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Abstract: Digital innovation entails the employment of new technologies to address business issues
and to create practices that lead to the achievement of sustainability. It is observed that digital tech-
nology alters the individual dimension of the innovation process, allowing for a set of heterogenous
actors to become active engagers in the process. A review of the previous research revealed a lack of
focus on the roles these different actors play in the digital innovation process, as well as the mecha-
nisms by which digital technology facilitates actor engagement, calling for research to shed some light
on this topic. This phenomenological study undertakes an exploratory investigation of twenty-one
Malaysian small- and medium-sized enterprises (SMEs) in the information and communication
technology (ICT) sector, with the aim to demonstrate the importance of engaging market actors in
each stage of the value co-creation process. Interviews with industry players show the shifted role of
market actors in the innovation process—from product receivers to gatekeepers—at different stages
of the innovation process. Market actors are extensively engaged in validating and evaluating the
progress of ongoing digital innovation projects and, therefore, can modify their direction. Meanwhile,
the role of innovation agents changes from an authoritative to reflective one. This study provides
evidence that market actors are in a controlling position at certain points of the innovation process.
As such, the view of the innovation process as being company-centric is challenged by the findings
of this research. We provide new information regarding innovation practices, the roles of key actors,
and their value in the digital context, which can serve as valuable knowledge for both academics and
practitioners.

Keywords: digital innovation process; innovation collectives; market actors; Malaysian SMEs;
ICT sector

1. Introduction

In its simplest form, digital innovation can be described as ‘the carrying out of new
combinations of digital and physical components to produce novel products’ [1] (p. 725).
Digital innovation has been viewed as a source of old business renewal, by combining
traditional product elements with digital materiality [2,3]. Digital innovation processes
have become more open and collaborative, with IT being a decisive enabler of collective
innovation involving heterogeneous actors [4]. Due to such openness, several determinants
influence digital innovation, which can be categorized into three dimensions: organiza-
tional, individual, and environmental. The organizational dimension covers organizational
characteristics, such as resource allocation, structure, and strategy. The environmental
dimension incorporates the organizational environment and the competitive landscape,
while the individual dimension describes actors and their characterization [4].

At the individual level, two main actor groups can be distinguished: innovation agents,
who are involved in the development process (i.e., companies), and market actors, who use
digital innovation (i.e., customers and users) [4]. Nambisan et al. have explained that digital
technology characteristics alter the degree and nature of innovation, regarding “who can
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participate (actors), what they can contribute (inputs/resources), how they can contribute
(process/governance), and to what ends (outcomes/value)” [5] (p. 3). Scholarly work
has found that digital characteristics influence how companies innovate, alter boundary
relations, and boost platform thinking through affirming the significance of heterogeneous
contributors, referred to as innovation collectives, who share diverse motives, capabilities,
and goals [6].

Research on innovation collectives is ambiguous, rare, emerges as a side effect of
addressing other areas, and the literature in this topic remains very superficial and generic.
Only a few papers have covered the characteristics of actors in the digital innovation
context [4], or investigated digital innovation from the perspective of innovation actors
involved in the value co-creation process [7]. At the heart of innovation collectives, the
market dimension is implicated, where market actors become core contributors to the
process of digital innovation. However, managerial tools and academic conceptualizations
have mainly focused on the technological dimension of digital innovation, at the cost of
ignoring the market dimension of innovation collectives [4,8]. Consequently, a compre-
hensive understanding of innovation actors in a digital context is indispensable [4]. With
this purpose in mind, this study focuses on innovation collectives and investigates the
individual dimension of digital innovation, using the need–solution-coupling notion of von
Hippel and von Krogh [9], in order to link innovation activities with the actions, behaviors,
and needs of market actors.

From the perspective of innovation collectives, actors contributing to the develop-
ment of digital innovation are spread between the company and its external environment.
However, this research focuses on two main actors: innovation agents (i.e., companies)
and market actors (i.e., customers and users). Market actors become involved in product
development, and are no longer just passive buyers [10]. Despite acknowledgement of the
need to engage market actors, the majority of scholars consider them as a source of data,
instead of active engagers in the innovation process (see, e.g., [11]). Hence, little is known
regarding the market dimension of digital innovation, despite its significance [7]. Ahmad
and Looy [12] conducted a systematic literature review, and revealed that it is still unclear
how customers interact and engage in the digital innovation process, as well as what role
digital technology plays in this interaction.

To the best of our knowledge, there are no studies that have analyzed the various roles
of market actors and innovation agents, or how their interaction is digitally enabled at
stage-level in the digital innovation process. This study is, therefore, intended to fill a gap
in the extant literature, targeting the ICT sector, which is highly sensitive to digitalization.
This study contributes to the literature by providing additional knowledge on where and
when in the innovation process market actors become involved, along with what role
they play at each stage in the process, and how this role is enabled by digital technology.
Therefore, this study explicates the individual dimension of digital innovation and extends
the analysis of the market dimension from a limited view of customer information and user
knowledge. The outcomes of this study challenge the conventional wisdom that innovation
is an innovator-centric process, and elaborates on the various authoritative, controlling,
and inspirational roles of market actors at different stages of the innovation process. This
study elaborates the proposed ideas for further research on digital innovation as an entity
at the crossroad of market and technology [13], and sets an integrative perspective to build
upon in future research on digital innovation and its management.

To fill a gap in the literature, this study aims to answer the following questions:
What roles do market actors play in developing digital innovation? How do those actors
collaborate with innovation agents when developing digital innovation? And how does
digital technology enable the innovation process to unfold, from a market actor-centric
point of view?

In the following sections, we address the previous literature and research gaps, build
the theoretical foundation, and discuss the research design, including the data analysis
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approach. Finally, the results of the data analysis, their discussion, our contributions, and
the limitations of the study are presented

2. Literature Review

The usage of digital technology in innovation processes has not only changed products
and services, but has also changed the scope, speed, and scale of the innovation process.
Digitalization changes how companies capture and create value and cultivate innovation.
The distinctive characteristic of digital technology improves the ability of innovation agents
to sense and respond to opportunities, and increases both their explorative and exploitative
capabilities [14]. Further, digital technology allows for the creation of new forms of agency,
both within and across processes [1].

Digital technology has been found to alter the traditional linearity of innovation. Due
to digital technology, it is less obvious as to where and when a specific stage of the digital
innovation process begins and/or ends. The process evolves in a non-linear way through
time and space, and a digital product is typically in a continuous state of incompleteness
and emergence. Consequently, traditional innovation process logic, which focuses on
generating a complete state of products to be launched into the market, conflicts with the
logic of digital innovation, which is incomplete and emerges over time and space [13].

Digital innovation surpasses the mere alteration of technological artifacts to further
considerations of the related socio-technical context, regarding the technology and its usage
implications in business and society [13]. The duality of digital innovation, with regard to
its technology (i.e., the solution in development) and the individual dimension of market
actors (i.e., the needs and potential use the technology is created for), has been considerably
ignored in the innovation management literature [13]. Studies covering the individual
dimension have stressed the existence of multiple heterogeneous innovation actors—so-
called innovation collectives—where different actors share mutual goals and have similar
skillsets, knowledge types, and behaviors [15]. The actors involved in innovation collectives
include suppliers and potential customers, research centers and universities, cultural
and social operators, policy-makers and institutions, entrepreneurs and start-ups, large
companies, professionals and experts, and investors [16].

The emergence of innovation collectives is the outcome of specific attributes of digital
innovation, such as convergence and generativity [3]. Therefore, scholars have dealt
with it as an aftermath in relevant research. For example, Lubik and Garnesy [17] have
asserted that the value creation process is dispersed and comprises value co-creation
from various actors, who can potentially increase the generated value. Pellinen et al. [18]
have highlighted that the innovation process can be influenced by the expectations and
behaviors of different actors, following a co-evolutional pattern. Moro-Visconti [19] has
revealed, using social network theory, that digital technology acts as an intermediary
bridge, intensifying the interactions between various actors and improving communication
quality; however, the author focused on the role and advantages of technology, rather than
examining the social part of the digital socio-technical equation. Guo, Zhu, and Chen [11]
have proved, using affordance theory in a single case study, that the digital platform drives
and directs customer participation, enhances the experience of customers, and enables
value co-creation through informational, actionable, or attitudinal behaviors. Yoo et al. [3]
have emphasized, in their layered modular architecture, that innovation agencies engage
heterogeneous actors to design and develop novel elements on external layers of their
digital innovation platform. Further, the boundaries of those agencies have been loosened,
in order to allow for interpretive flexibility between different actors, facilitate collaboration
between various agents, and enable actors to organize their collaborative innovation [15].

Polykarpou and Barrett [20] are among the few scholars who have indicated a shift in
the personal identity of actors in the process of digital innovation. The authors revealed
that the potential of process and data sharing among various actors, enabled by digital
tools, alters the traditional rules and norms of ownership, and leads to new arrangements
of roles and relationships among various innovation actors. Huang et al. [21] and Ciriello
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and Richter [22] have described the role of innovation agents, in the digital context, as
reflective agents who can situate themselves in the context of rapid scaling. Liu et al. [23]
have revealed that the role of market actors, in the digital innovation process, comprises
a major shift from traditional innovation management approaches (i.e., from “design
for” to “design with”). Svahn et al. [10] emphasized that digital technology renews and
improves the experience of market actors, thus creating new revenue streams and boosting
sustainability.

Taken together, the literature covering the individual level has emphasized that dig-
itally enabled innovation has radically transformed in its practice. This transformation
is triggered by an open environment of flexible affordances, which encourages the het-
erogeneity of actors [4]. Yet, on the other hand, some scholars in the innovation field
have proposed the opposite, stressing the need for homogeneous actors contributing to
innovation development [2]. This area of inconsistency calls for the further need to focus on
investigating the phenomenon of innovation collectives [4], as well as to provide additional
knowledge on the roles of various actors in the digital context.

3. Theoretical Background

To address our research questions, we adopted value co-creation as a theoretical lens.
Value co-creation theory has gone through three developmental stages: “value creation
centered on product-oriented logic, value creation centered on service-oriented logic, and
value creation centered on customer-oriented logic” [11] (p. 4). In value co-creation from
customer-oriented logic, the current research stream has mainly addressed information
sharing, co-operative behavior, and market actor engagement in innovation development.
With respect to the engagement of market actors, the available research is insufficient and
focuses on sub-dividing certain actions of value co-creation. Little research has been carried
out on how value co-creation from market actor-oriented logic is digitally enabled, despite
the existence of many studies acknowledging that innovation agents can achieve value
co-creation through digital empowerment [11].

In terms of market actor-oriented logic, value co-creation theory has indicated that
innovation agents and market actors can create value through interaction, where market
actors are no longer at the opposite end of the innovation process. Instead, market offerings
and requested benefits are generated through the involvement of market actors. Hence,
the way in which value is created, exploited, and distributed is radically different from
the traditional demand vs. supply model. Market-actor involvement in the process of
value creation at various stages of the innovation process is viewed as engagement, which
leads to empowerment and experience sharing, with a main emphasis on collectives and
communities [24].

From a digital innovation-management perspective, the interaction between inno-
vation agents and market actors is mediated by digital tools and platforms, leading to
market-actor participation, innovation, and better market offerings. From the perspective
of market actors, this occurs if they are adequately engaged and their expectations are met,
in terms of their participation, empowerment, and involvement [24].

To conduct a balanced examination of digital innovation, in terms of actors, process,
and technology, using value co-creation theory, we consider the need–solution coupling
concept of von Hippel and von Krogh [9]. Need–solution coupling supports the idea of
innovation collectives and is best-situated in the digital-innovation context, where the
market dimension is as explicit as the technological dimension [9,13]. This practical ap-
proach, which was proposed by von Hippel and von Krogh [9], revolves around resolving
the unnecessarily delimiting company-centric innovation that blocks innovation agents
from crucial opportunities that can be captured by connecting the innovation process to its
surrounding environment. Thus, it was found to be a suitable conceptualization to address
the objectives of this study.

The need–solution coupling framework enforces a deep-rooted emergent notion of
digital innovation, in which the interplay among the market and technological dimensions
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of innovation is loose-bounded, open-ended, and formed by the multi-level contextual
behaviors and properties of different actors [10,17]. The framework describes the digital
innovation process as a coupling process between the needs of actors and available tech-
nological solutions, at the initiation, development, and commercialization stages. In the
process, different actors are expected to play different roles along the innovation cycle. This
process is expected to be in a form of dynamic interaction between innovation process,
innovation agencies, and market actors. Hence, the digital innovation process of innovation
collectives is assumed to be an open process, and heterogenous actors are expected to be
involved in the initiation, development, and commercialization activities [8]; see Figure 1.
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To conduct a detailed examination of the individual dimension, we analyzed digital
innovation at a process level, by systemizing the use of the need–solution coupling notion
of von Hippel and von Krogh [9], in order to link innovation activities with the actions,
behaviors, and needs of key actors [23,25].

By introducing the notion of need–solution coupling, we highlight that digital in-
novation indicates the continuous matching of digital technologies with existing market
offerings. Hence, digital innovation can be viewed as a process of coupling and/or decou-
pling between the needs of market actors, digital tools and platforms, and the associated
sociotechnical context [13]. The conceptualization of digital innovation as a dynamic need–
solution coupling process indicates that the innovation space has fluid boundaries, which
reflects the flexibility and openness offered by digitally enabled processes. Thus, this notion
helps to address a key question: How do innovation agents integrate various diverse actors
to contribute to digital innovation? [13].

The study analyzes the digital innovation process from the perspective of innovation
collectives, and considers the emergence of need–solution couplings to be associated with
the actions of individual actors, as well as those of innovation collectives, at the process
level. At the collective level, the process is seen as a mutual platform which is enabled, by
digital technology, to connect actors and their attempts for need–solution coupling. The
interaction between actors in the process is induced by the objectives of actors, in order
to utilize the innovation and its process as a solution to fulfil their needs [5,9,23,25]. The
following section discusses the methodology of this study.

4. Methodology

Research methods are generally divided into quantitative and qualitative methods.
Quantitative research defines, isolates, and categorizes variables. These variables are, then,
linked, to create hypotheses that are to be tested upon data collection. Hence, variables
are the means of analysis in quantitative research. On the other hand, qualitative research
begins by defining general concepts that can change, in terms of definition, as the research
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progresses. Hence, variables can constitute the outcome of qualitative research. In short,
qualitative research looks for patterns of relationships among a formerly unspecified group
of concepts, while quantitative research looks at a determined set of variables [26].

This study uses a qualitative approach, for several reasons. The novelty of the topic
calls for exploratory and descriptive approaches. Using a qualitative method in this
research helped to understand the contextual meanings and related logics that help in
understanding the innovation process and the roles of different actors under the influence
of digital technology, as has been suggested by Nambisan et al. [13]. It also helps to examine
the detailed process is carried out, and how digital technology affects it. In addition, the
lack of research on the individual dimension of the digital innovation process, as well as
evidence of the shift in personal identities of engaged actors, motivated us to explore the
topic through use of a qualitative phenomenological approach.

Phenomenological research is inductive and descriptive. The researcher aims to un-
derstand the cognitive subjective perspective of the person who has the experience, as well
as the effect that the perspective has on their lived experience [27]. As Merleau-Ponty [28]
stated, ‘We can only really understand phenomenology by doing it’. Patton [29] has de-
fined a phenomenological focus as what people experience and how it is experienced.
The methodological implications of studies that focus on lived experience is an individ-
ual’s interpretation of the experience, which has been argued to be an essential part of
the experience itself. Thus, based on our research questions, we adapted an interpretive
phenomenological approach to develop an understanding of the digital innovation phe-
nomenon, as Clark [30] has suggested that qualitative research is crucial in providing a rich
context, prior to the application of any quantitative method.

To phenomenologically address the research questions, interview guides were de-
signed, with semi-structured interview questions related to the research questions and the
relevant literature. The interview questions fell into the following sections: the company’s
overall situation; the use of digital technology and its impact on innovation process; actor’s
contributions to innovation process; and how each actor contributes and at what stage.
To validate the interview guide, we consulted several industry experts. Based on their
recommendations, the interview questions were revised.

The study population consisted of SMEs operating in the Malaysian ICT sector. SMEs
were selected, as 98.5% of companies in Malaysia are SMEs, which form 37.1% of the
country’s GDP [31]. Malaysian SME Masterplan 2012–2020 has established some policies to
encourage innovation-driven SME growth and promote the adoption of digital technology.
The priority of the Masterplan is to encourage business-service and production-process
automation, as well as to emphasize the need for digital technology utilization [32]. One
of the ways to boost innovation productivity in SMEs involves searching the market for
potential opportunities to apply when modifying existing products. Accordingly, in order
for Malaysian SMEs to survive, greater consideration has been paid to the innovation of
new or modified products [33]. Therefore, in the Malaysian market scenario, innovation
has been proven to be a significant strategy for the survival and growth of SMEs, which
made them a suitable population for the purposes of this study. The characteristics of the
Malaysian SMEs considered are presented in Appendix A.

The ICT sector was selected as it consists of knowledge-intensive companies that
play a vital role in the economy, making them key sources, enablers, and users of digital
innovation [31]. A considerable number of Malaysian SMEs operate in the ICT sector, con-
tributing 18.5% to the Malaysian GDP. Furthermore, digital products/solutions from ICT
companies are key enablers for the digitalization of other economic sectors [31]. Yet, studies
on digital innovation in SMEs and the ICT sector are scarce [34]. The lack of resources in
the literature in this field, among SMEs in general, and the ICT sector in particular, makes
it hard to identify and adopt suitable management methods, and compromises the success
of innovation processes within SMEs [35]. Hence, studying this sector of SMEs helps to
cover some contextual gaps.
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Upon data collection, companies were purposefully selected, based on a set of clear
criteria (see Appendix B). Our choice to use purposive sampling stemmed from our research
objectives, wherein we had a set of topics that needed to be investigated and required a
certain type of informant to obtain rich data. A purposive sampling technique assumes that
the knowledge of a researcher about the population can be utilized to choose the sample
based on specific criteria [36]. The core idea of purposive sampling is to choose participants
with specific characteristics, who will better be able to assist with the relevant research. The
strength of purposive sampling lies in its intentional bias in selecting participants, who can
provide reliable and robust data [37].

The sample for this study was drawn from the Malaysian SME Corp’s website [31],
which provides a list of SMEs operating in various industries, located in different cities
and states. The list for the ICT sector was retrieved in October 2018. On the date of access,
the list consisted of 1385 companies, which represents the research population. Targeted
respondents were either the top managers or the founders/owners of the SMEs. These
respondents were considered as key knowledgeable informants and reliable source of
information, in terms of different aspects of their companies [38,39].

Based on the set of pre-determined criteria, more than 800 companies were scanned.
Companies without an official website were immediately discarded. The websites of
selected companies were examined, in order to better understand the nature of prod-
ucts/services that they provided and the kind of digital technology that they utilized.
Companies that did not demonstrate the use of digital technology or which did not have
innovative commercialized products/services were discarded. Around 250 companies
were found to be suitable, and were approached for interviews. Companies were contacted
by email and phone, and companies who accepted the invitation were scheduled for a
face-to-face interview at their convenience.

One of the most important aspects of a qualitative researcher is to determine the proper
sample size. While qualitative methodologists tend to disagree on the needed sample size,
they generally settle on factors that affect the size needed to reach data saturation. Some of
these factors include the scope and nature of the research, the quality of interviews, and the
sampling procedures, indicating a sample size ranging from six to thirty interviews [29].
One of the methods to determine an appropriate sample size is the statistical demonstration
of data saturation. Data saturation “entails bringing new participants continually into the
study until the data set is complete, as indicated by data replication or redundancy. In other
words, saturation is reached when the researcher gathers data to the point of diminishing
returns, when nothing new is being added” [40]. As a result, estimating an appropriate
sample size is directly linked to the saturation concept. In this study, our primary goal was
to conduct 10 to 20 interviews. Yet, data collection continued until it reached a point of
saturation, which was confirmed on the 21st conducted interview.

All interviews were planned for the duration of one-to-three hours, with audio
recorded and fully interpreted. The interviews and the follow-up process continued
for a period of eight months, from November 2018 until June 2019. The characteristics of
interviewed companies are presented in Appendix C.

5. Data Analysis

Data was analyzed within a process of integrating a descriptive analysis of the inter-
viewed companies, the ICT industry, and a thematic analysis of transcribed texts, using
the thematic analysis approach of Braun and Clarke [41] (see Appendix D). The NVivo 12
software was used to thematically analyze data. Peer-review coding by researchers was
conducted, in order to avoid the disadvantages of pre-determined coding, improve the
accuracy, and eliminate any bias. Next, reflection on the instances of disagreement took
place, where we revised the analysis to exclude any variable that appeared to be based on
personal interpretations, instead of the transcribed text. See Appendix E for themes coding.

Data was interpreted based on the two interpretation approaches: empathy and suspi-
cion. Based on Ricoeur [42], “hermeneutics of empathy” means conducting interpretation
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based on the bottom-up approach, in order to get as close as possible to the text’s potential
meaning; while “hermeneutics of suspicion” is a top-down interpretation that depends on
a “suspicious” attitude and intends to unveil a deeper meaning from the surface text. The
author has argued that these interpretation types reveal various kinds of meaning and build
various types of insights. Although Ricoeur [42] has effectively differentiated between
the two interpretation types, he did not encourage the use of one over the other. The
development of a new understanding requires an interplay among empathy and suspicion
interpretations. However, qualitative methods differ in their degree of commitment to
one of the interpretation approaches. For instance, descriptive phenomenology tends to
rely more on hermeneutics of empathy, while interpretative phenomenological approaches
rely more on hermeneutics of suspicion. However, both methodologies caution against
interpreting data through pre-established theoretical frameworks, and both are committed
to entering the phenomenon that presents itself, in order to understand its meaning and
significance from within [43].

The current study aims to study and understand a phenomenon. It is necessarily
based on specific research questions and is embraced by theory. To be able to address the
research questions, it is important to interpret data based on the two approaches mentioned
above: empathy and suspicion. Empathetic interpretation is used, in this study, to describe
the roles of main actors during different stages of the digital innovation process, through
the obtained data. On the other hand, suspicious interpretation is used to unveil deeper
meanings from the surface text. Moreover, we followed the steps of the procedure given by
Eisenhardt [44], in order to achieve trustworthiness; that is, validity and reliability. Validity
indicates how realistic the findings are, whilst reliability refers to the degree of replicability
of the study.

6. Results

Based on the need–solution coupling notion of von Hippel & von Krogh [9], the individual
dimension was analyzed at three main stages of the digital innovation process: Initiation,
development, and commercialization. Appendix F provides exemplary quotations.

6.1. Initiation Stage: Shift in Roles of Innovation Agents and Market Actors

Data analysis indicated that, at the initiation stage, innovation agents act based on
the desires and demands of market actors. The respondents explained that innovation is
initiated by identifying and analyzing the needs of market actors that can be served by the
set of solutions available to innovation agents. For instance, Company G views themselves
as a ‘tailor house,’ driving innovation directly in response to the requests of market actors,
demonstrating their responsive role and the authoritative role of market actors.

Innovation agents identify the needs of market actors directly, through listening to
their demands (i.e., explicit needs), and indirectly, by sensing market gaps or “pain points”
(i.e., implicit needs). In the responsive approach, market actors clearly state their issues
or demands, and innovation agents initiate the innovation cycle by responding to these
demands. Those explicit needs are mainly collected through digital platforms, which are
designed for this purpose. For example, company N created a platform called “talk to
CEO,” where market actors can directly provide their input to the company’s CEO. In the
proactive approach, innovation agents approach the market to sense and capture market
gaps or the needs of actors, and predict ways to fill those gaps. Respondents rely largely on
big data to sense and capture implicit needs. Big data helps innovation agents to accurately
predict and analyze implicit market needs. Companies G and F clarified that big data
supports the generation of innovative ideas and improves their ability to realize market
trends and innovate, accordingly.

After recognizing the needs of market actors, innovation agents utilize digital technol-
ogy to respond to those needs. The respondents emphasized that innovation should not
only be based on technology. Instead, it should be the result of integrating technological
solutions with market needs, giving favor to the later. As such, technology serves as a
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supportive tool to respond to the market, by providing solutions that can fulfil the needs
or demands of market actors.

In addition, the respondents elucidated that the initiation stage entails validation
procedures for market needs and technological solutions, including evaluating the detected
need, the potential solution, and the ability of the potential solution to satisfy the needs
of market actors. Innovation agents conduct this validation step to estimate the market
success of the potential innovative solution, ensure that the potential solution can satisfy
the intended need, and to prove that the solution is implementable, applicable, and cost-
effective. Market actors are engaged in this validation procedure as decision makers,
while innovation agents act as responders who capture external knowledge (i.e., the needs
of market actors), and integrate this knowledge with internal knowledge (i.e., potential
solutions) to generate a viable output (i.e., technological solutions responding to market
needs). Thus, in the initiation stage, companies play a reflective role, while customers play
an authoritative role.

• The participants indicated that giving control to market actors, as drivers of innovation,
is important to increase the potentiality of market acceptance upon product launch.
Several participants emphasized that innovative ideas that are not initiated by market
actors inherently have high uncertainty and risk. Company B shared that they had
developed a digital product which was based on their own generated ideas, and did
not project the idea against the needs of market actors, or evaluate it based on market
acceptance. As a result, the product failed in the market. Company K also shared a
similar experience of failure. Subsequently, companies H, K, B, and J explained that,
based on their experience, avoid the internal generation of innovation ideas and relies
on market to initiate innovation.

6.2. Development Stage: Innovation Co-Creation

In the development stage, innovation agents engage market actors in prototyping and
testing the initial design of a product, exchange ideas, and finalize its design and features.
Respondents stressed the necessity of prototyping to make concepts and ideas tangible
to users. Thus, ideas become simpler to understand, in order to discuss potentials and to
challenge alternatives with market actors. They also expressed the significance of engaging
market actors in prototyping, in order to ensure the implementability of the potential
product and its alignment with market requirements and expectations. In addition to
prototyping, several respondents captured the feedback and enquiries of market actors,
through surveys, discussion sessions, and meetings. Such enquiries can help to improve
the features of potential innovative products, evaluate product market attractiveness, and
estimate the risk of market rejection.

Innovation agents closely collaborate with their target market actors by utilizing
digitally enabled communication tools. Digital communication tools enable the customer
to be heard, which improves collaborations to identify the desired attributes and features
for future product designs. According to company M, digital communication tools (e.g.,
social media and apps) enabled them to save operation costs by eliminating physical
barriers, improving communication and coordination across projects team members, and
support efficient and effective distance operations.

After design testing, innovation agents translate ideas into a tangible innovative prod-
uct, relying mainly on the requirements and preferences of market actors. The respondents
emphasized their policy of engaging market actors at every step of the development stage.
Market actors follow each milestone, and their inputs are considered before, during, and
after product/service design and development. Company G, for instance, described the
need to obtain consent from market actors at different points of product development, by
exchanging knowledge with them and measuring their satisfaction with project progress.
Thus, market actors acquire a co-creational role, in this stage, whilst innovation agents play
a responsive role.
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6.3. Commercialization Stage: Market Actor Testing and Initiating Roles

Once the service or product is developed, commercialization activities occur, in terms
of closing the deal, testing and launching the product, feedback and knowledge sharing,
support and maintenance, and product upgrading. Market actors are engaged in different
essential activities at this stage; for instance, they test the product, in terms of functionality
and mass usage; receive training sessions to learn about the new product usage and value;
receive after-service maintenance and support; and provide feedback on user acceptance
and the user experience.

The respondents explained the additional roles that market actors undertake in this
stage, including suggestions for service improvement, complaints, compliments, and
appraisals toward the service and its providers. For instance, company N shared that
acquiring market-actor input at this stage provides customers with more control over
the products/services of innovation agents, enabling them to sustain the success of their
products/services.

Innovation agents utilize digital tools, in this stage, to conduct online marketing and
initiate product sequencing activities. By utilizing online marketing techniques, innovation
agents can expand their market through space, in order to reach overseas markets without
the need for vast marketing investments. The respondents claimed that online marketing
can provide efficient tools to attract and maintain market actors, such as search engines,
company websites, online advertising, and social networks. It also provides efficient tools
to attract and maintain customers. Hence, the efficiency of online marketing stems from
its ability to reach the needed market segment with fewer resources. On the other hand,
respondents employ social media through use of sentiment analysis, in order to document
positive/negative responses to the launched product; to identify areas for improvement;
and to make data-driven decisions based on the opinions of market actors, in terms of the
attractiveness and applicability of the launched product, which leads to the initiation of
product sequencing activities.

Market actors take part in marketing activities as well. Innovation agents rely on the
peer-recommendations of market actors who took part in the initiation and development
stages to market their products/services, through networks and connections. Based on the
responses of companies, networking is considered a low-cost marketing strategy. Company
F stated that networking is necessary to succeed in the market; while company D viewed
networking as a cultural attribute, and elaborated that it is an embedded perspective in
the Malaysian culture and a necessary marketing tool in the Malaysian market. Company
Q explained that success is all about building a trusting relationship with market actors.
This trust is generated by engaging them in the innovation process, and can attract new
users while sustaining their relationship with existing ones. Market actors that are attained
through networking activities were also found to be essential contributors to business
success. Based on company F, the influence of market actor engagement in the innovation
process can be considered a branding tool that leads to positive word-of-mouth.

The main result of market-actor engagement in the commercialization stage activities
is product sequencing, which leads to product improvement, product evolution, and the
initiation of new innovative ideas. These sequencing activities lead to a continuous cycle
of development and improvement. For example, Company N elaborated on how their
products evolved over time, due to market actor engagement in the development stage,
while Company B was inspired to develop another product, based on market actor inputs
on one of their launched products.

In summary, market actors are extensively engaged in all stages of digital innovation
development (see Figure 2). The respondents expressed numerous positive outcomes
from engaging market actors, as key enablers and drivers of innovation activities, such as
improving the understanding of user needs and reducing development costs, increasing
internal knowledge, enhancing service/product design, lifting the potential for success
and sustainability, and reducing the risk of failure and market rejection.
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The respondents clarified that innovation agents can still operate without employing
digital technologies; however, such technologies create new areas for innovation. Being
dedicated to technological trends and adopting suitable digital tools enable innovation
agents to develop solutions that correspond to current market trends, which helps them to
achieve sustainability. Such sustainability is achieved by:

1. Enabling cost reduction and speed operations, through the automation of different
operational activities.

2. Allowing a heterogenous pool of actors to be actively engaged in the innovation
process, which enables innovation agents to tap into a larger pool of knowledge and,
thus, improves the efficiency and effectiveness of their innovative activities.

3. Increasing the efficiency of communication and distribution channels, allowing for a
large amount of data to be quickly circulated between various actors.

4. Improving the dynamism and transparency of the innovation processes, by elim-
inating intermediaries and directly linking innovation agents with market actors.
This transparency builds trust, which is required to increase the satisfaction and
purchasing desire of market actors.

5. Gathering a huge mass of data, as business intelligence, can be used to predict market
trends, plan and make decisions, modify existing products, improve user experiences,
and to serve market actors and attract new ones.

7. Discussion

This study was conducted to investigate the roles of key actors during the develop-
ment of digital innovation, through the use of value co-creation theory. Interviews were
carried out among industry players involved in digital innovation processes. Our findings
contribute to the under-studied area of the individual dimension of digital innovation, by
investigating the roles of main actors during its process, through a stage-level analysis.
We revealed that digital innovation projects revolve around the needs and expectations
of market actors. The results articulated that digital technology enables and facilitates the
engagement of market actors under a need–solution coupling approach. Need–solution
coupling refers to the ability of innovation agents to create value through recognizing,
validating, and responding to the needs of market actors. To follow this approach, innova-
tion agents merge the digital innovation process with its surrounding environment (e.g.,
market), and act as responsive agents. In contrast, market actors play an authoritative role,
by identifying, accepting, or redirecting the proposed solutions with respect to their de-
clared/recognized needs. Our results confirm that need–solution coupling can successfully
explain how digital innovation emerges and evolves [13,45], as well as shedding light on
the individual dimension of this coupling.
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Our findings indicate the significance of engaging market actors, in order to reduce
the uncertainty and risk of digital innovation projects. The respondents emphasized that
progress from the initiation stage to market launch is accompanied by the extensive en-
gagement of market actors and by continuous knowledge circulation between innovation
agents and their target markets. Such knowledge restrains losses, through the detection of
flaws and errors, both early on and before market launch. Several scholars have articulated
that having a market-centric orientation can improve the potential success of an innova-
tion [46–49]. However, the findings of this study explain how this market orientation is
carried out in a digital innovation context, through an alteration of the roles of main actors;
where, at some points, control and authority are shifted to market actors. Furthermore,
our findings extend the knowledge regarding such role alteration, by revealing the role
that market actors play at each stage of the digital innovation process and the amount of
control that they exert on the innovation direction and endeavors.

The original findings of this study relate to where and when in the innovation process
market actors become engaged and the role that they play at each stage. For instance,
market actors play an authoritative role at the initiation stage, where their inputs serve
to make the ‘go’ or ‘kill’ decision. When market actors reject a potential solution, the
innovation agent will tend to discard the solution and present another one. These findings
contradict previous studies in the literature, who viewed market actors as mere data sources
that innovation agents control and utilize [25,50]. Guo et al. [11], in their single case study,
revealed the significance of market actors and explained that aligning innovation with the
needs of market actors stimulates their interest and encourages them to become engaged
in value co-creation behaviors. In other words, need–solution alignment is a pre-requisite
for market actors to become active contributors to the innovation process. The findings of
Guo et al. [11] are in alignment with the findings of this study, and explain why market
actors are willing to engage in the innovation process.

At the development stage, market actors play a co-creational role, and participate in
identifying or approving the potential design features of a new product. Some scholars have
stated that engaging market actors in the development stage can slow down innovation
and negatively influence its endeavors [51], while other scholars, such as Polykarpou and
Barret [20], have indicated that shifts in the roles of actors during the co-creation process
can create collaboration challenges. However, the findings of this research are in line with
those of several scholars, who have indicated the importance of engaging market actors
at this stage, in order to enhance product features and innovation sustainability [50,52].
At the commercialization stage, market actors test the launched product to determine
initial satisfaction and share any product functionality concerns. Hence, customers play
a tester role at this stage. At this stage, market actors are also engaged as initiators and
inspirational agents, as they can propose new ideas or reflect new needs to improve and
scale up the launched product. Market actors can also act as marketers and salesmen
themselves, supporting the distribution of the launched product(s). Such findings can
also be seen in the case study of Guo et al. [11], who revealed the willingness of market
actors to distribute innovation agents’ product(s) via network marketing. Meanwhile, the
role of innovation agents has shifted from being innovation initiators to cogitative actors,
by receiving and absorbing knowledge from market actors into the digital innovation
process. These outcomes confirm the conceptual premises proposed by Nambisan et al. [5]:
that digitally enabled innovation openness modifies the degree and nature of who can
participate, what they can contribute, how they can contribute, and to what ends.

It has been widely recognized that digital technology can facilitate the participation of
heterogenous actors through innovation co-creation activities. For instance, Guo et al. [11]
explained that market actors are attracted to products that are aligned to their needs, yet
their ability to engage and participate in the innovation process is related to the existence
of an enabling digital platform that forms a channel of openness and communication.
This digital platform helps to create the required trust between innovation agents and
market actors, in order for both to be successfully engaged in value co-creation activities.
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However, the mechanisms by which technology enables and facilitates this engagement at
different stages of the innovation process is not well-understood [11]. The results of the
current study contribute to the knowledge of ‘how’ digital tools enable and facilitate these
alterations in the roles of actors.

Findings indicates that innovation agents go beyond the simple automation of existing
processes, to the utilization of digital technologies to improve their ability to capture and
create value, by facilitating the engagement of market actors as active key players. Different
digital tools are used at different stages and for various purposes. Innovation agents
pointed to the use of big data and analytical tools in the initiation and commercialization
stages, in order to drive decision making, analyze the market, and reduce the costs of
resources. At the initiation stage, digital platforms are also used to get in direct contact with
market actors, in order to identify their needs and expectations. At the development stage,
innovation agents use communication and coordination tools to speed up and improve
the efficiency of co-creation activities. At the commercialization stage, marketing and
communication tools facilitate distribution and re-initiate the innovation cycle.

Our findings indicated that digital technology boosts innovation sustainability, as it
provides the necessary tools to change the methods of value creation, increases innovation
efficiency, reduce operational costs, and speeds up the innovation process. It also allows
for transparency, which can create trust between innovation agents and market actors,
provides a platform for ease of communication and participation, creates a context of
co-creational activities, and provides distribution channels that can attract further partici-
pation and adoption. In line with these findings, Moro-Visconti [40] indicated that digital
platforms act as intermediating hubs that reshape the interactions between engaged actors
and improve data diffusion, which can benefit all engaged actors, in terms of achieving
business sustainability. Roukouni et al. [41] have emphasized that the digital engagement
of market actors in innovation development can improve sustainability through increasing
the flow of knowledge, facilitating innovation adoption, and relieving trust and uncertainty
issues. Del Vecchio et al. [42] found that using communication and marketing tools at the
commercialization stage can contribute to a better understanding of the needs of market
actors and generate trust and involvement, thus helping to create a sustainable consump-
tion culture. In contrast, Heim et al. [53] and Kawakami et al. [54] had concerns about
digitally engaging market actors in the initiation stage of the innovation process, in terms
of the fear of innovation agents regarding losing control over the process direction. These
concerns contradict the current study, which demonstrated the long-term advantages of
losing authority to market actors at the initiation stage. Generally, it can be concluded, from
the findings of the current study, that digital technology support innovation by serving as
a force that drives companies to innovate, as a compass to direct them where to innovate,
and as a tool to facilitate their innovation activities.

In conclusion, this study reinforces the importance of engaging market actors initially
and during the digital innovation process, in order to achieve success and sustainability.
Thus, digital innovation can be seen as a process of value co-creation, which emerges as
various heterogenous actors interact and exchange knowledge through digitally-enabled
platforms. It was revealed that the digital technology reshapes the innovation process,
loosens the boundaries of innovation agencies, and shifts authorities and control to market
actors. The importance of market-actor engagement has been stressed in many scholarly
works; which, along with the findings of this study, indicates that the innovation process
has been altered in the digital context. Overall, this calls for a radical change in the way
that the literature perceives innovation.

8. Contributions, Implications and Limitations

Most studies have viewed digital innovation from technical, architectural, or informa-
tion system perspectives, but not from an individual perspective [43]. The lack of specific
insights regarding the individual dimension of digital innovation has led to calls for further
and more detailed analyses [4,44]. Considering that digital innovation is still nascent and
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currently in a growth spurt, examining key developments in the field will help to systemize
the current knowledge and uncover fruitful avenues for future research [4]. Thus, in
this study, we utilized the need–solution coupling approach to investigate the individual
dimension of digital innovation in a process-level analysis. The current study contributes
to the value co-creation theory, by adopting it from customer-oriented logic, which remains
understudied and requires further assessment [11]. Our findings extend the state of knowl-
edge on the interactions between technology and actors in the value co-creation process.
We interpreted and extended the analysis of the market dimension, from the narrow view
of user knowledge and customer information to cover the needs, behaviors, and actions of
various actors who (directly or indirectly) use, complement, or substitute the innovation
and its process. Our results indicated the altered role of innovation agencies and explained
the roles of market actors during different activities of the digital innovation process. This
study also contributes by allowing for a better understanding of how digital technology
enables the alteration of such roles.

This research specifically attempted to provide a better understanding of innovation
processes in the digital context. Our findings provided managerial implications, regarding
the way in which innovation agents can enable the engagement of market actors in value
co-creation. This study contributes to a better managerial understanding of how role
alteration can be rewarding for innovation agents, as well as market actors, improving
the potential of innovation success and reducing its uncertainty and risk for innovation
agents, whilst attracting market actors and improving their satisfaction. It also helps
to increase the awareness of innovation agents, in terms of the advantages of digital
tools in improving their competitive advantage and boosting sustainability. From the
power and authority perspective, we showed that handing control to market actors, at
some points during the innovation process, can be of great benefit for the associated
innovation outcomes. In addition, we revealed—to a certain extent—the internal secrets
of how digital technology enables value co-creation and provides a platform to support
companies to innovate, based on value co-creation. Overall, this study revealed managerial
implications on how digital tools and platforms can promote innovation, by enhancing
the engagement of market actors and provide insights on the methods and mechanisms of
value co-creation. The outcomes of this research can play a role in shaping future practices,
increase manager awareness, extend their understanding of the individual dimension of
digital innovation, and encourage the utilization of digital platforms and tools, in order to
frame their innovation processes in a way that improves market-actor engagement.

The study scope imposed some limitations, which open avenues for further research.
This research was qualitative by nature, limiting its ability to generalize the findings; how-
ever, the results may serve as a basis for future research. More qualitative and quantitative
studies need to be carried out in other sectors in Malaysia, in order to test and compare
the results of this study. There is also room to compare the Malaysian ICT sector with
ICT sectors in other countries, to better understand the associated differences and similar-
ities. Moreover, the conclusions of this study were limited by the use of data from only
twenty-one companies. Further qualitative and quantitative research is needed, in order
to validate, confirm, or reject the presented findings. Further research needs to be con-
ducted to examine how the current findings apply to traditional manufacturing industry,
to compare the differences and similarities between manufacturing and service industries.
In addition, this study was conducted from the perspective of innovation agents; further
studies are required, in order to address the perception of market actors, regarding the
innovation process, and how they influence or are influenced by it. Finally, this study
advances the understanding on digitally enabled innovation processes from the perspective
of managers who intend to do it successfully. Yet, we limited the assessment to two key
actors: innovation agents and market actors. Therefore, further studies considering the
perspectives of other actors, such as suppliers and governmental bodies, are required.
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Appendix A

Table A1. Definition of SMEs in Malaysia.

Size
Micro Small Medium

Sales
Turnover Employees Sales

Turnover Employees Sales
Turnover Employees

manufacturing
<RM 300,000 <5 employees

RM 300,000 to
<15 million

5 to <75
employees

RM 15 million
to ≤50 million

75 to ≤200
employees

service & other
sectors

RM 300,000 to
<3 million

5 to <30
employees

RM 3 million to
≤20 million

30 to ≤75
employees

Appendix B

Table A2. Criteria for Sample Selection.

firm size Only SMEs will be selected. Large companies will be excluded from the study, as they do not
represent the population of Malaysian companies.

ict sector Companies will be selected from the ICT sector, as the research phenomenon is in the digital context.

sme’s location

SMEs located in Klang Valley region are selected. These companies are located in Kuala Lumpur and
its neighboring suburbs, towns, and cities in the Selangor state. This area is recognized for its more
than 23% GDP of economic growth rate, which is being built by Kuala Lumpur and Selangor,
corresponding to the Department of Statistics Malaysia (DoSM) (2017). Furthermore, a substantial
proportion of SMEs involved in the services sector (which ICT is a part of) are present in Klang Valley
area, contributing to a competitive business market.

innovative companies Innovative companies that introduce at least one identifiable commercialized innovation project,
which can create value for the company and its stakeholders.

locally owned Foreign-owned companies will be excluded from this study.

accessible to researcher
Interview research needs good transparency and collaboration (Yin, 2014). Thus, it is significant to
choose companies that express a high level of interest in engaging in the research and were available
at the time of conducting the study.

information content The participant needs to give enough details about the phenomenon considered in the research to
allow the researcher to properly examine the research question.



Sustainability 2021, 13, 8971 16 of 21

Appendix C

Table A3. Characteristics of the selected sample.

Company Name Company Age Company Services and Products Participant’s Position

Middle-size companies

Company A 23 years Big Data Analytics, Cloud Computing, and Software
Engineering COO

Company C 14 years
Information technology, internet of things, project

management services, security solutions and management,
desktop solutions and management, and networking

director

Company K 20 years Artificial intelligence and internet of things CEO

Company M 14 years
Digital Project Management, Project Management Training
and Education, Business Process Improvements, Big Data,

and Business Intelligence
vice president

Company F 10 years IoT, business consultancy, e-marketing, and solution
development owner and CEO

Company Q 9 years
Efficient and Convenient Odoo ERP and CRM solutions for

enterprises, co-creation software product development
partnership, Mobile Applications, and Data Visualization

owner and CEO

Small-size companies

Company D 5 years Consulting, Technological and Digital HR Solutions,
Programme and Project Management CIO

Company B 10 years Artificial intelligence, app development, and internet of
things owner and MD

Company G 15 years IoT, mobile apps and website development, hosting services,
UI and UX design, digital marketing, and solution providers owner and CEO

Company J 4 years
Online Tools, NEM Merchandise Shop, Blockchain Crypto

Consultancy, Blockchain App Design, NEM Supernode
Service, Network, and Bitcoin Lightning

CIO

Company I 6 years IT Services, IT Solutions Provider, and Supply Chain Services owner and CEO

Company E 11 years Consultancy, websites, and mobile app development CEO

Company L 3 years Blockchain development service, training, and consultancy co-owner and CTO

Company O 19 years Data Centre and Enterprise Networking, and Surveillance
Solutions owner and CEO

Company P 11 years App development owner and CEO

Company H 3 years Analytics consultancy and training, Applied Analytics,
Analytics Talent Upskilling (ATU), and Sentiment Analysis owner and CEO

Company N 5 years Management consultancy and training, Product Discovery,
Web and Mobile Development, and Digital Transformation owner and CEO

Company R 5 years IoT, Cloud computing, and Artificial Intelligence owner and CEO

Company S 5 years Specialized in connected fitness, wellness, and healthcare
technology solutions founder & CEO

Company T 5 years Contact center management, IT management, App and Web
development CEO

Company U 4 years Business end-to-end management and networking founder & CEO
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Appendix D

Table A4. Braun and Clark Thematic analysis.

familiarization with data
The aim of this step is to gather all potential occurrences that emerged from the text record of the
interviewees. The researcher becomes familiar with the data by repetitively reading the text and
reporting any initial analytical observations.

initial coding

Coding is not a method of data reduction; instead, it is an analytic process. Codes should include a
conceptual and semantic reading of the data. The researcher begins coding by interpreting the
meaning of what had been said. The researcher starts coding with research questions and theory in
mind. This involves highlighting significant features of the data that are related to the research
questions guiding the analysis. The researcher codes every data item and ends this phase by
comparing all codes and relevant data extracted.

generating themes

A theme is a meaningful and coherent pattern of data that is linked to the research question.
Searching for themes is similar to coding your codes to identify similarity in the data. The researcher
constructs themes, and text that could not be categorized with the initial coding scheme is given a
new code. The coded data is confirmed to be related to each theme to end this phase.

reviewing themes

This stage implies checking that the themes ‘work’, in relevance to both the full data set and coded
extracts. The researcher reflects on whether the themes tell a compelling and convincing story,
regarding the data, and starts to determine the nature of each theme, as well as the relationships
between the themes. Certain themes are split into two or more themes, others are collapsed together,
while some themes are discarded.

defining and naming
themes

This phase demands that the researcher writes and produces a detailed analysis of each individual
theme. The researcher determines the ‘essence’ of each theme and provides an informative name and
a brief description for each theme.

writing up The writing stage is an integral part of the analytical process. The researcher describes the findings of
the data analysis, by answering the research questions according to both existing and new codes

Appendix E

Table A5. Emergent Themes and codes.

Categories of
Construct Emergent Themes

Companies

A B C D E F G H I J K L M N O P Q R S T U

Innovation agent roles

all stages reflective/responsive
agents

X X X X X X X X X X X X X X X X

Market actor roles

initiation stage authoritative role X X X X X X X X X X X X X X X

development stage co-creator role X X X X X X X X X X X

commercialization stage
tester role X X X X X X X X X

initiator role X X X X X X X X X X X X X X X X X
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Appendix F

Table A6. Exemplary Quotations on Emergent Themes.

Main Emergent
Themes Exemplary Quotations from Respondents

innovation agents as
reflective agents

“we listen, understand and respond with innovative and creative solutions that adds value to the clients”
[company C]; “we always say that we are a tailor house: we have you to tailor whatever you feel like is
nice to wear for you. This is our role . . . we can only tell you based on your requirements, we will try the
best to do for you and the best will it be. That’s our limit” [company G].

customer’s
authoritative role

“Usually, clients ask us to do that thing because they want it” [company G]; “So, from [listening to client]
we understand what the client needs” [company M]; “So I got to put my salespeople, and they will go out
to smell those opportunities” [company A]; “we found that emerging need in the market” [company H].
“You cannot have blockchain and then you look up for problems. So, if the problem exist, whether
blockchain serves that is very important . . . Whether AI resolve that is very important” [company Q];
“you need to be clear with what the problem is . . . it depends on your problem whether the technology is
the solution” [company D].
“do really customers need this? What is the pain point? Do you really see the pain? Do they really need
it?” [company A]; “assess each of the solutions” [company C]; “if I want to implement a solution so we
actually try to see whether it fit the needs” [company M].
someone comes with an idea; we need to evaluate whether it is doable or not” [company T]; “make sure
that the market fit to the solution is very important... That comes to validations” [company Q]; “in doing
all these evaluations, you can get to a point where you realize that: yes, we are capable of taking this
opportunity and do well” [Company T].
“validation is needed. I shared this idea, and I received the feedbacks to improve the idea before
lunching it” [company H]; “the best way to do anything is to validate. Validation is an important process,
which means before you design something you actually talk to the customers not directly about the
product but about what is their experiences. Let’s say for an example, when we are designing this
medical product, we don’t know whether it will be successful of not, there is a 50-50 chance. But we
involve the real stakeholders, we involve the shares of the company, we involved the doctors. If the real
stakeholders will talk about the product so this is will work” [company C].
“So, essentially the product and the customer should be able to have some “product-market fit” which is
very important” [company Q]; “from there we understand what the client needs, and we try to cater that
to what we want to deliver to them” [company M].
“you want to share the idea with small market for you to get the right feedback and go deep in the
discussion. So, you check, you have some metrics to validate; did I validate this this and this; if not, I
have to iterate; I have to come back, change the business model, change the pricing, change everything
until I validate” [company U].

customer’s
co-creational role

“when you build the product, build a prototyping model” [company Q]; “we conducted a lot of pilot
studies” [company S]; “most of the time the issue will be that customers don’t like the design . . . because
when they put in the requirement, they cannot see the system yet . . . now we do [prototyping]”
[Company M]; “charge them 50% of the real cost to build the first pilot of users. That’s what I do; until
now they are with me!” [company N].
“we exchange ideas and exchange feedback with customers . . . during this [development] process”
[company C]; “If more than 85% of the people here like your product, what you have done, the way user
experience and everything, then you say okay we have done a nice job” [company Q].
“next will be design. Design based on whatever requirements. After the signoff if customers agree, we go
to the development” [company G]; “we have tools that can be shared together with customers. So, they
know the list of milestones. So, each one of those milestones follow those schedules. Each one of the
schedules . . . customers will gain insight” [company A]; “we always do follow projects . . . there will be
a weekly project status update” [company A]; “I just engage the client on monthly bases or weekly bases”
[company M].

customer tester role

“we completed the product, and then the user needs to accept it, they need to test every function”
[company B]; “we will give it for user-acceptance test, and then if the customer want something fixed,
then we can do it” [company J]; “and after that there will be training” [company G]; “we also do tutorial”
[company S]; “normally we will do all the after-sale service” [company F]; “we will take up the feedback
in a way which is helpful and aligned to [our] service” [company Q]; “they will usually report of the
project to see what works, what doesn’t work” [company L]; “we already have like few clients with more
control, more feedback” [company N].
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Table A6. Cont.

Main Emergent
Themes Exemplary Quotations from Respondents

customer initiator and
inspirational role

“we progress stage by stage based on the needs, remember it always go back there” [company N]; “we
get feedbacks, constant feedbacks from users and then we go and improve on our solutions” [company
S]; “we got all the data from there we have other features that we plan to develop” [company B]; “if you
see my first version and until now it is different . . . this is after a lot of people giving feedback”
[company N]; “you want to continually push things into that customer . . . because someone else will
come and do it to your customer if you don’t do it to them” [company D].
“So, find a problem, challenge your assumptions based on your findings and take feedback from the
people and it may require from you to go back . . . It may require going back and try again. So, the
iteration you have to make when you find out that whatever you thought that was a solution for the
problem actually it is not true” [company U].

the advantages of
engaging market actors

“it is important to understand customers’ requirements because you cannot afford misunderstanding or
miscommunication in any project implementation,” [company K].
“we seek advice from customers and at the same time we do our self-brainstorming to basically
complement each other in term of operation understanding. So, we exchanged ideas and exchanged
feedback. During the process I would say we made the product more mature, and richer in terms of the
features, in terms of the feedback, in terms of the user-friendliness” [company C].
“seeking customers feedback can open up your mind, widen the horizon and more business
opportunities for you” [company C].
“we get initial feedback, we give them wire frame or an idea of what the app can look like and then they
can give feedback, then we will go back and fix it” [company J].
“and why we are successful? . . . Because I like to take input from users all the time” [company N].
“You got to get that feedback all the time. Otherwise, if you are working in a perfect innovation in the
corner, you going to tell people about it later! It doesn’t work; the world moved on, or you missed it”
[company D].

digital technology-
initiation stage

“one of the tools that I always use is called “talk to CEO”. Clients can talk to me directly to give feedback.
they come in here and they talk about whatever they need. They currently asked for a better postage
calculation, so then I tell them within two weeks we going to do it” [company N]; “Big Data, we collect a
lot of information . . . then you catch it, analyze roughly, this will be the trend of next year” [company G];
“the database help create all the ideas” [company F].

digitally technology-
development stage

“For example, if I open my phone, I have my app that can look at all the status by a dashboard. So, I can
see all the information of my projects in the phone . . . you do not need to come in the office. You do not
need to call people and disturb them. You can just go in a dashboard or a system and see where the
project is . . . I don’t need to go and be present” [company M]; “we talk through skype and we talk
through WhatsApp . . . through emails if they need me and we are updated through these means”
[company F].

digital technology-
commercialization

stage

“after collecting the data from social media we already develop some motion learning algorithms to
automatically find that for these pieces of the text; what is the sentiment of it? Is it positive or negative?”
[company H]; “we market through Facebook, YouTube or any other media channel” [company F].

digital technology
benefits

The cost reduction comes from the fact that we can automate a lot of things. So, a lot of it comes from
removing inefficiency in the current [system] also” [company L]; “The product is actually the same cost
all the time, just that digital things eliminate middlemen. With all these feasibilities, I mean it is very
transparent and now . . . once the confident is there you can see the volume is just exponential growth”
[company O]; “If you have thousands of data, it is very difficult . . . everything has to be digitalized . . .
thus, easy to transport between partners and partners” [company P]; “based on big data you can predict
customer behavior the next month and based on those predictions . . . you can tell what the next step will
be to take to . . . satisfy the customers in a better way, to create more revenue” [company H]; “most
common thing is using data to make your decision” [company J]; “all these data . . . at the end of the day
you can use it for planning . . . all these data can be analyzed. It can be analyzed then it can become
business intelligent” [company C]; “data helps them make better decisions towards increasing the
revenue and decreasing the cost of the company and creating more satisfaction for the customer and
keep that customer” [company H]
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