAL, 2020. Available in: https://www.siemens-
healthineers.com/en-us/medical-imaging/low-dose/low-dose-information-by-clinical-
specialty/approaches-to-dose-reduction-in-surgery / dose-reduction (Access in 05 Jan 2020).
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Figure 19 - Images obtained with Cios Alpha

Source: Cios Alpha brochure. In: Siemens website... (2019).

Finally, intending to contribute to the reduction of health institutions' costs,
without sacrificing safety and efficiency in the quality of images, the new
intraoperative imaging equipment helps institutions to expand their clinical
capabilities through digital technology. Instead of having to invest in new
hardware, it is possible to download additional applications for Cios Alpha through
the Siemens Healthineers Digital Ecosystems Store (Figure 20). Access is via the
Siemens Healthineers |l digital ecosystem, an open and secure environment for
digitizing healthcare services. The digital ecosystem integrates and interconnects
healthcare data and knowledge from a global and diverse network of healthcare

stakeholders.
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Figure 20 - Siemens Healthineers Digital Ecosystem e-Store
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Source: Digital Health Solutions Marketplace. In: Siemens website... (2019).

The next stage, still under construction, is the possibility for other systems,
from companies outside Siemens, to be connected to the equipment. Therefore,
some companies were selected, for fields such as cardiology, neurology, chronic
diseases, oncology, among others (DIGITAL MARKET PLACE SIEMENS, 2019).
Figure 21 shows the stages of scanning the product.

Stage lll, known as "OpenApps," was conceived in 2011 and sought to
solve some problems:

- For the client: many devices in the operating room (OR); hardware for
software solutions are included in the price, although it was not always necessary;
no ergonomic view for the screens of other devices.

- For Siemens: it is not possible to meet each customer's wishes, bidding
requirement with own software development; additional sales channels
(application provider) are always useful; extra revenue by charging a commission

fee.
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Figure 21 - Digitalization stages of Cios Alpha
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Stage lll, known as "OpenApps," was conceived in 2011 and sought to
solve some problems:

- For the client: many devices in the operating room (OR); hardware for
software solutions are included in the price, although it was not always necessary;
no ergonomic view for the screens of other devices.

- For Siemens: it is not possible to meet each customer's wishes, bidding
requirement with own software development; additional sales channels
(application provider) are always useful; extra revenue by charging a commission
fee.

The Cios Alpha development process will be analyzed below.

4.1.4 The development process of Cios Alpha and the inclusion of

stakeholders in the integration of OpenApps

Siemens has established five stages in its innovation process. With its
nomenclatures, between each stage, the company uses gates, with departments
responsible for each one of them. Figure 22 depicts the innovation process,

validated by respondents S2 and S8.
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Figure 22 - Stages of the innovation process at Siemens and the responsible
departments
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The innovation process model used by Siemens is close to the traditional
Stage-gate model (COOPER, 2008) since it presents a flexible process and

adaptable to each need. Interviewee S14 reinforces the model by stating that

These stages are in a cube process, they are defined like this, but of
course we are working on more current engineering, so some of the
stages may be done before ..., but this is our implementation

Although each stage has a responsible department, this department does
not act exclusively; they try to involve others as necessary. This workflow refers
to the Stage-gate model (COOPER, 2008), which points that each stage is
multifunctional. There is no research and development (R&D) or marketing
stage. In fact, at each stage, different departments participate. For Siemens, the
gates are moments of analysis and reflection on the way forward.

Several stakeholders can contribute to the development of responsible
innovation. A group that stands out is software developers, as well as healthcare
professionals. Software developers are classified as economic stakeholders -
who are interested in the profit of the business (BLOK, HOFFMANS, WUBBEN.,

2015). The other group, healthcare professionals, are classified as non-economic
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(BLOK, HOFFMANS, WUBBEN, 2015), and in many cases, they will be future
users. Their motivation is given by the interest in the result of the product/service,
benefiting from improvements or new solutions.

It is the inclusion process, in the development of Cios Alpha's OpenApp,
called by Siemens as a "digital ecosystem," which will be further explored in this
section. What is called an "ecosystem" by Siemens can be understood as a

business ecosystem, where

companies co-evolve capabilities around a new innovation: they work
cooperatively and competitively to support new products, satisfy
customer needs, and eventually incorporate the next round of
innovations (MOORE, 1993, p. 76).

In other words, the company establishes collaborative arrangements
through which companies combine their offers in a coherent solution focused on
the customer (ADNER, 2006).

The idea of creating the digital ecosystem, integrating the Cios Alpha
equipment with applications, came up for two reasons. The first of them is
internal, based on the observation that there was not much else to do about
the hardware of the mobile C-arms, which were becoming more and more
commoditized products. To expand the business chance, Siemens focused on
software resources. They launched a challenge described by interviewee S8:
"How can | have a platform for our innovation team to develop new ideas and
bring them to the product very quickly?

The concept of the ecosystem is broader, as explained by interviewee S11

[...] as | said, this is not a product, but it is the concept. Therefore, we
are creating one of the largest medical networks of stakeholders. We
have the cloud that is connecting all these parts. Today, we have three
and a half thousand institutions connected in that cloud. On the one
hand, we are aggregating data from these institutions, to be used now
in some of our applications, but in the future this can also be used by
other stakeholders and we have applications to analyze data, so we
have Siemens Healthineers applications, but we also have third-party
applications connected to this network.

Siemens has a very high product (hardware) development cycles, which

can take three, four, or five years. If software development used at the same time,
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it would still be, according to Interviewee 8, unacceptable for a faster market.
Interviewee S3 highlights the choice for this new business model

So you have to fill in the checklist and if there is something on the
hospital checklist that you cannot provide, then you are out [...] So you
have two options: develop it yourself - it usually takes about three years
for the intermediate resource or, with this solution, with the app solution
or (our) maps - now, you can only integrate a partner that has this
resource and they can be executed in our system. You save the cost of
developing this feature and, in addition, receive a commission fee from
the partner. Compared to Google, our fees are comparable at around
30% of the amount charged by the customer.

The alternative was to make the software as medical devices, not
exclusively integrated with C-arm. It does not require customers to create a new
investment in equipment, which, on average, can be used for ten years.
Developing applications that could be used on existing equipment was the
defined alternative.

The second reason is competition. According to interviewee S8, this is a
substantial market trend, and other companies are already working on it.

But the primary motivation for implementing the digital ecosystem is, from
the premise of the client as the main focus, to save time and space in the
operating room (Figure 23). This economy is aligned with the digitalization of
healthcare, since it generates improved productivity, in addition to better results,
higher quality and reliability (BESSANT et al., 2017).

With that, it is no longer necessary to have different systems in an
operating room. From the integration, it is possible to share the keyboard,
monitors, and the workstation. Interviewee S4 highlights that: "The benefit is
having an integrated data communication between the X-ray and the diagnostic
images and the application of our partners."

However, this integration is not risk-free for Siemens. Once systems are
integrated into the platform, the customer understands that Siemens is
responsible, even if it is a partner application. This type of risk is not addressed

in the literature on including stakeholders in the context of RI.
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Figure 23 — Operating room

SIEMENS

Source: Tour 360. In: Siemens website... (2019).

As previously presented, the main critical points or difficulties related to the
consumption of time and other resources (LIGARDO-HERRERA et al., 2018),
different views (BLOK, HOFFMANS, WUBBEN, 2015; MORATIS, 2018) and the
question of power (BALKA; RAASCH; HERSTATT, 2014; LUBERINK et al.,
2017). To better understand this dynamic, it was necessary to seek a basis in
strategy studies, mainly in the Delta model (HAX; WILDE, 2001). The answer is
the integration with complementors (supplier of products and services that
enhance a company's offer) that takes into account all the essential participants
in the system that contribute to the creation of economic value.

Especially concerning the ISO9001 Certification, which defines the way
the organization operates to meet the requirements of customers and
stakeholders, it highlights the need for documentation of processes, procedures,
and responsibilities involved in complying with quality policies and objectives
(SISTEMAS DE GERENCIAMENTO DE QUALIDADE, 2015).

Siemens' innovation process, including the process involving OpenApps,
respects integrated management systems, such as 1ISO9001, 1ISO14001, and BS

OHSAS18001, having their own stages and nomenclatures.
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4.1.4.1 Stage M120

The first stage is M120, corresponding to the ideation stage. In that stage,
marketing is more involved, as well as Define, an area of the marketing
department, responsible for defining new products or improving current ones.

For this stage, Siemens has defined processes, which involve the
development of new projects, product definitions, and the creation of a business
plan. Marketing follows what happens in the market, if it is relevant, what
competitors do, and why they need, for example, certain resource.

A lot of market information comes through the teams in the countries, as

the interviewee S2 points out:

We see what our competitors are doing, and we are also informed by
our sales teams when we receive feedback from countries. For
example, when our competitor is pushing at very low prices or is very
strong marketing, for example, in addition to customer feedback, for
example, we also make competitive comparisons and see comparisons
about us, our products and that of our competitors. And yes, it is how
we see what our competitors do.

After going through the gate, the suggested changes go on to the next
stage.

The choice of partners is made through the identification of companies at
trade fairs or even in the search for software companies that may be interesting,
linked to surgery. For example, in the case of spine surgery, Siemens sought out

companies that are developing software aimed at this specialty.

Interviewee S3 details this process:

you'll have few possible companies to talk to, and then you'll rank, of
course, which is the most effective solution. For example, after
surveying applications (software), we chose them because they are
market leaders in Germany and | think that Europe, not the USA, and
the spine is also one of our technical conditions that we are focusing on
here.

Interviewee S11 reinforces that what exists is a concept of co-creation,
validation, and, subsequently, an ecosystem. The co-creation process takes

place through workshops with partners, to obtain contributions related to different

topics and then to structure the programs they offer. For the client, there is an
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exploration section with the clients, and they are very involved with the client, but
in general, the team did an exploration section, and there is also validation.

During the interviews, in December / 2018, Siemens had a partner in an
integration stage already concluded. A second partner was underway, and
integration was already being demonstrated at trade fairs. In addition, two other
companies were potential partners, and the development of the alliance was
about to start. Since the official launch was scheduled for June / 2019. The names
of the companies were not disclosed.

Siemens still had a list of candidates, which they were analyzing. Many of
them are from similar applications (with the same functions). This aspect is not
exclusive, since each client (hospitals, for example), uses different systems. To
maximize the needs of these customers, it is important to provide the complete
solution. Preferably with applications that are already being used by the
customer. This strategy generates value for the customer, as it understands the
customers' perceptions of use and creates a model of the customer's value
hierarchy (WOODRUFF, 1997). In addition to the importance of continuous
learning about customers, the generation of value requires constant dedication
to innovation, in addition to the focus on the organizational process (SLATER,
1997). And the customer will perceive value through two dimensions: goods and
services, and through the relationship with the company (LINDGREEN;
WYNSTRA, 2005).

Interviewee S3 justifies this decision

The hospital is not going to change (the software) just because it uses
our C-Arm. We want them to keep the software they are using, as it is
certainly easier for them. And people don't need to be trained to do
something different.

The specificity of the partners concerns the disciplines that need to be
attended to, such as vascular, spine, gastric surgery. Siemens is looking for
suitable partners companies, who can provide applications that help their
customers.

An example of the application of OpenApps is presented by interviewee
S2.
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This is more orthopedic, or, it could be more ... concrete, it's about
spine, it's called Medi-CAD OR, ... it had some applications for
preoperative planning, so you can plan your spine surgery, e.g.
scoliosis, etc. And then, you can load this preoperative planning via a
USB stick directly on your Cios Alpha and you can make some
interoperative correspondence between your planning and your actual
surgery. So, this is also a very interesting and important feature,
because you can see it live, if you are carrying out your planning and if
everything is done as you thought before ... So, these two applications
can provide some explanations about the use of the applications CIOS-
Alpha. And the applications that you will get directly from an application
store, such as your mobile device, you can log in to Siemens and your
store [...] and download the applications directly on your device, in this
case C- Arm mobile, and you can even try it for 90 days for free. This is
also an advantage for surgeons, as they can test it for a longer period
and then they will be contacted, for example, by the ordering partner
and will receive an offer on the package.

Interviewee S4 reinforces the gain of this integration for the hospital and

the patient.

We create the image of the C-Arm, put it in the partner's planning
software and then plan (it) in five minutes, define a new position for
joints, folding systems or broom glow system, the final result calculated
, we select a new implant, the cost, the selected implant does not fit in
things like that, and this in the system based on the diagnostic images
and then we put it (here), we have the (guidelines) So, how to put it in
this quality, in terms of three-dimensional thinking and then we create
an image of control and we have 99% that we could have reached or
70% or just 30% the patient is there (30%) we plan again, we readjust
until we get a certain quality and that, in minutes, with partner software,
this is a real benefit for the patient and the hospital.

One strategy adopted by Siemens was the search for smaller partners
since the benefit is mutual. Interviewee S13 details the difficulty in working with

larger partner companies:

because the bigger the company, the less interest they have for us,
because if they are already big, they already have a market share. The
win-win condition only exists because we have a market here and
others want to have a market share and that is why it only fits into the
big player versus collaborating with smaller players scenario.

This win-win relationship is reinforced by interviewee S11:

in fact, you need to benefit from stakeholders, you need to balance in a
way that we have a situation where everyone wins, so that partners also
want to sell their application to customers and this ecosystem.
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An essential factor is that the software is already available on the market

so that it does not need to be sold and consolidated.

From the actions taken initially, it is possible to identify the processes and

routines of stage M120 for the inclusion of stakeholders, which underlie category

C2 (Table 19).

Table 19 - Stakeholder inclusion processes and routines in M120 stage

Processes and
Routines

Representative data for M120 stage

Observation of the use to
improve the integration of
hardware and software

“...one of the main interests ... is to improve not only the dynamics
of the (operating room) but also the organization of the equipment
and the ergonomic aspects. We have already seen surgery.
There are people who come and go all the time, there are a
number of issues that we can improve to expose people to
radiation less. There are a number of possibilities...” (ES15)

Co-creation with partners
and customers to choose
the type of system to be
integrated

‘In fact, it is a co-creation of all stakeholders, partners are
contributing, Siemens, internal teams are contributing, and client
institutions are also contributing, and you can introduce anything
without improving the marketing validation of the solution based
on your comments.” (ES11)

Establishment of partner
selection criteria

“l think the first phase was scheduled as a learning phase, we
said that we don't know exactly what the partners want, so we
created a learning version, that only a limited number of partners
can participate and we select these partners according to their
applications, to learn as much as we can. Therefore, with
applications, we select according to this criterion, because we
have applications with very different requirements and
applications with dedicated requirements in relation to the type of
image they need from us.” (ES12).

Partner search and | “There are different stages for identifying partners; therefore, a

selection phase is very simple: if you are at a trade fair and simply look for
software companies that might interest you, ... looking for
companies that are doing something with surgery” (ES3)

Registration and | Meeting the standards of the integrated management systems

documentation

1ISO9001, 1SO14001 and BS OHSAS18001

Source: by the author.

The next stage is the M150.

4.1.4.2 Stage M150

The M150 stage refers to the engineering and market definition stage for

the product.
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Interviewee S14 details the relationship between the M150 and M120.

This is defined for now we usually take a big stage, a new system and,
of course, we get a new stage and we define mainly if it is responsible
for activating a new version, usually starting with an M120 or M150,
usually because it can also be done as a platform too. And 150 would
mean that you have a new marketing requirement in principle.

In the end, one more gate is carried out, and the decisions are passed on
to the next stage.

The process of integrating the partner software with Siemens is simplified.
There is no need for significant interactions between teams. After the hiring stage,
the team responsible for integration performs its work in isolation, contacting the
partner in cases of inconsistency. In the previous stage, when selected, the
partner was already notified of the technical prerequisites for the integration,
available in the document App Developer Guide V1.0.

From the action taken initially, it is possible to identify the processes and

routines of M150 stage, for the inclusion of stakeholders, which underlies C2

category (Table 20).

Table 20 - Stakeholder inclusion processes and routines in M150 stage

Processes and Routines Representative data for M150 stage

Relationship with a partner to | “Of course, we also have the kind of technical
integrate the software into | clarification, ..., what they need to support to be
the OpenApps system (positionable) in our system, you know, this is what
basically a partner manager assumes, so he is
basically, the point of single contact for the partner in
all directions. If we have questions for the partner, we
will also seek out our internal managers, so this is
something we have in this year. Yes, it's a new role.”

(ES13)
Registration and | Meeting the standards of the integrated management
documentation systems ISO9001, ISO14001 and BS OHSAS18001

Source: by the author.

The third stage is called M200.
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4.1.4.3 Stage M200

M200 stage refers to the implementation of what was designed in the
previous one. After a new gate, it moves to the M300 stage, which refers to the
launch.

M200 stage is divided into two development cycles. The first cycle is to
produce the first unit (or two) with all the resources. These two samples are tested
at 2 to 3 customer sites, in regular clinical operation, without simulations. It is
clear to Siemens that there are some restrictions, as perhaps not all features work
as they should. The customer is also aware of this when he understands that he
is testing a product already considered in the launch stage, which has quality and
safety.

In the case of applications developed by Siemens, for use in Cios Alpha,
the test is performed directly on a previously selected customer. Based on this
action, it is possible to identify the processes and routines of M200 stage for the

inclusion of stakeholders, which are the basis for C2 category (Table 21).

Table 21 - Stakeholder inclusion processes and routines in M200 stage

Processes and Rooutines Representative data of the M200 stage

Customer relationship to test | “We plan first what size of client we will test - a clinic,
the integration of software | for example - and then we test the system, if everything
embedded in OpenApps and | works well in our store - and not just in our test. And
the use of C-Arm yes, if this use opens the connector for the store and,
if you can download an application, for example, if you
can start an application on the system, all this technical
material is tested on the client.” (ES2)

“Yes, so what we usually have in general is our clinical
test of use, before the product launch. You usually go
to the clinics and check if everything is right ... we ask
you to download the app and ask about what you think
of the process” (ES3)

“Yes, we need to test it again and, normally, this is not
the time for us to release the same customer here
again .. It works full time, | think, once we got involved
very early before the system integration test TIS), so
we had some customers here and they were here
during TIS - again, after some of the improvements
they told us, we are incorporating it into the software
and we could show them again.”(ES7)




127

Registration and | Meeting the standards of the integrated management
documentation systems 1SO9001, ISO14001 and BS OHSAS18001
Source: by the author.

Since the interviews were conducted between October / 2018 and
February / 2019, the launch of OpenApps had not yet occurred. Concerning the
inclusion of stakeholders, it was only possible to analyze the first stages of the
development process. However, the other stages of the innovation process are
presented below.

4.1.4.4 Stage M400

The M400 stage refers to production or interruption. In it, a second
development cycle is carried out, focused mainly on the removal of any defects
that may remain during the test stage of the customer's use. Formal tests are
performed, which means that there are test specifications that prescribe what
actions should be completed and what types of functions should be tested. Any
deviation from the specification is documented as a defect, and there is a defect
tracking system in which all of these defects are managed.

In December 2018, the Cios-Alpha equipment is in its VA30b version, with
Siemens working on the VA30c. The company defaults to changing the version
name (20 to 30, for example), when there is a significant update, such as a new
system. From the stage, there can be several versions, such as a, b, c.

Interviewee S14 points out, however, that the innovation process starts

even before the M120. He points out that

| also see competitor systems, of course we go to hospitals from time
to time and talk to them - which is the focus of marketing and, of course,
sales. Sales (area) have many contacts with different customers and,
in principle, what you describe here is the development process. The
innovation process would be earlier. We make a kind of prototype with
functionality and we work long before and then come with a special
process, with new ideas and always present them directly to Define.

Although OpenApps is still in the early stages, this is the crucial stage. For
Cooper “the game is won or lost in the first few plays” (2008, p. 217). This is the

part of the model that most contributes to much higher success rates.
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At the end of the presentation of the product development process, the
next section describes the inclusion of stakeholders in the development of
OpenApps Cios Alpha.

4.1.5 Microfoundations of Siemens' dynamic capabilities in the inclusion of
stakeholders

The stakeholder inclusion process requires new configurations of
resources, through organizational and strategic processes or routines
(EISENHARDT; MARTIN, 2000). These processes and methods show the
microfoundations for specific DCs.

As the Cios Alpha OpenApps process is still in its initial stage, and because
it requires a less complicated business model than those already established in
the improvement of products, or even the development of hardware and software
integration, there are not many processes and routines for the inclusion of

stakeholders. Figure 24 shows its relationship with the nature of DCs.
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Figure 24 - Microfoundations of dynamic capabilities in the inclusion of stakeholders - Siemens case
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The processes and routines identified for the inclusion of stakeholders in
Siemens can be considered microfoundations of DC since they all contribute to the
detection, apprehension, and transformation during composition.

Figure 24 demonstrates what had already been commented by interviewee S14,
who stated that the model is not so linear. The establishment of criteria for the selection
of partners has priority among other processes and routines. Teece (2007) presents
dynamic capabilities (and their microfoundations) as a linear procedural model.
However, one realizes that, in practice, there is no such linearity.

For example, the establishment of partner selection criteria is, procedurally,
the search and selection of partners, as it is necessary to know "who" (what
characteristics, such as degree of relationship with the company) is looking for it.
However, the criteria are configured as seizing, while search and selection are
configured as sensing.

As already highlighted in the methodology chapter, and to meet criterion 5 for
case selection, it is essential to analyze the dimensions of Rl in both cases. Siemens'

dimensions are shown below.

4.1.6 The Dimensions of Responsible Innovation at Siemens

The dominant approach to RI involves the model proposed by Owen et al.
(2013) and Stilgoe; Owen and Macnaghten (2013), which seeks to contemplate the
political and ethical spheres, related to social convenience and acceptability, allowing
unavoidable tensions, dilemmas, and conflicts to be identified, with a view to a
democratic, equitable and legitimate objective.

Each of the dimensions of the RI refers to an issue, which guides the actions of
companies. Anticipation seeks to answer how it is possible to use technology and its
potential impacts, integrating it into the innovation process (Van de Poel et al., 2017).

The idea of developing the OpenApps digital ecosystem reflects the anticipation
developed by Siemens. Interviewee S4 pointed out that the motivation came from the
market and observation, seeking to improve the processes in the operating room.
These Siemens anticipation actions are consistent with the need to monitor the
environment and social needs (BIONDI; IRALDO; MEREDITH, 2002; CHADHA, 2011).

According to interviewee S4
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there is a limiting area, time and space and all cables ... So, the complexity is
very high. We have to reduce complexity in terms of area and space, on the
other hand, we have to expand the planning, interaction and control process
... But integration in terms of having an independent workstation sharing the
monitor, sharing the keyboards and having the right partners on board is not
that easy, (but) it takes us one stage ahead of the competition in the operating
room.

Siemens follows the trend to digitize (or enlarge), not only its equipment but the
environment where the material is used. This generates gains in efficiency and quality
of care for patients, but it also makes a better environment for health professionals. As
already mentioned in the company's presentation, approximately 70% of critical clinical
decisions are influenced by Siemens technologies, with 240,000 patients coming in
contact with its products and services every hour (company website). These numbers
are only possible thanks to their ability to anticipate. Despite the monitoring of the
environment, the generation of the OpenApps idea is developed internally (BOCKEN
et al., 2014), strengthening the engagement and awareness of employees.

In another dimension, reflexivity, the company must reflect on its impacts on
society, purposes, motivations, and values, integrated into the innovation process
(VAN DE POEL et al., 2017).

At Siemens, some practices provide the necessary support, especially during
the product development process. The gates established between the product
development stages stimulate reflection, by allowing the product to only pass from one
stage to the next if it meets the objectives of the product itself, but also the company's
purpose. Besides, the development and encouragement of research at universities are
guided by Siemens' values and objectives. The alignment of the company's mission
and the research and innovation process is essential for the development of RI
(AYUSO; RODRIGUEZ; RICART, 2006; BOCKEN et al., 2014), encouraging new
knowledge management processes (ELMQUIST, SEGRESTIN; 2009).

Interviewee S15, involved in a partnership project between Siemens and
Unisinos, works on the hybrid operating room concept (imaging equipment inside the

operating room). The interviewee exemplifies:

Imagine that the patient suffered a trauma, a traffic accident, then he goes to
the hospital, there is that question, if he takes the patient to have a
tomography, a radiography, or if he takes him to the operating room. So, the
idea is to place the imaging equipment inside the operating room. This makes
less intrusive surgery, surgery with a multidisciplinary team that will work
together to detect and operate.
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The challenge in the development of this equipment is to rethink its functionality,
which can be from its design to its placement in the environment. There are cases
when the machine is installed and is "inside the wall" and is moved using rails. If a CT
scan is needed, for example, the equipment is transferred to the operating room and
then removed again. But besides the space in the operating rooms, another critical
point is the emission of radiation. Surgeries may require multidisciplinary teams, such
as traumatologists, general practitioners, cardiologists, in addition to the usual group,
such as anesthesiologists, surgeons, and nurses. In such cases, care must be taken
with the emission of radiation. Siemens, therefore, seeks to minimize emissions,
ensuring safety for medical teams. In this way, Siemens reinforces its actions and
responsibilities, understanding the company's role and power in society (VON
WELTZIEN HOIVIK, 2011; DOSSA; KAEUFER, 2014).

Creating value for all stakeholders is part of Siemens' purpose. The company
understands the importance of including stakeholders. The inclusion dimension seeks
to answer whether the company engages in dialogues with relevant stakeholders and
whether the ideas in these dialogues are integrated into the company's R&D process
and other relevant business processes (VAN DE POEL et al., 2017).

The acronym 3W1H can summarize the stakeholder inclusion process, which
presents who are the agents that include the stakeholders, when the inclusion occurs,
who are the stakeholders involved and how the addition occurs (SILVA et al., 2019).

Table 22 summarizes the process:

Table 22 - 3W1H of inclusion - Siemens

WHO (agentes) WHEN
Employees in the Departments of: Stages:

o Define (Marketing) e M120

o Marketing e M150

o R&D Software App ¢ M200

WHO (stakeholders) HOW

e Software developers e Concern with the ease of use and

e Healthcare professionals integration of hardware and software
e Co-creation to choose the type of
system to be integrated
e Partner selection
o Software integration to the OpenApss
system
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e Test the integration of the embedded
software in OpenApps and use in C-Arm

Source: by the author.

The basic premise of the inclusion dimension is the participation of different
voices in different stages of the innovation process. Although still in its initial stage, the
Cios Alpha OpenApps project meets this requirement, with external participation in the
first three stages. The fact of having partners in the development of the application
solves a technical problem of the company (HALILA; RUNDQUIST, 2011). Also, the
selection of partners requires a sharing of values between companies (DOSSA,;
KAEUFER, 2014).

But what stands out, aligned with the concept of R, is the participation of health
professionals. Many of them will be future users, influencing the purchase of Siemens
equipment by their workplaces (hospitals, clinics). The emphasis on the user ensures
better alignment of expectations and greater assertiveness throughout the process
(ORNETZEDER, 2001; AYUSO; RODRIGUEZ; RICART., 2006; FRANKE; KEINZ;
KLAUSBERGER, 2013).

For some authors, inclusion also requires deliberation (OWEN et al., 2013;
STILGOE; OWEN; MACNAGHTEN, 2013). Other authors already differentiate the
addition of reflection (PELLE, REBER, 2014). Deliberation refers to

Deliberation refers to a process of argumentation and communication in which
the participants engage into an open process in which they exchange opinions
and viewpoints, weigh and balance arguments, and offer reflections and
associations. (VAN DE KERKHOF, 2006, p. 282).
It is worth mentioning that, exclusively about the Cios Alpha OpenApps project,
the concept of deliberation is not applied.
It is important to note that the How dimension presents the microfoundations of
DCs previously presented (Figure 24, p. 131). Many of these microfoundations are
explored by other companies, without, however, contributing effectively to genuinely
responsible innovation. This discussion will be resumed in the next chapter.
Among the five microfoundations listed, the one that stands out and contributes
most to the responsibility for innovation is the Concern with the ease of use and
integration of hardware and software. This Concern is related to the care in the

emission of X-rays, regarding the patient and the medical team, as well as the search
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to simplify the use of medical equipment, enabling the use of other software necessary
for the best medical care, which can be done more effectively and efficiently.

The last dimension proposed by Owen et al. (2013) and Stilgoe, Owen and
Macnaghten (2013), concerns to responsiveness. In it, the company wonders if its
research and innovation meet social needs, in addition to responding to new insights
and developments (VAN DE POEL et al., 2017).

The development of OpenApps itself sought to solve some problems,
highlighted by interviewee S3:

- Too many devices in the operating room;

- Hardware for software solutions was included in the price, although it was not
necessary;

- No ergonomic view of screens from other Siemens Healthineers devices;

- It was not possible to meet all the requirements of customer orders with
their software development; and

As a benefit, from the development of OpenApps, interviewee S3 highlighted
the usefulness of additional sales channels (application provider).

In addition to the search for efficiency in the operating room, the simplification
of the use of its equipment also reflects the competence of responsiveness. As an
example of this simplification, we can mention the case of the SOMATOM scanner
used in cities such as Madurai, India. The main benefit, in addition to the speed of
scanning, is to allow a mobile workflow via Tablet, preventing the medical team from
having to switch between the control room and the scanner and being able to follow
the patient. The speed of scanning helps to reduce claustrophobia, in addition to
offering excellent image quality. It also provides gains when operated by untrained
professionals. In addition to the direct impact on making the diagnosis, the use of this
type of technology allows the patient to save the cost of hospitalization and surgery in
a hospital, being treated in a single day (PRASAD, 2018). Initiatives like this, in
countries with low investments in health, are an example of how technology can
contribute to the sector.

Both cases (Cios Alpha OpenApps and SOMATOM), seek to satisfy the needs
of customers/users (EVANS; PARTIDARIO; LAMBERT, 2007; BERKER, 2010),
collaborating with an adequate response (CHALMERS; BALAN-VNUK, 2013).



135

To summarize Siemens' Rl dimensions, a summary table (Table 23) is
presented, inspired by the Canvas model (OSTERWALDER; PIGNEUR, 2010)
expanding the 3W1H model of inclusion.



Table 23 - Rl dimensions — Siemens
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SIEMENS ...
Healthineers -*

RESPONSIBLE INNOVATION DIMENSIONS

WHO WE ARE? INCLUSION REFLEXION
Mission, Vision or Purpose WHO (agents) WHEN What are you working on? Why are you working on this?
Employees in the Departments of: Stages:
Define M120
“We make what matters real by setting Marketing M150
the benchmark in how to electrify,
automate and digitize the world. R&D Sofware App M200 Gates established between one stage and another of product
Ingenuity moves us and what we development - it only moves to the next stageif it meets the
create is for you. Together, we make it objectives and purpose
happen.”
Research development and stimulation in universities
ANTICIPATION WHO (stakeholders) HOW (como) RESPONSIVINESS

Who can be affected in the future?

Need to keep up with market demands.

Search for efficiency and quality of patient care, through the

improvement of processes in the operating room.

Software developers
Healthcare professionals

« Concem with the ease of use and
integration of hardware and software

« Co-creation to choose the type of
system to be integrated

« Partner selection
« Software integration to the
OpenApss system

« Test the integration of the
embedded software in OpenApps
and use in C-Am

How could you approach it differently?

Search for solutions for the operating room.

Satisfy users' needs.

Simplifying the use of your equipment.

Source: by the author.
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When developing the RI Canvas of the Siemens case, it is confirmed that it is a
company focused on responsible innovation, meeting criterion 5 of cases choice. At
the end of the analysis of the Siemens case, the next section presents the second
case, from the Norwegian company, Laerdal.

4.2 CASO 2: LAERDAL MEDICAL

In this section, the case of Laerdal Medical will be presented. The case will detail
the company's relationship with the following stakeholders: institutional partners,
healthcare professionals (medical doctors, paramedics, firefighters, nurses), and

ordinary people.
4.2.1 The history of Laerdal

In 1940, Asmund S. Laerdal founded the company Laerdal S.A. Based in
Stavanger, Norway, the company produced wooden toys and published children's
books. With the vision of constant product development, in 1949, the company started
the production of toys using soft plastic, being the pioneer in this type of product
throughout Europe. When the founder realized the possibility of mass production, he
started to export to more than 110 countries.

In 1953, the Civil Defense of Norway suggested the production of imitations of
injuries, for training. From experience with dolls and soft plastic cars, and working in
collaboration with medical doctors and surgeons, the first models were developed, as
well as a special glue that could be removed without hurting (Figure 25). At this time,
the company expands its business to the medical area.

Throughout all these years, the company had the participation of
anesthesiologists, cardiologists, and other health professionals, as the company has
always sought to generate and strengthen partnerships. International alliances
contributed to the company's multicultural adaptation. One of the first long-standing
alliances is with the American Heart Association (AHA), a collaboration on large-scale
projects, including the distribution of more than 1 million kits to train school children,
HeartCode eSimulation courses and the Health Improvement program. Quality in
Resuscitation (RQI).
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Figure 25 - Imitations of injuries
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Source: Book Saving more lives — together: The vision for 2020 (TJOMSLAND, 2018).

In addition to AHA, other partnerships support training and dissemination. The
British Heart Foundation (BHF) ensures that CPR skills are learned across the country,
through schools, workplaces, and the community, and has resulted in more than
148,000 CPR kits used. The National League for Nursing (NLN) contributes to patient
simulation training for nursing education in the United States. The Stavanger Acute
Medicine Foundation for Education and Research (SAFER), created in 2005 in
conjunction with Stavanger University, Stavanger University Hospital, and Laerdal
Medical, developed, in 2016 alone, 12,000 days of participation in training activities.
Finally, the Global Resuscitation Alliance (GRA), is a global network of experts focused
on collaborating to increase the survival of sudden cardiac arrest.

In product development, Laerdal has a partnership with the American Academy
of Pediatrics (AAP), in the development of several simulators designed to support the
Newborn Resuscitation Program (NRP), e-learning programs and the set of
educational modules "Assisting Babies Survivors" (emphasis added). It also has
Jhpiego, which is a non-profit healthcare organization affiliated with The Johns Hopkins
University. HealthStream is a provider of the SimCenter simulation management
system platform and HeartCode course distribution. Finally, Philips Healthcare, with
projects such as HeartStart automated external defibrillators and QCPR technologies.

The importance of partnerships is reinforced by EL2 when he states that "l think
Laerdal is probably unique in the way we work, as we depend a lot on partners."

Global in scope, it operates in 24 countries and has 1,500 employees. In 2010,

Laerdal Global Health was created, a non-profit company, to develop affordable and
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high-impact products that contribute to saving lives in childbirth in non-developed
countries (TJOMSLAND, 2018).

Currently, Laerdal does not only focus on the development and production of
mannequins and other medical equipment. It also contributes to the training of
professional and lay users. Recent studies (for example, BHANJI et al., 2015)
demonstrate that frequent training, of less time, is more efficient than long, but widely
spaced training. Also, it is possible to make them exciting and stimulating through the
QCPR (Quality Cardiopulmonary Resuscitation) Race (Figure 26).

Figure 26 - QCPR Race
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Source: Resuscitation-training. In: Laerdal website... (2019).

In the simulator, there are 12 ambulances on the screen. When performing the
practice correctly, the student makes his ambulance advance with more speed, having
the best CPR quality. This strategy made the training sessions more exciting. EL4

commented that

It is a great success and people love it and can say "l want to try again; | want
to beat this guy because | know how to do it". The course students asked: can
I go home now? And now they ask: can you try again? That's what we want
to achieve, we want to become good at performance.

CPR practice is performed with the Little Anne mannequin, from the Resusci
Anne line. To understand how the company includes stakeholder participation, the

development of the Resusci Anne product was used as the basis for the analysis.
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4.2.2 The history of Resusci Anne

In 1954, Laerdal's founder, Mr. Asmund S. Laerdal, had to use resuscitation
practices on his two-year-old son, who had drowned in the sea. Inspired by the incident
and based on information from the director of the Swedish Red Cross, Asmund learned
of a group of medical doctors and engineers in Baltimore (USA) who developed a new
method of resuscitation, mouth-to-mouth breathing. Impacted by his son's recent
accident, the businessman entered the market for the production of mannequins for
cardiopulmonary resuscitation (CPR). Saving more lives became an obsession for
Asmund and the company itself.

At the time, the main challenge was how to teach people the technique of mouth-
to-mouth breathing. When developing and testing volunteers with a face mask,
Asmund was convinced that the best would be a life-size mannequin. He worked for a
year together with Stavanger anesthetist Bjorn Lind, until he obtained an anatomical
dummy, of high quality, but at an affordable price. There Resusci Anne was born.
According to data from the AHA (American Heart Association), more than 2 million
lives were saved, and 500 million people trained. The CPR method is recognized as
one of the most critical public health initiatives of the last two generations.

In 1960, Asmund took the prototype to the United States, where he met the
pioneers of the resuscitation method, Peter Safar and Archer S. Gordon. With the
partnership and commitment of Peter Safar and Asmund, Bjoern Lind played an
essential role in demonstrating the importance of mass resuscitation training.

In August 1961, in Stavanger, the First International Symposium on Emergency
Resuscitation took place, through collaboration between Laerdal Medical, Peter Safar,
and German specialists, with the participation of specialists from all over the world.

In 1961, resuscitation pioneers, doctors Kouwenhoven, Safar, and Jude
discovered that external chest compressions could provide blood circulation to the
brain when the heart stopped beating, increasing the chance of resuscitation
(GUIMARAES, et al., 2009; HISTORY of CPR, [20197]). This discovery proved to be
a significant potential for Laerdal Medical, as it required the company to update its
mannequins. That year, a Cardiopulmonary Resuscitation Committee was also

established by the World Federation of Anesthesiologists. The creation of the
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committee reinforced the importance of resuscitation techniques, further expanding
Laerdal's business opportunities.

Figure 27 - Resusci Anne — 1970 version

Source: Resusci-Anne. In: EMS Museum... (2019).

In 1969, the company produced the Resusci Anne mannequin for CPR (Figure
27), capable of being used for the practice of artificial ventilation and external chest
compressions®. Always seeking to improve its products and listening to users, such as
medical doctors and nurses, and discussing with its growing network of experts, such

as AHA, and users, in 1971, Laerdal introduced the Resusci Anne mannequin,

8 There are two known versions of CPR: The first, for health professionals and trained professionals:
conventional CPR using chest compressions and mouth-to-mouth breathing at the rate of 30 chest
compressions per 2 per breath. In adult victims of cardiac arrest, it is reasonable for rescuers to perform
chest compressions at a rate of 100 to 120 / min and at a depth of at least 2 inches (5 cm) for an average
adult, avoiding excessive depths of chest compression (greater than 6 cm). The second, for the general
public or for spectators who witness an adult suddenly collapse: CPR only by compression or CPR only
with the hands. CPR with hands alone is CPR without mouth-to-mouth breathing.
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equipped with a printer that provides feedback on real-time training efficiency and
possible areas for improvement on the mannequin (Figure 28).

Figure 28 - Resusci Anne printer equipped

Source: Resusci-Anne. In: EMS Museum... (2019).

More recently, QCPR technology was developed, which allows the monitoring
and analysis of CPR performance more effectively, increasing the efficiency and the
use of training. QCPR technology allows instructors and students to monitor and
analyze the performance of CPR, increasing the ability and the use of exercise. The
Resusci Anne QCPR has realistic anatomy (full-size mannequins) and chest
resistance (the same strength as a person), helping the student to observe the chest
elevation during ventilation, needing to tilt the head/chin lift to ensure that the airways

are open. Besides, there are compatible feedback devices.
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Figure 29 - Resusci Anne QCPR

Source: Resusci- Anne QCPR. In: Laerdal website... (2019).

The SimPad with SkillReporter, allows wireless control on up to 6 models,
controlling heart rates and executing scenarios, even wirelessly. With SkillGuide for
QCPR mannequins, it is possible to expand the measurement, monitoring, and

improve CPR skills (Figure 29). The search for digitization is presented below.

4.2.3 Digitalization

The manipulation of mannequins using electronic equipment is not recent. In
2001 the company already used mannequins with electronic and pneumatic
components, controlled by a computer program. In this sensor system, the feedback
was given in real-time, through a light, and the printing of a receipt. In the past ten
years, these sensors have been introduced into more affordable products. Thus,
currently, the use of sensors occurs even for the most basic training, whereas before,
only for the most advanced training and with more expensive products.

From the insertion of the sensors, the next stage was the use of software on
computers, installed through disks. Then the connection of the mannequin via Wi-Fi,
but still very local. More recently, the company uses apps for more consumers, where
people install an app. Then data can be sent to the cloud more quickly so that we can
get insight into not just how people are doing clinically and about how they are doing

CPR but also how they are using the product.
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For EL4, digitization was a milestone in the development process. One of the
main benefits of the cloud connection is the adjustment of the products for the use that
the customer is making. In the case of applications that allow, for example, up to 42
connections, if the company realizes that the majority of customers used only 8, there
is no need to adjust the link to 42. Feedback is fast and in a different way from personal

monitoring of the customer.

Figure 30 - Digitization in the product development process

Source: Laerdal Medical Services Solution. Intro Ingrid. Laerdal Development Process:
Youtube... (2018).
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Prototyping has also benefited through digitalization, which precedes the
physical prototype (Figure 30). The next stage is to develop prototypes with cardboard.

The literature states that "technology allows for cost savings due to remote
processes and the ability to treat a greater number of patients" (IAKOVLEVA;
OFTEDAL; BESSANT, 2019). Although Laerdal does not deal directly with patients,
the gains that the use of technologies and digitalization have brought to both the
development of innovations and the training of users are evident.

EL4 reinforces that "Everything is better and easier with digital, but the process
is still the same. It's still about construction and sharing." Digitization is also influenced

by stakeholder participation, as shown below.

4.2.4 The development process of Resusci Anne and the inclusion of

stakeholders

To define a structure that supports the development of products, services, and
programs that meet customer needs, business requirements, user and market
conditions, as well as the ISO 9001 project control requirement, Laerdal has developed
the document "Laerdal Development Process 00044432 Rev D".

Even though the practice of standardization processes, such as ISO, is a long
way from incorporating RI standards (WICKSON; FORSBERG, 2015), Laerdal's
interest in promoting a change in organizational culture is perceived. By integrating
control standards, Laerdal offers a structure of criteria and quality indicators necessary
for the full achievement of the RI potential (WICKSON; CAREW, 2014).

The new development concept supported the organizational changes
introduced in September 2016, with a focus on the user-oriented organization. The
initial version dates from May 2017 (Revision A), with revisions being made in
September 2017 (Revision B), February 2018 (Revision C), and the last in November
2018 (Revision D).

The company's development process consists of five stages of the life cycle

(stages) and five screens (gates) (Figure 31).
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Figure 31 - Stages of the innovation process at Laerdal Medical
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Source: Laerdal Medical Services Solution. Laerdal Development Process 00044432 Rev

D.[20197] Stavanger, 2019. Institutional document - internal use.

Despite the apparent linearity of Laerdal's innovation process, the model is more
agile than shown in the figure. What we see is an approximation with the Agile-Stage-
gate model (COOPER, 2016). The model recommends product development through
a prototype in the early stages (Sprint), and quickly obtain feedback from customers
(COOPER, 2016). But the main point of convergence between the model proposed by
Cooper (2016) and the process applied at Laerdal is the construction-test-feedback-
review interaction spirals. The application of this model will be deepened by analyzing
the stages of the innovation process.

The stages are diamonds-shaped, which indicate that there is a divergent and
convergent stage in all aspects. In this way, the company expands to investigate more
possibilities and then to limit, prioritize and select (Figure 32).

The diamond-shaped stages used by Laerdal are inspired by the "Double
Diamond" model, a design tool (WHAT IS THE FRAMEWORK FOR INNOVATION?,
[20197]). The proposal of the device comprises four stages: discover, define, develop,
and deliver.

The first diamond consists of the stages of:

- Discovery: Helping people to understand, instead of merely assuming what the
problem is. It involves talking and spending time with people affected by the issues,
and

- Definition: From the insight collected from the discovery stage, assist in

defining the challenge differently.
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Figure 32 - Diamond-shaped stages
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Source: Laerdal Medical Services Solution. Intro Ingrid. Laerdal Development Process:
Youtube... (2018).

The second diamond consists of the stages of:

- Development: | encourage people to give different answers to the clearly
defined problem, seeking inspiration elsewhere and creating a joint project with a
variety of different people, and

- Delivery: Different Test solutions on a small scale, rejecting the ones that don't
work and improving the ones that worked.

The model used by Laerdal is restricted to the first diamond (discovery and
definition).

The limitation in each of the "diamonds" ends up being the sieves (gates), which
aims to indicate that the necessary activities in each of the stages were carried out and
that the appropriate information was captured. The sieve can lead to three possible
results:

- Moving on to the next stage - it is a suitable product, and enough is known to
move on;

- Stay at the current stage - further investigation is needed;

- Finish - it is not desirable or viable or doable.

The possible results presented by Laerdal are consistent with one of the stages
proposed by Cooper (2008), namely, the criteria based on which the project is judged.
For the author, this stage includes rules that must be met or eliminatory questions (a

checklist) designed to eliminate misfit projects quickly; and it must meet the criteria that



148

are scored and added (a point counting system), which are used to prioritize projects
(COOPER, 2008, p. 215).

What draws attention in the model used by Laerdal is the transversal line that
runs through all stages. To achieve the main objective of helping to save lives, what is
built in each of the stages must be shared. Collaborative construction and sharing are
perceived in almost all stages. To this end, the company uses practices that are a
reference in the industry and Design Thinking methodology.

The development process was built on eight principles:

1) Saving lives and business potential - projects are prioritized, defined their
scope and monitored, intending to save lives and the business potential that it can
represent;

2) Focus on the user and the customer - first, understand users and partners
and keep them involved throughout the process while solutions are developed and
tested;

3) Expanding before narrowing - diverging into new possibilities, being creative
and considering new opportunities and then converging, deciding what should be
prioritized;

4) Focus on building and sharing - building several prototypes, sharing and
receiving feedback, to be able to refine further;

5) Easy to understand - simplify the focus on the requirements and principles of
ISO9001, as opposed to a detailed recipe for development;

6) A typical process - the development process is standard between Laerdal
Medical and Laerdal Global Health;

7) Focus on the method, not on the documents - the understanding that is
obtained throughout the process is described in the papers. Reports are necessary,
but the most important thing is to develop the process and arrive at the right solutions;

8) Integrated solutions - work in an interdisciplinary way to develop integrated
solutions that can include digital, physical components, sales, and services. They
complete the system and are not perceived as fragmented pieces.

Despite the certainty that partners are very present in the innovation process,
there is some difficulty in describing how this process is done. EL2's speech illustrates
this.
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It's complex to answer them directly because it's kind of just like a natural
activity. It's so embedded in the way that we work, so for us it's not like a
question to be answered. It's just it's the way we work, yeah. And we work so
close to our partners. Our partners rely on us and we rely on our partners,

Not only in the case of Resusci Anne, but also for other products, the inclusion
of specialists and users is carried out in different stages. EL2 also reinforces that

You will see that not only for the products that we do in partnerships, because
we don’t develop everything in partnerships. We do something that we do just
internally, but we always do it with the customers. So the users, the end users
are being involved in the development activities, even though they aren’t like
formal partnerships. So again, using this development process, whenever we
are working on something new and create a prototype, we bring it out to users.

Despite the difficulties pointed out in the literature, especially about maintaining
power over the process (LUBBERINK et al., 2017) and different views and interests
(BLOK, HOFFMANS, WUBBEN, 2015), it appears that at Laerdal the process is
standardized, flowing naturally throughout the organization.

What was evident is that there is the active participation of institutional partners,
such as the American Heart Association (AHA), the British Heart Foundation (BHF),
the National League for Nursing (NLN) and the Stavanger Acute Medicine Foundation
for Education and Research (SAFER). In addition to them, the primary users are also
included, as advanced life support practitioners - health professionals, especially
paramedics and people working in ambulances, firefighters and nurses - but also
ordinary people, such as people working in hotels, gyms, swimming pools, people who
have other jobs, and health is a secondary issue for them. The groups vary according
to the stage of development.

Laerdal explores the diversity of stakeholders, including basically non-economic
stakeholders (BLOK, HOFFMANS, WUBBEN, 2015), who have no economic interest
based on innovation, but rather seek to contribute to the quality and applicability of
products.

The identification of the need for an improvement or new product occurs in
several ways. One is through long-term relationships with organizations, and these
associations, talking to people from other agencies involved. EL3 illustrated through
the mannequins developed to reduce infant mortality, the identification of the
opportunity in this field: “The challenges around maternal death linked to birth is no

secret.”. For EL3, there are different ways for a project to start. Still, it often begins as



150

part of the ongoing conversations it has with stakeholders and who can be experts and
program organizers but can also be healthcare providers. In some cases, the solution
was developed as a student project during the summer. This prototype was presented
at a conference in the area.

The time for development is not very long, already part of the routine. To explore
the need, the company believes in reading, researching, and talking to people and
devising a formula. The way to do this is private to the company, according to EL3.

We have a kind of a way to formulate need statements and the resource of
one technique called questions which we use quite a lot. Where you need to
make a sentence that describes a challenge. One sentence. And then in the
truth and explore stage, you might have madly different sentences like that,
and you choose one to organize the project around.

The first job is basically to find the challenge that has the most significant
potential. From there, the implementation team will suggest the network or some
people who can help find the right people to be involved. The next stage is to configure
what to do while building prototypes. The objective of this stage is to gain confidence,
understand the need very well, and also develop an outline of a solution that has the
potential to meet that need.

As highlighted by the Vice President of the Patient Care Business Unit, Ingrid
Laerdal (video L6), and previously mentioned, the development process uses
the Design Thinking methodology. Design Thinking is used in the first stages of the

process, as in the exploration and conceptualization stages.

4.2.4.1 Explore

Based on the principles, the Explore stage seeks to detect needs, identifying, or
learning something. It includes actions to develop insights, identify needs, and promote
direction for the next stage (Figure 33).

This stage is considered the starting point when it is known what they are
“curious about,” and what can be a solution. Different sources can trigger an
exploration stage:

- Partners pointing out a gap, the company investigates the business potential;

- User feedback or the identification of a market opportunity identified by the

sales area;
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- Rethink or improve an existing product or service.

Figure 33 — Explore process

™

(A
Source: Laerdal Medical Services Solution. Intro Ingrid. Laerdal Development Process:
Youtube... (2018).

From sketches and prototypes of different solutions (without seeking the
solution immediately), the dialog with users and experts is open. For EL3, this is the

main objective.

We want to learn about — the main purpose in the early stage would be to
learn more about the need and also figure out should this be an app or should
it be a practical tool, should be a reusable tool, should it be like there’s always
different pathways you can follow and if we can make different prototypes.

Also, according to EL3, they can spend a few weeks while the team is building
and generating ideas, to later organize a meeting with users and specialists, or even
use the local hospital. They also participate in events and conferences. Besides, many
international experts visit Laerdal regularly.

There is a full flow of interested people who come to the company. How they do
this, or the context may be different in each case, but do not proceed to the next stage
without first sharing what was created with experts and users.

EL1 describes that the workflow of the team involved, who considers that after
an idea has been developed, it may again have adjustments, according to the

feedback. EL3 summarizes this stage by describing that,

What we learned through that iteration, after our meetings and sharing
sessions, and make a plan for the next iteration and then we say okay, out of
these 3 things that we presented, number 1 seems less — there is less
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potential for 1 but B with some elements from C might be interesting. And we
also learned something new about the need that stimulates us to explore this
site idea. And then we build a new prototype and do the same thing again.
Share with people and summarize what we learned and make a plan for the
next iteration.

EL4 further details the prototyping process, stating that the physical and digital
process is quite similar. The main change is that before making the prototype with
cardboard and plastics and making a model of a product and talking about it with
people, they do precisely the same thing, only with digital prototyping tools. It's just a
matter of how fast and cheap it can be. For him, "It is still about building and sharing."

EL4 assumes the responsibility that it is vital to "make it happen" in the first two
stages. Thatis, failing too early, having as much exposure as possible to our customers
and users in the beginning. So, when they fail, it's easy to redo and move in a different
direction. The financial aspect weighs in this process, because for EL4, "If we can use
the design process to fail earlier and fail more cheaply, that's success | think for us."

By including stakeholders already in the first stage (and in the following, as
described below), Laerdal directs the innovation process to generate the most
favorable results in favor of people, the planet, and, also, financial sustainability
(ILLIES; MEIJERS, 2009; SUTCLIFFE, 2011).

The first gate (1 - The need) is made from that moment. The activities conducted
and the refined needs statements are presented in a summary project.

The decision may be to proceed to conceptualize, but it may also decide that
the topic initially brought up does not have the expected potential, and it is interrupted.

The assumption adopted by Laerdal is related to maintaining the results and
their models with the essential information necessary for decision making (COOPER,
2008).

Different sources can trigger the Explore stage. Concerning external
stakeholders, it can occur through gaps pointed out by partners (such as the American
Heart Association (AHA) or the National League for Nursing (NLN)), driven by user
feedback (as health professionals) (Figure 34).

For this, healthcare professionals can be interviewed or observed, use sketches
or mock-ups to start dialogs with partners, visit paramedics working in ambulances,

invite partners and users to workshops.
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Since the partners are not always physically close, some are invited to come to
the company. In other cases, Laerdal employees travel to where people are. The
conferences are also very explored, as it is a productive meeting point, which
generates the opportunity to meet many talented people in organizations. Laerdal has
been organizing the Simulation User Network (SUN) for over ten years in the United
States, considered one of the most traditional events of realistic clinical simulation.
With the target audience of academic coordinators and specialists in the field of
realistic clinical simulation, teachers, medical students, nurses, managers of simulation
centers in hospitals and universities, technicians of simulation laboratories and
educators in the areas of emergencies, the event bets on presentation of best
simulation practices, networking, introduction of new strategies and technologies,
mixing the performance of academic research with the most modern solutions

developed in the area.

Figure 34 - Stakeholder participation in Explore stage

Source: Laerdal Medical Services Solution. Explore. Laerdal Development Process:
Youtube... (2018).

From the actions performed initially, it is possible to identify the processes and

routines that underlie the fundamental dimension of Explore (Table 24).

Table 24 — Stakeholder inclusion processes and routines in the Explore stage

Processes and Routines Representative data of Explore

Conversation with users “So, the users, the end users are being involved in the
development activities, even though they aren’t like formal
partnerships.” (EL2)

Observation of product use | “Throughout this stage there are many methods that can help
us identify needs. Some of these activities might be ...
observing healthcare workers.” (VL7)
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Participation,  organization
and exhibition in Congresses

“..when | joined Laerdal, | did the first event in Brazil, called
Mini Sun (Simulation User Network) that takes place at a
university for a day, to connect people who are interested, no
matter the level, but who have a link with the simulation or with
health education.” (EL8)

“And during that conference, we showed a concept to different
people and got interest from Japaigo on like the topic...” (EL3)

Attention to contacts made
by customers and users

“Laerdal uses multiple channels as....social media, customer
services”(EL10)

through social networks,
CSC
Exploring the contact of | “Julia, for example, at Unisinos, when she has a problem, she

employees in the marketing
and sales areas

sends an email to Biomedica, but copying Janaina, copying
the service in SP and everyone is warned of what is happening
so that she has a quick response.” (EL9)

Participation and
organization of training and
qualification events

“'m an instructor and | can see that they struggle with
something and the feedback is not good, is easy to remember
and it's hard to fail, because I've experienced it and seen
someone’s struggle and | want to fix it.”. (EL4)

“We go 3 times within these 3 months to 3 conferences. One
is an external conference which is a simulation conference, it’s
called I am [inaudible] that’'s where a lot of different companies
come who are engaged in simulation and then you can also
fish for some user feedback and then the two other
conferences are in Europe and the other one is US. So that's
now our plan, to cover 3 conferences, to have 10 customers
for these generative or reflective kind of work and at the end
we are planning to send out a survey with a test to validate all
the qualitative input we have discovered on a bigger scale.”
(EL6)

Registration and
documentation of ideas and
suggestions

“It is important to document and summarize the insights and
share them, because we will then be able to discuss and
decide which needs to focus on. (VL8)

Source: by the author.

In this stage, there are also some external stakeholders, shown in Table 25:

Table 25 - Stakeholders included in Explore stage

Phase

Stakeholders

Explore

Institutional partners .

American Heart Association (AHA)
. British Heart Foundation (BHF)

. National Leaghe for Nursing (NLN)
Stavanger Acute Medicine Foundation for
Education and Research (SAFER)

Healthcare professionals | o

Medical doctors
e Paramedics

e Firemen

e Nurses
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Common people Employees of:
e Swimming pools
e Hotels
e Gyms

Source: by the author.

The next stage is Conceptualize.

4.2.4.2 Conceptualize

When the decision is made to move forward, it moves to the Conceptualize
stage, which works to create several ways to meet the identified need. In this stage,
possible concepts are developed, which must be evaluated (with users and partners).
The selected concept must be aligned with the company's mission, fulfilling the user's
needs and developed with the technology available within a solid business case.

The stage begins with the divergence, where different alternative ways appear
to meet the user's selected needs. In this stage, several prototypes are created quickly
to obtain feedback. The prototype can be any way to communicate better an idea, such
as a mockup (models or representations of objects and products, in their original size
or on a large scale), a video made through a smartphone, or sketches of buttons on a

screen (Figure 35).

Figure 35 - Prototypes
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Source: Laerdal Medical Services Solution. Conceptualize. Laerdal Development Process:
Youtube... (2018).

Prototypes can be shared internally, with partners or with end-users.
The concepts will be selected at the expense of others based on relevant
parameters, such as user feedback, life, and business potential, and how to bring it to

market.
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The stage ends with Gate 2 - The Concept, where the selected concept and its
justification of choice (how it will save lives and its business potential) is presented, in
addition to the journey required to reach this conclusion.

In the Conceptualize stage, when prototypes are created, the participation of
stakeholders is essential. Since prototypes can be shared with partners or end-users,
one of the strategies is to bring several types of prototypes, which allows people to
provide comparative feedback.

Besides, prototypes can be created in conjunction with users, where they can
make their ideas tangible (Figure 36).

Figure 36 - Stakeholder participation in the Conceptualize stage
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Source: Laerdal Medical Services Solution. Conceptualize. Laerdal Development Process:
Youtube... (2018).

From the actions carried out in the conceptualization stage, it is possible to

identify the processes and routines (Table 26).
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Table 26 — Stakeholder inclusion processes and routines in the Conceptualize stage

Processes and routines

Representative data of Conceptualize

Presentation of several
prototypes through visits to
partners

“...it might be as much as a week to organize a meeting with
users or experts and that can happen with — sometimes we
will use the local hospitals, sometimes we will be part of
events, or take advantage of meetings that are happening
anyway. “(EL3)

“All of these iterations we got in touch with users and experts
and we were in during one of the field tests we went to the
town of Mikaela in northern Ethiopia. And we spend a week
with this group of midwives and birth attendants at training that
they had in front of the visit.” (VL3)

Presentation of several
prototypes by calling
partners and users to the
company's headquarters

“It's just as important to summarize, document and share this
information effectively.” (VL9)

“‘And then we summarize what we learned through that
iteration, after our meetings and sharing sessions, and make
a plan for the next iteration and then we say okay, out of these
3 things that we presented, number 1 seems less — there is
less potential for 1 but B with some elements from C might be
interesting.” (EL3)

Registration and
documentation of ideas and
suggestions

“It's just as important to summarize, document and share this
information effectively.” (VL9)

“‘And then we summarize what we learned through that
iteration, after our meetings and sharing sessions, and make
a plan for the next iteration.” (EL3)

Source: by the author.

In Conceptualize, some external stakeholders are highlighted, shown in Table

27.

Table 27 — Stakeholders included in the Conceptualize stage

Phase

Stakeholders

Conceptualize

Institutional partners .

American Heart Association (AHA)

e British Heart Foundation (BHF)

¢ National Leaghe for Nursing (NLN)
Stavanger Acute Medicine Foundation for
Education and Research (SAFER)

Healthcare professionals

e Medical doctors
e Paramedics

e Firemen

e Nurses

Source: by the author.

The development of the final project is carried out in the next stage.
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4.2.4.3 Develop

The next stage is to Develop, which develops the final project for the selected
concept. It details the solution, manufacturability, risk reduction, and technical and
regulatory requirements. In this stage, there are still dialogues about improvements
with specialists, users, and partners and the supply chain.

Figure 37 - Prototype development

Source: Laerdal Medical Services Solution. Develop. Laerdal Development Process:
Youtube... (2018).

As the stage progresses, integrated working prototypes are shared, tested, and
proven in dialogue with partners and fellow users' experts (Figure 37). According to
EL2,

And then we learn, then we go back, and we do the modifications, we create
a new prototype, we go back to the partner. So, this is going back and forth
and this is very much described in our development process.

Conceptual design is refined through iterations, which is the way the company

works, assesses risks, and plans each iteration. For Laerdal, the way to perform
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iterations is to ask: What is the most significant risk? What are the most difficult tasks

that need to be solved with the product? Are there any knowledge gaps that we need

to fill?

At the end of the development stage, the Gate 3 - The Design, refers to the

exact details of the project, what to deliver and how to deliver it and why it is done in

this way. The remaining work must be planned, and the risk of not fulfilling the plan is

acceptable.

In the Develop stage, prototypes are shared, tested, and proven together with

partners, specialists, and users (Figure 38).

Figure 38 - Stakeholder participation in the Develop stage

Source: Laerdal Medical Services Solution. Develop. Laerdal Development Process:

Youtube... (2018).

From the actions carried out in the Develop stage, it is possible to identify the

inclusion processes and routines (Table 28).

Table 28 - Stakeholder inclusion processes and routines in the Develop stage

Processes and routines

Representative data of Develop

Demonstration and testing
of the prototype by visiting
partners

Mamabirthie Design Process (VL4)

Demonstration and testing
of the prototype by calling
partners and users to the

company

As the stage progresses, integrated working prototypes are
shared, tested and proved in a dialogue with users’ experts’
partners at al. (VL10)
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Registration and

suggestions

documentation of ideas and

(VL10)

“During the develop stage, design input, design output, risk
assessment and plans for deliver stage are documented.”

Source: by the author.

In this stage, there are also some external stakeholders, shown in Table 29:

Table 29 - Stakeholders included in the Develop stage

Phase

Stakeholders

Develop

Institutional partners

o American Heart Association (AHA)
o British Heart Foundation (BHF)

o National Leaghe for Nursing (NLN)
Stavanger Acute Medicine Foundation for
Education and Research (SAFER)

Healthcare professionals

e Medical doctors
e Paramedics

e Firemen

e Nurses

Source: by the author.

At the end of the Develop, it moves to the Deliver stage.

4.2.4 .4 Deliver

The Deliver stage goes from being an iterative process of compilation and

sharing to becoming a linear delivery process. In this stage, the technical and design

risks have been reduced to an acceptable level, and it is considered that the remaining

work of the project can be carried out on time and budget. The project organization is

expanded at this stage, starting with the project management (Figure 39). Production

implementation and product launch activities are also carried out.




Figure 39 — Laerdal Project Management System
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What remains is to prepare the organization to implement the solution in the
market, where a large part of the organization, including marketing, sales, services,
manufacturing, logistics, and quality control departments, is involved. In this stage, the
detailed launch planning for the market will also be made, which includes the launch
strategies, goals, and objectives (product, price, promotion, positioning, and
distribution channel strategies). Relevant regulatory tests and approvals must also be
carried out in the markets where the product will be launched (Figure 40).

Figure 40 - Product testing

Source: Laerdal Medical Services Solution. Deliver. Laerdal Development Process:
Youtube... (2018).

In the last gate (4 - The Solution), the product is transferred to the production
and the release of a marketable product to the market.

Once in the Deliver stage, the project moves to the engineering process, when
there is no interaction with external stakeholders.

Ingrid Laerdal (LAERDAL MEDICAL SERVICES SOLUTION. DUALITY.
LAERDAL DEVELOPMENT PROCESS: YOUTUBE..., 2018) reinforces that the first
two stages are concentrated around finding the needs and concepts that meet the
requirements, and the working methods are exploratory with many uncertainties and
open questions. Here the contribution of external stakeholders is much more
significant. In Develop and especially in Deliver, the process is now geared towards

engineering, with the search for technical solutions.
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4.2.4.5 Implement

The last stage, Implement, aims to achieve the company's mission - to help
save lives. In this stage, it is verified if the product has the planned impact, and
adjustments and adaptations are made for different markets.

To help users and partners achieve their goals with training and patient care,
Laerdal supports users in the field with technical and educational services (Figure 41).

Figure 41 - User training

Source: Laerdal Medical Services Solution. Implement. Laerdal Development Process:
Youtube... (2018).

In the last stages, designers interact with both marketing department and the

market. EL6 explains that

you would have marketing with graphic designers and then when something
is implemented, if it's digital, then you still need to monitor market feedback
and you know, learn from them and maybe do a little round of these, like okay.
Based on this feedback of usage, what is it that we understand from doing to
improve it? Basically, it can be the same with a much shorter cycle.

In this last stage, Implement is where users have questions and concerns and
are open to giving feedback (Figure 42). It is thanks to the responsiveness to listen,

learn, and act according to this relationship with the user that the implementation

process is successful.
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Figure 42 - Stakeholder participation in the Implement stage

Source: Laerdal Medical Services Solution. Implement. Laerdal Development Process:
Youtube... (2018).

After the product has been implemented, several channels are used to maintain
contact with customers and users, emphasizing listening. The interviewee EL10
specified that marketing and sales departments, social media, Customer Service
Center (CSC), as well as conferences, are the main channels for listening to customers
and users.

In many cases, the user contacts CSC to ask questions about guarantees, but
also to report different uses of the product. This behavior is encouraged by Laerdal,
which supports the client to be part of the process through a positive relationship. A
point of note is that in cases of use other than what is recommended, the product
warranty is not affected. This makes users more confident in developing new
applications, knowing that they will not lose their warranty, or will incur extra costs.

Laerdal has a weekly routine (daily, if any urgency is identified), in which the
information shared through CSC, shared through a "knowledge link" with the Research
and Development (R&D) department. The demands are sent to the design and
engineering teams, which check how many similar orders are made, how often, and
what the impact of the change is. Feedback to customers is given through the same
channel, informing whether the suggestion was accepted or not, to recognize the
partnership.

In addition to the product, Laerdal is also concerned with sharing new ideas and

creativity in training. The company engages those who carry out training through
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simulation meetings, to share new ideas on how to make training more realistic, or how
to prepare practice with fewer resources.
From the actions carried out in the last stage, implementation, it is possible to

identify the processes and routines (Table 30).

Table 30 - Stakeholder inclusion processes and routines in the Implement stage

Processes and routines

Representative data of Implement

Dialog with users

“Our responsiveness to listen, learn and act on these
supports a successful implementation process.” (VL13)

“Learnings from user behavior, partner feedback and market
needs help us discover new needs and opportunities.”
(VL13)

“Yes, we still have to talk to them, we don’t get the complete

picture, but we do get some numbers. Because we are very

much out and talking to our customers all the time to really
understand what they like, need and want.” (EL4)

Observation of product use

“Learnings from user behavior, partner feedback and market
needs help us discover new needs and opportunities.”
(VL13)

Participation, organization
and exhibition in
Congresses

“Learnings from user behavior, partner feedback and market
needs help us discover new needs and opportunities.”
(VL13)

Attention to contacts made
by customers and users
through social networks,

CSC

“Learnings from user behavior, partner feedback and market
needs help us discover new needs and opportunities.”
(VL13)

Exploring the contact of
employees in the marketing
and sales areas

“Learnings from user behavior, partner feedback and market
needs help us discover new needs and opportunities.”
(VL13)

Participation and
organization of training and
qualification events

“So we try to like in the conferences, we try to organize with
that, with the local marketing team, so they help us engage
the users upfront and we set aside a room and that’s our
plan for the next workshop and then we invite the participants
upfront, we have a list of applicants with their profile for the
conference, so we try to invite them personally or we just go
to the conference and we hijack some sessions and ask the
participants there if they are interested to get in touch with
us.” (L6)

“And we are also instructors ourselves with the teams who
make products for the community training like general public,
they are all instructors, they can give classes themselves, so

they aren’t just observing users, but they can be users. So

I’'ve been giving a lot of classes myself, I've been training
friends, family and group of people that ask really. And then
just to get to do experience the life of an instructor, because
those are the people that we try to serve. So it’s really the
ultimate way of having user insight is to do that.” (EL4)
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Registration and
documentation of ideas and
suggestions

We might be measuring the retention rate of new nurses
after a newly implemented training program. We might be
following research studies that look into the changes in
newborn survival. We might be tracking the quality
improvement of CPR performance or measuring to see if the
assumptions in the business case were correct. (VL13)

Source: by the author.

The processes and routines in the Implement stage are the same as in the

Explore stage. From a new product or version, communication is established with

customers and users for their evaluation. At that moment, the channel opens up again

for new ideas, suggestions, or problems that will be developed in a new stage of

Explore. This demonstrates the continuity of the process established by Laerdal.

Although the literature suggests that inclusion occurs from the first stages of the
innovation process (OWEN; MACNAGHTEN; STILGOE, 2012; STILGOE; OWEN;
MACNAGHTEN, 2013), empirical cases describe inclusion only at the end of the

process (SILVA et al.,, 2019). Contrary to these cases, Laerdal favors inclusion in

several stages, from the first one, until the moment the product reaches the market.

Finally, some stakeholders, shown in Table 31, stand out:

Table 31 - Stakeholders included in the Implement stage

Phase

Stakeholders

Implement

Institutional partners

. American Heart Association (AHA)
. British Heart Foundation (BHF)

. National Leaghe for Nursing (NLN)
Stavanger Acute Medicine Foundation for
Education and Research (SAFER)

Healthcare
professionals

e Medical doctors
e Paramedics

e Firemen

e Nurses

Common people

Employees of:

. Swimming pools
. Hotels

o Gyms

Source: by the author.

Just as the processes and routines in the Implement stage are the same as in

the Explore stage, the same occurs with stakeholders. During the research, it was not

established whether Laerdal seeks, whenever possible, to call the same people to

evaluate the evolution of the product.
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The cycles previously mentioned by EL6 are represented graphically by the
image that guides the essence of the project (The Core Process), shown in Figure 43.

Figure 43 - The Core Process

Build Share

Source: Laerdal Medical Services Solution. Laerdal Development Process 00044432 Rev

D.[20197] Stavanger, 2019. Institutional document - internal use.

When represented in a spiral shape, it is clear that the company values,
throughout the process, building and sharing, advancing from the first stage (Explore)

until the achievement of its objective, which is to “Help save lives.”

4.2.5 Microfoundations of Laerdal's dynamic capabilities in the inclusion of

stakeholders

By understanding that the microfoundations of DC are responsible for more
stable explanations about the environment where the company operates (COLEMAN,
1990), the microfoundations identify processes, procedures, organizational structures,
decision rules, among others, that support dynamic capabilities (TEECE, 2007). From
the analysis of the inclusion of stakeholders in the innovation process, it is possible to

identify stakeholder inclusion processes and routines. It is understood that for
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integration to meet the precepts of the concept of RIl, dynamic capabilities are needed
to support the processes and routines (microfoundations of DCs) (Figure 44).
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Figure 44 - Microfoundations of dynamic capabilities in the inclusion of stakeholders - Laerdal case
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Source: by the author.
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In the same way, as was highlighted in the previous case, the processes
and routines identified for the inclusion of stakeholders in Laerdal can be
considered microfoundations of DC as they contribute to the detection,
apprehension, and transformation of knowledge during the inclusion process.

When considering that to innovate responsibly, it implies a collective and
continuous commitment to anticipate, reflect, include and respond (OWEN et al.,
2013), the list of DC microfoundations for the inclusion of stakeholders will be

analyzed from the dimensions of anticipation, reflexivity, and responsiveness.

4.2.6 The Dimensions of Responsible Innovation at Laerdal

For Owen et al. (2013), a framework for responsible innovation can
“accommodate the plurality of political and ethical considerations, as they are
related to convenience and social acceptability” (p. 37). For the authors, for
innovation to be truly responsible, it must be anticipatory, reflective, deliberative
(inclusive), and responsive.

Anticipating means assessing what can be done or what else can be
done. Anticipation, for Laerdal, does not occur at the micro-level. It is anchored
in the philosophy of its founder, who stated (LAERDAL, 2016, p. 3):

We believe that if we can create value to the society at large, and do
our job well, satisfactory economic results will follow and allow us to
build a stronger company with time.

Also, itis anchored in its mission (Helping to save lives) and the company's
vision: "No one should die or be disabled unnecessarily during birth or from a
sudden illness, trauma or medical errors." (ABOUT LAERDAL. LAERDAL
MEDICAL SERVICES SOLUTION. STAVANGER... [20197]).

Daily, questions such as "How might we train healthcare professionals to
care for newborns confidently?" Or "How might we improve survival from sudden
cardiac arrest in hospitals?" (LAERDAL MEDICAL SERVICES SOLUTION.
EXPLORE. LAERDAL DEVELOPMENT PROCESS: YOUTUBE...,2018) are based on
them. The search for an answer begins to be built. Laerdal is aligned with the

idea that organizations should engage in activities that improve their long-term



171

vision, allowing them to be aligned with their decision-making processes for
innovation (BARTLETT, 2009), in addition to understanding the innovation
environment, social needs and problems to be solved (LUBBERINK et al., 2017).

Reflecting on what is known and what is not known, the risks associated
with uncertainty, questions, and dilemmas is another dimension of RI. At Laerdal,
some practices provide the necessary support, especially during the innovation
process. The gates established between the stages stimulate reflection, by
allowing the product to move to the next stage, if appropriate, do not proceed if
there are still questions and, finally, be finalized, as it does not meet Laerdal's
assumptions, or yet impracticable or feasible (LAERDAL MEDICLA SERVICES
SOLUTION. LAERDAL DEVELOPMENT PROCESS 00044432 REV D.[20197]
STAVANGER, 2019. INSTITUTIONAL DOCUMENT - INTERNAL USE). For Laerdal, it

is essential to minimize adverse effects:

Business and industry policies and operations can play a major role in
reducing impacts on use of natural resources and the environment.
Laerdal is committed to doing business in an environmentally
responsible manner throughout its entire manufacturing and distribution
chain and network. Laerdal shall minimize adverse effects on the
community, environment and natural resources by utilizing
environmentally compatible materials and manufacturing processes
wherever feasible thus safeguarding public health and safety. (Laerdal
Medical Services Solution. Code of Conduct [20197] Stavanger, 2019.
Institutional document - internal use, p. 8).

Besides, the Code of Conduct establishes that Laerdal must, in
partnership with government agencies, contractors, suppliers, and communities,
continuously strive to improve its performance to benefit, as much as possible,
its owners, employees, customers, business partners, communities, and the
environment. One perceives the close relationship with partners and users and
their influence on Laerdal's reflexivity dimension, creating a culture of employee
empowerment (CHALMERS, 2013), in addition to critical evaluation by third
parties (ANDERSSON; LUNDBLAD; JANSSON, 2012).

Including stakeholders is a natural consequence, since the company
believes that the mission can only be achieved by working in partnership. Based
on this macro view, the company establishes a series of processes and routines

that make inclusion an essential part of its development process.
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Table 32 summarizes the inclusion process, represented by the acronym
3W1H:

Table 32 - 3W1H of inclusion - Laerdal

WHO (agents) WHEN
Employees in the departments Stages
of: e Explore
e Design e Conceptualize
o Marketing e Develop
e Sales e Implement
WHO (stakeholders) HOW
e Institutional partners e Establishment and maintenance of
e Health professionals strategic partners
e Common people e Dialog with users

¢ Observation of the use of products

e Participation, organization and
exhibition at congresses

e Attention to contacts made by
customers and users through social
networks, CSC

e Exploration of the contact of employees
in the marketing and sales areas

¢ Participation and organization of
training and qualification events

e Registration and documentation of
ideas and suggestions

e Presentation of several prototypes
through visits to partners

e Presentation of several prototypes by
calling partners and users to the
company's headquarters

¢ Demonstration and testing of the
prototype by visiting partners

¢ Demonstration and testing of the
prototype by calling partners and users

¢ Incentive to training and qualification of
users

Source: by the author.

Within the stakeholder categorization (STAHL, 2013), developed from the
literature, it appears that Laerdal contemplates, in the Explore stage, three
essential groups. The first one is representatives of society, through associations
and organizations such as AHA and BHF. This group contributes by helping to
circumvent the challenges inherent to health products (DEMERS-PAYETTE;
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LEHOUX; DAUDELIN, 2016). Still having healthcare professionals (second
group), who in this context, are the primary users of the products, reinforces the
importance of the inclusion dimension in the RI. Finally, consultation with
common people (third group), or laypeople, encourages the company to develop
a more straightforward and more objective language. These groups follow along
the innovation process, being responsible for checking and criticizing what was
developed based on the knowledge generated in the previous stage.

The How dimension shows the microfoundations of DCs previously
presented (Figure 44). As in the case of Siemens, many of these
microfoundations are exploited by other companies, not necessarily contributing
to genuinely responsible innovation.

Among the thirteen microfoundations listed, two stand out as those that
effectively contribute to the responsibility for innovation, and that is intrinsically
related to inclusion. The first of these is the establishment and maintenance of
strategic partners. As previously described, international alliances contributed to
the company's multicultural adaptation. These partnerships provide both to the
suggestion of new lines of action or the validation of new products or features, as
well as to the dissemination of knowledge, through the delivery of training kits or
even in large-scale training and distribution, such as AHA (American Heart)
Association), the British Heart Foundation (BHF) and the National League for
Nursing (NLN). In product development, Laerdal has a partnership with the
American Academy of Pediatrics (AAP), and with Jhpiego, affiliated with The
Johns Hopkins University. From these partners, Laerdal establishes a differential
in the appropriation of highly qualified knowledge.

The second microfoundation is the Incentive for training and qualifying
users. The company was a pioneer in medical simulation. Simulation is, in short,
the imitation of situations to prepare and learn about real situations. Laerdal
understands that the development of simulators is not enough if its use is not
disseminated and done correctly. To expand this spread, Laerdal created a global
division, which aims to save lives in poorer countries. Based on a new business
model, financed from the sale of products to developed countries, the value is

invested in training and support for emerging countries. The exercises are
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designed together or through their strategic partners. In this training, many in the
fields of product testing, along with the primary users (for example, midwives and
birth attendants), the main objective of the training is achieved by providing
confidence for the real situations that will be faced. Besides, another gain in the
relationship with users is the observation of use. On a visit to a testing ground in
Ethiopia, the Product Development Manager was faced with an unusual situation.
The product had been developed for users wearing pants, not skirts. A cultural
factor in the country prevented the best use of the simulation (training).

From then on, the observation generated an improvement in the product
to adapt to the type of clothing. This adjustment in the product demonstrates
Laerdal's responsiveness. The company's responsiveness is not only focused
on product improvements but also to ensure product compliance with new
regulations. Strategic partners here also play a key role, disseminating
information about possible changes in laws and market trends (L5). Laerdal's
premise is to align stakeholder interests with the general objectives of innovation
(BLOK, HOFFMANS, WUBBEN, 2015; JAMALI; YIANNI; ABDALLAH, 2011).

In short, it is evident that Laerdal not only develops its products but also
responsibly directs its business model, generating a positive impact on the
business environment, with social and environmentally sustainable practices
(OWEN et al., 2013; VAN DE POEL et al., 2017).

To summarize Laerdal's Rl dimensions, a summary table (Table 33) is

presented, just as it was done in the analysis of the Siemens case.



Table 33 - Rl dimensions — Laerdal

(3 Laerdal RESPONSIBLE INNOVATION DIMENSIONS
WHO WE ARE? INCLUSION REFLEXION
Mission, Vision or Purpose WHO (agents) WHEN What are you working on? Why are you working on this?
Employees in the Departments of: Stages:
,'aes:f", (E:"p'“e ; The gates established between the product development phases
Help save lives. No one should die or arketing oncepiualize stimulate reflection, by allowing the product to move to the next
be disabled unnecessarily during birth Sales Develop phase, if appropriate, do not proceed if there are still questions
or from sudden illness, trauma or Implement and, finally, be finalized, for not attending to Laerdal's
medical errors. assumptions, or still impracticable or feasible.
In partnership with government agencies, contractors, suppliers
and communities, continuously strive to improve their
performance in order to benefit, as much as possible, their
owners, employees, customers, business partners, communities
and the environment.
ANTICIPATION WHO (stakeholders) HOW (como) RESPONSIVINESS
Establishment and maintenance of
Who can be affected in the future? strategic partners How could you approach it differently?
Institutional partners Dialog with users
Healthcare professionals Observation of product use Product adjustments.
Common e Participation, organization and

We believe that if we can create value
for society in general and do our job
well, satisfactory economic results will
follow and allow us to build a stronger
company over time.

exhibition in conaresses

Attention to contracts made by
customers and users through social
networks and SAC

Exploring the contact of employees in
the marketing and sales areas
Participation and organization of
training and qualification events
Registration and documentation of
ideas and suggestions

Presentation of various prototypes
through visits to partners
Presentation of several prototypes by
calling partners and users to the
company's headquarters
Demonstration and testing of the
prototype by visiting partners
Demonstration and testing of the
prototype by calling partners and users
Encouraging training and qualification
of users

Strategic partners here also play a key role, disseminating
information about possible changes in regulations and market
trends.

Source: by the author.
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The application of the RI Canvas in the Laerdal case proves that the company
meets the requirements to be considered responsible.

Upon concluding the analysis of the cases, individually, the next chapter
presents the result comparatively, as well as analyzing the dynamic capabilities that
enhance the inclusion of stakeholders in the RI process.
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5 COMPARATIVE CASE ANALYSIS AND DISCUSSION

This chapter aims to analyze the cases comparatively, in addition to discussing
the results obtained and establish certain propositions.

This thesis maintains that dynamic capabilities enhance the inclusion of
stakeholders in the responsible innovation process. From the comparative analysis of
the two studied cases, microfoundations were identified. They lead to specific dynamic
capabilities, throughout the process of responsible innovation, which leverage the
inclusion of stakeholders.

When initially analyzing the innovation process of both cases, we identified its
approximation to the Stage-gate model (COOPER, 2008; 2016). This model, in
addition to describing the stages of the process, stipulates gates between each one of
those stages, stimulating the analysis of the knowledge generated, and making the
decision to go to the next stage, or to give up (go/kill) (COOPER, 2008). Siemens
presents a flexible and adaptable process for each need, which is consistent with the
Stage-gate model (COOPER, 2008). It is important to point out that the evaluation was
made considering only the OpenApps development process. The assessment cannot
be extrapolated to other Siemens products.

Laerdal, which uses prototypes as early as the initial stages, thus obtaining
quick feedback from users, has a model closer to the Agile-Stage-gate (COOPER,
2016). It is essential to highlight that both cases present construction-test-feedback-
review interactions, which, according to Cooper (2016), make the system more
adaptive.

The only difference between the Stage-gate and Agile-Stage-gate models and
the models applied in companies is the Business Case stage, proposed by Cooper
(2008; 2016) and not explicitly identified in both cases. In spite of this, the process
established in this stage — that is, the construction of the business model regarding
technical, marketing, and production aspects — is carried out by companies in other
stages. Siemens develops the business model in the first stage (M120). In it, the
company works on the development of new projects, product definitions, and the
creation of a business plan. Laerdal, on the other hand, develops the business model

in the Develop stage, detailing the solution and manufacturability, seeking to reduce
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risk, and defining technical and regulatory requirements. They also maintain a dialogue
with specialists, users, partners, and the supply chain.

From the description of the innovation process, it was possible to identify at
which stage(s) of the innovation process there is the inclusion of stakeholders. This
finding aligns companies with the Rl governance precept, which provides for the
inclusion of stakeholders in the early stages of innovation (BURGET; BARDONE;
PEDASTE, 2017). When analyzing the cases simultaneously, it was found that only in
the testing stage was there no inclusion of stakeholders. As already stated, late
inclusion (in the latter stages) may reflect a management problem within organizations,
which are unable to direct resources and establish processes for systematic
participation (BLOK et al., 2015). The studied companies do not face this difficulty,
because, in addition to including stakeholders since the beginning of the process, they
maintain the relationship over time.

In the other stages, there is the active participation of stakeholders, either
assisting in the development of new ideas (ideation stage) or contributing to the
evaluation and testing of prototypes in various stages, such as in the concept and
development stages. Stakeholder participation is again essential — only in the Laerdal
case —in the launch stage. Here, in addition to validating the final product and pointing
to possible flaws or improvements, the ideation process is also restarted, which can
lead to new products or new versions. In addition to using the product, Laerdal uses
this stage to get closer to the end-user, encouraging the use of products through
training.

Based on the innovation development model, and the stages in which the
inclusion of stakeholders takes place, the first proposition is presented:

Proposition 1: The inclusion of stakeholders occurs throughout the
responsible innovation process, favored by the Stage-gate model.

One aspect that draws attention in both cases is the exclusive selection of
“similar” stakeholders. In both companies, there was no indication of the
encouragement and participation of stakeholders who, in some way, have divergent
opinions (for example, against exams using X-rays or who discredit the potential for
systematic training). The positive aspect of this selection of “similars” is that
the stakeholders have a legitimate interest in participation (DONALDSON; PRESTON,

1995). This interest must be taken into account by companies. This choice reflects
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positively on organizational activities (GREENWOOD, 2007), enabling access to
information, stimulating mutual understanding, and promoting the development of
shared collaboration (BLOK et al., 2015).

The type of stakeholders involved was also identified, considering Blok at al’
(2015) classification. In the innovation process of Siemens' OpenApps, software
developers (economic stakeholders) who are interested in the profit of the OpenApps
participate, as well as health professionals (non-economic stakeholders), who are not
involved in the profit, but who are involved in the innovation contribution. Laerdal, on
the other hand, has a broader group of stakeholders, including institutional partners,
health professionals, and ordinary people. In this sense, these groups can be classified
exclusively as non-economic (BLOK et al., 2015). The inclusion of multiple
stakeholders, mainly civil society (ordinary people), further aligns the inclusion process
to the context of Rl (OWEN et al., 2013).

As already highlighted, the non-inclusion of stakeholders with divergent points
of view was identified. It is assumed, therefore, that companies prefer to guard against
contrary opinions, or are not yet prepared to deal with this model. Furthermore, the
inclusion of “similars” already brings some risks.

The inclusion of stakeholders occurs based on processes and routines
established by companies. Such processes and routines proved to be
microfoundations of dynamic capabilities, which enhance inclusion. Herein lies one of
the main contributions of this thesis. The researcher concluded that the capabilities
of sensing, seizing, and transforming alone are not capable of leveraging the inclusion
process. It was necessary to review the literature on dynamic capabilities, identifying
specific DCs that strengthen inclusion. From then on, it was required to establish a
dichotomy in the vocabulary of DCs. sensing, seizing, and transforming capabilities are
considered generic dynamic capabilities since they can be identified and developed
in different processes (environments). The DCs inherent to the inclusion of
stakeholders in the responsible innovation process are considered to be specific
dynamic capabilities.

Next, both types of DCs will be analyzed based on this dichotomy, with specific

DCs that leverage the inclusion of stakeholders being presented.
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5.1 GENERIC DYNAMIC CAPABILITIES

In both cases - Siemens and Laerdal — microfoundations of DCs that support
the sensing, seizing, and transforming capabilities through the inclusion of
stakeholders were identified.

Table 34 summarizes these microfoundations, without grouping them by stages
of the innovation process. The objective here is merely to demonstrate what types of
microfoundations contribute to the development of DCs (TEECE, 2007).

Table 34 - Nature of Stakeholders Inclusion Microfoundations

Nature of Microfoundations Siemens | Laerdal
DCs
Sensing Observation of the use to improve the integration of X X

hardware and software

Demonstration and testing of the prototype by
visiting partners

Demonstration and testing of the prototype by
calling partners and users
Search and selection of partners X X

Establishment and maintenance of strategic
partners

Attention to contacts made by customers and users
through social networks, CSC

Exploring the contact of employees in the marketing
and sales departments

Participation, organization and exhibition in
Congresses

Presentation of prototypes through visits to partners
Presentation of prototypes by calling partners and
users to the company's headquarters

Seizing Co-creation to choose the type of system to be X
integrated

Dialog with users
Relationship with a partner to integrate the software X
into the system

XX X| X| X

x| X

Observation of product use
Establishment of partner selection criteria X
Registration and documentation of ideas and X X
suggestions
Transforming | Customer relationship for software integration X
testing
Encouraging training and qualification of users X
Source: by the author.
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When analyzing the microfoundations of the natures of DCs, one realizes that the
most significant number is held by the sensing category. sensing capability is closely
related to inclusion, since this nature provides for the development of analytical
systems (and individual capabilities) to learn and capture, as well as to filter, shape,
and calibrate opportunities (TEEECE, 2007), which support decision making about the
innovation  process and its results (LUBBERINK et al.,, 2017).
Furthermore, sensing initiates the process of developing the other capabilities,
observing a cumulative character of the sensing, seizing, and transforming capabilities.
Sometimes, it causes overlap between these capabilities.

There are still some microfoundations focused on seizing, which are corporate
structures, procedures, projects, and incentives to take advantage of opportunities
(TEECE, 2007). Here, companies are organized internally to better explore what was
previously sensing.

Fewer processes and routines are geared towards transforming, which
concerns continuous alignment and realignment of specific tangibles and intangibles.
This capability is frequently observed after the product launch, impacted by the
participation of stakeholders.

It is also noticed that when listing the microfoundations of the two cases, that
many of them are similar, or even identical, in their contexts. Some of these processes
and routines are also similar to what is found in the literature, both concerning Rl and
in other settings, such as co-creation and open innovation. The most common, in all
contexts, is participation in fairs and events, organization of workshops, visits to clients,
and internal meetings for the dissemination of knowledge. Precisely because they are
not exclusive to the RI context, the need for complementarity with other processes and
routines is further reinforced, aligned with the Rl perspective.

Thus, to advance in the analysis of the DCs, Table 35 establishes a unification of

similar microfoundations.
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Innovation
Process Stage

Nature of DC

Microfoundations

Description

Microfoundations
Siemens/Laerdal

Discovery

Sensing

Establishment of
multiple
communication
channels

Maintenance of several channels of contact
with stakeholders, which serve as a way of
better interaction, as well as a source of
information about their desires and needs.
Stimulate dialogue.

Attention to contacts made by
customers and users through social
networks, CSC

Exploring the contact of employees
in the marketing and sales
departments

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These
events should be frequent, at the various
stages of product development and,
whenever possible, after launch.

Observation of the use to improve
the integration of hardware and
software

Strategic
partnerships

Establishing partnerships with entities and
associations that instigate new ideas, as well
as serving as a link for other partnerships,
customers and users.

Search and selection of partners

Establishment and maintenance of
strategic partners

Active participation
in events

Actively participate in congresses, training
and qualifications, in order to identify trends,
observe the use of products, and establish
contact with current and new partners,
customers and users.

Participation and organization of
training and qualification events

Participation, organization and
exhibition in Congresses

Seizing

Co-creation

Calling partners, users, customers and other
interested parties for co-creation activities.

Co-creation to choose the type of
system to be integrated




183

Memory creation

Develop or use tools to record and document
meetings and participation in events and
contributions from communication channels,
with the aim of internalizing knowledge and
maintaining a memory.

Registration and documentation of
ideas and suggestions

Establishment of
partner selection
criteria

Clearly identify the profile of the partners. It
may vary depending on the project or
product, but they must follow clear
definitions, so that participation is
contributory for both sides.

Establishment of partner selection
criteria

Establishment of
multiple
communication
channels

Maintenance of several channels of contact
with stakeholders, which serve as a way of
better interaction, as well as a source of
information about their desires and needs.
Stimulate dialogue.

Conversation with users

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These
events should be frequent, at the various
stages of product development and,
whenever possible, after launch.

Observation of product use

Transforming

Scoping

Sensing

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These

Presentation of prototypes through
visits to partners

events should be frequent, at the various
stages of product development and,
whenever possible, after launch.

Presentation of prototypes by
calling partners and users to the
company's headquarters

Seizing

Memory creation

Develop or use tools to record and document

contributions from communication channels,

meetings and participation in events and

Registration and documentation of
ideas and suggestions
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with the aim of internalizing knowledge and
maintaining a memory.

Strategic
partnerships

Establishing partnerships with entities and

associations that instigate new ideas, as well

as serving as a link for other partnerships,
customers and users.

Relationship with a partner to
integrate the software into the
OpenApps system

Transforming

Development

Sensing

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These
events should be frequent, at the various
stages of product development and,
whenever possible, after launch.

Demonstration and testing of the
prototype by visiting partners

Demonstration and testing of the
prototype by calling partners and
users

Seizing

Memory creation

Develop or use tools to record and document
meetings and participation in events and
contributions from communication channels,
with the aim of internalizing knowledge and
maintaining a memory.

Registration and documentation of
ideas and suggestions

Transforming

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These
events should be frequent, at the various
stages of product development and,

Customer relationship to test the
integration of software embedded in
OpenApps and the use of C-Arm

whenever possible, after launch.
Sensing
Testing Seizing
Transforming
Establishment of Maintenance of several channels of contact
Launch

Sensing

multiple

with stakeholders, which serve as a way of
better interaction, as well as a source of

Attention to contacts made by
customers and users through social
networks, CSC
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channels

desires. Stimulate dialog.

information about their desires, needs and

Exploring the contact of employees
in the marketing and sales
departments

in events

Active participation

Actively participate in congresses, training

observe the use of products, and establish
contact with current and new partners,
customers and users.

and qualifications, in order to identify trends,

Participation and organization of
training and qualification events

Participation, organization and

Seizing

Memory creation

Establishment of

meetings and participation in events and
contributions from communication channels,
with the aim of internalizing knowledge and

maintaining a memory.

Develop or use tools to record and document

exhibition in Congresses

Registration and documentation of
ideas and suggestions

multiple
communication
channels

Maintenance of several channels of contact
with stakeholders, which serve as a way of
better interaction, as well as a source of
information about their desires and needs.
Stimulate dialogue.

Dialog with users

Systematic
observation of
product use

Create events for the observation of the use
of products, by customers, users and others
who are interested and involved. These
events should be frequent, at the various
stages of product development and,

whenever possible, after launch.

Observation of product use

Transforming

Encouraging
training and
qualification of
users

Encourage users and customers to be

prepared for the use of products, through
training and qualifications, with the aim of
making them safer and more confident in

their use.

Source: by the author.

Encouraging training and
qualification of users
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The identification of these microfoundations raises a second proposition:

Proposition 2: The inclusion of stakeholders in the responsible innovation
process requires particular processes and routines.

From the grouping proposed above, Figure 45 presents the innovation process
and its microfoundations, grouped from the generic DCs. Since each company has its
nomenclature for the stages of the innovation process, the Stage-gate model was used
in the unification (COOPER, 2008; 2016). An adaptation was made to the model,
maintaining the five stages that both companies present. Cooper (2016) also presents
his model in five stages, although he presents a business model stage, which ends up

being developed in the development stage, in both cases.



Figure 45 - Microfoundations of generic dynamic capabilities in the inclusion of stakeholders
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Although in several studies, DCs are presented as a one-dimensional system
(LIAO; KICKUL; MA, 2009; CHENG; CHEN, 2013), they must be seen as a
multidimensional construction (LIN et al., 2016), which serves different purposes and
functions (ZAHRA; GEORGE, 2002).

Despite the contribution of generic DCs, as seen previously in each case, there
are specific DCs that leverage the inclusion of stakeholders in the RI process. The
microfoundations identified from the inclusion of stakeholders need to be classified not
only from their nature, but also from these specific dynamic capabilities.

5.2 SPECIFIC DYNAMIC CAPABILITIES

When analyzing the two cases together, two specific dynamic capabilities are
highlighted that leverage the inclusion of stakeholders in the Rl process.

Relational DC refers to the company's ability to build relationships (BARRETO,
2010). To initiate and implement innovations, both companies complemented their
current resources through links (LIN, 2016). Relational skills facilitate the ability to
interact and share significant knowledge (LORENZONI; LIPPARINI, 1999). External
relationships facilitate the acquisition of knowledge, improving efficiency, but it will only
be possible through the formation of partnerships focused on learning and obtaining
results (REZENDE DA COSTA et al., 2018).

Relational DC is a gradual process, which has an internal and external bias
from the organization. It is from the external perspective that relational DC will be
analyzed, considering the objective of this thesis, which deals with the inclusion of
external stakeholders. Through this DC, companies expand their vision by establishing
a range of social and economic relationships (alliances) with individuals and
organizations (GULATI; GARGIULO, 1999; WEBSTER, 1992). The relational DC
aimed at establishing partnerships helps companies to “identify the “right” partners”
(DONADA et al., 2016, p. 95). The detection of opportunities occurs through
communication with these relationships to obtain valuable information, preferably with
diversified sources of knowledge (MOL; BIRKINSHAW, 2009; LIN; SU, 2014). Having
established these relationships, the company acquires more knowledge and efficiency,
with the gain of cost reduction due to efficiency (DE CAROLIS, 2006). It has, as critical

factors, the commitment to relationships and the construction of trust and
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communication, which requires the ability to coordinate internal and external activities,
manage conflicts, foster trust and encourage the exchange of information (LIN; SU;
HIGGINS, 2016).

The development of the relational DC takes place from a sequential three-

stage process. Each stage concerns a level of strategic intent and a set of factors that
evolve with the environment itself (Figure 46).

Figure 46 - Process of creating dynamic relational capacity

Phase 1. Identifying Phase 2. Building Phase 3. Integrating

*  Sensing mechanisms to *  Intemnal coordination and »  Vision and leadership
identify opportunities supportive management *  Reengineering

*  Leaming through *  Codification of operational * Relational dedicated assets
experimenting to create a processes and tools and tools
knowledge base * Knowledge management *  Alliance function and

governance mechanisms
v v v

*  Ability to assess the needs * Ability to evaluate and to *  Ability to set a dynamic
for complementary select allies relational framework
resources * Operational outcomes *  Relational outcomes

*  Serendipitous outcomes

Importance of external triggers

Emerging strategic intent Deliberate strategic intent

Importance of internal enablers

Source: DONADA; NOGATCHEWSKY; PEZET (2016).

The first stage is to raise awareness and detect weaknesses and deficiencies.
It identifies new needs for complementary resources. External factors generate stimuli.

The second stage is considered to be more operational. It mobilizes external
sources and internal facilitators, that contribute to the construction and coordination of
relational skills. It aims to evaluate and select future partners with complementary
resources.

In the third and final stage, internal facilitators become increasingly important,
integrating skill sets, assets, and routines into dedicated organizational structures

(alliance function). They also contribute to the implementation of effective relational
governance.
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The knowledge generated through alliances needs to be integrated by the
company. This can be developed through integrative DC, which presents a dichotomy.
When dealing with resource allocation routines that reconfigure and redeploy
resources within the company to capture emerging opportunities (EISENHARDT;
MARTIN, 2000; VERONA, 1999), the DC seeks to capitalize on opportunities (LIAO;
KICKUL; MA, 2009). At the same time, when using existing routines to explore
opportunities that generate revenue in external environments (EISENHARDT;
MARTIN, 2000; VERONA, 1999), the DC seeks an acknowledgment of opportunities
(LIAO; KICKUL; MA, 2009). Teece (2007) pointed out that the integrative capability
(IC) may be more involved with the detection, identification, filtering, and calibration of
market opportunities.

The discussion about IC is not recent (COHEN; LEVINTHAN, 1990; GRANT,
1996; PISANO, 1997). The integrative resource can be considered as both a dynamic
and an operational capability, depending on whether it is directed to strategic changes
or the maintenance of ongoing operations. In the scope of dynamic capabilities, this
resource provides the capability for reliable and repeatable communication and
coordination activities aimed at the introduction and modification of products,
resources, and capabilities, as well as business models (HELFAT; RAUBITSCHEK,
2018).

Moeen (2017) highlights that integrative capabilities are measured in two ways.
The first uses research and observation to measure constituent components of
integrative capabilities, such as dedicated integration units, interdisciplinary teams,
direct upstream and downstream contact, and connection with the scientific
communities. In this vein, the studies of Henderson and Cockburn (1994) and lansiti
and Clark (1994) stand out. The latter refers to the history of vertical integration of a
company, as highlighted in the studies conducted by Helfat and Campo-Rembado
(2016), as well as in horizontal diversification (BALASUBRAMANIAN, 2011).

Deepening the perspective of integrative capability, the integrative knowledge
capability (IKC) stands out. By allowing for the absorption of knowledge from external
sources and the mixing of different technical skills developed internally by the company
(LAWSON and SAMSON, 2001), IKC corresponds to the DC developed by both

Siemens and Laerdal.
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Since the knowledge generated can be given tacitly or explicitly, it is perceived
that explicit instruction is available in documents, software, and technical reports, as
well as procedures, methodologies, best practices, lessons learned, and patents. Tacit
knowledge is available in the types of skills and competencies of employees. In this
case, mechanisms such as meetings, workshops, and training courses are used to
transfer tacit knowledge from experts to other employees.

The integration of knowledge is done through certain mechanisms, that is,
formal processes and structures that make it possible to synthesize, integrate,
reconfigure, and use different types of experiences among team members within a
company (TSAI; LIAO; HSU, 2015). Some of these mechanisms are (ZAHRA et al.,
2000; ZOLLO; WINTER, 2002; TSAI; LIAO; HSU, 2015):

- Regular formal reports and memos that summarize learning;

- Regular formal reports and memos that share information;

- Information sharing meetings;

- In-person discussions of cross-functional teams;

- Legal analysis of failed product development projects;

- Legal analysis of successful product development projects; and

- Use of specialists and consultants to synthesize knowledge.

Companies establish partnerships to gain access to partners' valuable resources
and capabilities; however, the integrative knowledge capability is necessary to detect,
transfer, and modify (TEECE; PISANO; SHUEN, 1997) these external resources and
capabilities in their capability configuration, thus producing a superior performance of
the company (JIANG; MAVONDO; MATANDA, 2015).

In addition to the relational DC, it is from the integrative knowledge DC that
the company can establish lasting relationships with stakeholders that can contribute
to the development of responsible innovations. After establishing the link, the
company, through multiple processes and routines (DC microfoundations), detects,
apprehends, and transforms knowledge throughout the development process, until it
launches products (and services) that meet stakeholders’ needs. The demonstration
of the integrative knowledge DC refers to a dynamic movement, which interacts with
all stakeholders and agents that orchestrate this participation. This movement takes
the knowledge learned throughout the innovation process, generating the

transformation that emerges from that knowledge itself.
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Since the OpenApps process is not yet mature, it was challenging to identify the
specific dynamic capabilities in the Siemens case. However, when analyzing the
microfoundations of generic capabilities, other dynamic capabilities were determined.
In seeking to establish strategic partnerships, Siemens has
developed relational capability, which aims to build relationships and acquire
resources from these relationships (LIN et al., 2016). From these relationships,
Siemens developed the integrative knowledge capability, which allows it to absorb
knowledge from external sources and to mix with different technical competencies
developed internally by the company (LAWSON; SAMSON, 2001).

The researcher understood that analyzing specific DCs based on the innovation
process, in the same way as with generic DCs, would not result in a broader analysis
of the process. This different view allowed for a less linear scan of the development of
DCs.

Figure 47 shows the specific DCs based on the microfoundations identified

above.

Figure 47 - Microfoundations of specific dynamic capabilities in the inclusion of

stakeholders - Siemens case
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Source: by the author.
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From the stages proposed by Donada at al. (2016) about the construction of
the relational DC, the microfoundations were classified. In the first stage, the
identification of awareness and detection of weaknesses and deficiencies, as well as
the observation of the use to improve the integration of hardware and software,
contributes to the establishment and maintenance of the relationship
with stakeholders. The construction stage consists of the establishment of criteria for
the selection of partners, as well as the search for and selection of partners who
contribute to the relationship. This stage also includes the co-creation process to
choose the type of system to be interconnected. The last stage concerns integration,
starting with the customer relationship to test the combination of software embedded
in OpenApps and the use of C-Arm and the relationship with a partner to integrate the
software into the OpenApps system.

The use of microfoundations to improve the integration of hardware and
software and co-creation to choose the type of system to be interconnected
simultaneously contribute to the integrative knowledge DC, along with registration
and documentation. The DC enables the integration of tacit and explicit knowledge
generated through documents and technical reports, as well as knowledge generation
processes and methodologies (ZAHRA; IRELAND; HITT, 2000; ZOLLO; WINTER,
2002; TSAI; LIAO; HSU, 2015).

Laerdal's innovation process is more mature. In this sense, in addition to
identifying, from the microfoundations, the generic dynamic capabilities of seizing,
sensing, and transforming, other dynamic capabilities were identified. The
establishment, and maintenance, of strategic partnerships with AHA, among others,
which stimulates the search for innovations, in addition to contributing to the dialogue
with users, demonstrate that Laerdal has a relational DC (LIN et al., 2016). From
these relationships, like Siemens, Laerdal has developed the integrative capability
for knowledge, which allows it to absorb knowledge from all external sources with
which it relates and, together with other technical skills, develop innovations
(LAWSON; SAMSON, 2001).

Figure 48 shows the specific DCs, based on the microfoundations identified
previously.

As in the Siemens case, based on the stages proposed by Donada at al. (2016)

about the construction of the relational DC, the microfoundations related to this DC
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were classified. In the first stage, the identification of awareness and detection of
weaknesses and deficiencies were microfoundations such as participation and
organization of training and qualification events, as well as exposure in congresses,
the exploration of contact of employees in marketing and sales departments, dialogue
with users, and, finally, attention to communication made by customers and users

through partner networks, CSC.

Figure 48 - Microfoundations of specific dynamic capabilities in the inclusion of
stakeholders - Laerdal case
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Source: by the author.

In the construction stage, focused on the construction and coordination of
relational skills, the corresponding microfoundation is establishing and maintaining
strategic partners. Finally, the integration stage aims to integrate skills, assets, and
routines. Here, the prototype demonstration is highlighted, as well as testing
microfoundations by calling partners and users to the company's headquarters, and
visiting partners and presenting prototypes to partners and users at the company's
office. Additionally, there is an incentive for the training and qualification of users.

In all the microfoundations that reflect the relational DC, Laerdal's interest in

maintaining close relationships is evidenced, strengthened by the construction-test-
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feedback-review integration spiral, as well as the company's purpose in "building and
sharing."

Concerning integrative knowledge DC, the microfoundations for registering
and documenting ideas and suggestions, and observing the use of products, are
exclusive to it. The microfoundations of dialogue with users, attention to contacts made
by customers and users through social networks, CSC, the exploitation of
communication of employees in marketing and sales departments, and the incentive
to training and qualification of users share characteristics of the relational DC.

Specific DCs do not have linear characteristics, which can be identified at each
stage of the innovation process. They go through the process more comprehensively.
Thus, in the same way as it was presented in each case, Figure 49 shows the

microfoundations that make up the specific dynamic capabilities.

Figure 49 - Microfoundations of specific dynamic capabilities in the inclusion of

stakeholders
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Source: by the author.

Relational DC requires three stages. The first stage, identification, is developed
through the microfoundations of active participation in events, systematic observation

of the use of products, and the establishment of multiple communication channels. In
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this way, companies detect mechanisms to identify opportunities and learn through
experimentation in creating a knowledge base (DONADA et al., 2016).

The second stage is focused on building relationships. In this stage, the
microfoundations of establishing strategic partnerships and co-creation respond to the
ability to evaluate and select partners, in addition to the operational structuring of
companies (DONADA et al., 2016).

The third stage, of integration, requires the ability to define a dynamic relational
structure (DONADA et al., 2016). It is the microfoundations that encourage the training
and qualification of users and, again, the systematic observation of the use of products
that enable the development of this capability.

In summary, it is perceived that the relational DC allows the companies to
interact and share significant knowledge outwith the company's perimeter
(LORENZONI; LIPPARINI, 1999).

The integrative knowledge DC is based on the microfoundation of creation of
memory, which is exclusive to this DC. It is from the creation of memory
(documentation and recording of meetings and ideas) that the knowledge generated
through the interaction with stakeholders can be absorbed. The microfoundations of
systematic observation of the use of products, the establishment of multiple
communication channels, and co-creation share characteristics of the relational DC.

These findings constitute an essential contribution to the literature on DCs and
RI, as this is the first study that deepens the relationship between both entities, in
addition to addressing and specifying how DCs enhance the inclusion of stakeholders.
Thus, we have the third proposition:

Proposition 3: The generic dynamic capabilities of sensing, seizing, and
transforming, and the specific dynamic capabilities of Relational and Integrative
Knowledge, based on particular processes and routines, leverage the inclusion of
stakeholders in the responsible innovation process.

What was noticed in both cases analyzed is that the construction of the specific
DCs was developed in such a way as to be absorbed by the companies. This causes
the DCs to permeate the other flows and processes of the companies, representing
significant learning (EISENHARDT; MARTIN, 2000).

The purpose of this thesis is to analyze how DCs leverage the inclusion of

stakeholders in the Rl process. It was evident, from the cases investigated, that specific



197

processes and routines are determined, elevated to the condition of microfoundations
of generic dynamic capabilities (sensing, seizing and transforming), and linked with
specific dynamic capabilities — relational and integrative of knowledge — which leverage

this inclusion (Figure 50).

Figure 50 - Dynamic Capabilities that leverage the inclusion of Stakeholders in the Rl

process
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Source: by the author.

Although case studies are not subject to generalization, since the analysis was
developed from the theory and analysis of the two cases, analytical generalization is
possible (YIN, 2003). Other studies can be carried out to confirm or refute the
propositions raised here.

Before moving on to the final considerations, and seeking to meet criterion 4, of
maturity in the inclusion of stakeholders, the next section analyzes the level of RI
maturity of the companies under study, based on the model developed by Oftedal,
Foss and lakovleva (2019).
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5.3 RI MATURITY

Relational and integrative knowledge DCs will influence each company
differently, since each has developed its individual microfoundations, which effectively
make them responsibly innovative — some to a higher degree, others to a lesser extent.
From the maturity model proposed by Oftedal, Foss, and lakovleva (2019), Figure 51
presents the levels and their relationship with the dimensions of the RI. At the first level,
there is an intuitive temporal perception, with which the company has an innate
understanding of responsibility and how to achieve it. The second level concerns
contextual awareness when the company knows the concept of RI. The third level
occurs when there is a full of strategic awareness. It shows that there is a balance

between intuitive and contextual knowledge, addressing strategic Rl issues.

Figure 51 - RI maturity model
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Source: adapted from Oftedal, Foss and lakovleva (2019).

When analyzing the two cases in light of the Rl maturity model, it is clear that
companies are at different levels. The dotted line shows that leveling is not static, and
may, in different contexts or processes, permeate the other levels.

Based on the analysis of Cios Alpha OpenApps, Siemens demonstrates its
vocation for responsibility, which is shown in its corporate statements. Despite this,
when analyzing it more deeply from the perspective of inclusion, there is still more
ground to be covered, seeking to expand the scope of stakeholders involved, including
the patient. It is important to emphasize that this observation is made based on the

analysis of a single project and cannot be generalized to other products of the
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company. But it is also important to note that Siemens works very well in consulting
specialists, doctors, and nurses, obtaining relevant and sufficient knowledge for the
development of the project.

Laerdal, on the other hand, demonstrates a higher level of maturity, including a
range of stakeholders at various stages of the innovation process. Also, the company
developed microfoundations that strengthen the other dimensions of RI, such as the
establishment and maintenance of strategic partners, which contributes to the aspects
of anticipation and reflexivity. The incentive to train and qualify users, on the other
hand, actively contributes to responsiveness.

The different level between the two companies can be explained by the degree
of complexity of the businesses. It is assumed that a sizeable technology-driven
company like Siemens may not be able to get closer to patients, even considering the
degree of contribution of this group of stakeholders. Laerdal, on the other hand, being
a smaller company with a lower degree of complexity, has more flexibility and potential
for this approach. The same analysis can be conducted based on the level of
complexity of the products, not only of the companies.

A criticism that can be made in both cases is the level of disruption of
innovations. lakovleva and Bessant (2019) note that despite the numerous
sophisticated medical technologies introduced every year, the degree of disruption is
not significant. According to the authors, this is because technology has almost always
been implemented sustainably in the health area — mainly to help hospitals and doctors
to solve the most complex problems. The result of this goes against what is expected
in innovations in the health area, which is to generate lower costs, higher quality, and
greater accessibility (CHRISTENSEN et al., 2017).

The maturity level of the Rl can also be associated with the level of openness
of the information. One of the risks inherent in the inclusion of stakeholders is that this
movement occurs in two ways. Just as stakeholder knowledge is somehow absorbed
by the company, relevant (and often sensitive) information is shared with these
stakeholders. For companies like Siemens, which are highly complex and operate in
highly competitive markets, security is established through patents. The challenge is
how to keep the information confidential, while sharing is necessary to generate more
qualified knowledge. Laerdal, on the other hand, is not so concerned with secrecy in

the production process, as it does not aim to patent products.
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From the analysis of the Rl maturity level, the fourth and last proposition arises:
Proposition 4: Specific dynamic capabilities contribute to greater Rl maturity.
At the end of the discussion, the next chapter presents the final considerations.
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6 FINAL CONSIDERATIONS

In this last chapter, the theoretical and empirical contributions of the study are
presented, as well as the limitations and suggestions for future studies.

6.1 THESIS CONTRIBUTIONS

In seeking to achieve the main objective that guided this research, that is to
analyze how dynamic capabilities enhance the inclusion of stakeholders in the
responsible innovation process, specific goals were established that contribute to
achieving the general objective.

The first specific objective was to relate the stages of the innovation process to
the Stage-gate model. From the analysis of the cases, and the cross-analysis with the
theory, the contribution of the model proposed by Cooper (2008; 20016) (Table 36)

was verified.

Table 36 — Specific objective: To relate the stages of the innovation process to the

Stage-gate model

Siemens Laerdal Comparative

analysis

Stage-gate
model

The company's Both cases present

Plan to manage
the new product
development

It presents a flexible
process that is
adaptable to each

development
process consists of

construction-test-
feedback-review

process (NPD) to need. five stages of the life interactions, which,
improve cycle (stages) and according to Cooper
effectiveness and five screens (gates). (2016), make the
efficiency system more adaptive.
(COOPER, 2008,
p. 214)

Source: by the author.

Based on the identification of the innovation model, it was possible to respond to
the second specific objective, which was to identify the stage(s) of the innovation
process where stakeholders are included. The literature on RI predicts that stakeholder
participation should be a given from the first stages of the innovation process (OWEN

et al., 2013). Table 37 presents the stages in each case.
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Table 37 — Specific objective: To identify the stage (s) of the innovation process

where stakeholders are included

Business plan
Development
Testing

Launch
(COOPER, 2008)

Implementation

Stages of the Siemens Laerdal Comparative
innovation analysis
process
Discovery Ideation Explore Only in the
development stage, in
Scoping Engineering Conceptualize both cases, is there no

Develop

Implement

inclusion of
stakeholders. This is
because it is a product
development  stage,
after the tests validated
in prototypes, and
before the final testing,
for the launch.

Source: by the author.

By identifying that both companies include stakeholders from the initial stages, it

was possible to respond to the third specific objective: to identify and describe the

processes and routines that underlie the practices of inclusion of stakeholders involved

in the innovation process. Each company developed individual processes and routines,

although some of them are common in both cases. Table 38 presents the processes

and routines.

Table 38 — Specific objective: Identify and describe the processes and routines that

support the inclusion practices of the stakeholders involved in the innovation process

Processes and routines for Siemens | Laerdal Comparative analysis
including stakeholders

Co-creation X X Both companies use the
Memory creation X X same processes and
Establishment of partner selection X X routines to include
criteria stakeholders. The only
Establishment of multiple X X exception is the “incentive
communication channels for training and qualification
Encouraging training and X of users.”
qualification of users
Systematic observation of product X X
use
Strategic partnerships X X
Active participation in events X X

Source: by the author.
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When identifying the processes and routines developed for the inclusion of
stakeholders, it was found that all of them can be considered microfoundations of
dynamic capabilities. In this way, it moved towards the fourth, and last, specific
objective, which was to identify and analyze the dynamic capability (or capabilities) that
enhance the inclusion of stakeholders. From the microfoundations, the sensing,
seizing, and transforming capabilities were explained. It was found that they were not
sufficient to leverage the inclusion of stakeholders, requiring specific dynamic
capabilities, shown in Table 39.

Table 39 — Specific objective: To identify and analyze the dynamic capabilities that

enhance the inclusion of stakeholders

Dynamic Capability Generic Specific
To build and reconfigure sensing Relational
internal and external
competencies to deal with seizing Knowledge integrative
rapidly changing
environments (TEECE; transforming
PISANO; SHUEN, 1997, p.
516)

Source: by the author.

In this way, it was possible to answer the question that guided this research: “How
do dynamic capabilities leverage the inclusion of stakeholders in the responsible
innovation process?” From the analysis of the Siemens and Laerdal cases, certain
processes and routines were identified that were elevated to the condition of
microfoundations of generic dynamic capabilities (sensing, seizing, and transforming),
which together with specific dynamic capabilities — relational and integrative of
knowledge — leverage inclusion of stakeholders.

By connecting the context of Rl to the theoretical lens of DC, this thesis

established theoretical and empirical contributions, described below.

6.1.1 Theoretical Contributions

The main theoretical contribution of the thesis is the connection established
between the context of Rl and the theoretical lens of DC. Until now, few studies have
proven this connection (PANDZA; ELLWOOQOD, 2013; VAN de POEL et al., 2017).
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For the theoretical lens of dynamic capabilities, first of all, we respond to the
criticisms that DCs are tautological and not operational (WILLIAMSON, 1999; PRIEM,;
BUTLER, 2001). The thesis demonstrated that dynamic capabilities are developed
from individual processes and routines, specific to the analyzed context, explaining its
operationalization. In the present thesis, the operationalization of DCs occurs through
processes and methods for including stakeholders during the responsible innovation
process. But the main contribution lies in the dichotomous classification of DCs. In
establishing the capabilities of sensing, seizing, and transforming, Teece (2007)
considered dynamic contexts broadly. Due to the breadth of application of these
capabilities, DCs are considered here as generic dynamic capabilities. Otherwise,
when analyzing a specific part of a process — in this case, the inclusion of stakeholders
— the nature of the DCs was unable, alone, to explain how this process (of inclusion)
can be enhanced. It was necessary to analyze other DCs that effectively enhanced the
inclusion of stakeholders. These DCs are referred to as specific dynamic
capabilities.

For the context of RI, the main contribution concerns the identification of specific
processes and routines for the inclusion of stakeholders. The literature predicts that
the inclusion must be made from the first stages of the innovation process (OWEN et
al., 2013); however, there are no studies that describe how this process is done in the
business context (BLOK et al.,, 2015; SILVA, 2019; SILVA et al., 2019). The
identification of Relational and Integrative Knowledge DCs as enhancing the
inclusion of stakeholders is also an essential contribution to the context of RI, since,
despite the participation of DCs in RI, no other study has deepened this analysis
(LUBBERINK et al., 2017). Finally, progress is made in relating the dimension of
inclusion and its influence on other dimensions of Rl governance, demonstrating its
integration (VAN DE POEL et al., 2017). As already noted, Rl governance does not
occur procedurally, and specific actions will be loaded with one or more dimensions.
When analyzing the cases studied, it was noticed that processes and routines
established for inclusion generate the necessary knowledge to feed the other
dimensions, whenever required.

This study also contributes to the establishment of four propositions, developed
from the responses to specific objectives. Proposition 1 highlights that: “The inclusion

of stakeholders occurs throughout the process of responsible innovation, favored by
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the Stage-gate model.” The theory emphasizes that inclusion must occur from the first
stages of the innovation process (OWEN et al., 2013), which was verified in both cases.
Furthermore, it was found that their participation occurs throughout the process, not
only in specific stages. There is only one stage in which there is no direct stakeholder
participation. Also, we identified that both companies mirrored their innovation
processes in the Stage-gate model (COOPER, 2008; 2016). Since the model was
developed considering the participation of users throughout the process, it was
confirmed that the model effectively favors inclusion.

Proposition 2 states that: “the inclusion of stakeholders in the responsible
innovation process requires particular processes and routines." Such processes and
routines can be considered microfoundations of dynamic capabilities, and contribute
to the capabilities of sensing, seizing, and transforming. Some of them are common in
co-creation and open innovation processes, but when combined with others, they
contribute to the inclusion of stakeholders.

Proposition 3 highlights that: "The generic dynamic capabilities of sensing,
seizing, and transforming, and the specific dynamic capabilities of Relational and
Integrative Knowledge, based on specific processes and routines, enhance the
inclusion of stakeholders in the responsible innovation process." Herein lies one of the
main contributions of the thesis, based on the findings of the cases. DCs are capable
of leveraging the inclusion of stakeholders in the responsible innovation process. But
it's not just the sensing, seizing, and transforming capabilities that are responsible.
Other capabilities are needed to make this happen. Relational DC makes it possible
to interact and share significant knowledge, outside the limits of the company
(LORENZONI; LIPPARINI, 1999). The integrative knowledge DC enables the
knowledge generated through these interactions with stakeholders to be absorbed.

Finally, Proposition 4 reflects that: “Specific dynamic capabilities contribute to
greater Rl maturity.” By analyzing the levels of Rl maturity, and considering that
inclusion permeates the other dimensions, DCs can contribute to a full strategic
awareness.

In addition to theoretical contributions, this thesis offers empirical contributions,

presented below.
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6.1.2 Empirical Contributions

In addition to the theoretical advancements, this study offers empirical
contributions related to both Rl and the development of DCs.

The detailing of the inclusion process, as well as the identification and
description of processes and routines, at each stage of the innovation process, can
serve as inspiration and as a model for other companies. When analyzing the cases,
eight processes and routines were highlighted that facilitate the inclusion of
stakeholders. At the beginning of the innovation process, active participation in events,
as well as the establishment of multiple communication channels, contribute to the
selection and establishment of strategic partnerships. Therefore, it is necessary to
establish criteria for selecting these partners. After that, co-creation strategies and
systematic observation of the use of products are strategies for acquiring and
generating new knowledge. The creation of memory is also important, that is, the
documentation and registration of meetings, interactions, and ideas, with the objective
of dissemination within the company, such as the registration for improvements and
product improvement. Finally, encouraging training and qualification for users is a way
to be close to users, understanding their difficulties and disseminating technical
knowledge for better use of products. Strategic partners, software developers, and
users are the stakeholders that stood out in the analyzed cases. It is perceived that
companies seek out the collaboration of more than one group of stakeholders,
recognizing that the diversity of opinions and points of view is essential.

The result of the analysis of global companies in the health sector, recognized
for their responsibility for innovation, also serves as inspiration for entrepreneurs and
managers. Such examples demonstrate that innovations in this area can generate
benefits for the company and for society.

A critical methodological stage for the choice of cases resulted in a diagnostic
tool for the dimensions of RI. A model was developed, inspired by the Canvas model,
of the four dimensions of Rl governance. This model helps companies to evaluate

themselves and achieve the responsible development of innovations.

6.2 RESEARCH LIMITATIONS

This study has certain limitations, which are pointed out below.
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In the Siemens case, the fact that the interviews were scheduled over two days,
with the interviewees being defined by SE1, contributed to the impossibility of
deepening the collected data and refining the selection of the interviewees.

In the Laerdal case, one limitation was the difficulty, in the interviewees'
statements, in separating what refers exclusively to the product and what concerns the
company. Although it demonstrates that the company is in line with the precepts of
responsible innovation, more considerable attention was required in the collection and
analysis of data to highlight what was related to specific production processes or macro

processes.

6.3 SUGGESTIONS FOR FUTURE STUDIES

Although the inclusion of stakeholders is the most studied dimension, in the
context of RI (LUBBERINK et al., 2018), it is still possible to deepen other aspects such
as the degree of stakeholder contribution, as well as the reason why stakeholders who
do not share the vision are not included.

Also, inclusion is only one of several aspects relevant to RI. In this sense, it is
suggested to analyze in-depth the other dimensions of Rl using the theoretical lens of
DCs, pointing out, for example, which the microfoundations are capable of enhancing
anticipation, responsiveness, and reflexivity.

It is also suggested to analyze the level of maturity of companies further to
corroborate or refute the analysis made in this research.

Finally, it is suggested to evaluate how tools such as ISO (mainly ISO 56.0002)

and EMAS respond adequately to responsible innovation.
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APPENDIX A - COMPANY IDENTIFICATION QUESTIONNAIRE FOR CASE
STUDY

This questionnaire seeks to identify the company (ies) that can serve as a case study
for my doctoral thesis. The objective is to understand the influence of the participation
of various actors (external to the company) in the process of developing digital products
aimed at health. Your participation will help to identify a company that has this practice.
There are six questions and it will take you only 2 minutes to answer.

Any person or group that influences or is influenced by the developed product is
considered a participant. They can be internal to the organization (for example:
partners, employees, board members) or external (for example: customers, users,
suppliers).

For questions or suggestions, you can contact me at | @gmail.com or 51
9997 2xxxX.

Thank you!

Luciana Maines

1) Company size, by number of employees:
a) Up to 9 employees (Microenterprise)
b) From 10 to 49 employees (Small)
c) From 50 to 99 employees (medium size)

d) More than 100 employees (Large)

2) Company operating time:
a) Upto 2 years
b) Between 2 and 5 years

c) Over 5 years
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3) Type of product developed by the company:
a) Robotic surgery
b) Telemedicine
c) Electronic Medical Records
d) Wearable health support technology
e) Connected medicine (internet of things)
f) Health education and information
g) Others (specify)

4) Participants in the product development process (check as many as needed):
a) Users (example: patients, family members, hospital staff)
b) Research ethics committees (example: hospital ethics council)
c) Research organizations (example: National Council for Scientific and
Technological Development - CNPQ)
d) Individual researchers (example: master students, doctoral students)
e) Public agencies (example: Ministry of Health, Secretariat of Education
f) Educational organizations (example: universities, technical schools)
g) Legislators (example: Councilors, State and Federal Deputies)
h) Professional bodies (example: Professional Council, Professional Union)
i) Civil society (example: Non-governmental organization, community in general)

j) Other (specify)

5) Stage of product development that participants are involved in:
a) ldea generation
b) the development
c) Testing
d) Marketing

6) If you are interested in participating in the survey, please enter your details. They
will only be used for contact and will not be disclosed.
the name

a) Company

b) City / Municipality
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c) the state
d) Email address
e) Phone number

Note: Questions 1 to 5 had the following references:

1) Company size - SEBRAE base:
https://m.sebrae.com.br/Sebrae/Portal%20Sebrae/UFs/SP/Pesquisa/MPE_co
nceito_empregados.pdf

2) Time of operation - http://www.brasil.gov.br/economia-e-
emprego/2012/02/sobrevivencia-e-mortalidade

3) Type of product - Bessant (2017)

4) Actors - Stahl (2013)

5) Stages of participation - TIDD; BESSANT (2014)
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APPENDIX B - PHOTOS OF THE PRODUCTS OF LAERDAL AND SIEMENS AT
UNISINOS LABS

Research project carried out in partnership between Siemens, UNISINOS and FAU

Nursing Course Laboratory - Unisinos Porto Alegre




