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Chapter 1
Introduction
In today’s interconnected global marketplace, customers have become increasingly
knowledgeable and empowered. Accordingly, a customer-centric view on value creation is
becoming a prominent paradigm of doing business. Co-creation of value with customers
implies to deliver seamless customer experience in which value is defined by or with the
customer [1, 355, 374, 385]. Seamless customer experience can be delivered by providing
integrated solutions (i.e., a bundle of product and business services). The provisioning
process of integrated solutions is complicated and knowledge-intensive and is often beyond
the capability of an individual firm [6, 129, 132]. It thus drives the formation of co-creation
value networks (VN). As an example, an integrated travel solution may be provided by the
composition of individual services from a travel service integrator, a travel insurance
company, several transport providers, and several travel accommodation providers [149].
In the context of a VN, multiple actors collaborate to access and integrate the complementary
resources required for proving integrated solutions [132, 160, 240]. In this setting,
information technology (IT) is regarded as a major enabler and facilitator of actors’
collaboration for the realization of their shared objectives [57]. Firstly, IT facilitates
information access and coordination across a VN [36]. Secondly, the execution of interorganizational collaborative processes heavily relies on supporting IT-based systems [60,
145]. Thirdly, by enhancing agility and flexibility of collaborative business processes,
supporting IT-based systems enable a VN to respond rapidly to customer needs [148, 306,
318]. To achieve these business values of IT, a sufficient degree of alignment (or fit) between
the business side and the IT side of a VN is required [173, 237, 358, 359]. Furthermore,
business-IT alignment (BITA) as a moving target should be improved continuously over time
[137, 173, 203, 332, 358]. In a VN setting, BITA improvement entails a more efficient use
of IT among actors, contributes to sustaining a profitable collaboration, and facilitates joint
value creation [81, 292, 336]. Thereby, improving BITA can lead to a VN performance
improvement.
While the earlier literature on BITA typically concentrated on alignment at one point in time,
addressing a continuous process of BITA improvement has received much more attention in
recent studies [31, 65, 81, 415]. BITA improvement can be achieved when the business side
and the IT side co-develop (co-evolve) [43, 70, 120, 137]. By taking into account codevelopment, BITA improvement has been investigated from the theoretical perspective of
3
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dynamic capabilities [31, 65, 81]. However, this literature does not explain how a dynamic
capability with the aim of BITA improvement can be systematically enhanced. Additionally,
in this literature, there is a lack of explanation on how to co-develop business with IT. As a
consequence, low implications in guiding BITA improvement in practice.
To contribute to these research gaps, in this thesis, we look at BITA improvement in a VN
setting and aim to design support for it. Our focus is on BITA improvement for key
capabilities of a VN which are strategically essential for the achievement of its joint
objectives. We do this because the central premise of the BITA literature is to prioritize IT
initiatives on these strategically relevant key capabilities [313, 358]. To address BITA
improvement, we adopt a dynamic capabilities perspective due to its ability to explain how
organizations can improve their capabilities and processes to adjust to a changing
environment.
Following design science as a research approach, we design and evaluate a reference modelbased approach to support the enhancement of the ‘business process management’ dynamic
capability of a VN by enabling co-development of key business processes with their
supporting IT-based systems. This co-development facilitates BITA improvement. This
dissertation presents the research process of the design and evaluation of our support. As a
proof of concept, the results for one of the key capabilities of a VN (i.e., customer
understanding) is presented and discussed.
The results presented in this chapter have been published in[26] .
The outline of this chapter is as follows. The research foundations are described in Section
1.1. Section 1.2 gives an overview on research setting and research objective. The research
steps, research questions, and methodologies are described in Section 1.3. The thesis outline
is presented in Section 1.4.

1.1 The research foundations
The central concepts of co-creation value network (VN), business-IT alignment (BITA), key
capabilities, and dynamic capabilities were identified in the previous section and will be used
as foundations for this dissertation. These are described below.
1.1.1 Co-creation value network
Nowadays increasing customer demands, declining margins, and competitive pressures
stimulate organizations to reposition themselves as solutions providers in the business
marketplaces [160]. This implies the transition from a good-dominant view to a servicedominant view on value creation as highlighted in the marketing research domain [385, 386].
While in the former view value is embedded in product functionalities, in the latter view
4
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value is defined by or with a customer and it is jointly created by multiple actors in a network
setting, a so called co-creation value network [240, 298, 310]. In this setting, the role of
customer is changing from passive buyer of a product to the active co-creator of value [239,
288, 293]. In addition, the focus of value co-creation is on enhancing the experiences of
customers during a customer journey rather than on the functional benefits from the products
only [361, 400, 421]. Seamless customer experience can be delivered by providing integrated
solutions, i.e. customized bundles of products and services [190, 396]. Providing integrated
solutions is a complex and knowledge-intensive process which is often beyond the capability
of an individual organization [6, 129, 132, 192]. Therefore, multiple autonomous firms
together with their mutual customers collaborate in the context of a VN providing access to
complementary resources [132, 160, 191, 327]. This highlights the importance of
collaboration of multiple actors within a VN setting rather than just collaborative act between
customer and the service provider [190, 273]. Integrated solutions can be provided through
the processes of understanding the customer in terms of needs and context of use, designing
and delivering customized solutions, deploying integrated solutions, and supporting the
customer on an ongoing basis [270, 374].
1.1.2 Business-IT alignment
Over the past three decades, business-IT alignment (BITA) has resided among the top ten
concerns of organizations worldwide [136, 237]. BITA refers to the degree of fit or harmony
among business strategy, IT strategy, business infrastructure, and IT infrastructure [173]. The
basic principle of BITA is that IT should be managed in a way that mirrors management of
the business [65]. Various alternative terms exist to refer to the phenomenon of alignment
such as fit, linkage, integration, coherence, harmony, fusion, congruence and variation [177].
Furthermore, BITA is a multidimensional construct including strategic/ intellectual,
structural, operational, and social dimension [12, 65, 136]. The strategic dimension focuses
on the degree to which the business strategy and plans, and the IT strategy and plans,
complement each other. Structural alignment is influenced by the location of IT decisionmaking rights, reporting relationships, (de)centralization of IT, and the deployment of IT
personnel. Operational dimension refers to the link between organizational infrastructure and
processes and IT infrastructure and processes. Social alignment refers to the state in which
business and IT executives within an organizational unit understand and are committed to the
business and IT mission, objectives, and plans.
BITA is a moving target due to changes in the organization’s external and internal
environments [137, 173, 358]. It is thus necessary to consider BITA improvement as a
continuous process. However, prior research has typically focused on measuring BITA at one
point in time and interpreted alignment as a function of independent factors. As a
consequence, they offer low implications in guiding how organizations can improve
5
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alignment over time [12, 31, 65, 237]. Addressing a continuous process of BITA
improvement has received much more attention in recent studies [31, 65, 81, 415].
However, achieving better BITA is a challenging task and affected with several problems.
Communication issues, lack of shared domain knowledge, and lack of shared understanding
between business and IT staff are mentioned quite frequently as main problems and
challenges which might inhibit or hinder effective alignment improvement [7, 237, 299, 317,
392]. Achieving better BITA may be even more challenging in a VN setting due to the
complexity of this context (such as no central decision maker, dynamic collaboration,
interdependence, and diversity of interests of the VN actors) [81, 292, 336].
1.1.3 Key capabilities, dynamic capabilities
The origin of the concept of capability is rooted in the resource-based view (RBV) in strategic
management literature [111, 115]. According to the RBV of a firm, valuable, rare, difficult
to substitute, and challenging to imitate resources (i.e. physical, human, and organizational
assets and capabilities) form the basis for achieving competitive advantage [13, 111, 362].
The RBV explains how, in an equilibrium situation, firms based on their current assets and
capabilities can achieve a strategic advantage for a short period [13, 362]. Capabilities are
also called zero-level capabilities or operational capabilities. They refer to firms’ abilities to
perform the day-to-day operational activities and to earn a living in the present [13, 171, 362].
Capabilities are thus needed for the operational functioning of the organizations. Some of
these capabilities are of strategic importance for organizations, enabling the achievement of
their objectives. Various alternative terms exist to refer to these capabilities such as key
capabilities [158], strategic capabilities [202], core capabilities [226], or core competencies
[364]. In this thesis, the term key capability is used.
However, RBV has been criticized for not explaining how such capabilities are developed
and improved over time [111]. A frequent critique of RBV is that due to its static nature, it
falls short in accounting for the dynamic business context and in explaining how firms sustain
their competitive advantage in such a dynamic environment [34, 35, 362, 404]. To address
this concern of the RBV, a dynamic capabilities view evolves from the RBV of the firm.
Dynamic capabilities are also called ‘first-level capabilities’ [35, 403]. They refer to firms’
abilities to systematically and continuously create, extend, and adjust their organizational
skills, resources, and operational capabilities in order to respond to a changing market
environment [170, 362, 401, 414]. Dynamic capabilities also refer to learned and stable
pattern of activities aimed at systematically improving operating routines of organization
[419].
To sustain competitive advantage, dynamic and operational capabilities should be developed
and improved over time. The development of both operational capabilities (i.e., abilities for
6
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process execution) and dynamic capabilities (i.e., abilities to improve existing operational
capabilities) can be facilitated by organizational learning [108, 391, 414, 419]. In this regard,
Zollo and Winter [419] provide a detailed description of the way in which dynamic
capabilities and operating routines can be evolved over time. This evolution can be facilitated
by three learning mechanisms of ‘experience accumulation’, ‘knowledge articulation’, and
‘knowledge codification’ (Figure 1.1).
Learning mechanisms
(experience accumulation,
knowledge articulation,
knowledge codification)

Dynamic
capabilities
Evolution of operating
routines
Figure1.1- Capability development model [419]

1.2 Research setting and research objective
In the context of a VN, actors collaborate together to access and integrate the complementary
resources required for proving integrated solutions [6, 132, 240]. Furthermore, as stated
before, IT can facilitate achievement of joint goals of VN actors. In order to accomplish
business values of IT, a sufficient degree of BITA is required [281, 291, 382]. In addition,
BITA is a moving target due to changes in the organization’s external and internal
environments. This necessitates continuous BITA improvement over time [70, 137, 173, 358,
410].
In this dissertation, within the problem area of BITA in a VN, we look at BITA improvement.
To specify the research setting, we make four choices: one on context, two on theoretical
perspective, and one is on scope selection within the second theoretical perspective:
1.

Regarding research context, as our focus is on BITA improvement takes place over
time, we are looking at a specific type of a VN that can be characterized as a longerterm (opposed to temporary) and reasonably stable collaborative environment [58,
130]. The reason for this is to provide time to learn and improve. Based on the model
by Grefen [146], by ‘longer-term’ we means a semi-dynamic to static network
collaborations. In such a setting, actors work closely together based on longer-term
7
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2.

3.

4.

joint goals and a shared understanding of the way to achieve their joint goals. This
form of collaboration differs from a temporary collaboration that is established in a
short time to respond to a single collaboration opportunity, dissolving when the
short-term common goal of the collaboration is accomplished [60].
Regarding the first theoretical perspective, we look at BITA from a capability-based
theoretical perspective and focus on the strategic areas of key capabilities (core
competencies) [65, 341]. The reason for this focus is that the central premise of the
BITA literature is to effectively prioritize IT efforts on key capabilities [313]. Firms
that target IT initiatives in their key capabilities are likely to realize greater value
from their IT than those that are less focused on their IT deployment [313, 358, 398].
The strategic significance of key capabilities, which are fundamental to a firm in
realizing its business objectives, has been discussed in a capability-based theory
[144, 314, 363]. Discussions at the abstraction level of key capabilities have been
done extensively. To provide a hands-on perspective, in this thesis, we will focus
on a single key capability and see if this added level of detail can provide additional
insights.
Regarding the second theoretical perspective, BITA improvement is studied from a
theoretical perspective of dynamic capabilities. By taking into account that
organization should co-evolve its business and IT, dynamic capabilities theory has
been considered as a suitable theoretical perspective to study BITA improvement
[31, 70, 137, 410]. This theory explains well how organizations based on their
dynamic capabilities through a systematic process can improve their capabilities and
business processes, in order to adjust to changing environments [362, 391, 414,
419].
Regarding a type of a dynamic capability, there are a number of concrete dynamic
capabilities such as product development [111], process re-engineering [419],
alliance management [115], and business process management (BPM) [277]. For
the purpose of this thesis, we focus on a dynamic capability of BPM which is
dedicated to business process improvement [224, 267, 277]. The reason for this
choice is that the actual benefits of BITA improvement can be realized at the
operational level in which business processes requirements should be met by
supporting IT-based systems. Then to continuously improve business processes
with their supporting systems, the BPM dynamic capability is necessary [372]. It
should be noted that BPM is a broad research discipline to support the (re)design,
enactment, management, and analysis of operational business processes [384]. BPM
dynamic capability supports both incremental and radical business process
improvement [277].

In summary, with a longer-term view of collaboration in a VN setting, we look at BITA
improvement for the strategic areas of key capabilities of a VN. Key capabilities are used for
8
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the execution of key business processes which can be supported by IT-based systems. Value
networks need to improve and update their BPM dynamic capability which will allow them
to continually improve their key business processes and their supporting IT-based systems
[372].
To provide a clear structure for our discussion of BPM dynamic capability, the well-known
model of Zollo and Winter [419] is used (Figure .1.1). This model describes the systematic
development of dynamic capabilities by learning mechanisms of experience accumulation,
knowledge articulation, and knowledge codification. It should be noted that the Zollo and
Winter’s model was developed from a perspective of a single organization. But given that
learning is a generic process, the logic of capability development by learning is transferable
and applicable to network settings such as a VN [199, 229, 418].
We use Zollo and Winter model, because it describes systematically the enhancement of
dynamic capabilities through learning mechanisms (i.e., experience accumulation,
knowledge articulation and knowledge codification) and the subsequent improvement of
business processes. Organizations can learn internally from their own experience which
could be a time-consuming process. However, in uncertain environments, where quick action
is necessary, it is suggested that learning through using experience of other organizations
could be more beneficial for organizations than learning from their own experience [230].
This external experience can be acquired for instance from literature, consultants,
professional meetings, vendors and suppliers [186]. In this research, we suggest
systematically identifying, classifying, and using relevant and qualified external knowledge
from literature (in the form of a reference model) so as to kick-start the learning process. To
design a reference model we opted to use a systematic literature review because it enables a
more reliable systematic search for qualified information [371].
In general, a reference model refers to a generic abstract conceptual model that describes
essential elements of a particular domain. It helps to establish a common understanding about
that domain, and it can be used as a reference for the development of particular models [59,
74, 127, 367].
We argue that the BPM dynamic capability can be enhanced by reference model-based
learning process. This dynamic capability can support the co-development of key business
processes with supporting IT-based system. It can thus facilitate BITA improvement. We
step from BITA improvement to co-development. This choice is supported by the literature.
It has been acknowledged that co-development of business and IT can lead to BITA
improvement [43, 120, 137].
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Thereby, based on using a reference model, the main research objective of this dissertation
is to design a reference model-based approach which enhances the BPM dynamic
capability in order to support BITA improvement for the key capabilities of a VN.
A designed support will enhance the BPM dynamic capability by enabling the codevelopment of the key business processes and their supporting IT systems.
In order to accomplish the research objective of this dissertation, a four-step process is
designed and followed as explained in Section 1.3. It should be noted that in this dissertation,
the generic process of developing and using a reference model with the aim of BITA
improvement is provided. In addition, as a proof of concept, the research process of the design
and usage of two reference models for the key capability of customer understanding is
presented and discussed.

1.3

Overview of the research process, research questions, and methodology

This section explains briefly the research process, research questions, and methodology of
this thesis. A summary of the research process is illustrated in Table 1.1.
Table 1.1- The research process

A reference model-based approach to support BITA improvement
Steps for the design of a reference model
Step 1
Identifying key capabilities of a VN
Step 2
Selecting a specific key capability and identifying
its key business processes.
As a proof of concept, in this thesis we focus on
one of the key capabilities; i.e. customer
understanding and identify its key business
processes; i.e. customer knowledge management in
a VN setting (VN-CKM).
Step 3
Designing and evaluating reference models in
relation to the key business processes of the
selected key capability.

Step for the design of a process to use a
reference model with the aim of BITA
improvement
Step 4
Designing and evaluating a reference model-based
user requirements elicitation process for codevelopment of key business processes with their
supporting IT-based systems.
As a proof of concept, based on the VN-CKM
process reference model and the VN-CKM
challenge reference model, we design two instances
of the designed reference model-based user
requirements elicitation process. Their applicability
and usefulness are examined in two separate
studies.

As a proof of concept, we design and validate two
reference models: a VN-CKM process reference
model and a VN-CKM challenge reference model.

Additional lesson learned

Reflection on the IT side of a VN
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We first explain the main research line of this dissertation which is design a reference modelbased approach to support BITA improvement in a VN setting. This part of the research
process consists of step 4 supported by steps 1 to 3 (Table 1.1). From step 1 to 3, we design
and evaluate the reference models for a particular key capability. In step 4, we design and
evaluate a process that uses a reference model with the aim of BITA improvement. Beyond
our main research line, an additional lesson learned from the IT side of a VN is also provided
during the course of this dissertation as explained later on in this section.
Step 1: Identifying key capabilities of a VN.
As specified in the research setting (Section 1.2), we focus on BITA for the key capabilities
of a VN. This focus is based on a fact that the primary locus of alignment (i.e., where
alignment is tightest) should be for key capabilities of firms [358]. If a degree of BITA in
key capabilities is low, a VN struggles to achieve its common goals. This leads to the first
research question:
RQ1: What are the key capabilities of a VN that are essential for successfully co-creating
integrated solutions?
In order to answer this question, we follow this methodology:
The key capabilities of a VN are identified in a structured way from literature. This is done
by following a systematic literature review (SLR) approach as suggested by [212, 371]. The
identified key capabilities are then classified and described in a structured way by using a
structured classification approach through Metaplan sessions. This process resulted in
developing a classification framework of key capabilities of a VN.
The SLR is a systematic research approach enables a comprehensive search for identifying
relevant information from existing literature [213, 371].
The Metaplan is a card sorting technique based on group discussions. It facilitates a structured
classification process. The group discussions aspect of this technique prevents individual bias
in classification [156].

Step 2: Selecting a specific key capability and identifying its key business processes.
To be able to design a reference model, it should be specified it for a specific key capability.
Considering a generic reference model would be unlikely to be adequately precise and
meaningful to be used to design support for BITA improvement and as a consequence, no
concrete proof of concept could be expected. The classification framework of key capabilities
of a VN, developed in step 1, provides input for the selection of a specific key capability.
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Given that capabilities are embedded in business processes [108, 419], and in order to provide
a base for developing reference models, key business processes of the selected key capability
are identified.
To be able to deliver a proof of concept, in this thesis, we focus on one of the key capability,
i.e., customer understanding. We opt to focus on that because in literature an in-depth
understanding of customer needs, preference, and customer context is regarded as a first step
towards delivering a seamless customer experience through co-creating integrated solutions
[191, 289, 374, 421]. To identify key business processes of customer understanding, we
realize that this capability is an abstract construct and needs further elaboration. To do so we
use the concept of customer knowledge management in a VN setting (VN-CKM). The reason
for this is as following. For understanding and expressing customer needs, customer
knowledge is required [190, 289, 387, 400]. In order to get the right customer knowledge to
the right people at the right time and to handle it systematically, firms in general and VN
specifically should have the capability to manage their customer knowledge. Accordingly,
we focused on the VN-CKM key capability as a further elaboration and a good proxy for
customer understanding and identify the VN-CKM key business processes as a basis for
developing associated reference models. This leads to the second research question:
RQ2: What are the key business processes of the customer understanding in a VN setting that
can be used as a basis for developing associated reference models?
In order to answer it we follow this methodology:
The key business processes of VN-CKM capability are identified from a literature review
by conducting an SLR. We provide an abstract description of the VN-CKM processes.
Step 3: Designing and evaluating reference models in relation to the key business processes
of a selected key capability.
As stated in section 1.2, with the aim of BITA improvement, we provide a specific addition
to the Zollo and Winter’s model, i.e., using a reference model which can kick-start the
learning process. We develop reference models by introducing external knowledge, i.e., from
literature. In step 3, we explain how a reference model can be developed. This leads to the
third research question:
RQ3: How can a reference model be designed in a structured way?
In order to answer this research question, we follow this methodology:
A two-phase research according to the design science approach is followed. Design science
research is an iterative approach for the design and evaluation of an artifact, where steps in
the iteration take both relevance (i.e., importance for the application field) and rigor (i.e.,
12
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alignment with the academic state of the art) into account [174, 290]. In the design phase, a
reference model is designed. In the evaluation phase, the validity of the designed artifact is
evaluated in practice.
Design phase:
o Conducting an SLR: By doing this, quality-based relevant information of
prior studies is identified in a systematic way.
o Structured classification: By conducting structured classification in
Metaplan sessions, the identified information from literature is classified
leading to a reference model.
Evaluation phase:
o
Evaluation of the validity of the designed reference model by conducting
multiple case studies.
To ensure the quality of the design of the reference models, a set of requirements are defined
by the research team: A reference model should:
1) Be developed for one of the key capabilities areas of a VN which are strategically
important for the success of value co-creation and thus a locus of BITA. This focus
is important because the central premise of the BITA literature is to effectively
prioritize and target IT initiatives for key capabilities [313, 360].
2) Cover essential elements of the selected key capability and describe them in
detailed. A reference model will be used as a means for creating a shared
understanding. Thus, it should provide a systematic and a detailed description of the
selected key capability [169].
3) Have a clear structure which enables essential elements of the selected key
capability to be identified, classified, and described systematically.
4) Describe the key elements in suitable terms that people are comfortable and familiar
with, so they can understand the reference model and are likely to use it. As the
reference model is intended to facilitate human communication and understanding,
it should be straightforward and easily understandable by people.
As a proof of concept, for the selected VN-CKM key capability, two reference models are
designed and validated, respectively, the VN-CKM process reference model and the VNCKM challenge reference model.
The reason for designing these two types of reference models are that when talking to people
about their tasks and roles, talking about abstract objectives and goals would have been too
difficult. But talking about the things people do and the problems and barriers that might
affect their work would be much easier. People can explain what is currently going on in their
processes, and what the challenges are that might hinder the effective implementation of their
processes. Consequently, developing a reference model which describes the business
13
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processes or their associated challenges will be aligned with topics that people can easily talk
about. Thus we expect that the VN-CKM process and the VN-CKM challenge reference
models, that provide textual descriptions at higher abstraction level, can be understood by
people and are likely to be used by them.
In step 3 these two sub-questions will be answered:
RQ 3-1: How can a VN-CKM process reference model be designed and validated?
The theoretical VN-CKM process model is designed by conducting the SLR and structured
classification of the results of the SLR. The empirical VN-CKM process models are designed
by conducting multiple case studies. The theoretical model is then compared against
empirical VN-CKM process models leading to the VN-CKM process reference model.
RQ3-2: How can a VN-CKM challenge reference model be designed and validated?
The VN-CKM challenge reference model is designed by conducting the SLR and structured
classification of the results of the SLR. The validity of this reference model is then evaluated
in practice through conducting multiple case studies.
To design a challenge-based reference model in an area of VN-CKM, we opt to focus on the
customer knowledge transfer process. The reasons for this choice are as follows. Firstly,
knowledge transfer is an important process in knowledge management [9, 102, 182].
Secondly, knowledge transfer faces major challenges [235, 373]. Thirdly, knowledge transfer
is especially crucial for co-creation customized solutions [129, 202, 310]. And finally, in a
VN setting, it is critical that customer knowledge is transferred between the actors to enable
its creation and application beyond the boundaries of an individual firm [373]. Based on these
arguments, we design a reference model of customer knowledge transfer challenges in a VN
setting.
Step 4: Designing and evaluating a reference model-based user requirements elicitation
process for co-development of key business processes and their supporting IT-based
systems of a selected key capability.
We design a process to use a reference model with the aim of co-development of key business
processes with their supporting IT-based systems. As stated before, such a co-development
can support BITA improvement. To do this, we focus on the user requirements elicitation
process of supporting IT-based systems. The reason for this focus is that to achieve better
BITA at the operational level the development of IT-based systems should be derived from
requirements of business processes. The success of IT-based systems depends on how well
they meet user requirements [81, 95, 292]. If user requirements are properly met by IT-based
systems functionalities, the business and IT will be aligned better [16, 292, 377].
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Given this focus, we design a reference model-based user requirements elicitation process of
IT-based systems. This leads to the fourth research question:
RQ4- How can a reference model-based user requirements elicitation process of IT-based
systems be designed and evaluated?
To answer this research question, a two-phase research according to the design science
approach is followed. In the design phase, a reference model-based user requirements
elicitation process of the IT-based system is designed. As a proof of concept, two instances
of this artifact are also designed. These two instances are based on, respectively, the VNCKM process reference model and the VN-CKM challenge reference model. In the
evaluation phase, the applicability and usefulness of these two instances of a reference modelbased user requirement elicitation process are evaluated in two separate studies.
Additional lessons learned: Reflection on the IT side.
The complex situation of a VN might result in emerging problems and barriers in relation to
use of supporting IT-based systems. Such problems and barriers that might hinder or impede
the effective use of IT-based systems should be identified and managed. During the course
of this dissertation, we also identify and classify IT-related issues in a VN setting. Hence, the
last research question concentrates on identifying these issues:
RQ5- What are issues in relation to use of IT in a VN setting?
IT-related issues are identified in a structured way from a literature. This is done by following
SLR approach. The identified issues are then classified and described in a structured way in
Metaplan sessions.

1.4

Thesis outline

Figure 1.2 provides an overview of the structure of this thesis. The thesis is organized in eight
chapters. After introducing the thesis in Chapter 1, the main research objective of the thesis
is presented in five chapters (Chapter 2 to Chapter 6) following the four steps discussed
above. The lessons learnt from IT side are given in Chapter 7. The discussion and conclusion
of this research are presented in chapter 8.
It should be noted that Chapter 2 to Chapter 7 contains a published or submitted paper as is
published. Given that the papers are self-contained and have an objective to match this, each
chapter starts with an overview and ends with a chapter summary in order to position the
paper in line with the objective of the thesis. In addition, in a number of cases, a preliminary
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version of a submitted journal paper has been published as a conference paper. The
conference paper contains more details on the design part of that work, while the journal
paper also contains the practical evaluation. In this case, to avoid overlap, the conference
paper has been placed in an appendix.
Chapter 1 Introduction
Chapter 2 (RQ1)
Identification and classification of key capabilities of a VN

Design of the
VN-CKM process
reference model
Evaluation of the
VN-CKM process
reference model

Chapter 5 (RQ3-2)

Chapter 4 (RQ3-1)

Chapter 3 (RQ2)
Identification of the key business processes of customer
d
i
Design of the
VN-CKM challenge
reference model
Evaluation of the
VN-CKM challenge
reference model

Chapter 6 (RQ4)
Design of a reference
model-based elicitation process

Evaluation of a reference
model-based elicitation process

Chapter 7 (RQ5)
Orientation toward IT
Chapter 8 Conclusion
Figure 1.2- The structure of the thesis

The remainder of this dissertation is organized as follows:
Chapter 2: Identification and classification of the key capabilities of co-creation value
networks. This chapter describes the systematic literature review on identifying the key
capabilities of a VN. The identified capabilities are classified and described in a structured
way. Chapter 2 is based on the paper published as [21].
Chapter 3: Identification of the key business processes of the customer understating.
This chapter describes the selection of one of the identified strategic capabilities (i.e.
16

Introduction

customer understating) and identifies its key business processes. Chapter 3 is based on the
paper published as [18].
Chapter 4: Design and evaluation of the process-based reference model of customer
knowledge management in co-creation value networks. This chapter describes the design
and evaluation of the VN-CKM process reference model. Part of the results presented in this
chapter 4 is based on the paper published as [20]. The results of design and evaluation of the
VN-CKM process reference model which is presented in this chapter, at the moment of
writing this thesis, has been submitted as [24].
Chapter 5: Design and evaluation of the challenge-based reference model of customer
knowledge management in co-creation value networks. This chapter describes the design
and evaluation of the VN-CKM challenge reference model. Part of the results presented in
this chapter 4 is based on the paper published as [28]. The design and evaluation of VN-CKM
challenge reference model which is presented in this chapter, at the moment of writing this
thesis, have been submitted as [25].
Chapter 6: Design and evaluation of a reference model-based user requirements
elicitation process for the co-development of key business processes with supporting ITbased systems. This chapter describes the research process of the design of a reference
model-based user requirements elicitation process aimed at BITA improvement.
Furthermore, as a proof of concept, in this chapter we design two examples of the reference
model-based user requirements elicitation process. These two examples are designed by
using, respectively, the VN-CKM process reference model and the VN-CKM challenge
reference model. The applicability and usefulness of these examples are investigated through
separated case studies. Part of this chapter is published as [23]. In addition, the paper on the
design and evaluation of this research artifact which are reported in Chapter 6, at the moment
of writing this thesis, have been submitted as [27].
Chapter 7: Orientation toward IT. This chapter describes the systematic literature review
on identifying the issues in relation to use IT in a VN setting. The identified issues are
classified and described in a structured way. Chapter 7 is based on the paper published as
[22].
Chapter 8: Conclusion. This chapter concludes this dissertation by providing discussion on
the contributions of the research, the practical implications, limitations, and future work.
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Chapter 2
Identification and classification of
the key capabilities of co-creation value networks
As stated in Chapter 1, this thesis is focused on BITA improvement for the key capabilities
of a co-creation value network. In this chapter (Figure 2.1) we focus on step 1 of our approach
and intend to identify a set of key capabilities of a VN by answering this research question:
RQ1) What are the key capabilities of a VN that are essential for successfully co-creating
integrated solutions?

Figure 2.1- The structure of the thesis

The results presented in this chapter have been published in [21]. It should be noted that in
the paper the term PSS (product service system) has been used which is often used
interchangeably with the term integrated solutions [117].
Besides the paper presented in this chapter, supportive documentation about the research
process is presented in Appendix A.
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2.1 Introduction
In the era of servitization, offering a product-service system (PSS) becomes a prominent
business strategy in the pursuit of value co-creation with customers and other partners in a
PSS value network, for any firm that struggles to differentiate itself from competitors. The
service content must not be seen as ‘only’ a support service, or stand-alone after-sales
offering, but as an integrated part of the total offering [402]. Such integrated solutions imply
a shift in focus from product functionality to the actual outcomes of products and services
for customers' operations and processes [402]. In line with current literature on PSS, this
study refers the PSS as an ongoing relational process, in which a provider aims to jointly
solve the customer problem by reciprocal interaction and long-term collaboration with
customers and other value network partners to deliver a bundle of goods and services to fulfill
customer demands. We use terms PSS and an integrated solution interchangeably.
Increased emphasis on integrated solutions among scholars and practitioners highlights the
role of IT as the essential technological foundation for operation of the PSS value networks.
IT makes joint activities, integration and communication among partners possible; therefor
it needs to be aligned with a business strategy. Business-IT alignment (BITA), in a context
of PSS value networks, enhances the ability of all actors to collaborate more effectively. In
this paper we take the position that the status of BITA at a strategic level can be determined
on the basis of alignment between business and IT capabilities. In the case of PSS, that
requires firms to go beyond their organizational boundaries and to utilize the resources and
capabilities of all PSS value network partners to co-create value, implies looking at business
capabilities and IT capabilities that are specific for the PSS and studying the fit required
between them. Both business and IT capabilities are identified through a literature review.
This is followed by a classification of the findings. As a result, seven Business capabilities
and six IT capabilities (ITCs) have been identified. Subsequently we developed hypotheses
to examine the possible relationship between ITCs and business capabilities and to propose
the research framework.
Summarizing, this study aims to answer the following research questions:
1. What are the key business and IT capabilities in a PSS value network?
2. What are the possible relationships between key business and IT capabilities?
Our study contributes to the emerging literature on BITA research in a context of PSS value
network in twofold. Firstly, we identify and classify the key PSS business and IT capabilities.
Secondly, we operationalize the notion of BITA in this context by investigating the link
between IT and business capabilities in a conceptual framework.
The outline of the paper is as follows. Section 2.2 gives some definitions of BITA and an
overview of current works. Then the research methodology is described in section 2.3. The
research results regarding business and IT capabilities are given in section 2.4. In section 2.5
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the research framework is proposed. Finally, conclusions and future work are presented in
section 2.6.

2.2 Related work
After the seminal work on alignment between business and IT strategy by Henderson &
Venkatraman [173], a vast body of literature on this topic has emerged over the past three
decades. BITA discusses the best possible use of IT resources to meet enterprise objectives
[99]. It refers the extent to which the IT strategy supports, and is supported by, the business
strategy [238].
So far, the focus in literature has been on the notion of BITA with an internal perspective on
a single firm, fall short with respect to the dynamic collaborative business network
environments [177, 336]. The question is: how can this notion are extended to PSS value
networks? Santana Tapia et al. [336] developed a maturity model to assess BITA in
collaborative networks. They proposed four domains need to be addressed by collaborative
networks in BITA process. Derzsi and Gordijn [100] studied the issue of inter-firm alignment
in networks and tried to operationalize the value-based alignment process. The research of
Pijpers et al. [292], based on multiple views on interactions between firms in a network
addressed a process of creating inter-organizational BITA which is concerned with the
coherence between the actors. Grefen and Lüftenegger [147] developed the framework in a
PSS business network that can be seen as a service-oriented operationalization of BITA
model. It consists of three pyramids; business, applications, and IT platforms. Each business
layer (i.e. business strategy, business model, service composition, business service) is
supported by corresponding layers in the applications pyramid, then, mapped to the IT
infrastructure pyramid.
The variety of BITA approaches and definitions indicates that there is no consensus on a
comprehensive definition of the concept of BITA in the context of a PSS. In fact, BITA is a
multidimensional concept encompassing strategic, structural, operational, and social
dimensions [65, 177].
In this study, we will focus on the strategic dimension. We define strategic business-IT
alignment in a context of a PSS value network as the degree to which the IT strategy enables
the PSS business strategy. But even with this focus we see that research on strategic BITA
typically focuses on notions such as a fit between IT planning and business strategic planning
[55, 65, 238]. These concepts are highly abstract, and become even more complex at a
network level due to issues such that relationships, a delivery of an integrated offering,
information representation, user customized interfaces, dynamically adjusted to assist
different actors, and services provision supported on cloud computing [12, 13].
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To elaborate the notion of BITA, an operationalization is required. Addressing BITA by
using a capability lens can be an appropriate approach, due to the fact that creating strategic
value as the ultimate goal of BITA lies in the usage and alignment of business and IT
capabilities.
A discussion on capabilities is rooted in a resource-based view (RBV) a well-known theory
within the strategic management literature. Under RBV the term capability is defined as
special resources that are unique and valuable, encompassing a firm’s capacity to coordinate
and deploy resources to affect a desired end [375]. Within IT research, the notion of IT
capabilities (ITCs) is also grounded in RBV theory. ITCs are those capabilities necessary to
ensure that organizations can exploit changing technology to achieve business value through
IT over time [121]. IT capability is a firm’s ability to mobilize and deploy IT-based resources
in combination with other resources and capabilities [46]. It is not a specific set of
sophisticated technological functionality but rather than the organizational capabilities to
leverage technology to differentiate firms from competitors [173].
In previous studies with focus on a single firm, BITA has already been studied from a
capability point of view. For instance, Peppard and Ward [291] addressed ITCs in a BITA
model and argued how well ITCs in relation to different aspects of the BITA model can
improve a firm performance. McLaren et al. [251] developed a multilevel strategic fit
measurement model to measure alignment between a firm’s competitive strategies and its IT
capabilities.
However, similar work in a PSS context has not been found. We feel that in a case of an
integrated solution, which is inherently based on resources and capabilities of autonomous
and geographically distributed network partners, increases the need of alignment between IT
and business capabilities to facilitate the interaction and collaboration among partners in
fulfilling common business values. Here, alignment represents the extent to which the ITCs
meet the requirements of key business capabilities and enable them to achieve desired goal
of PSS value networks. The ‘key’ refers to the fact that we will focus only on those
capabilities that are strategically important for the successful delivery of integrated solutions.
Similarly, our investigation of key IT capabilities focusses at those that are specific for a PSS
environment. In response to the gap in literature, this study aims to define the key business
and IT capabilities and to identify potential relationships between such capabilities resulting
in the conceptual framework.

2.3 Research methodology
To support the elaboration of BITA in a PSS value network from a capability perspective we
need to identify and define business and IT capabilities that are relevant in such a context.
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In the first step of this study, two separate structured literature search have been executed to
identify these key capabilities. First, a generic search was used to identify a number of wellknown and well referenced authors of papers on business capability, and IT capabilities.
Then, based on these, a number of keywords including a number of synonyms were identified
and used in the search. Finally, relevant papers were used in a backward (i.e. looking at papers
cited) and forward (i.e. looking at papers citing the paper) snowball process. The search
processes resulted in collecting ten and 12 relevant papers on PSS key business and IT
capabilities respectively.
Since the results are mixed and there is no consensus on specific sets of key capabilities, we
executed two separate structured classification process to obtain well-founded sets of key
business and of key IT capabilities. For each of these classifications, the Metaplan approach
was applied. The Metaplan method is a card sorting technique based on a group discussion
[340]. The researchers of this paper felt they had sufficient knowledge to carry out the
classification, especially since the group discussion aspect of the approach tends to cancel
out individual bias. Each classification was carried out in an iterative process whereby classes
were identified in one iteration and then refined in two following meetings. At the end, the
resulting groups of capabilities received group-named and definitions, closely following
information from the literature used.
The process leads to the construction of two classification frameworks, respectively, for the
key business capabilities (Table 2.1) and the ITCs (Table 2.2). Based on these two sets of
capabilities, again in a group discussion, in three iterations a number of research hypotheses
were formulated that can be used to investigate the extent to which IT capabilities enable PSS
value network business capabilities. The results are shown in a research framework (Figure
2.1). The hypotheses which are theoretically supported by literature show relationships
between IT and business capabilities. External validation of the hypotheses should be done
in the future empirical works.

2.4 Research results
The classification process leads to two classification frameworks, respectively, for the key
business capabilities (Table 2.1) and the ITCs (Table 2.2) which are described in the
following section.
2.4.1 Business Capabilities
In the following the key business capabilities of PSS value networks that resulted from the
literature search and the classification process are presented. A set of 22 key business
capabilities, were identified from literature. The identified key capabilities were classified
structurally into a set of seven key business capabilities through three Metaplan sessions. The
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resulting classification framework of these key business capabilities are illustrated in Table
2.1.
Customer understanding capability: The ability of a value network to understand customer
requirements to offer high-value customized solutions that address individual customer’s
operational process and business needs [132, 201, 323]. It assists to get customers’ ideas and
identifying customers’ value to enhance the PSS offerings.
Partnership capability: The ability of a value network to develop collaboration and
partnership among actors including customers in order to access complementary capabilities
[1, 201, 303]. In value networks a focus of value creation moves from the internal firm
processes to interaction processes among partners. Active dialogue and social interaction
instead of one-way communication, are therefore prominent and of critical importance in
value co-creation [1, 303].
Trust-based interaction capability: The ability of a value network to have a non-opportunistic
behavior and establish long-lasting relationship among actors [132, 201, 303]. Offering PSS
is actually an ongoing interaction that is built on mutual trust and commitment. Trust is one
of the factors that differentiates collaborative relationships from transaction and includes both
economical (i.e. risk-based trust) and social (i.e. goodwill trust) perspective of trust [388].
Engagement capability: The ability of a value network to involve all partners to contribute
in integrated solutions [30, 201, 388]. In this context, firms inextricably depend on other
parties to provide a PSS due to specialization, knowledge intensiveness and technological
complexity of such integrated solutions [1]. The ability to engage partners in the value cocreation lead to deliver a PSS that can differentiate network from competitors.
Integrated solutions design and delivery capability: The ability of a value network to design
and deliver customized integrated solutions (PSS or solution-oriented services) by using the
capabilities of actors of a VN [132, 323, 375]. In this sense, the service elements of a PSS
range from traditional product-related services to services supporting customer operational
processes [132].
Process management and orchestration capability: The ability of a value network to
coordinate, orchestrate, and integrate collaborative processes of multiple actors in a network,
to maintain efficiency and effectiveness of PSS design and delivery [201, 323, 337, 375].
Knowledge management (KM) capability: The ability of a value network to capture, transfer,
share, and utilize knowledge resources across the network to deliver integrated solutions
[323, 337]. In line with the well-defined framework of Gold et al. [141] we consider the KM
capability as a multidimensional construct encompassing infrastructure (technical, cultural,
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structural) and process (acquisition, conversion, application and protection) capabilities. KM
capability implies the focus on symmetric knowledge sharing among actors and learning from
each other. Firms share their own expertise and knowledge resources for the enhancement of
their co-creation partners’ skills [201].
Table 2.1- Key business capabilities of a value network
Key business capability
Customer understanding
Partnership

References

[98, 132, 201, 211, 323]
[1, 201, 211, 303]

Trust-based interaction

[132, 201, 303]

Engagement

[30, 201, 388]

Integrated solutions design and delivery

[98, 132, 211, 323, 375]

Process management and orchestration
Knowledge management

[98, 201, 211, 323, 337, 375]
[323, 337]

2.4.2 IT Capabilities
In the following the key IT capabilities resulting from the literature search and the
classification process are discussed.
IT architecture capability: The ability of a value network to create a coherent blueprint of
technology, data, application, and their relationships, that meet PSS business requirements
[55, 121, 126, 397]. For example, the service-oriented architecture (SOA) is an IT
architectural style in which discrete bundles of software functionality are componentized and
delivered to other systems as “services,” enabling different applications to use common parts
[284].
IT development capability: The ability of a value network to recognize technology trends and
developments within the IT sector and to make appropriate recommendations for adopting
emerging technologies, or altering or adapting current ones to leverage technology to achieve
desired ends [121, 291, 397].
Flexible IT infrastructure capability: The ability of a value network’s IT infrastructure to
develop, diffuse, and support various system components quickly to cope with constantly
changing business requirement [209, 306, 337]. It depends on the degree to which the IT
infrastructure is connective, compatible, modular, and can handle multiple business
applications [209].
IT integration capability: The ability of a value network to interlink different applications
distributed in a network, in order to communicate with each other and timely and
idiosyncratic exchange data. It involves both application integration and data consistency
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[46, 305, 337]. An inter-organizational information system is a combination of technologies,
people and processes that a value network uses to manage information across a network. Part
of such a system would be a shared system among partners and part of it would be an
individual organizational system that needs to link. In this sense, the ability to link and
maintain this linkage and keep logical and ontological data interchange among diverse
applications is called IT integration.
IT management capability: The ability of a value network to manage IT functions such as
IT planning, investment and monitoring, coordination, control, IT project management, and
negotiations with vendors [126, 209, 305, 397]. A PSS value network with greater IT
management capability is expected to achieve more efficient and cost-effective IT operations
to deliver business value.
IT Personnel capability: The ability of the IT staff in the value network. It encompasses
technical (hardware and software system), behavioral (interpersonal) and managerial skills
of IT personnel [46, 126, 209, 329, 397]. These ranges of skills and knowledge are essential
for IT personnel to be able to design, develop and deploy reliable IT solutions in order to
meet both technical and business requirements of PSS and also to be able to communicate
well with partners in a value network.
Besides the aforementioned ITCs, IT-business integration and partnership are also
mentioned in the current literature as ITCs [236, 329, 397]. The former refers to the
management ability to envision how IT supports business strategy while the latter refers to
relationship, communication and coordination between IT and business for active
engagement in related issues. We omit these capabilities in our discussion because both
business and IT communities are responsible to share their experiences and knowledge, to
understand each other, to integrate their functionalities, and to facilitate dialogue and
interaction to work together. These capabilities are more relevant to the social and perhaps
cultural dimensions of BITA, while we in this paper focus on its strategic dimension.
Table 2.2- Key IT capabilities of a value network
IT capability

References

IT Architecture
IT Development

[55, 121, 126, 397]
[121, 291, 397]

Flexible IT infrastructure
IT Integration

[209, 306, 337]

IT management

[46, 126, 209, 397]

IT Personnel

[46, 126, 209, 329, 397]
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2.5 Framework development
In this section a framework for capability based BITA in a PSS value network context is
developed. First, the internal relationships between IT capabilities are discussed. Since these
relationships are supported well in literature, this part of the framework can be used as a basis
for the further discussion. Then, a number of hypotheses are developed to show the
relationship between IT and business capabilities as potential areas of capability alignment.
The research framework is presented in Figure 2.1.
Relationship a) IT management and IT personnel capabilities enable other IT capabilities.
IT management and IT personnel capabilities can serve as the supportive capabilities which
feed into the other IT capabilities to leverage them and enhance their performance. Previous
studies show that firms with competent IT management and IT personnel skills are better at
transforming IT resource into business value than their competitors [46, 126, 209].
Relationship b) IT development capability enables IT architecture capability.
As technology develops, the IT architecture is changed. IT architecture is a blueprint to place
a new enabling IT technology in a context of value network. Evolution of internet-based
technology like cloud-computing that enables convenient on-demand network access to a
shared pool of computing resources requires a new architectural style for realizing cloudcomputing in a PSS value network environment. Here cloud-based architectures need to be
designed for network access [61, 62].
Relationships c and d) IT architecture capability enables flexible IT infrastructure and IT
integration capability.
A flexible IT infrastructure could be supported by network-wide architecture. This can be
done, for instance, by SOA as a new architectural approach which aims at increasing the
flexibility of the IT infrastructure [284]. It facilitates the realization of the modularity and
connectivity by applying services as loose coupling of software functionalities. Also SOA
promises to simplify the application integration by providing universal connectivity to
existing systems and a consistent view of the data in terms of both semantic and syntactic
integration [337]. Instead of point-to-point individual applications connections, SOA can
contribute to the many-to-many integration [284].
Relationship e) Flexible IT infrastructure capability enables IT integration capability.
A flexible IT infrastructure able to support the design, rapid development, reconfiguration,
and implementation of heterogeneity of applications [56, 209].Within a service-oriented
environment, the integration and implementation of service-based applications rely on the
flexible IT infrastructure. These services are reusable components that represent repeatable
business activities and should be accessible through a shared IT infrastructure that enables
intra- and inter organizational value networks [33].
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Figure 2.1- Research framework, business- IT capabilities alignment in PSS value networks

According to Figure 2.1, by following the proposed relationships among the IT capabilities,
this points to the IT integration capability as a final resulting IT capability. In the following,
we will discuss hypothetical relationships between this IT capability and the identified key
business capabilities.
Hypothesis 1: IT integration capability supports customer understanding capability.
The ability to quickly gather and transfer information through integrated applications could
allow a better response to customer requests [33]. In this respect, for instance, a new type of
inter-organizational information systems could be developed based on social media
technology (called as a social customer relationship management) to facilitate real-time,
interactive two-way communication, and dialogue with customers to understand customer
values [172]. IT integration could aid a PSS value network to get a coherent picture and real
time monitoring of customer requirements.
Hypothesis 2: IT integration capability supports partnership capability.
The ability to couple various applications and data sources within a PSS value network, might
enhance information flow and thereby enables interactive relationship among partners, while
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they are encouraged to co-create value. Web-based inter-organizational information systems
have been identified in prior studies as a key component to support the inter-organizational
efforts and to strengthen partnerships [157, 308].
Hypothesis 3: IT integration capability supports trust-based interaction capability.
IT integration based on web technology facilitates interaction and two-way communication
with partners which are necessary in building trust. Commitment and trust can be enhanced
and solidified by allowing partners access to real-time data and providing information
transparency which is enabled by IT integration [326].
Hypothesis 4: IT integration capability supports engagement capability.
Partners’ engagement in collaborative activities can be realized via applications and data
sources integration as means to share their resources and capabilities. It helps firms to access
to complementary capabilities of their partners to discover opportunities and to respond to
the market with customer-driven offerings [306]. A geographical scattering of partners
implies any involvement in the co-creation value has to occur via inter-organizational
information systems that aim to improve involvement in a service provision.
Hypothesis 5: IT integration capability supports integrated solutions design and delivery
capability.
IT integration facilitates gathering and processing more reliable information from partners
which in turn enables value networks to check the availability of resources, to select the best
options, and to combine products and services in more rapid and cost-effective ways to
enhance and widen offerings. Design and delivery of PSS with more extensive services to
meet diverse customer demands could not have been possible without a well-functioning IT
integration [219, 306].
Hypothesis 6: IT integration capability supports process management and orchestration
capability.
Integrated solutions rely on interconnected and interdependent activities undertaken by
partners. With advanced inter-organizational information systems, a value network ability to
integrate inter-firm business processes at lower costs has become more feasible. IT
integration could aid a successful orchestration and coordination of collaborative processes
and increases the effectiveness and efficiency of inter-firm processes [308, 337].
Hypothesis 7: IT integration capability supports knowledge management capability.
In value networks different firms involve in a co-creation value, they share not only explicit
knowledge but also tacit knowledge, information is a key factor to create value and promote
integrated solutions especially in complex offerings. IT integration helps a value network to
timely acquire information of market spaces and customer requirements. It also enhances
knowledge sharing among partners through common standards and protocols [308, 337].
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2.6 Conclusion
This study presents a further step towards elaboration of the capability-based approach on
business-IT alignment at a network level. A PSS value network with more emphasis on
establishing closer relationships with partners and customers, operational linkages, enhanced
information sharing, and cooperation among partners, requires additional insights of BITA.
We examine the notion of BITA in a more operationalized way in the light of a capability
approach. We identify two sets of business and IT capabilities from literature on a PSS value
network and subsequently redefine and classify under new labels. The classification process
leads to seven key business and six IT capabilities.
In the next step, by developing hypotheses comprising a conceptual framework we
investigate the relationship between these IT and business capabilities defined as the
business-IT capability alignment. The proposed framework suggests that the IT integration
capability is the core essential ITCs that supports business capabilities. IT integration
capability of a PSS value network could promote information flow, collaboration and
partnership, trust-based relationship, and coordination among partners.
In future work these hypotheses should be validated in practice for instance, by doing case
studies. The proposed framework of business- IT capabilities alignment can be used as a basis
to aid decision makers of PSS value networks to leverage the IT and business capabilities to
gain competitive advantage over time. Further research could investigate how this notion of
business-IT capability alignment can improve the performance of a PSS value network.

Chapter Summary
In this chapter, RQ1 is answered. The main research contribution of this chapter to the thesis
is that we develop a set of the key capabilities of a VN (Table 2.1).
A systematic literature review is conducted to identify the key capabilities of a VN which are
crucial for the successful delivery of seamless customer experience. A set of 22 key
capabilities, are identified from literature. The identified key capabilities are classified in a
structured way into a set of seven key capabilities through three Metaplan sessions.
Accordingly, a resulting classification framework is established which encompasses these
seven key capabilities: customer understanding, partnership, trust-based interaction,
engagement, design and delivery of integrated solutions, process management and
orchestration, and knowledge management.
Beyond the contribution to the main research line of the thesis, in this chapter, we go a step
further and get some additional results. We identify and classify key IT capabilities of a VN
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which are required for supporting business collaboration in a VN setting. We then identify
the hypothetical relationships between the key capabilities of a VN and their supporting IT
key capabilities and develop a conceptual framework which represents these relationships.
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Chapter 3
Identification of the key business processes
of customer understating
In this chapter (Figure 3.1) we focus on step 2 of the research process. As a proof of concept,
we select customer understating, which is one of the identified key capabilities of a VN in a
previous chapter, and intend to identify its key business processes. Given that customer
understanding is an abstract construct, in this chapter; we first further elaborate it by using
the concept of customer knowledge management in a VN setting (VN-CKM). We then
identify the key business processes of this key capability by answering research question
RQ2) What the key business processes of customer understanding in a VN setting that can be
used as a basis for developing associated reference models?

Figure 3.1- The structure of the thesis

The results presented in this chapter have been published in [18]. It should be noted that in
the paper the term PSS (product service system) value network has been used which is often
used interchangeably with the term integrated solutions [117].
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3.1 Introduction
Offering a product-service system (PSS) emerges as a new business strategy which is
inherently based on collaboration within dynamic network of partners and co-creation with
customers. By a PSS we mean a longitudinal relational process among multiple actors,
including customers, within a value network during which they provide bundles of goods and
services as an integrated solution, aimed at meeting individual customer's needs [153, 159].
Since IT is regarded as a technological foundation for the operations of such networks, it is
essential to align IT with the business strategy and the operations of the PSS value network.
According to Henderson and Venkatraman [173] achieving business-IT alignment (BITA)
requires the degree of fit between business strategy and IT strategy (strategic alignment), and
between business processes and supportive concrete information systems (operational
alignment). Unlike firm-level studies on BITA, network-level studies are still in their nascent
phases.
To remedy this, we already have elaborated the notion of BITA for a PSS value network in
which we took a capability-based perspective and claimed the status of BITA at a strategic
level can be determined on the basis of an alignment between business and IT capabilities
[21].
In this paper, we focus on one particular aspect of the capability-based framework (see Figure
2.1), i.e., the relationship between the key capabilities of customer understanding and IT
integration capabilities. In order to elaborate these abstract constructs, we introduce the
notions of the customer knowledge management (CKM) capability of the value network
(VN-CKM) as a further elaboration and a good proxy of customer understanding capability.
Also we define the social customer relationship management (SCRM) capability of the value
network (VN-SCRM) as a further elaboration and a good proxy of IT integration capability
for supporting VN-CKM. The SCRM capability is basically considered as the ability of a
network to provide inter-organizational SCRM systems integration across a value network.
In this paper, the relationship between VN-CKM capabilities with VN-SCRM capability as
well as relationship between VN-CKM processes with a VN-SCRM systems will be
discussed. This will lead to suggestions for required components of the VN-SCRM systems.
Summarizing, this study aims to answer three research questions:
1) What are usable definitions of VN-CKM and VN-SCRM?
2) How can we investigate alignment at network level in the area of VN-CKM and VNSCRM?
3) What are the required components of VN-SCRM systems at the network level?
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This study contributes to the emerging literature on BITA research in a context of PSS value
networks in twofold. Firstly, we elaborate the notions of CKM and SCRM at a network-level.
Secondly, by investigating the relationship between VN-SCRM and VN-CKM in the context
of PSS value networks, we provide further understanding on BITA for the key capability of
customer understanding.
The outline of the paper is as follows. Current work is discussed in section 3.2. Section 3.3
describes the research approach. Section 3.4 develops definitions for VN-CKM capability
and processes and for VN-SCRM capability and systems, while section 3.5 answers questions
two and three. The final section presents conclusions and indicates directions for further
research.

3.2 Related work
Customer knowledge is considered as a prerequisite for customer understanding. By
acquiring and managing customer knowledge, organizations can better understand
customers’ characteristics, needs, and preferences [39, 399]. Customer knowledge can be
classified as knowledge “for”, “about”, and “from” customers [139, 333, 353]:
Knowledge “for” customers is required to satisfy knowledge needs of customers such as
knowledge about products, suppliers, and markets in order to make better purchase decisions.
Knowledge “about” customers is accumulated to understand motivations of customers and
to address these in a product. This includes customer history, connections, requirements,
expectations, and purchasing activities (which is domain of traditional CRM systems).
Knowledge “from” customers represents knowledge residing in customers. By direct
interactions with customers this knowledge can be gathered to feed continuous improvement,
e.g. service improvements or new product developments.
Nowadays the knowledge flow between a firm and its customers changes from a unilateral
direction from firms to customers (i.e. “for”, “about”) or customers to firms (i.e. “from”), to
a bi-directional relationship through productive dialogue and cooperation of a company with
its customers for mutual benefits and joint value creation, which is called knowledge cocreation “with” customer [52, 351, 353].
A customer knowledge management (CKM) capability has been introduced as a strategic key
capability of an organization to employ an ongoing process of creation, storage/ retrieval,
transfer, and usage of customer knowledge with an emphasis on a bi-directional interaction
between firms and their customers to the benefit of both customer and firm [52, 139, 351,
416].
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While a successful CKM initiative requires support from people, processes and information
systems [207] we concentrate, in the BITA context, on the technological enabler. In this
respect, customer relationship management (CRM) systems which are nowadays enhanced
by social media applications, known as social CRM (SCRM), can facilitate customer
knowledge processes.
In fact SCRM provides greater access to customer experience and knowledge [370].
However, there is no consensus within academia on the definition of SCRM. In different
definitions various perspectives are being used, such as a process, a strategy, a philosophy, a
capability, and a technology-based perspectives [220, 370]. An example of a definition is: a
SCRM capability is the ability of a firm to integrate traditional sale-and marketing-centric
CRM systems with emergent social media applications, to engage customers in collaborative
conversations and enhance customer relationships [370]. In addition, features of social CRM
such as social networking, two-way communication, interactive relationship, and usergenerated content enables a SCRM capability to provide support for the management of cocreation knowledge with customers [200, 220, 351].
So far the existing studies on CKM and SCRM capabilities have been restricted to a single
firm setting, where a single firm aims to achieve a desired improvement or innovation in its
products through the co-creation with customers. However, these capabilities are not tailored
to the specific situations of PSS value networks.
The value network is based on a customer-centric view on the co-creation of integrated
solutions where multiple actors (including customers) collaborate with each other, based on
their core competencies and sharing their knowledge and resources to provide customized
offerings [132, 240]. Therefore, the provisioning of integrated solutions requires a shared
understanding of all actors about the customer problems and expectations [160]. Moreover,
solution providers are dealing with the customer process, i.e. the so-called value-in-use, and
as a consequence value networks have to understand customer business activities where
customers are actively involved in this process [190]. According to these characteristics of a
value network we can conclude that at a network-level, it is necessary to take into account
collaborative and relational aspects to define SCRM and CKM in order to make them
applicable across the network.
In doing so, in this study, we will extend the notions of CKM and SCRM into the PSS value
network respectively name as value network CKM (VN-CKM) and value network SCRM
(VN-SCRM). In addition, we will discuss the relationship between VN-SCRM and VN-CKM
which will contribute to BITA literature at a network level.
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3.3

Research methodology

This section discusses the research methodology that has been followed when answering the
two research questions. While prior firm-level studies on CKM and SCRM can serve as a
foundation for this research, their definitions and characteristics need modification to be
applicable within a value network environment. Therefore to answer the first question, a
structured literature review has been carried out to derive the basic definitions of CKM and
SCRM.
Due to multidisciplinary nature of the topic, journals in the field of MIS, knowledge
management and marketing are reviewed by using these keyword terms: customer knowledge
management, social CRM, knowledge management, customer understanding, social media,
and CRM. The literature search process consists of two main activities. First, a generic search
was used to identify a number of well-known and well referenced authors of papers on CKM
and SCRM capabilities within scientific databases.
Second, relevant papers were used in a backward (i.e. looking at papers cited) and forward
(i.e. looking at papers citing the paper) snowball process. The search processes resulted in
the collection of relevant papers which we analyzed to identify the main aspects of CKM and
SCRM definitions. Then, we adapted them in accordance with the identified characteristics
of a PSS value network. The proposed definitions of the VN-CKM and VN-SCRM are
discussed in the next section.
Regarding the second research question, to achieve BITA the incorporation of a strategic and
operational level is required. While BITA at a strategic level deals with decisions regarding
the key capabilities, the operational level is concerned with processes and supportive
information systems [173].
As illustrated in Figure 3.1, we will look at a relationship between VN-SRCM and VN-CKM
capabilities at a strategic level. At an operational level these capabilities are reflected in VNCKM processes and VN-SCRM systems, so we investigate the supports provided by different
SCRM systems in VN-CKM processes.
Strategic
level
Operation
al level

VN-CKM
capability

VN-CKM
processes

VN-SCRM
capability

VN-SCRM
systems

Figure 3.1- Research framework on BITA
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As BITA at both strategic and operational levels have not received sufficient coverage in a
value network context, we review firm-level studies that will provide a basis for further
discussion at a network level. Then applying the novel network-level perspectives on CKM
and SCRM enables us to derive the possible linkages between the VN-SCRM capability and
systems in the VN-CKM capability and processes. As a result we propose a theoretical
relationship between them.
Regarding strategic BITA, we argue that for VN-CKM as a type of business capability the
VN-SCRM capability is an appropriate IT capability. We will discuss this in detail in section
five.
Regarding operational BITA, we need to understand the role of VN-SCRM systems in
Supporting VN-CKM processes of creation, storage/retrieval, transfer, and usage. If different
VN-SCRM systems provide supports for these processes across the value network, the
established BITA results from a relationship between VN-SCRM systems and VN-CKM
processes is likely to contribute to co-creating integrated solutions.

3.4

Results

Here, we define the VN-CKM capability and processes and VN-SCRM and discuss the novel
aspects of our definitions. Then we discuss the alignment of the VN-CKM capability and the
accompanying processes with the VN-SCRM capability and the accompanying systems
VN-CKM capability and processes: we define the value network customer knowledge
management capability (VN-CKM) as a strategic capability of a value network to
collaboratively employ an ongoing processes of creation, storage/retrieval, transfer, and
usage of the value network knowledge “with” customers that is applicable across the value
network with emphasis on bi-directional interaction of multiple actors with customers, to all
actors and customers benefits. This capability facilitates a shared understanding of
customers’ needs among actors which in turn results in the creating of superior solutions
“with” customers. Comparing this with the aforementioned definition of the CKM capability
at firm-level the novel aspects of our definition are:
1) Collaborative attempts of all actors in the CKM processes take place across the
network. In fact doing joint activities is the fundamental premise of any PSS value networks.
2) We highlight the concept “value network knowledge with customer” which goes
beyond the two-actor focus (in previous definitions of knowledge with customer) and moves
to a multi-actor network focus. It is derived from the productive dialogue and interaction of
multiple actors with customers.
3) The CKM processes across the network reflect an ongoing process of learning and
experience sharing of all actors with customers, in order to create a shared understanding of
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the customer’ needs across the network which in turn reflects the customer-centric premise
of a PSS value network.
To define the VN-CKM processes we modified the general definitions of the knowledge
management processes as proposed by Alavi and Leidner [8] in accordance with the main
characteristics of a value network in which all actors collaborate in such processes.
The value network customer knowledge (VN-CK) creation process involves the
development of new contents or replacing and updating the network’s existing knowledge
related to the customer, in collaboration with all actors.
The VN-CK storage/retrieve process, also called the network memory, includes the process
of making the customer knowledge persistent and then supporting quick access to them
across the network.
The VN-CK transfer process refers to the process by which the value network shares
customer knowledge among actors through interactions that take place among them. This
process mainly deals with problem solving process [339] where customers or other actors get
their feedback and suggestions to collaboratively solve a problem.
The VN-CK usage process refers to the process of the actual application of customer
knowledge across the networks for the co-creation and the tailoring of their offerings to the
specific requirements of a customer.
VN-SCRM capability and systems: we define the value network social customer relationship
management (VN-SCRM) capability as a capability of a value network to integrate
traditional heterogeneous sale-and marketing-focused CRM applications and data with
emergent social media applications and data distributed in a PSS value network to engage
customers in collaborative conversations and enhance the customer relationship. This
capability enables a value network to create customer relations at a network level and support
both transactional and relational customer-faced processes among actors. Comparing with
the aforementioned definition of SCRM capability the novel aspect of our definition is:
This capability of a network is mainly dealing with inter-organizational SCRM systems
integration at both an application and a data level. Because customer-facing activities are
distributed across different actors, they have to be integrated. Moreover, integration of
heterogeneous SCRM applications and data across a network is required to reach sufficient
customer information exchange between actors and to support the collaborative customerfacing processes. As a result all actors may instantly share their data and jointly manage
customer knowledge. This integration enhances the visibility of the information throughout
networks which enables appropriate respond to the customer demand [157].
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Meanwhile, derived from general categories of CRM systems we introduce three types of
systems provided by the VN-SCRM capability includes: analytical VN-SCRM, operational
VN-SCRM, and communicative VN-SCRM systems [207, 356].
While analytical VN-SCRM systems are used for the building of data warehouses and
analyzing both transactional and social media data among actors, operational VN-SCRM
systems are used for the incorporation of social media tools into cross-organizational business
processes of customer service, marketing and sales activities among actors.
Communicative VN-SCRM systems are generally used to manage and integrate customer
interaction touch points among actors. We state that Success of the next generation SCRM
systems will depend upon integration of not only social media data and applications with
traditional CRM system within standalone firm but also integration of such data and
applications across inter-organizational boundaries (VN-SCRM). There are several
configurations and technical designs scenarios to support inter-organizational information
system integration. Meanwhile the interoperability of diverse SCRM application as well as
data compatibility issues also need to be considered in any attempt to develop integrated
SCRM systems across a value networks.
Aligning VN-CKM and VN-SCRM
To achieve both strategic and operational BITA here, we discuss the alignment of the VNCKM capability and the accompanying processes with the VN-SCRM capability and the
accompanying systems.
Regarding strategic BITA, we argue that for the VN-CKM capability the VN-SCRM
capability is an appropriate supportive IT capability. Because according to our definitions in
section four, on one hand the VN-CKM as a customer-centric business capability aims to cocreate customer experience, on the other hand the VN-SCRM capability as the ability of a
network to integrate SCRM systems among actors aims to facilitate customer knowledge
management across the network. Such customer knowledge helps value network address
customer needs in co-creation integrated solution as a desired goal of VN-CKM capability.
Regarding operational BITA, in order to understand the possible supports provided by VNSCRM systems for the processes of VN-CKM, we first briefly overview the research streams
within a firm-level environment on supports provided by CRM/SCRM systems and social
media tools on knowledge management process in general and CKM process in particular
which are summarized in Table 3.1.
Regarding the contribution of CRM in CKM processes, Khodakarami and Chan [207]
investigated the relevant studies in this field and then examined the possible support provided
by the different types of CRM systems, including analytical, operational and communicative
systems for different types of customer knowledge.
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Table 3.1- Review of similar studies at firm-level setting on supports provided by
CRM/SCRM systems or social media applications for KM or CKM processes
Study
Topics
CRM/SCRM
Analytical CRM
(e.g., data mining)

Social media
N/A

XU AND
WALTON [407]

Analytical CRM

N/A

N/A

Knowledge about customer
acquisition

SU, ET AL. [356]

Operational,
communicative and
analytical CRM
systems

N/A

N/A

Knowledge for/from/ about
customer

AVRAM [17],
SCHERP, ET AL.
[339]

N/A

Weblogs, wikis and
social networking
applications

LEVY [227]

N/A

Blogs, Wikis, RSS, KM theory
social tagging, social
networking

SHAW, ET AL.
[345]

RANJAN AND
BHATNAGAR
[309]
SHANG, ET AL.
[343]

Operational,
N/A
communicative and
analytical CRM
systems
N/A
Various Web 2.0
applications

KM
KM process

KM process

N/A

Knowledge
creation cycle

N/A

N/A

Knowledge for/from/ about
customer,
CKM process
N/A

ZHANG [416]

N/A

General SM
applications

KÄRKKÄINEN,
ET AL. [200]

N/A

General SM
applications

KM process

PANAHI, ET AL.
[280]

N/A

Characteristics of
social media

Tacit knowledge
sharing

N/A

SKOTIS, ET AL.
[351]

N/A

General SM
applications

N/A

CKM process

CHUA AND
BANERJEE [78]

N/A

Microblog, social
networking , locationaware mobile system,
corporate discussion
forum

N/A

Knowledge for/from/ about
customer

KHODAKARAMI
Operational,
AND CHAN [207] communicative and
analytical CRM
systems

N/A

DURGAM AND
SINHA [105]

N/A

SCRM activities

N/A

CKM
General knowledge

General knowledge
Sharing and creation of
customer knowledge

Customer knowledge
creation cycle, Knowledge
for/from/ about customer,
Knowledge
creation cycle

General knowledge
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They determined the level of support that these systems provide for knowledge creation
processes, as well as the type of customer knowledge that they are well suited to create, based
on the systems’ capabilities and functionality. Xu and Walton [407] develop a conceptual
model to show the role of analytical CRM system for customer knowledge acquisition. In
the framework proposed by Ranjan and Bhatnagar [309] the role of analytical, operational
and communicative CRM systems are examined to provide support for different types of
customer knowledge. The whole process of customer knowledge creation, storage,
dissemination and usage is managed on the basis of the framework.
While many studies have focused on the contributions of new emerging social media tools to
the knowledge management processes [17, 227, 280, 339], studies on the applicability of
SCRM for facilitating customer knowledge processes are still in progress. Since research in
the field of SCRM is still in progress, previous studies have been mostly dealing with the
question such as how to integrate customer-centric functionalities provided by social media
applications in the traditional sales- and marketing-centric CRM system in order to get
additional value of SCRM in CRM processes [370]. For example, Skotis, et al. [351] in their
conceptual work discuss on how emergent social media tools and networking technologies
facilitate CKM processes with more emphasis on knowledge co-creation with customers. In
other study, Chua and Banerjee [78] by doing case study research investigated the extent to
which the use of social media can support CKM in organizations. More recently Durgam and
Sinha [105] by conducting four case studies, explain how SCRM activities can be prolific in
organizational knowledge creation cycle. These firm-level studies show that CRM/SCRM
systems and social media applications provide supports for customer knowledge
management processes.
We believe that the logic behind such supports -after modification based on novel
characteristics of a value network- is also applicable in the context of this research. Regarding
novel aspects of VN-CKM (i.e. co-creation knowledge with customer and joint processes of
customer knowledge management of all actors within a value network environment), the
proposed components of VN-SCRM systems which aims to provide support for VN-CKM
processes across the network are discussed next:
VN-CK creation process: Analytical VN-SCRM systems have to be able to analyze both
structured and unstructured customer data distributed in a network in order to support the
customer knowledge creation activity. However, most of current analytical applications such
as data mining and data warehousing are aimed at serving individual firms [324]. Dynamic
situation of PSS value networks requires innovative approaches to provide integrated
analytical SCRM system.
We state that the development of collaborative business intelligence, such as data warehouse
integration, social media monitoring and mining, sentiment analysis, text mining, and social
Business Intelligence, could enable analytical VN-SCRM systems to provide a technical
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support for a customer knowledge discovery among actors. Communicative VN-SCRM
systems might also provide support for VN-CK creation process if they can provide
integrated customer interaction channel among actors (e.g. PSS value network social portal)
through which customers can share their idea and experience and actors are able to
communicate customers’ needs. Thereby the integrated communicative SCRM systems
across a network could support social interaction and learning, conversation, and content
creation which in turn facilitate the process of collaborative customer knowledge creation
among actors and also co-creation knowledge with customer.
VN-CK storage/retrieve process: given support for this activity, analytical and operational
VN-SCRM systems have to develop integrated customer knowledge repository and shared
database (both structured and unstructured data) among actors respectively. In fact the shared
databases of operational VN-SCRM, that incorporate both social media and transactional
data distributed in the network, could provide a basis for analytical VN-SCRM to extract
useful information and to combine and store it in a customer knowledge repository of the
network.
VN-CK transfer process: communicative VN-SCRM systems require having rich transferring
channels such as PSS value network discussion forums to offer opportunities for sharing
customer knowledge and enabling involved actors to give their suggestions on customer
problems and discuss on them [339]. Co-learning from customer knowledge sharing might
support value networks to enhance their solution offerings.
VN-CK usage process: analytical VN-SCRM systems require developing social networkbased expert systems to facilitate customer knowledge usage process which in turn could
reflect in the improvement of integrated solutions.
The above mentioned proposed components of each type of VN-SCRM systems represent
examples of basic building blocks of desired integrated SCRM systems for a value network
in order to provide support for VN-CKM processes.

3.6

Conclusion

Business-IT alignment can be discussed from a capability point of view. This paper seeks to
provide further insights into BITA in a PSS value network environment by looking at one
particular aspect of BITA, i.e., the relationship between the VN-CKM capability and
accompanying processes and the VN-SCRM capability and accompanying systems.
In doing so, first, we elaborate the notion of VN-CKM capability as a type of business
capability and its accompanying processes and the notion of VN-SCRM capability as a type
of IT capability and its accompanying systems.
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Second, to derive BITA we looked at the relationship between VN-CKM and VN-SCRM at
both a strategic and an operational level. Regarding strategic BITA, in order to achieve the
desired aim of a value network, i.e., co-creation integrated solutions, aligning the VN-CKM
capability with the VN-SCRM capability is required.
At an operational level, if the processes of VN-CKM creation, storage/retrieve, transfer, and
usage are enabled by integrated SCRM systems across a network, the ensuring BITA in this
area is likely to contribute in the co-creation of solution offerings.
This study gives an indication on the types of required components of analytical, operational,
and communicative VN-SCRM systems. The practical applicability of the proposed
constructs and the supports provided by VN-SCRM capability and systems for the VN-CKM
capability and processes should be examined in future studies. Furthermore, in this study, we
only consider strategic and operational aspects of BITA, future study should also consider
other aspects (e.g., structural and social) of BITA within such a complex context.

Chapter Summary
In this chapter, RQ2 is answered. The main research contribution of this chapter to the
dissertation is the identification of the key business processes of VN-CKM. A systematic
literature review is conducted to identify them. Four key business processes of VN-CKM
encompass customer knowledge creation, storage/retrieval, transfer, and application
processes are identified and high-level definitions of them are provided.
Beyond this contribution, in the paper, we also look at supporting IT-based systems for the
identified key business processes of the VN-CKM. In this regards, we propose some
indications on the type of systems components required.
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Chapter 4
Design and evaluation of the process-based reference
model of customer knowledge management
in co-creation value networks
In this chapter (Figure 4.1) we focus on step 3 of the research process. We intend to design
and evaluate a reference model to describe the key business processes of customer knowledge
management in a VN setting (VN-CKM). This chapter thus describes the design and
evaluation process of the VN-CKM process reference model by answering research question
RQ3-1) how can a VN-CKM process reference model be designed and validated?

Figure 4.1- The structure of the thesis

The results presented in this chapter, at the moment of writing this thesis, has been submitted
as a journal paper [24]. The preliminary version of this paper with more emphasis on the
51

Chapter 4

design phase has been published as a conference paper [20]. It is presented in Appendix B in
order to avoid overlap.

4.1 Introduction
The transition from offering basic products/ services to co-create integrated solutions with
the aim of delivering seamless customer experience has become a differentiation strategy of
organizations [160, 304]. Increasing customer demand, declining margins, and competitive
pressures stimulate organizations to reposition themselves as solution providers in the
business marketplaces [160]. Consequently, they collaborate with multiple service providers
and with their mutual customers within a co-creation value network (VN) setting to get access
to complementary knowledge about customer needs and the contexts in which integrated
solutions are used, in order to provide customized solutions [365, 387].
“Integrated solution” refers to bundles of products and services jointly provided by VN actors
through relational interactions with the aim of fulfilling customer specific needs and
enhancing customer experiences [159]. “Integrated solution provision process” refers to a
knowledge-intensive process of solving customer problems [1, 160, 270, 374]. This process
encompasses respectively: 1) understanding the customer in terms of needs, situation, and
context of use, 2) designing and delivering customized solutions, 3) deploying integrated
solutions, and 4) supporting the customer on an ongoing basis [270, 374].
Accordingly, an in-depth understanding of customer needs and their contexts is the first step
towards integrated solutions offering [289, 374, 421]. This implies the importance of
understanding integrated solutions from the perspective of the customer’s overall
requirements and goals [14, 289, 361]. For such an understanding and articulation of
customer needs, customer knowledge is required [190, 387, 400]. It has been acknowledged
that capturing knowledge of customer experiences and contexts, engaging the customer in
creating new knowledge (i.e., co-creation knowledge), and using this knowledge, can lead to
the development of better customized solutions and delivery of seamless customer
experiences [276, 400].
In spite of the considerable customer knowledge available among service providers, a key
issue is how to ensure that such knowledge is captured and used effectively to improve cocreated integrated solutions [289]. To get the right knowledge to the right people at the right
time and to leverage it across a VN, managing knowledge is required [178, 181]. Essentially,
a general goal of knowledge management is to improve the systematic handling of knowledge
[169]. In pursuit of this objective, knowledge management processes are needed [169, 181].
Hence, to effectively use customer knowledge in a solutions provisioning process, such
knowledge should be handled systematically across a value network. For this systematical
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handling, collaborative processes of customer knowledge management in a value network
setting (VN-CKM) are required.
In a VN setting, VN-CKM processes refer to on-going network-level processes of creation,
storage/retrieval, transfer, and application of customer-related knowledge across a VN, to the
benefits of all actors [18]. Given that in a VN setting these processes are concerned with the
collaborative efforts of VN actors, developing a shared understanding among VN actors
about VN-CKM processes, as a basis for these joint actions, is required. However, this might
be difficult due to the complexity of this context (such as no central decision maker, dynamic
collaboration, interdependence, and a vast diversity of interests of the VN actors) [60, 205,
257]. A systematic and comprehensive view of salient characteristics of key VN-CKM
processes (in the form of a reference model) could contribute to this shared understanding by
providing additional structure and process content [169, 180].
In general, a reference model is a generic abstract conceptual framework that describes
essential elements of a particular domain that helps to establish a common understanding
about that domain, and that can be used as a reference for the development of specific models
[3, 127, 367]. A reference model has advantages such as:
1) It can be used as a template to facilitate communication [3, 127].
2) It assists in creating a shared understanding [127].
Although prior studies have studied VN-CKM processes within a value network setting, their
focus is mainly limited to particular processes, and they often describe those processes only
partially [32, 381]. Therefore, they do not cover all key VN-CKM processes and do not
provide an appropriate degree of depth in the description of these processes. A more
comprehensive and detailed description of four key VN-CKM processes is thus required.
Given this research gap, the goal of this paper is to develop a well-structured process
reference model that provides to certain extent detailed descriptions of characteristics of key
VN-CKM processes. Such a model can facilitate achieving a shared understanding about
VN-CKM processes among actors of a VN.
To achieve this objective, a design science research approach is followed [174, 290]. The
design phase of this study consists of two main steps:
1) Design a structure of a knowledge management process model.
2) Two content development steps in parallel, one by a theoretical and one by an
empirical approach.
This phase leads to two parallel results: one theoretical VN-CKM process model and five
empirical VN-CKM process models.
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In the evaluation phase, the theoretical VN-CKM process model is compared against each of
the empirical VN-CKM process models. Then the results of these comparisons are merged
and final conclusion is made. This results in a proposed VN-CKM process reference model.
This paper presents the first design and evaluation cycle of a VN-CKM process reference
model.
This study contributes to the emerging VN-CKM research within the VN literature in two
ways. First, the study contributes to reference model development in the area of customer
knowledge management, by designing a process-based reference model, based on a wellstructured methodology. This is done by describing the salient characteristics of four key
VN-CKM processes. Second, this study provides a theoretical and practical view on VNCKM processes, i.e., the conceptual reference model supported by empirical findings leads
to a deeper understanding of the phenomenon.
Consequently, this study provides insights useful to researchers in identifying new directions
for future research. Such insights may also be of great importance for research focusing on
identifying approaches for VN-CKM processes improvements. Practitioners could also use
it as a well-structured and sufficiently detailed descriptive model to communicate more
coherently and to create a shared understanding of the distinct characteristics of four key VNCKM processes within their VN. It can also form the basis for identifying next steps in
improving VN-CKM processes. The VN-CKM process reference model can also be used as
a guideline for the analysis and design of IT-based systems for supporting VN-CKM
processes in a VN setting.
The outline of this paper is as follows. Section 4.2 provides an overview of the related works.
The research methodology is discussed in Section 4.3. While Section 4.4 presents the results,
the discussion is provided in Section 4.5. Finally, conclusions are presented in Section 4.6.
4.2 Related work
In this section, we ﬁrst review the research ﬁeld of VN-CKM processes in a VN setting. We
are looking for a well-structured framework that provides a sufficiently detailed description
of all key VN-CKM processes to enable common understanding among actors of a VN about
VN-CKM processes. The basis of such framework should be coverage of four key knowledge
management (KM) processes, according to the well-known KM process lifecycle of Alavi
and Leidner [8]. Given that a VN is a relatively emerging research field, only limited
information is expected to be available in the current literature of VN-CKM processes in a
VN setting. To deal with this limitation, we also review a more established relevant research
field, i.e., KM within a business network (BN) setting, to identify relevant information. As a
value network is regarded as a specific type of business networks [327], enables us to this.
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The term “business network,” refers to a set of autonomous and interdependent business
organizations that engage in collaboration to achieve a specific business goal [150]. This
section ends with conclusions from these overviews.
Regarding a process view of managing customer knowledge within a VN setting, prior
studies have studied VN-CKM processes and provided useful insights into the role of VNCKM processes as enablers of the value-creating process in a VN setting. For instance,
Ballantyne and Varey [32] partially describe processes of knowledge creation, transfer, and
application and discuss their implications for co-creating value and improving the customer
service experience. As another example, Sindakis, et al. [348] develop a conceptual
framework of customer knowledge management, which partially describes knowledge
creation, transfer, and application processes with the aim of supporting customized solutions
offerings in the public transportation sector. Similarly, Hakanen [159] investigates how
knowledge can be created, transferred, and applied to ensure more successful co-creation of
integrated solutions. However, these studies are limited in scope and only partially describe
the VN-CKM processes. So, an in-depth presentation of the characteristics of all key VNCKM processes is still missing.
In the second part of this review, we are looking for a well-structured framework that
provides a detailed description of all key KM processes within a BN setting. KM processes
within BNs implies joint activities of a firm with its partners to manage knowledge across
firms’ boundaries in order to improve cooperative performance [228, 335, 344]. We
identified that prior studies have proposed a variety of KM process frameworks, each of them
focus on specific KM processes with a different level of details. For instance, Li, et al. [228]
focus on four KM processes of creation, storage, transfer, and application in a supply chain
setting, but detailed information of these processes is not sufficiently provided. As another
example, Pak, et al. [279] partially describe KM creation and transfer processes in a business
network situation of the joint venture. In some other studies, more detailed description is
provided. For example, Samuel, et al. [335] describe in detailed the knowledge creation
process in a supply chain setting, or Cheng [73] provide detailed description of knowledge
transfer process in that setting. Although relevant elements for a potential comprehensive
framework are available, none of these studies subsumes all of the others.
In summary, we could not find any framework that systematically and sufficiently describes
all key (customer) knowledge management processes neither in a VN setting nor a BN
setting. By taking into account this limitation of both research fields (i.e., VN-CKM
processes in a VN setting and KM processes in a BN setting), we look at the potential
synergies of combining them in the design of a theoretical VN-CKM process model.
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4.3 Research methodology
The objective of this study is to design and evaluate a well-structured reference model that
provides a degree of detailed descriptions of the key VN-CKM processes. This model, by
providing a systematic and detailed view of these processes, aims to facilitate communication
and a shared understanding among actors of a value network about the key VN-CKM
processes. To achieve this research objective, following a design science approach, a twophase research project was conducted. Design science research is an iterative approach for
the design and evaluation of an artifact, where steps in the iteration take both relevance (i.e.,
the importance for the application field) and rigor (i.e., alignment with the academic state of
the art) into account [174, 290]. The design and evaluation phases of this study consist of
several steps (see Table 4.1).
Table 4.1- The research process of the design and evaluation phase

Design phase

Design a generic structure of a knowledge management process model
Content development

A theoretical approach
Step 1) Data collection

An empirical approach
Step 1) Case selection

Step 2) Data analysis
- Identification:

Step 2) Data collection

- Extraction:

Step 3) Data analysis
- Identification:

Two separate systematic literature review (SLR), one Five case studies
for the scope of a VN setting and one for a BN setting.

Content analysis of each article to identify relevant
information
It is based on the designed structure of the KM
process model.
This step results in nine extraction forms in SLR 1
(one per article), and 16 extraction forms in SLR 2
(one per article).

Step 3) Combination
a) Combination per SLR

23 semi-structured interviews in total

Content analysis of each interview to identify
relevant information

- Extraction:

It is based on the designed structure of the KM
process model. This step results in 23 extraction
forms (one per interview).

Step 4) Combination per case study

For each SLR, the resulting data extraction forms of
all articles are combined into one classification
model. The classification model of SLR1 and SLR 2
are called, respectively, the preliminary VN-CKM
process model and the KM process model

the resulting data extraction forms of all interviews
within the same case study are combined. This leads
to five empirical VN-CKM process models

b) Combination of the results of the two SLR

These two process models are combined which leads
to a theoretical VN-CKM process model.

Step 1) Comparison

Evaluation phase

The theoretical VN-CKM process model is compared against each of the empirical VN-CKM process
models.

Step 2) Conclusion

Draw conclusions. This step results in a proposed VN-CKM process reference model in a VN setting.
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According to design-and-evaluation cycle, in this study these steps were followed:
1) Problem identification and motivation (Section 4.1 and 4.2)
2) Design (Section 4.3.1)
Design a generic structure of a knowledge management process model which
enables decomposition of VN-CKM processes. By doing this, a detailed view
on the VN-CKM processes can be provided.
Two content development steps in parallel, one by a theoretical and one by
an empirical approach. This led to two parallel results: one theoretical VNCKM process model and five (one for each case study) empirical VN-CKM
process models.
3) Evaluation (Section 4.3.2). The theoretical VN-CKM process model is compared
against each of the empirical VN-CKM process models. Then the results of these
comparisons are merged, and final conclusions are drawn. This leads to the proposed
VN-CKM process reference model.
4) Suggestions for the redesign of the reference model (if required) (Section 4.5).
The detailed methodology of each research step is explained in the subsequent subsections.
4.3.1

Design phase

The design phase of this study consists of two main steps:
1) Design a generic structure of a process model in a domain of knowledge
management. It was based on a combination of well-known structural models. This
structure is used as a basis for content development of the VN-CKM processes.
2) Two parallel content development, respectively, through a theoretical and empirical
approach.
These steps are explained in the following.
4.3.1.1 Design a generic structure of a KM process model
The VN-CKM process reference model, which will be designed in this paper, aims to
describe systematically salient characteristics of all key VN-CKM processes with a detailed
information. In the first design step of this study, a generic structure of a process model in
the domain of knowledge management was designed. The research team identified two
requirements that should be fulfilled by the resulting structure. The structure should:
a) Identify all key knowledge management processes to support comprehensive view.
b) Enable decomposition of key KM processes systematically to support sufficientdetailed information.
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To fulfill these requirements, three well-known conceptual models were used: the KM
processes lifecycle model of Alavi and Leidner [8], the IDEF0 model [395], and the
knowledge creation model of Nonaka [269]. The first conceptual model was used for
requirement a), and the other two were used for requirement b).
To identify the key knowledge management processes, the first structural model, i.e., KM
process lifecycle model by Alavi and Leidner [8] was used. This model contains a set of four
key processes of knowledge creation, storage/retrieval, transfer, and application that are often
presented in KM frameworks and they are essential parts of a typical KM process lifecycle
[169, 188].
The decomposition of KM processes into a detailed level was done systematically by using
the other two structural models. A conceptual model of the IDEF0—a representative of the
cybernetic system point of view [395]— was used to identify the five relevant aspects of each
VN-CKM process. The IDEF0 model as a generic system analysis approach is widely used
in modeling and describing processes in a structured way from five relevant aspects,
including input-output, resource, activity, control, and outcome. In this research the inputoutput aspect of a process was called a sub-process and the other four aspects of a process
were called characteristics.
To identify the sub-processes, a conceptual model of Nonaka knowledge creation [269]
(Figure 4.1)—a representative of the knowledge conversion point of view—was used.
Tacit

Tacit
Tacit

Socialization

Internalization
Tacit

Externalization

Explicit

Combination
Explicit

Explici

Explicit

Figure 4.1- Nonaka knowledge creation model [269]

According to Nonaka model, four conversions inside and between tacit and explicit
knowledge types were considered for identifying KM sub-processes. Explicit and tacit
customer knowledge rely on different processes, respectively they are managed through
system-oriented and human-oriented processes [210, 390]. Therefore, using Nonaka model
enabled consideration of specific sub-processes for separately managing them. Taking into
account these sub-processes strengthens the designed structure.
Based on this combination, the generic structure of a KM process model was designed
which consists of three abstraction levels: processes, sub-processes, and characteristics.
In the following, the definitions of KM process, sub-processes, and characteristics are
provided (Tables 4.2 to 4.4).
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It should be noted that this structure is a generic construct in the domain of knowledge
management because it is based on the combination of three well-known structural models.
These models are applicable in both single-firm level and network-level studies. However,
as the focus of this study is on a network level, the following definitions are provided at a
network level.
Table 4.2- KM process definition and code
Process

Network-level collaborative process for
Creating new knowledge and updating existing knowledge across a network.

Storage/Retrieval

Storing and maintaining knowledge from different actors, retrieving knowledge S/R
and making it accessible across a network.

Transfer

Sharing knowledge across a network.

T

Application

Using knowledge across a network.

A

Creation

Table 4.3- KM Sub-process definition and code
Sub-process

Tacit to tacit
Tacit to explicit

Knowledge conversion can be occurred in a network through
Socialization.

Code
C

Code
T-T

Externalization and articulation of tacit knowledge.

T-E

Explicit to Explicit

Combination of different explicit knowledge.

E-E

Explicit to tacit

Internalization.

E-T

Table 4.4- Characteristic definition and code

Characteristic

Activity

Definition
A set of tasks to execute a KM sub-process in a network.

Code
Act.

Control

A set of activities to coordinate a KM sub-process in a network

Ctr.

Resource

People and tools required to realize the KM sub-process in a network.

Res.

Outcome

Outcome results from activities and controls executed by resources of a KM
sub-process in a network.

Out.

Regarding control characteristic, it was split up into formal and informal control, because
they are implemented through very different mechanisms. While the former relies on criteria
such as contractual agreements, rules, procedures, regulations, and reports, the latter is
realized through criteria such as shared norms and values, trust, open communication, and
interaction [97, 119, 179].
Regarding the number of sub-processes to be included in the structure of the KM process
model, from 16 (4*4) theoretical possibilities, only nine sub-processes were included. The
reasons to exclude the others are:
- Storage T-T and E-T: before storing knowledge at a network-level, knowledge first needs
to be made explicit. Furthermore, this sub-process ends with preserving explicit knowledge.
- Transfer T-E and E-T: both knowledge types can be exchanged and shared among actors.
The conversion from one knowledge type into the other types (i.e., E-T, T-E) can be
considered (and was considered by us) as a knowledge creation process.
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- Application T-T, T-E, and E-T: a concrete integrated solution can be delivered by applying
the existing explicit knowledge, i.e., the integrated solutions are embodiments of knowledge.
Here, only the knowledge application E-E sub-process was included to (re)use existing
explicit customer knowledge in the integrated solution provision process. Developing
directives and organizational routines are examples of this sub-process [8]. When a
provisioning process leads to a new integrated solution, ordinarily new knowledge is created.
We consider such a situation as a knowledge creation process. For instance, in our approach
developing self-contained task teams, given by Alavi and Leidner as an example for
knowledge application, was considered a creation process.
The resulting structure enables to a certain degree a detailed view on knowledge management
processes. In Section 3.1.2 this structure will be used as a basis for content development of
VN-CKM processes.
4.3.1.2 Content development- an approach selection
As a VN-CKM process reference model aims to facilitate communication and shared
understanding among actors of a value network, it should provide a detailed description of
key VN-CKM processes. A detailed view is supported by using the generic structure which
was designed in Section 3.1.1. For content development, a selected approach should enable
a comprehensive search to identify relevant information for describing key VN-CKM
processes. For this content development, two research approaches were considered: a
theoretical approach by using a systematic literature review (SLR) and an empirical approach
by using an exploratory case study. The SLR is a systematic research approach enables a
more reliable systematic search for qualified relevant information from literature [213, 371].
An exploratory case study is a case study approach whose purpose is to providing insights
into and an understanding of a phenomenon in its real-world context [412]. This approach by
in-depth focusing on a real-life case enables a comprehensive search to identify relevant
information form practice [412].
As a VN is an emerging field, only limited information was expected to be available both in
theory and in practice. Therefore, to overcome this limitation, we opted to follow both
approaches in parallel. We expected that these two approaches are complementary. We return
to this choice in the discussion section.
The detailed methodology for each approach is explained in the following.
4.3.1.3 Content development- a theoretical approach
In the theoretical approach, the content of the theoretical VN-CKM process model was
developed in a three-step process: data collection (step 1), data analysis (step 2), and
combination of results (step 3).
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In step 1, data was collected by conduction two SLR ’s: SLR 1focussed on the scope of a VN
setting, and SLR 2 looked at the wider scope of a BN setting. As identified in Section 4.2,
due to the current literature restriction on VN-CKM processes, only limited information was
expected to be available. So, we decided that it was insufficient to serve the results of SLR 1
as the only theoretical basis for this research. Therefore, we opted to enahnce it by using
relevant information from the more established research field of KM processes in a BN
setting.
A number of studies and thus relevant elements for a potential classification model of KM
processes in a BN setting are available. However, no explicit classification model could be
identified (Section 4.2). Hence, SLR 2 was conducted for developing a unified classification
model that presents a detailed descriptions of all key KM processes in a BN setting.
In step 2, within each SLR, each article was analyzed to identify relevant information. Then
based on the generic structure of the KM process model (Section 4.3.1.1), relevant
information was extracted systematically.
In step 3, first, for each SLR the results of all data extractions were combined. This process
led to the preliminary VN-CKM process model and the KM process model, respectively,
from SLR 1 and SLR 2. Then, these two process models were combined, leading to the
theoretical VN-CKM process model.
These three steps are explained in detail in the following.
Setp1) Data collection
Data collection in relation to SLR 1 is explained here. The same process was followed for
SLR 2 (it can be found in [20]).
SLR 1 was conducted to systematically identify relevant information from the existing
literature on VN-CKM processes in a VN setting. The SLR was performed following the
approach of [212, 371]. Sets of keywords with synonyms for the topic ("customer
knowledge" OR "customer information" OR "customer experience") and the context (“value
network” OR “service network” OR “co-creation network” OR “solution network” OR
“business service ecosystem”) were defined and combined with each other by the Boolean
operator AND. The search space included electronic databases of Emerald, Science Direct,
Wiley, Taylor & Francis, JSTOR, Springer Link, aisle, and ACM Digital Library. The search
resulted in 263 primary sources. Subsequently, the relevance of the papers was assessed
respectively based on title and abstract. Assessing the titles resulted in the remaining 114
sources. Since titles don’t always indicate clearly what a paper is about, the abstracts of the
remaining articles were reviewed to judge better whether to include the articles for further
reading.
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Abstract review was based on the defined inclusion criteria, respectively: published in a peerreviewed journal or conference proceedings; included all types of studies (embracing
empirical research, conceptual papers, and literature reviews); a study had sufficient quality
i.e., it is at the least based on expert opinions [212], the context of VN is clearly mentioned
in the abstract; and contained indications of VN-CKM processes. The abstract review
process resulted in the selection of the final set of 23 articles to be used for data analysis.
Step 2) Data analysis
Here, data analysis in relation to SLR 1 is explained. The same process was followed for SLR
2 (it can be found in [20]).
The objective of this data analysis was a text analysis of each selected article to identify and
extract relevant information (quotes). Given this objective, the selected articles were
analyzed using content analysis approach [249]. Content analysis is a structured method for
analyzing and organizing descriptive data into a structured format [249].
This data analysis was done in a two-step process: identification and extraction. In the
identification step, relevant quotes were identified by text analysis of each article. A quote
was retrieved from the articles if it was the main result of scientific research and if it was
relevant. The quote was considered as relevant if it described explicitly VN-CKM process
with sufficient-detailed information. Following this process, out of 23 sources, nine articles
contained relevant quotes. From these articles a total of 33 quotes were identified.
In the extraction step, the identified quotes were extracted in structured way. For doing this,
a data extraction form was designed which was based on the designed structure of a KM
process model (Table 4.5). Whenever a quote was relevant to VN-CKM process
characteristics, the form was completed. The quote was extracted literally from the original
article (e.g., part 2 in Table 4.5). To develop the content (e.g., part 3 in Table 4.5), first, a
type of process and sub-process should be identified and filled in the form. For this, a decision
was made based on the context of the quote. Subsequently, kernel aspects of the quote were
used to provide content to the characteristics (part 3 in Table 4.5). It should be noted that for
each sub-process, first, the outcome of the sub-process was considered. If the type of activity,
control and resource, required for fulfilling such an outcome, were available, then the kernel
aspects of a quote were positioned into the structure. If information was missing in the quote,
sometimes a characteristic was left open (e.g., formal control in Table 4.5), while at other
times a kernel aspect of a quote at a higher abstraction level was added to the characteristic
in the table (e.g., network actors as a resource in Table 4.5).
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Table 4.5- Example of data extraction form
1. General information
Name of
Date of data extraction
Quote
reviewer
number
T. Hakanen, “Co-creating integrated solutions within business networks: The KAM team as
Source
knowledge integrator,” Industrial Marketing Management 43 (2014) 1195–1203

2. Detailed information
Research methodology: a Case study
Quote description: Customers explain their challenges through briefing sessions, and frequent interaction
with cross-firm managers to identify the business customer's problem.

P Sub-P
C T-E

Act.
Explain customer challenges

3. Content development
Characteristic
Ctr.
F
INF
-

Briefing session,
frequent interaction

Res.
Network
actors

Out.
Identify customer
problem

This process led to nine extraction forms for SLR 1 and 16 extraction forms for SLR 2 that
were stored in the research database.
Step 3) Combination
In this step, the results of SLR 1 and SLR 2 were combined in a two-step process:
a) Combination per SLR: for each SLR, the resulting contents of data extractions forms
of all articles were combined into a single classification model.
b) Combination of the results of the two SLR: this resulted in the theoretical VN-CKM
process model.
a) Combination per SLR
For each SLR, all developed contents from the data extractions forms were integrated into
one classification model. To maintain traceability, the references were also added in this
model. This combination stage was supported by the designed structure (section 3.1.1). From
this, we observed that the results were mixed and some characteristics contained similar
contents, originating from different studies. Therefore, the similar contents were synthesized
in such a way that reflected their similar underlying meaning. The focus of this synthesizing
was on translating the meaning of the text rather than a literal translation, so the synthesized
contents may not equal to any of the original materials [49].
The resulting classification model of SLR 1 and SLR 2 was called, respectively, the
preliminary VN-CKM process model and the KM process model.

b) Combination of the results of the two SLR’s
The preliminary VN-CKM process model was further completed by using relevant
information from the KM process model. However, as the KM process model from the scope
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of a BN, it was not completely suitable for a specific situation of a VN (see section 2).
Therefore, its relevant information needs to be used with care. The content of the preliminary
VN-CKM process model was compared against the KM process model in a structured
process through which three issues of confirmation, enrichment, and gap, were identified and
discussed:
Confirmation: The preliminary VN-CKM process model was filled, and its content was
supported by KM process model. No changes were made in the preliminary VN-CKM
process model (filled-confirmation).
Enrichment: The preliminary VN-CKM process model has a weakness. Some concepts that
were not fully covered by this model were added on the basis of the KM process model
structure—after modification and in accordance with the characteristics of a VN (weaknessenrichment).
Gap: Here, “gap” refers to empty spaces in the preliminary VN-CKM process model. Since
the VN literature is still underdeveloped regarding VN-CKM processes, there were many
empty spaces in the preliminary VN-CKM process model. Therefore, a decision was made
according to three options:
• The KM process model had content which was relevant to the VN environment.
Consequently, we filled the preliminary VN-CKM process model by using relevant
information from the KM process model —after modification and in accordance
with the characteristics of a VN (empty-completion).
• The KM process model had content which was not relevant for a VN environment.
We left then the preliminary framework empty (empty-discrepancy).
• The KM process model didn’t have content. Although an empty space in the KM
process model does not mean that there exists nothing there, we kept the space
empty, as we had no reason to fill it (empty- empty).
One example of our discussion on these options is provided here for the VN-CKM creation,
E-E sub-process (full discussion is available by the authors).
This sub-process was totally unexplored in the current literature on the VN-CKM processes.
To fill in the gaps of the preliminary VN-CKM process model, relevant information from the
KM process model was used:
- Empty-completion in the activities: to fill the gap, we confirmed the relevancy of the content
of the KM process model. Network actors should jointly reconfigure their existing explicit
CK by sorting, combining, and categorizing CK scattered across a network.
- Empty-completion in formal control: to coordinate collaborative activities between actors,
networked routines, standards, and guidelines must be defined.
- Empty-empty in informal control: we could not find any reason to fill it.
- Empty-completion in the outcome: Based on relevant information from the KM process
model, the outcome of the E-E creation sub-process of the KM process model was adjusted
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according to the characteristics of a VN. Consequently, it was defined as identifying a new
pattern of fit between customer needs and solution offerings.
The research team, based on discussion on these three options, further completed the
preliminary VN-CKM process model which resulted in the theoretical VN-CKM process
model.
4.3.1.4 Content development- an empirical approach
In the empirical approach, the content of a VN-CKM process model was developed by using
empirical data. The purpose of an empirical VN-CKM process model is to provide sufficientdetailed information about key VN-CKM processes in the real-life context of a VN. To
achieve this, an exploratory case study approach as suggested by Yin [412] was followed.
However, there are some common concerns about case study research, e.g., the
generalizability of the findings [412]. To address this, the replication logic suggested by Yin
[412] was followed by conducting multiple case studies.
The empirical VN-CKM process models were developed in a four-step process: case
selection (step 1), data collection (step 2), data analysis (step 3), and the combination of
results (step 4).
Step 1) Case selection
Each case in this multiple case studies was an entire VN. To avoid overwhelming by the
volume of data resulting from networked relationships of actors in a VN, defining a network
boundary was required [162]. For this, a triadic approach as suggested by Ferreira, et al. [124]
was followed. This means that in each case, three actors were considered for data collection
and analysis.
VNs active in the energy and the financial services sector were considered as good candidates
for our case study research. There is an evolutionary trend in these sectors toward providing
integrated solutions in which understanding the broader context of the customer, facilitating
the co-creation of customer experience, and enhancing customer value have received great
interests [245, 260]. Therefore, we believe these two sectors provide a relevant environment
for this research.
To select information-rich cases from these sectors, a purposive sampling strategy was
followed [83]. Accordingly, four criteria were defined for case selection:
1) Regarding a customer-centric view of collaboration in a VN setting, a customer has
to be actively involved in the integrated solution provision process;
2) According to the triadic approach, at least three actors have to be involved;
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3) A networked collaboration of actors has to lead to at least one concrete integrated
solution;
4) Since the solution provision process is regarded as a knowledge-intensive process,
this characteristic should be evident in the selected case.
Regarding the required number of cases, studying at least four, but no more than 10 cases are
suggested [64, 110].
Based on the above criteria we were pleased to find as many as five value networks from the
Netherlands (cases A to D from the energy sector and case E from the financial services
sector). For the sake of confidentiality, these cases were anonymized. Table 4.6 presents a
summary of the description of these VNs in terms of the type of solutions, customers, and
service providers.
Table 4.6 - Summary of case study descriptions
Value network
A
Solution
offering

Value network
B

Value network
C

Energy saving
advisors,
construction
companies,
facilitators

Customer Householders

Householders

Value network
E

Smart utility services

Financial
document
management

Housing
cooperatives,
application
developers,
hardware
developers,
platform developers

Application
developers, hardware
developers, network
operators, platform
developers

Software
developers,
system
integrators

Renovated house
owners

Public organizations
(e.g., municipalities)

Banks

Energy management Home energy
Energy neutral
solution
efficient solutions house

Energy suppliers,
energy management
system providers,
independent service
providers, practical
Service
providers energy information
providers,
contractors, grid
energy and smart
meter operators

Value network
D

Step 2) Data collection
As VN-CKM processes are defined at a network level and in accordance with the triadic
approach, from each value networks A to E, three actors (two service provider companies
and one customer) were incorporated for data collection. In-depth interviews were conducted
to collect data on VN-CKM processes from real experiences of participants from these actors.
To facilitate the participant selection, a set of criteria was defined by the research team:
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Has a background in KM or involves in KM projects. Having such an experience
was required in order to provide accurate answers to the how question pertains to
the VN-CKM processes during the interview.
Has to be directly involved in inter-organizational collaborative activities. Through
such activities, frequent interactions with customers and service providers were
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possible, so his or her experience with the VN-CKM process is assured.
Three organizational roles of KM, IT, and integrated solution process experts were
considered. These roles may not have been specifically determined in each case, but
related responsible persons needed to be found. A person in these roles is assumed
to be knowledgeable about the integrated solution processes and customer
knowledge.
Has at least one year of experience in working in the VN in order to understand the
concepts of VN and integrated solutions. More years of experience might have been
desirable, but given that VN is a relatively new phenomenon, increasing years would
have made it very difficult to find enough qualified participants for this study.
Has to understand a sufficient level of abstraction as evidenced by professional
bachelor degree education.

To conduct in-depth interviews with participants, a five-step process was followed. First, to
facilitate discussion during the interview and to keep the focus of conversation at a network
level, each participant was asked to sketch the actor interactions within the value network —
a relationship diagram—at the beginning of the interview.
Second, during the interview, to guide conversation around VN-CKM processes, a series of
semi-structured open-end questions were defined and listed in an interview protocol. The
interview protocol ensured a primary focus on VN-CKM processes during the interviews. It
also permitted data collection to follow a consistent and systematic approach. The questions
were organized based on the generic structure (section 4.3.1.1) and for each slot of the
structure it was asked: “what you currently do, and how.” The participants’ answers should
be based on their experiences (i.e., factual evidence and argumentations). At the end of the
interview open question was asked to identify any additional information. The flexibility of
a semi-structured interview allowed an interviewer to change the questions order and to
clarify any ambiguity in the (complex) questions. It also enabled interviewees to answer on
their terms [301].
Third, to ensure the relevance of the questions to the structure and to address any ambiguity,
the initial protocol was assessed. To this end, the research group organized review meetings
in that seven questions were reﬁned. The protocol was further tested through four pilot
interviews. As a result, the phrasing of some questions was improved, and some examples
about the context of each case study were added to reflect the local situation, so the protocol
was customized in each case. The resulting protocols were used in the data collection.
Fourth, a team of five members was established for data collection. All interviews were
recorded, transcribed, and summarized into Excel spreadsheets facilitated the subsequent
analysis and discussion.
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Five, for each case study, a case database was developed in order to organize data effectively
and to monitor the research process.
Based on the participant selection criteria, participants from three actors of each VN were
involved in an interview. Accordingly, nine participants (three participants per actor) were
selected in case E. Regarding cases A to D, three participants from the focal firm and one
from the partner introduced by the focal firm were interviewed. In these cases, partners are
often small service providers whose different roles are not well positioned, so from them,
only one participant was included. Since the customers in cases A-C are Dutch population,
there was no customer representative to participate in the interview. In case of D, due to
governmental law, the customer could not participate in this study. A total of 23 face-to-face
interviews across five VNs were conducted; the planning was for 25 interviews, but two of
the participants missed the scheduled interviews. Data was collected over an eight-month
period, and the average duration of the interviews was one hour and a half.
Step3) Data analysis
Each interview’s data was analysed by using participant responses to the semi-structured
questions used during the in-depth interviews. Data analysis began with verbatim
transcribing the taped interviews, resulted in 23 documents. Regarding the descriptive nature
of the interview data, for data analysis of each interview, a same procedure as explained in
Section 4.3.1.3 was applied.
This data analysis was done in the two-step process: identification and extraction. In the
identification, relevant quotes were identified by text analysis of each interview. In the
extraction step, the identified quotes were extracted in structured way. For doing this, a data
extraction form was designed which was based on the designed structure of the KM process
model with column headings of “quote” and “label.” The quote column was used for actual
participant quotes pertain to each characteristic. The label column was used to provide an
abstraction from the quote column. As the interviews were guided by the protocol—designed
on the basis of the reference model structure —it was easy to recognize which part of the
transcript was relevant to a particular process and subprocess. For each sub-process, quotes
related to its characteristics were placed into the extraction form and labels were provided.
As it was mentioned previously, for each sub-process to position the quotes into the relevant
slots of the reference model structure, the outcome of the sub-process was first analysed. If
the type of activity, control, and resource, required for delivering such an outcome were
available, the quotes were positioned.
An example of the data extraction form displays in Table 4.7.
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Table 4.7- Example of a data extraction form
Name of interviewee:
Name of interviewer:

1. General information

Position of interviewee: sales manager
Date of data extraction:

Date of interview:

2. Detailed information
Quote description: “When a customer requests a new feature, he discusses this with us, and together we make

documents, if necessary with pictures and videos. Documenting ensures that you can look things up and know
what agreements have been made” (part a). “We always evaluate/check with customers to see if they agree on the
proposed solution. Our consultant makes technical summaries and provides a report that helps explain the
customer’s needs to the other partners” (part b). “We also have some roadmap sessions; during these meetings, if
there are certain mutual interests, our consultant gives a presentation about the possibilities” (part c).

3. Content development

Characteristic
Ctr.
Act.
Res.
Out.
F
INF
Quote
Label
Quote Label Quote
Label
Quote Label Quote
Label
Part( a)
Discussing
Part (c ) Roadmap
Part (b)
To ensure
from a
and
from quotesessions,
from quote customer
documenting
quote
descriptionpresentation
description needs are
met properly.
T-E description needs with
pictures and
Explicit
C
videos,
explanation
agreements,
of the
checks
customer
proposal with
needs
customer
P

SubP

The data extraction form was completed for each interviewee, by the researcher who
conducted the interview. This process resulted in 23 extraction forms in total. When it was
difficult to position a quote into the proper slot of the reference model, it was discussed by
the research team until an agreement was reached on the quote placement.
Step 4) Combination per case study
In each case study, the labels provided in the previous step (for instance see Table 4.7) were
integrated into one classification model. This model which was designed based on the
structure of the KM process model (Section 4.3.1.1). From this we observed that the results
were mixed and some characteristics contained similar labels originating from different
participants. Accordingly, similar labels under each characteristic were synthesized in the
way that they reflect their similar underlying meanings.
The resulting classification model was called empirical VN-CKM process model. In total,
five empirical models were developed. For each case study, since one researcher conducted
all interviews, he also developed the empirical model. Then, to achieve comparable results
among the members of the research team, the other researchers cross-checked each empirical
model. Inconsistencies were discussed in the research group meeting to reach agreement.
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4.3.2 Evaluation phase
In the evaluation phase of this research, the theoretical VN-CKM process model was
compared against each of the five empirical models (step 1). Then based on the combination
of the results of these comparisons, conclusions were drawn (step 2).
Step 1) Comparison
The theoretical VN-CKM process model was compared against each of the empirical models.
In each comparison, each sub-process of the theoretical model was compared against the
same sub-process of the empirical model. This was performed by the research team in group
discussions. For each sub-process, a comparison relied upon an interactive discussion of
outcome, activities, control, and resource. Since each sub-process usually consisted of
different outcomes, a conclusion was provided for each outcome. We stared from comparing
the sub-process outcome to see the similarity between the empirical outcomes and the
proposed ones. Whenever an empirical outcome was identical or similar to a proposed one,
we looked at similarities among other characteristics (i.e., activities, control, and resource).
Regarding the other characteristics, as the theoretical VN-CKM process model was
developed on a sub-process basis and not per outcome, they were not specified for a specific
outcome. In this way, we searched for a consistent and structured line of reasoning and logical
sequences in our discussions. Thus, we started from the outcome and returned to the other
characteristics, to seek evidence on the types of activity, control, and resource which could
lead to such an outcome.
During our group discussion, if information from the empirical VN-CKM process model was
insufficient to make a decision, the original quotes from participants were used for further
clarifications.
To facilitate the group discussions in a structured way, four issues of confirmation, no
confirmation, enrichment, and gap were identified:
Confirmation: When the outcome of the theoretical VN-CKM sub-process was sufficiently
supported by the empirical one, we then looked at the other characteristics. If all of them
were also adequately supported in practice, we had evidence of confirmation. This meant that
to a large degree, the empirical evidence matched with the theoretical statements.
No confirmation: No empirical evidence based on people experience to support the
theoretical sub-process outcome. However, people opinion might give an indication about a
future relevance when their collaboration will be more advanced.
Enrichment: the outcome of a theoretical VN-CKM sub-process has a weakness. Some
concepts that were not fully covered by theoretical data were added from empirical data.
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Gap: Here, “gap” refers to empty spaces in both the theoretical and empirical VN-CKM
process models. We kept the space empty, as we had no reason to fill it.
Step 2) Conclusion
The results of comparing the theoretical VN-CKM process model with all the empirical
models were summarized into a single table. Then by using this table, a conclusion per subprocess was made. The theoretical sub-process was confirmed if at least one confirmation
was identified across five case studies. If not, the theoretical sub-process was not confirmed.
But based on participants’ opinion, potentials for its relevance in the future can be identified.
A theoretical sub-process was enriched if at least one enrichment was identified across all
five empirical models. A theoretical sub-process was kept empty if no empirical evidence
was identified across all five empirical models.
This analysis was carried out by the research team in group discussions on the one-by-one
sub-process.
4.3.3 Research validity and reliability
In qualitative research, addressing the rigor and trustfulness of a research process and its
findings, both quantitative terms (i.e., internal and external validity and reliability) and
equivalent qualitative terms (i.e., credibility, transferability/generalizability, and
dependability/consistency) have been wieldy used [254, 412]. To address the reliability,
internal and external validity of this study, different strategies as suggested by Merriam and
Tisdell [254] and Yin [412] were used by the research team.
Reliability to ensure the reliability of this research:
• A well-structured research process was defined and documented transparently and
structurally.
• To provide consistency among the researchers, data extraction forms were
developed and approved in the research team.
• Data extraction was conducted by one researcher. Then to avoid the researcher bias
and to ensure the relevance of the quotes to the VN-CKM process characteristics,
the quotes were assessed by the other two researchers who were experts in the KM
domain. Consistency among the researchers’ opinions was considered as reflecting
the relevance of the quotes. Disagreements among research team members were
resolved in the group meetings.
• A well-structured data collection process was followed, as defined in the interview
protocol.
• Data collection and data analysis were documented in the case databases.
• For both case and participants selection a set of criteria were defined.
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•
•

•

A consistent data analysis was applied for both the within-case and the cross-case
analyses.
For each case study, data analysis was done by the researcher who collected the
data. To avoid researcher bias and to facilitate cross-checking, a random set of
transcript data was analyzed independently by another researcher, and the results
were compared. Consistency in data analysis across different researchers signals the
reliability of the research. In case of disagreements research group meetings was
organized to discuss issues and to reach an agreement.
Since in each studied VN data were collected from multiple participants of different
actors, to avoid interviewee bias, each participant was individually interviewed.

We are aware of the researcher bias in data interpretation during data analysis. To overcome
this issue, the reference model structure was used.
Construct validity to ensure the construct validity of this research:
•
•

•

•
•

The reference model structure was constructed in accordance with three well-known
structural models from the literature.
The content of the theoretical process model was grounded in the extant literature.
Additionally, this model was developed systematically following the wellstructured research methodology.
Providing a consistent understanding of the the generic structre of the KM process
model by the interviewers and interviewees:
o All interviewers were involved in joint discussions on this generic structre
and shared their interpretation. During discussions, misunderstandings or
inconsistent interpretations were recognized, and the consensus was reached
on the processes, sub-processes, and characteristics. As a consequence, all
interviewers were have a thorough understanding of this structure.
o All interviewees were expected to have a consistent understanding of this
generic structre and the research context. To this end a brief presentation of
the model of Alavi, Nonaka, and IDEF0 were given at the start of the
interviews. Regarding the context, and to keep the focus of the interviews at
a network level, a relationship diagram was drawn by the interviewees and
used during the interview.
For data analysis, a systematic process of content analysis was applied.
The research processes were described explicitly. Consequently, the chain of
evidence from initial research questions to conclusions was available.

Internal validity to ensure the internal validity of this research:
• The content of the theoretical VN-CKM process model was developed based on
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•

•

•

•

systematic investigation of relevant information from literature.
To develop the theoretical VN-CKM process model, data coming from the
preliminary model has been triangulated with the KM process model, in which a
chain of reasoning and arguments was used.
To develop the empirical VN-CKM process models, only a concrete explanation
based on the real experience of participants was considered as quotes. Using this
approach ensured that the results were based on people’s real experiences rather
than merely on their opinions.
To develop the empirical VN-CKM process models, data triangulation was used,
i.e., multiple participants with different background and organizational roles from
different actors within the same VN were interviewed independently. This enabled
covering different views on the same characteristic.
A summary of transcripts and final case reports was given to participants for their
review and appraise the case conclusions. In case of inconsistencies, they were
contacted for clarification.

External validity of this research was addressed by using replication logic [412].
Accordingly, multiple case studies based on the purposive sampling strategy were selected.
The findings of the five VNs, with their different attributes (e.g., size, type of integrated
solutions), created similar results. Therefore, in accordance with the literal replication logic,
a generalization holds in other cases of a similar type.
Overall, the main threat to research validity is researcher bias. Since the same researchers
were involved in both phases of this study, they may suffer from prejudicial data
interpretation. To overcome this issue, a peer debriefing strategy as recommended by [86,
185] was used, in which two research assistants were included in the data collection and the
data analysis processes.

4.4. Results
In this section, first, the results of the design phase and then the evaluation phase are
presented.
4.4.1 Results of the design phase
By using the generic structure of a KM process model (Section 4.3.1.1), the content of one
theoretical VN-CKM process model and five empirical models were developed. In the
theoretical approach, first, the results of each SLRs were classified according to the generic
structure leading to the preliminary VN-CKM process model in a VN setting and the KM
process model in a BN setting [20]. Then the former model was further completed—by using
relevant information from the latter model — leading to the theoretical VN-CKM process
model (Table 4.8).
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Table 4.8- The theoretical VN-CKM process model

P

SubP

Characteristics
Act.

F
Contextual understanding of customer experience and (Emptyproblems, through observation, empathic methods,
confirmation)
T-T and ethnographic research techniques; customer
explained challenges; socializing in relaxed
environments (Enrichment)
Explicitly describing customer experiences and
Rules and
problems by storytelling and visualization;
guidelines.
analyzing and interpreting customer problems;
(Confirmation)
ideation and conceptualization of initial solutions,
mapping out the solution process by using mapping
T-E techniques(e.g. encounter mapping, serviceblueprinting); formalization of solution processes
and reporting structure; clarifying roles and
C
responsibilities (Enrichment)

E-E Analyzing existing solution processes and offerings;
reconfiguring the existing explicit CK by sorting,
combining, and categorizing, (e.g., using data
mining techniques)
(Empty-Completion)

E-T

Providing knowledge to customers at deployment
phases; learning by doing (Enrichment)
Integrating/ linking explicit CK repositories and
warehouses; defining unified access to explicit CK

S
E-E repositories; coordinating data formats and storage
/R
locations; auditing, indexing, browsing, and
retrieving explicit CK; Providing common
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Common tools;
rules; routines;
guidelines and
standards.
(EmptyCompletion)
Network
routines,
(EmptyCompletion)
Standards;
routines
(EmptyCompletion)

Ctr.

INF
Briefing sessions;
frequent and reciprocal
interactions;
interview; dialogues
(Confirmation)
Workshop, forum,
brainstorm sessions,
dialogue
(Confirmation)

Res.

Out.

Network actors
(Confirmation)

1)Mutual understanding of customer
problems in the context of usage,
2)Increasing social cohesion in a
network
(Enrichment)
1)Eliciting customer experiences and
problems (e.g., structuring
problems), 2) Directing and
structuring the solution processes;
providing user-centered perspectives
on solution offerings; creating a
common understanding of the
content of the solutions (i.e., design
features), 3)Structuring customer
contracts (Confirmation)
1) Identifying new opportunities for
co-creation, 2) Finding new patterns
of a fit between customer needs and
solution offerings.
(Empty-Completion)

Network actors.
(Confirmation)

(Empty-confirmation) IS, platform,
databases
(EmptyCompletion)
Training
(Confirmation)

Network actors
(Confirmation)

(Empty- Confirmation) Networked
collective explicit
CK memory
systems.

1) Enhancing the value which
customers derive from solutions.
(Confirmation)
1)Ensuring efficient preservations
and access to stored explicit CK
across a value network
(Empty-Completion)
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representation schemes; Recoding and documenting
solution processes. (Empty-Completion)
Documenting and organizing past experiences of
both solution providers and customers; tacit CK
T-E mapping and auditing among actors
(Empty-Completion)

E-E

Formal explicit CK exchange among databases by
using formal languages and common exchange
protocols; sharing explicit CK databases; publicizing
and updating explicit CK (e.g. via magazines),
(Empty-Completion)

T
Establishing learning environments; sharing
knowledge of the customer's problems and value
expectations; identifying the customer's preference for
T-T centralized or de-centralized knowledge flows among
actors. (Enrichment)
Using CK to support integrated solution processes,
embedding CK in the solutions (Confirmation)

A E-E

Documentation
(EmptyCompletion)
Formal
contracts;
common
platform;
standards;
routines;
network’s
institutional
agreement
(EmptyCompletion)
(EmptyConfirmation)

Network
routines;
directives,
contractual
agreements.
(Emptycompletion)

(EmptyCompletion)
Interviews
Tacit CK
(Empty-Completion) inventory,
network actors.
(EmptyCompletion)
(Empty-confirmation) Integrated IS and
actors’ portals
(EmptyCompletion)

Frequent
communication;
dialogues, shared
values; mutual norms;
trust; joint training
programs
(Empty-Completion)
(EmptyConfirmation)

1) Ensuring the efficient
preservation of and access to stored
tacit CK across a network.
(Empty-Completion)
1)Sharing timely, accurate, and
reliable flow of explicit CK across a
network, 2) making awareness of the
availability of
explicit CK among actors,
(Empty-Completion)

Network actors
(Confirmation)

1) Reciprocal learning during solution
processes, 2) Sharing timely, accurate,
reliable tacit CK across a network.
(Empty-Completion)

Network actors
(Confirmation)

Providing outstanding customer
experiences of using integrated
solutions (Confirmation)
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In the comparison process between the preliminary VN-CKM process model in a VN setting
and the KM process model in a BN setting, in accordance with the procedure defined in
Section 4.3.1.3, five enrichment, 13 confirmation, and 27 gap issues were identified and their
related contents were developed.
In the empirical approach, the participants from each studied VNs were interviewed, by using
the open-ended questions from interview protocols, and then the interview data were
analyzed. Concerning each interview, a content analysis was performed per sub-process.
Following a well-structured process in research group discussions—for instance, for better
quote placement in the generic structure — enabled us to position all quotes from the 23
interviews into the structure. The results of the content analysis per interview were provided
in the data extraction forms. Subsequently, five empirical models (one for each case) were
developed and stored in the research database. These models are available from the authors.

4.4.2 Results of the evaluation phase
According to step 1 of the evaluation phase (Section 4.3.2), the theoretical VN-CKM process
model was compared with each of the five empirical models. For each sub-process a
discussion was taken place, starting from its outcome and then looking back to the type of
activity, control, and resources. This was performed on the basis of a well-structured process
and taken place in two rounds of research group discussions. As most of the sub-processes
contain two or three outcomes, conclusions (with regards to confirmation/enrichment/gap)
was made per outcome. Across all the five studied VNs, in total 75 conclusions (per case 15
outcomes across nine sub-processes) were provided and stored in the research database.
Here, an example part of the results of comparing the theoretical VN-CKM process model
with the empirical model of case A is given for the VN-CKM creation process:
The T-E sub-process has three types of outcomes: specifying a customer’s problem; directing
and structuring solutions, and structuring a customer’s contract. Among these outcomes, only
the first outcome is confirmed by empirical evidence, because in practice it has been achieved
through similar types of activities, informal control, and resources as suggested in the
theoretical model. For example, regarding the type of activity mentioned by participant (A3):
based on customer site visiting, we noticed that less technical persons need more tips and
tricks is similar to the type of activity in the proposed model. Consequently, the conclusion
for this outcome is a confirmation.
The second outcome, i.e., directing and structuring solutions, is not confirmed in practice.
For example, we could not find concrete evidence of the type of activities, such as encounter
mapping and service blueprinting that help to structure the solution process. The only
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evidence of an ad-hoc activity was observed. For example, participant (A3) stated: We started
collaborating with a new partner to translate the graphs into tips and tricks. Another
example from the participant (A2): During six weekly meetings with our partners,
developments concerning the smart meter are discussed. Overall, in comparison with the
empirical mode of case A, the theoretical model presents more advanced techniques and a
wider range of activities to specify customer needs and map solution processes. Therefore,
the conclusion for this outcome is a not confirmation. A similar discussion has been provided
for the third outcome with the conclusion a not confirmation.
After comparing the theoretical model with each of the five empirical models, the results
were combined, and the final conclusions were drawn (see Table 4.9) on the basis of the
process defined in step 2 in Section 4.3.2.
Table 4.9 - Final conclusion per VN-CKM sub-process
Outcome-based
Case
Case
Case
P Sub-P
analysis
A
B
C

C

S/R

T
A

Case
D

Case
E

Final conclusion
per sub-process

T-T

Outcome1
Outcome2

C
NC

C
NC

NC
C

C
C

C
NC

C

T-E

Outcome1
Outcome2
Outcome3

C
NC
NC

C
NC
C

NC
NC
NC

NC
NC
NC

C
C
C

C

E-E

Outcome1
Outcome2

NC
NC

NC
NC

NC
NC

NC
NC

NC
NC

NC

E-T

Outcome1

NC

NC

NC

NC

C

C

E-E

Outcome1

NC

NC

NC

NC

NC

NC

T-E

Outcome1

NC

WC

NC

NC

NC

NC

E-E

Outcome1
Outcome2

NC
C

C
NC

NC
NC

NC
NC

NC
NC

C

T-T

Outcome1
Outcome2

NC
C

C
C

NC
C

C
C

C
C

C

E-E

Outcome1

C

C

NC

NC

C

C

C: confirmation, NC: no confirmation

Based on the information in Table 4.9, more than half of the sub-processes from the
theoretical model are confirmed in at least one, but often in several cases (confirmation was
based on actual experiences of the participants). This result shows that these sub-processes
are widely spread and relevant for VN settings. As both theoretical and empirical data
substantiate these sub-processes, they sufficiently provide relevant information for the
characteristics of the VN-CKM processes in a VN setting. As a conclusion, these subprocesses are included in the proposed VN-CKM process reference model.
Across the five studied cases, three sub-processes are not confirmed: the creation E-E, the
storage E-E, and the storage T-E sub-process. To derive a conclusion on the future relevance
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of these three non-confirmed sub-processes for the VN, in the following, a discussion on each
of the sub-processes is presented. Each discussion starts with an explanation of what was
observed in practice. Subsequently, indications are given about the relevance of the subprocess, based on the participants’ opinions and perceptions. Finally, suggestion for a next
design-evaluation iteration of the VN-CKM reference model is discussed.
The creation E-E sub-process has not been observed in practice because we could not find
any actual experience of the participants in none of the cases. Currently, as claimed by most
participants, only the sub-process has been performed by an individual actor internally on the
firm-level, and not on a network-wide level. For instance, participant (A2) highlighted: Within
our organization we perform some analysis on collected customer information and find some
trends, but this is not the case for the network as a whole. Similarly, participant (E6) stated: It
is done by one actor internally. Participant (C2) also declared: Very little information is
analyzed by our company at the moment.
Moreover, the participant’s perceptions gave us indications about the possible reasons why
this sub-process is not observed. In this respect, the possible reason for cases A-D might be
that their collaboration is immature; for example, participant (D1) stated: Because our
collaborations just started. Therefore, insufficient data are available at a network level to
combine them and create new knowledge out of them. This was also emphasized by participant
(C1): I believe this is something for the future when the customer base is larger and more
customer knowledge is available for analysis.
Regarding case E, which implies a more long-lasting collaboration compared to the other cases
but still is small in a scale, this sub-process has not been observed either. This VN has more
stable relationship with the customer, in which people know one another, so the service
providers can directly contact with the customer. This might be an explanation as to why such
sub-process has been not observed in case E. For instance, participants E1, E2, and E3
mentioned that knowledge creation is only based on personal experience.
Although currently this sub-process is not observed across these cases, participants’
perceptions indicated the current situation maybe is unsatisfactory, and they are unhappy. For
instance, participant (E3) stated this occasionally happens, participant (E2) said it could
happen, participant (E7) mentioned: The collaboration is not structured; everyone should
contribute to finding opportunities. Additionally, some other quotes gave an indication of the
potential relevance of this sub-process in future as stated by participant (B2): In the long run
we would like to combine explicit data with other actors; it is already on the agenda;
participant (C1) gave a similar comment: I believe that this is something for the future.
In summary, although this sub-process—on a well-founded theoretical basis—was included in
the theoretical model, it was not observed in practice. Therefore, this sub-process was not
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included in the proposed VN-CKM process reference model. However, several participants’
perceptions from the different VNs give an indication on the likelihood of development of this
sub-process in the future when their collaboration will be more advanced. This should be
investigated in future studies.
The storage E-E sub-process Based on our decision rule, this sub-process was considered
as not confirmed across all cases.
In cases, A, B, and D this subprocess was not confirmed as the types of activities and formal
control required for achieving the expected outcome are partially observed in practice. Some
quotes from the participants are presented here. Regarding activities, although basic codes
and syntax formats are agreed (participant A2), there is no arrangement for integrating the
repositories of actors as commented by participant A3: There is no shared database or central
storage point”. Case B is in the process of developing a portal to have unified access;
according to the participant (B1): It ensures that each partner receives the same customer
information. However, currently it is only used by some of the VN actors, as described by
participant B3: We are launching the partner portal to implement a location for
documentation and storage, but only with some of our partners. In case D, currently different
platforms (e.g., Content Server and GitHub)—mentioned by the participants (D1) and
(D3)—are used by different actors to store documents.
Regarding the type of formal control, it was also only performed in a part of these VNs. For
instance, participant (B2) stated: We are trying to create uniform processes and formats;
however, there is still some trial and error in collaboration with the partners. Participant
(A4) said: We have no arrangements on the storage of all explicit customer knowledge, only
the customer energy data is fully standardized. Reports are not standardized across the
network.
In Cases C and E this sub-process was not confirmed as no empirical evidence was identified.
Explicit customer knowledge is mainly stored in a local system of each actor which is not
accessible by the others. This was asserted by the participants C1, C2, E1, and E6. For
instance, participant (E6) indicated: We store relevant information from for example the proof
of concept. However, this is not accessible by all actors. Also, there is no protocol for storing
knowledge, and there are no arrangements to ensure unified access (stated by participants
C2, C3, and E1).
We conclude that although this sub-process was included in the theoretical model, it was not
observed in practice. Therefore, this sub-process was not included in the proposed VN-CKM
process reference model. However, it is likely to be relevant in a future. Perceptions of several
participants gave good indications of the likelihood of developing this sub-process in the
future. For instance: We would like to open some kind of portal in which there should be clear
rules about what who can see and do (participant C4); I would suggest giving us access to
79

Chapter 4

the customer account data, it would increase the verification as well, now it is a mess
(participant A4); We need a secure IT environment that other companies can join per project
(participant D1); A lot of lists are sent back and forth among everyone, because the service
integrator uses Topdeck, and the customer uses Service Manager, the customer has
intentions to possibly connect the two different systems somehow to each other (participant
E6). The practical relevance of this sub-process should be investigated in future studies.
The storage T-E sub-process was considered as a not confirmation across all the cases.
Case B was not confirmed as the sub-process outcome and the type of activities required for
fulfilling the outcome was only partially observed in practice. Regarding the type of
activities, for instance, participant (B2) stated: on a regular basis we perform customer cases
in focus groups. These sessions are recorded and stored in our database. This indicates a
very limited and primary activity type. Consequently, the expected outcome of this subprocess could not be assured. In this regard participant (B4) said: customer experience is
context dependent, so it is hard to store it.
In cases A, C, D, and E, there was no evidence on the type of control and the outcome, so
this sub-process was not confirmed. For instance participant (C1) declared: There is no
certain process to decide which experience is relevant to be saved. In these cases,, some
initial activities were performed by an individual as participant (E4) mentioned: experiences
are discussed in meetings, where some notes may be made, but they are not documented and
stored. However, this is not something that is formally addressed by all actors (participant
E6). The participants’ perceptions indicated two plausible reasons why this sub-process is
not observed. First, the tacit customer knowledge (e.g., individual experience) is mostly
stored internally and not in an integrated way (participant A2), so it is not accessible by the
other actors (participant C4). Second, much of individuals' experiences reside in the minds
of individuals and are not preserved in specific locations to which other VN actors may have
access (participants E2, E5, E7, and D2).
In short, this sub-process was not confirmed in practice. So, it was not included in the
proposed VN-CKM process reference model. However, repeating and similar perceptions
from the participants in all cases indicate the likelihood of development of this sub-process
in the future. For examples: Reports from our conversion with customers might be stored
(participant A1); I can imagine that notes are accessible via a SharePoint (participant A2);
this is an issue that we could solve in future (participant A4). The practical relevance of this
sub-process should be invetsigated in future studies.
The resulting VN-CKM process reference model contains descriptions of the characteristics
of six confirmed sub-processes of the theoretical VN-CKM process model. There is a
potential for the extension of this proposed reference model, in a second design–evaluation
round, by including three not-confirmed sub-processes of creation E-E; storage E-E; and
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storage T-E. Based on participants’ opinions these three sub-processes have the potential to
be relevant in future. However, to be included in the VN-CKM process reference model, their
practical relevance should be investigated in future studies.
4.5 Discussion
We organize the discussion section into four parts. In part 1, discussion on the design phase is
given. In part 2, discussion on the results of the evaluation phase is given. The comparison of
the proposed VN-CKM process reference model with the existing models is discussed in part 3.
In the end, some discussion on the limitations of this study is given in part 4.
In part 1 of this discussion, five points in relation to the design phase of this study are
discussed:
1) For both theoretical and empirical content development, the generic structure of a
KM process model (section 4.3.1.1) was used to support a structured classification
of data. This structure is based on a combination of three well-known structural
models which are generally recognizable, so it is a valid construct and usable for
the purpose of this study.
2) In the theoretical content development, the current literature of KM within a
business network has mainly been developed from a supply-side perspective with
the aim of improving firm performance in term of product innovation or operational
efficiency [387]. Hence, the customer-centric view on collaboration and
opportunity of co-creating knowledge with the customer is still missed in this
research stream [116, 276]. As a result, this literature remains silent about the
specific situation of a value network where the ultimate goal of VN-CKM processes
is enhancing seamless customer experiences [14, 32]. By taking into account these
considerations, the theoretical VN-CKM process model was designed by
combining the preliminary VN-CKM process model in a value network setting and
the KM process model in a business network setting. The customer-centric view on
collaboration and co-creating knowledge with the customer are highlighted in the
theoretical VN-CKM process model.
3) Both the preliminary VN-CKM process model, in a value network setting, and the
KM process model, in a business network setting, were developed on the same
structure (Section 3.1.1), so are at the same abstraction level and their results are
comparable. Therefore, they can be combined into the theoretical VN-CKM
process model.
4) In the empirical content development, overall, in all studied cases, the importance
of managing customer knowledge was recognized by the majority of the
participants. Here, some quotes are presented. Customer insight is key; everything
you do starts with customer needs as the focal point (participant A3); We see each
customer as a custom work, whereby his or her needs are taken into account;
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moreover, based on customer knowledge, we try to improve our processes and
collaborations with partners, so it is definitely essential (participant B2); It is
important because the potential customers we see, all have a very specific problem
(participant D3). However, currently, not all key VN-CKM processes are fully
implemented in these value networks. We come back to this in part 3 of this section.
Regarding part 2 of this discussion, the results of the evaluation phase show that across all
studied networks, the predominant VN-CKM sub-processes which were confirmed, are
related to tacit knowledge. Given the current situation of these networks that mainly rely on
personal networking and interactions, such results are plausible. This finding also shows the
importance of tacit knowledge in a knowledge-intensive environment of a VN [255]. As
informal interpersonal communication is the most commonly used mechanism for tacit
knowledge exchange, this findings can be linked to the “personalization” KM strategy [390].
Regarding part 3 of this section, the proposed VN-CKM process reference model is compared
with the existing models (Table 4.10) regarding coverage of the key KM processes, and a degree
of detailed information of these processes in order to describe their characteristics (i.e., activity,
control, resource, outcome).
Table 4.10- Comparison of a proposed VN-CKM process reference model with the existing models
Key knowledge management process
A detailed
Reference
information
C
S/R
T
A
(Potential
The proposed VN-CKM
√
for
√
√
√
process reference model

KM model in a BN setting

KM model in
a VN setting

inclusion)

Ballantyne and Varey [32]

√

√

√

Hakanen [159]

√

√

√

Sindakis et al. [348]

√

√

√

√

√

√

√

Valtakoski [381]
Li et al. [228]

√

Samuel et al. [335]

√

Valkokari et al. [380]

√

√

Pak et al. [279]

√

√

Fang and Zou [118]

√

Shang et al. [344]

√

Shih et al. [347]
Parent et al. [285]
Feller et al. [122]

√

√

√
√

√

√

√

√

√

√
√

√

√
√
√
√

√: it is coverd by the study

From Table 4.10 it is noticed that prior studies on (customer) knowledge management
processes, both in an emerging VN setting and in a more established BN setting, either
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focused on the particular processes or they do not provide a detailed description of the
processes characteristics. In contrast, the proposed VN-CKM process reference model
provides a rich picture and a detailed view of the salient characteristics of key processes of
customer knowledge creation, transfer, and application in a value network setting.
Furtheremore, participants’ opinions gave an indication for a potential relevance of the three
not-confirmed sub-processes of creation E-E, storage E-E, and storage T-E for their network
in future. This model can be used as a basis for communication and shared understanding
among actors of a value network about the VN-CKM processes.
In the last part of this section, limitations of this study and suggestions for future research
are discussed.
1) It should be noticed that the identified contents for the theoretical VN-CKM process
model from literature are by no means exhaustive as the keywords used in this
systematic review may have biased the coverage of literature. Doing so is beyond the
scope of this paper. To counter this bias, in the exploratory case studies, open
questions were asked enabling identification of additional contents that were not
included in the theoretical model. Given that the results of these exploratory case
studies overlapped with already identified content we can be with some confidence
state that at least the most relevant contents of processes characteristics have been
identified.
2) There is a participant bias with regards to presenting the generic structure to the
participants at the beginning of interviews. This might stimulate them to answer the
questions positively. This bias was partially offset by the openness of the discussion
and the emphasis on actual experience and argumentation. Moreover, for developing
each empirical model, all participants’ answers were triangulated to provide stronger
support for results. The participants’ answerers were consistent, and no contradictory
evidence was observed.
3) In a theoretical content development, the three sub-processes of creation E-E, storage
E-E, and storage T-E which are relevant to a business network setting are also relevant
to a value network setting and they are included in the theoretical VN-CKM process
model. However from the empirical perspective, maybe due to the current immaturity
of the studied value networks, these sub-processes were not observed in practice.
Therefore, they are not included in the proposed VN-CKM process reference model.
Nevertheless, several participants’ perceptions provided good indications that these
sub-processes might be developed in the future. Further empirical research is
recommended to investigate the practical relevance of these three sub-processes to be
included in the reference model.
4) All of the not-confirmed sub-processes of creation E-E, storage E-E, and storage T-E
are related to making knowledge explicit. To build explicit knowledge, development
of supportive KM systems associated with a “codiﬁcation” KM strategy is beneficial.
This strategy relies on KM systems to codify, store, and organize knowledge into a
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5)

6)

structural format and formal representation, and to make it usable and accessible [198,
390]. In our opinion, within a customer-centric dynamic and within the distributed
situation of a VN, development of supportive KM systems—which demands
significant investment, resources, and time from VN actors—is challenging and
should be investigated in future research.
In the desired situation of a VN at which the proposed VN-CKM process reference
model aims, a trade-off between the KM personalization and codification strategies is
suggested in order to provide more comprehensive insights into customer knowledge
[45, 198, 390]. Future research can investigate the circumstances under which value
networks can reach the balanced view of these strategies.
We evaluate the validity of the proposed VN-CKM process reference model by
comparison of the theoretical process model against the empirical ones. Other
evaluation criteria of a reference model (e.g., usability and understandability) as
suggested by Matook and Indulska [247] should be investigated in future research,
although the reactions of the participants suggest acceptance for the processes.

4.6 Conclusion
This paper, based on a design science research approach, describes the research process of
the design and evaluation of a reference model of customer knowledge management
processes in a value network setting. The proposed VN-CKM process reference model, by
providing a systematic and detailed description, aims to facilitate a shared understanding
among actors of a value network about the VN-CKM processes.
In the design phase, a combination of three well-known conceptual models is used to design
a generic structure for the KM process model which encompasses four processes, nine subprocesses, and dedicated characteristics. In this phase, two parallel approaches are followed
to develop the content of the VN-CKM process model. This phase leads to one theoretical
and five empirical VN-CKM process models.
In the evaluation phase, the theoretical model is compared with each of the five empirical
models. Six sub-processes from the theoretical model are confirmed by the empirical data,
based on the experiences of the participants. Hence it is reasonable to conclude that these
sub-processes are theoretically and practically relevant for customer knowledge management
within the context of a value network and are included in the proposed reference model.
Three other sub-processes (i.e., creation E-E, storage E-E, and storage T-E) are not confirmed
in practice. Although these sub-processes are theoretically relevant for a value network
setting, they are not confirmed by empirical data. So they are not included in the proposed
VN-CKM process reference model. However, participants’ perceptions provided good
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indications that they will be likely developed in the future. Their practical relevance should
be investigated in future research.
We make the following two contributions to customer knowledge management literature.
Firstly, the resulting VN-CKTC reference model has a well-founded structure in which
detailed information of the VN-CKM processes is identified, classified, and described
systematically. It thus provides a systematic and detailed description of the salient
characteristics (i.e., activity, control, resource, and outcome) of the VN-CKM sub-process
within a network setting. Secondly, by designing and validating the VN-CKM process
reference model, we contribute to design a process-based reference model in a domain of
knowledge management within a customer-centric co-creation value network where multiple
actors are involved.
The proposed VN-CKM process reference model could be of interest to decision makers of
value networks as a means to create a shared understanding and to communicate coherently
about the VN-CKM processes. Through describing the characteristics of each VN-CKM
process, this model can also serve as a descriptive mechanism that enables decision makers
to gain insights into the current VN-CKM processes within their networks. Accordingly, they
can define the next steps in improving their processes.
Besides the limitations of this study (Section 4.5) which give opportunities for further
research, here some additional suggestions are given. Firstly, the proposed VN-CKM process
reference model can provide a well-established basis for communication about the analysis
and design of IT-based supportive systems for VN-CKM processes in a value network setting
[321]. The usefulness and applicability of this suggestion should be examined in future
studies.
Secondly, in this study we conducted 23 interviews across five case studies to design and
validate the relevance of VN-CKM processes, based on factual evidence and argumentation
of participants, in a value network setting. Therefore, the findings of this study are relevant
to value network environments. To transfer findings into another type of networks and to
enhance the generalization, we suggest identifying similarities and differences for various
kind of networks in future research.
Thirdly, as the integrated solution provisioning process relies upon co-creation and exchange
of customer knowledge among the network actors, further studies could shed light on how to
link VN-CKM processes with different phases of the solution provisioning process.

85

Chapter 4

Chapter Summary
In this chapter, RQ3-1 is answered. This chapter describes the step-by-step process of the
design and evaluation of the process-based reference model for VN-CKM.
A design phase of this study consists of two main steps: design a generic structure of a
knowledge management process model, and two content development by using a theoretical
and an empirical approach in parallel. Based on the combination of three well-known
structural models: IDEF0 [395], knowledge management processes lifecycle [8] and
knowledge creation [269], a generic structure of the knowledge management process model
is designed. This generic structure supports the classification process. A theoretical approach
consists of the SLR followed by classification of the results leading to a theoretical VN-CKM
process model. An empirical approach consists of multiple case studies followed by
classification of the results leading to five empirical VN-CKM process models.
In the evaluation phase, the theoretical model is compared against each of the empirical
models. Then the results of these comparisons are merged and conclusions are made leading
to a proposed VN-CKM process reference model. In this reference model the main
characteristics of the key VN-CKM processes are identified, organized, and described
systematically. It provides textual descriptions at a higher abstraction level which are
understandable by non-technical business people.
In summary, an SLR followed by structured classification is a systematic process to design a
reference model. In addition, if the domain has a relevant structural model, uses it as an
additional structure to support classification. For instance, regarding a process-based
reference model, the classification can be supported by a relevant structural model from the
business process domain (i.e., IDEF0 model [395]). Regarding a process-based reference
model in a domain of knowledge management, the classification can be supported by domain
specific models. In this case, we use the knowledge management process lifecycle model [8]
and the knowledge creation model [269].
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Chapter 5
Design and evaluation of the challenge-based
reference model of customer knowledge management
in co-creation value networks
In this chapter (Figure 5.1) we focus on step 3 of the research process. We intend to design
the reference model for the challenges which might cause problems for effective customer
knowledge management in a VN setting (VN-CKM) and evaluate its validity. This chapter
thus describes the design and evaluation process of the VN-CKM challenge reference model
by answering research question RQ3-2:
RQ3-2) how can it a VN-CKM challenge reference model be designed and validated?

Figure 5.1- The structure of the thesis

The results presented in this chapter at the moment of writing this thesis, have been submitted
as a journal paper [25]. The preliminary version of the journal paper with more emphasis on
the design phase has been published as a conference paper [28]. It is presented in Appendix
C in order to avoid overlap.
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5.1 Introduction
Value co-creation through business networking has attracted increasing interests in different
industrial sectors in which the design and delivery of integrated solutions for the customers
is the central point [79, 129]. Value co-creation is based on a customer-centric view on
collaboration with the aim of delivering a seamless customer experience [79, 160, 197].
Integrated solutions refer to a customized bundle of products and services which are jointly
provided by multiple actors to offer uniﬁed responses to customer problems [160, 197].
Integrated solutions provision is a complex and knowledge-intensive process which is often
beyond the capability of an individual firm [129]. It thus drives the formation of a value
network (VN). VN refers to a business network of autonomous actors (e.g., service providers,
customers) with heterogeneous operating environments and diverse interests, dynamically
collaborating and jointly creating mass customized integrated solutions [159, 240]. In the
context of VNs, each actor focusses on its core competencies and works with others to access
and integrate the complementary resources required for co-creating integrated solutions [240,
316].
The integrated solution provision process starts from understanding the customer regarding
problems, value creation process, and the context of use. Here customer-related knowledge
is imperative for such an understanding [32, 274, 289]. Prior studies suggest that customer
knowledge transfer among actors enables a better understanding of customer needs, which in
turn leads to improved integrated solutions offerings [32, 79, 159, 373]. Such knowledge
transfer is also required for creating and using network-level knowledge which is beyond the
boundaries of an individual actor [373]. Customer knowledge transfer within VNs refers to
multidirectional sharing of customer-related knowledge relevant to integrated solution
provision processes among actors [20].
Despite the many substantial benefits claimed for sharing knowledge in network settings, it
is a difficult task. This may be due to a variety of challenges such as power asymmetry [205],
lack of trust among actors [266, 295], and fear of losing competencies [413]. The term
challenge refers to “any barrier, issue, difficulty, obstacle, or problem that might prevent or
hinder a single person, a group, an organization, or a network of firms from reaching an
objective and achieving success in a specific context, when the challenge is related to acting
or working in a collaborative cross-border setting” [295].
Furthermore, the situation of a VN is often more complex in comparison to the other types
of business networks (due to, for instance, lack of a central decision maker, dynamic
collaboration, interdependence, coordination, and diversity of interests and backgrounds of
the heterogeneous actors) which might lead to increased relational, behavioural as well as
structural difficulties [44, 58, 205]. Due to this added complexity, achieving a shared
understanding among actors about customer knowledge transfer challenges in a VN setting
(VN-CKTC) might even be more difficult. This shared understanding about VN-CKTC is
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essential otherwise, because of different expectations and communication gaps, VN actors
may have perceptual differences on VN-CKTC which in turn may result in different actions
to address such challenges [138, 373]. A systematic and comprehensive overview of the VNCKTC (in the form of a reference model) might support this by providing additional structure.
In general, a reference model is a generic abstract conceptual framework that describes
essential elements of a particular domain that helps to establish a common understanding
about that domain, and that can be used as a reference for the development of specific models
[3, 127, 367]. A reference model has advantages such as:
1) It can be used as a template to facilitate communication [3, 127, 319].
2) It assists in creating a shared understanding [127].
Although prior studies have studied knowledge transfer challenges within business network
settings, they are limited in scope and their resulting challenges differ widely [176, 295, 373,
413]. Therefore, there is little agreement among existing works leading to a fragmented
picture on potential relevant challenges (more detailed information is available in Sections
5.2 and 5.5). An integrated view that covers potential relevant challenges more systematically
is thus required. For this, in this research, we suggest systematically identifying and
classifying relevant challenges from literature. We opted to use a systematic literature review
because it enables a a more reliable systematic search for qualified information [371].
The objective of this study is to design and validate a reference model of VN-CKTC which
by providing a systematic view on the relevant challenges aims to facilitate creating a shared
understanding about VN-CKTC among actors of a value network. To this end, we are
following a design science research approach [174, 290]. In the design phase, by conducting
a systematic literature review, followed by a structured classification, the VN-CKC reference
model is designed. In the evaluation phase, the validation of this designed artifact is done in
a VN setting by conducting multiple case studies.
This study contributes to the literature on knowledge transfer challenges in a VN setting in
twofold. Firstly, following a well-structured methodology, the designed VN-CKTC reference
model provides a systematic and comprehensive overview of the various kinds of customer
knowledge transfer challenges within a network setting. Secondly, in the evaluation phase
besides validation of this reference model, arguments of a representative actor of eight value
networks about the occurrence and importance of these challenges in real-life VN settings,
based on their experiences, brings additional insights such challenges in the complex
situation of value networks.
The outline of the paper is as follows. Section 5.2 provides an overview of the research
background. The research methodology is described in section 5.3. Section 5.4 presents the
research results. Discussion on the research results and limitations and implication for
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practice and research is given in section 5.5. Finally, the conclusions and future work are
presented in section 5.6.

5.2 Related work
In this section, we provide an overview of the state of the art related to this paper. We look
at knowledge transfer challenges in business network (BN) settings in general and in a VN
setting in particular. The term “business network,” refers to a set of autonomous and
interdependent business organizations that engage in collaboration to achieve a specific
business goal [150].
The importance of knowledge transfer has been emphasized in a VN setting [152, 248, 310].
Recently Bertoni and Larsson [44] through a case study has identified seven individualrelated challenges (e.g., trust and awareness) relating to knowledge sharing among design
teams involved in developing integrated solutions in a VN setting. However, Bertoni and
Larsson’s work only provides a limited list of individual challenges. So, it gives a narrow
focus on VN-CKTC and a more comprehensive view on such challenges is still missing.
We also looked at knowledge transfer challenges on the broader research area of BN where
several studies have identified various types of challenges (e.g., [102, 168, 232, 295, 409,
413]). However, the results of our review are quite mixed by the different efforts. In some
studies, the focus is limited to examining a small and selected set of knowledge transfer
challenges in a BN setting. For example, while Haug et al. [168] focus on information quality
challenges and identified 12 challenges, Cumberland and Githens [88] investigate challenges
associated with tacit knowledge transfer and identified another five type of challenges. In
some other studies, a more extensive lists of knowledge transfer challenges in a BN setting
are identified (e.g., [232, 266, 295, 413]. But a list proposed by one author differs from
another. These differences indicate that there is an insufficient agreement between scholars
about the underlying challenges. We come back to this comparison in Section 5.5. In addition,
not all papers clearly explain a process of developing a classification framework [205].
In summary, although these studies provide useful insights and relevant information, they
depict a partial and diverse view on knowledge transfer challenges in network settings.
Therefore, none of the existing classification frameworks sufficiently covers the possible
challenges in a systematic way. A more comprehensive and systematic overview (in the form
of a reference model) is thus required.
5.3 Research methodology
The objective of this study is to design and validate a reference model of VN-CKTC, which
by providing a systematic on the relevant challenges, aims to facilitate a shared understanding
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among actors of a value network about the challenges associated with customer knowledge
transfer in a value network setting. To achieve this research objective, a two-phase research
project following a design science approach was conducted. Design science research is an
iterative approach for the design and evaluation of an artifact, where steps in the iteration
take both relevance (i.e., the importance for the application field) and rigor (i.e., alignment
with the academic state of the art) into account [174, 290]. According to design-andevaluation cycle, in this study these steps were followed:
1) Problem identification and motivation (Section 5.1 and 5.2)
2) Design (Section 5.3.1)
o A systematic literature review (SLR)
o Structured classification
3) Evaluation (Section 5.3.2)
o Validation of the designed artifact in a case situation
4) Suggestions for the redesign of the reference model if required (Section 5.4)
For the design phase, for the sake of readability, both approach and results are presented in
Section 5.3.1. For the evaluation phase, only the approach is given in Section 5.3.2. The results
of validation are provided separately in Section 5.4.
5.3.1

Design phase

This study aimed at developing a comprehensive and systematic overview of customer
knowledge transfer challenges in a value network setting. To select the most appropriate
research approach to identify these challenges, we consider two potential research
approaches: grounded theory and an SLR. A grounded theory research approach aims to
explore challenges directly from empirical data. It is based on an iterative research process
of adding new sample case which should be continued until data saturation is reached [143].
However, a value network is an emerging field. Thus finding enough proper cases, which
have rich experience of long-term collaboration with customers, to support the
comprehensive identification of the challenges and to reach a saturation point might be a
time-consuming process. Also in an immature situation of a VN, it is likely that the results
are based more on people’s ideas than on their real experiences.
The second option is to identify the challenges from existing literature in business network
settings by conducting a SLR. A value network is regarded as a specific type of business
networks. Therefore, knowledge transfer challenges in a BN setting are also relevant to a VN
setting. The investigation of knowledge transfer challenges in a BN setting has been the focus
of a number of research studies. Thus literature provides a sufficient basis for identifying the
challenges. Consequently, we selected the second option. The SLR is a systematic research
approach enables a comprehensive search for identifying relevant challenges [213, 371], so
it fits with our research objective.
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Although by using the SLR approach the theoretical relevance of the challenges can be
supported, their practical validation within a VN setting needs to be evaluated empirically.
To confirm their practical relevance for a VN setting, we use a case study research approach
(Section 5.3.2).
The design phase of this study consisted of two parts:
1.
2.

SLR
Structured classification

In part 1, for the identification of the customer knowledge transfer challenges in a BN, an
SLR was conducted in the three-step process following the guidelines of [213]:
Step 1: Planning the review
Step 2: Conducting the review
Step 3: Drawing conclusions
In step 1, after identification of the need to conduct the SLR, a research question was
formulated as “what are customer knowledge challenges in business network settings?” and
a review protocol was developed. This protocol consists of a search space, a set of keywords,
inclusion/exclusion criteria, and a data extraction approach. The search space of this study
encompassed Emerald, Elsevier, Wiley, IEEE, and Springer databases, as they cover many
publications in this field and are often used in such studies [168]. To do the search in the
selected databases, this search stream was used: ((“explicit knowledge” OR “tacit
knowledge” OR “knowledge” OR “information”) AND (“transfer” OR “exchange” OR
“sharing” OR “flow”) AND (“challenge” OR “barrier” OR “issue” OR “obstacle” OR
“problem”) AND (“value network” OR “collaborative network” OR “alliance” OR “supply
chain” OR “inter-organization”)).
Regarding the inclusion criteria, we selected articles focused on both knowledge transfer
challenges and one kind of business networking, with the further provision that they must
have been published in English language peer-reviewed publications. Articles were excluded
if knowledge transfer challenges were only one among its topics, or if challenges were
examined from a single firm perspective rather than from a network view.
For structuring the data extraction process, we designed a data extraction form. This included
publication information, the title and the explanation of the challenges as described in the
source.
In step 2, the search was done which led to identifying 6720 primary sources. After deleting
duplicates, the titles and abstracts of the articles were reviewed based on inclusion and
exclusion criteria. In the end, 52 articles were selected for full review and data extraction.
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The appendix enlists the papers included in this review. From these articles, a set of 268
knowledge transfer challenges were extracted.
In step 3, from the identified long list of challenges we observed that the results were mixed
and that some challenges contained similar contents, originating from different studies. A
structured approach towards ordering the results is required which leads to part 2.
In part 2 of the design phase, the extensive list of identified knowledge transfer challenges
was classified in a structured way to develop a framework. For this, a structured classification
approach through Metaplan sessions [156] was followed. The Metaplan is a card sorting
technique based on group discussion. It facilitates a structured classification process. The
group discussions aspect of this technique prevents individual bias in classification [156]. To
classify the challenges, three-step classification process were followed.
In step one, the research group in two Metaplan sessions classify the original challenges into
the categories (i.e., challenge types) by using data extraction forms from part 1. This was
done by putting similar challenges together in such a way that reflected their similar
underlying meaning. Step one resulted in grouping the initial 268 challenges into 49
challenge types. As an example these challenges: arduous relationship; power issues; status
differences; lack of respect; difficult relationships; excessive size of business units;
knowledge distance; age distance; and gender distance, which were identified from primary
studies, were grouped into the challenge type relationship.
In step two, the resulting challenge types were revisited in a second round in which some
categories were merged and some categories were divided into more specific categories.
Some categories renamed, and some remained unchanged. For instance, we noticed the
inconsistency in naming a challenge type of organizational challenges. To be more specific,
we re-named it as an organizational governance. This step resulted in a final set of 29
challenge types (Table 5.1).
In step three, the 29 challenge types were integrated into core categories (i.e., challenge areas)
at a higher abstraction level. This led to identifying six challenge areas which represented
higher order concepts and captured the underlying commonalities among the 29 challenge
types. The challenge areas were reviewed to better positioning of the challenge types into the
challenge areas. Here, we noticed that the challenge type difficulty to express tacit knowledge
was placed as the only challenge in a challenge area generic challenges.
During the review, we found a better place for this challenge. As this challenge type could
also be seen to belong to the language/understanding challenge area, we opted to merge the
challenge area of general distance into this area. This classification process resulted in the
proposed VN-CKTC reference model which encompass five challenge areas and 29
challenge types (Table 5.1).
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Table 5.1- the proposed VN-CKTC reference model
Challenge
area

Challenge type

Sources

Challenge
area

Transactive memory [9, 253, 311]

Relationship

[102, 107, 187,
231, 243, 287]

General distance

[182, 268, 295,
328]

Complex network

[189]

Social aspects

Fear of losing
knowledge

Lack of willingness

Lack of trust

Insufficient mutual
understanding
Contextualization
Semantic

[252, 264]
[196, 208, 232,
252, 315, 338,
383]
[88, 107, 182,
208, 217, 232,
252, 262, 286,
287, 295, 297,
346, 408, 409,
411]
[182, 183, 189,
206, 216, 262,
286, 297, 338,
409, 411]
[161, 182, 217,
232, 252, 264,
287, 409]
[9, 84, 89, 295]
[9, 47, 89, 114,
196, 208, 217,
232, 264, 295,
331]

Difficulty in expressing
[187, 286]
tacit knowledge

Sources

Organizational
governance

[161, 168, 176,
232, 286, 295,
297, 331]

Lack of top management [168, 286, 300,
328]
commitment

Organizational aspects

Lack of communication
[232, 286, 295]
facilities

Knowledge source
reliability

Language/understanding

[88, 102, 114,
182, 196, 232,
268, 295, 328]

Network level
objective/benefit

[206, 208, 297,
409]
[84, 176, 208,
Authorization / data flow 242, 297, 300,
320, 408]
[182, 189, 208,
Organization structural 232, 297, 409,
411]
[168, 232, 252,
Lack of incentive
295]
Performance
[176, 206, 297]
measurement
[168, 208, 232,
234, 242, 286,
Insufficient resources
295, 297, 300,
338]
Legal
[295, 383, 409]
Lack of user-friendly IS [168, 315, 409]

[168, 176, 234,
Failure to meet
242, 252, 286,
technological demand
295, 297, 338]

Technical
aspects

Network
structure

Cultural distance

Challenge type

Data quality

Data integration
Data overload

Data security

[176, 206, 242,
315, 409]
[47, 176, 183,
206, 208, 232,
242, 286, 295,
297, 300, 409]
[168, 208]

[167, 232, 242,
286, 295, 338]

5.3.2 Evaluation phase
In the evaluation phase, the designed VN-CKTC reference model was validated in a VN
setting. This means in this phase, the practical relevance of each challenge types from this
reference model in the real-life situation of value networks was evaluated. Besides that, to
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bring additional insights and further understanding, the importance of VN-CKTC in the reallife VN setting was also identified and discussed.
In this phase, two research approaches of survey and case study can be considered as a
candidate. The selected approach should comply with the following requirements:
(1) To investigate the contextual relevance of the challenges, the research approach must
adequately consider the context of VN and the experiences of actors. This requires indepth discussions with actors to receive concrete examples in case that the challenges
occur in real-life VNs.
(2) To investigate the importance of the challenges, the approach must be capable of
capturing the reason “why” the challenges are important.
Although through a survey a straightforward validation of the existing framework can be
achieved, and information about relevant challenges can be achieved, a survey is not
appropriate to give information about the specific context and experience of an actor.
Through survey research it is hard to attain deep insights into how participants actually are
facing the challenges [106]. In addition, it would be unlikely to capture insights and reasons
regarding “why” questions. However, a case study approach conforms well to these
requirements. The contextual relevance of the VN-CKTC can be properly investigated by
using a case study approach. A case study can provide a deep understanding of an
investigated phenomenon in a real-life context [412]. So, it is well-possible to capture the
actual experience of actors of a VN through in-depth discussions with them. In addition, a
case study allows researchers to answer “why” questions [42, 412]. Consequently, it was
decided to apply a case study approach for empirical validation of our VN-CKTC reference
framework in the context of VN.
To deal with the generalizability of the results, as the main concern of the case study research
approach, as suggested by several scholars the replication logic has been followed [42, 85,
412]. Accordingly, multiple case studies were conducted. The cross-case analysis and
comparison of the results enable the achievement of more general and robust results [412].
5.3.2.1 Case selection
In this study, a multiple case study was conducted. Since we aimed at addressing challenges
in relation to customer knowledge transfer within a VN, the level of analysis was a network
as a whole. Therefore, each case study entailed an entire network.
To select a relevant cases for this study, a purposive sampling strategy was applied [83, 106].
Accordingly, the case was selected by these criteria:
•

To emphasize co-creation with customers; in the selected case the customers need
to be the active players in an integrated solution provision process.
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•
•

In the selected cases, a concrete integrated solution has to be provided.
In solution provision process, a collaboration of at least three actors is needed, as a
triad is considered as the building block for value network studies [124].

Regarding the required number of case studies, Cavaye [64], Eisenhardt [110] suggest to
study at least four, but not more than ten cases. This study is based on eight cases.
Table 5.2 gives an overview of the studied cases and participants information. For reasons of
confidentiality, the value networks are anonymized.
Table 5.2- Summary of case description and participant information
Case

Solution offering

Participant information
Education Years of work
Gender
level
experience

Value
network 1

Customized object detection solutions by use of image
analysis technologies and advanced camera systems

Male

PhD

20

Value
network 2

Customized communication management software
solutions

Male

Master

24

Value
network 3

Customized ICT solutions for education(e.g., timetable
management system, student attendance registration,
commitment monitoring, and early warning solution

Male

Master

36

Value
network 4

Customized ICT management solution to ensure a stable
Male
IT infrastructure (specialist in education domain)

Master

8

Value
network 5

Customized examination services(e.g., test development,
Male
test-taking tools, certification) for industry

Bachelor

14

Value
network 6

Customized document management services for a bank

Male

Bachelor

13

Value
network 7

Customized business intelligence consultancy services

Male

Master

24

Value
network 8

Customized testing systems for industry

Female

Master

14

Then from each value network, one representative actor was selected to participate in this
research. We expected that this is sufficient for the validation of the VN-CKTC reference
model across eight value networks. We refer back to this choice in the discussion section.
Participants were selected according to the following criteria:
• The participant works or has worked in the particular VN setting for at least two years.
Given that VNs are a relatively new phenomenon increasing the number of years of
experience would have made it very difficult to find enough participants for this study.
• The participant needs to have a background in knowledge management and has to be
directly involved in knowledge transfer processes across the VN. It is assumed that
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only when a person is directly involved in knowledge transfer processes, he can have
actual experiences with associated challenges.
• Organizational roles in relation to knowledge management and solution provision
processes should be sufficiently knowledgeable for the purpose of this study.
Accordingly, knowledge managers, customer managers, IT managers, and service
delivery managers were considered in selecting the participants. Given that a
customer-centric view is emphasized in VN studies, these roles give the opportunities
to have more often contacts with customers during the provision of integrated
solutions.
• The participant is capable of giving answers at a high abstraction level and is willing
to participate in this research.
5.3.2.2 Data collection
To gather data from the real-life context of a VN, semi-structured interviews with the
participants were conducted [369].
To do this, a consistent and systematic process was followed by using an interview protocol.
The interview protocol consists of three parts: general information, exploratory, and
confirmatory.
Regarding general information, at the beginning of each interview, participants were asked
to draw a simple model of their network, consisting of actors and interrelations, to keep the
focus of the conversation at the particular network level and to facilitate discussion during
the interview.
In the exploratory part of the interviews, an open question was asked to identify challenges
regarding the customer-related knowledge transfer process within the value network, based
on the participant experience. The open question was asked, without using challenges from
the VN-CKTC reference framework, to prevent any inadvertent bias. This exploratory part
of the interview allowed identifying any additional challenges that were not included in our
reference framework.
Then in the confirmatory part of the interviews, the practical relevance of each challenge
types from the VN-CKTC reference model in a value network setting was asked. For this, a
series of semi-structured open-end questions were defined in the interview protocol. Given
that a semi-structured interview has a flexible structure, it allows the interviewer to change
the order of questions and to clarify any ambiguous or complex question, and it also enables
interviewees to answer in their own language [301].
The questions were organized based on the list of 29 challenges of the reference model. For
each challenge type from Table 2 it was asked, whether you have an experience of that
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challenge in your network, and if so give an example. Here, again the emphasis was on the
actual experience of the participants, i.e., they were asked to give factual evidences by giving
real examples in their own contexts, rather than their perceptions and their ideas. If a
challenge was recognized as a relevant challenge, it was then followed by asking about
whether it is an important challenge and the “why” question.
To prevent poorly formulated questions and to address eventual ambiguities, the protocol
was evaluated by the research group and one pilot interview was carried out. Based on that,
it was decided to use a definition of the challenge and to give an example about the type of
challenge in the case of potential ambiguities. Also, examples in relation to the local context
of each case study were used to reflect the local situation of each case. The resulting protocol
was used in the data collection.
All interviews were recorded and transcribed to facilitate the subsequent analysis and
discussion.
In total eight in-depth interviews were conducted with one representative actor from each
value network. The average duration of interview was a one and half hour.
5.3.2.3 Data analysis
Data analysis was done after all data was collected. Following the suggestions made by Yin
[412], data analysis was carried out in two separate phases. First, through a ‘within case
analysis’ an in-depth understanding of the phenomenon was achieved. Second, through a
‘cross-case analysis’ the conclusion per challenge type were made. Each of these phases is
explained in detail in the following.
Within case analysis
For each case study, interview data were analyzed. For this, the participants’ answers during
the in-depth interviews were analyzed. This was done systematically following the principles
of deductive content analysis as suggested by Mayring [249]. The deductive content analysis
is suitable for a situation where the structure of analysis is operationalized on the basis of
previous knowledge, and where the purpose of the study is theory testing [113, 249].
To better structuring the data analysis process and to provide consistency in the research
team, a data extraction form was designed. It is based on our reference model with three
columns: a ‘relevance-example’ column for quotes about examples of actual experience of a
participant (to affirm the practical relevance of a challenge); the ‘importance-why’ column
for the quotes to explain why a challenge is important; and the ‘irrelevance’ column to store
quotes if a challenge is not relevant.
Data analysis was started with transcribing the relevant parts of the taped interviews about
each challenge. As interviews were guided by the interview protocol, in which the questions
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were organized in accordance with each VN-CKTC, the recognition of interview parts to
particular challenges would be easy.
The positioning of the quotes in the relevant slots of the extraction form was done
independently by two individual researchers. This was done to address the reliability of the
content analysis process. There appeared to be a high consistency between the results of the
two researchers. In the case of inconsistency there was a discussion to reach a joint
agreement.
As an example, part of a completed form of case 7 is illustrated in Table 5.3.
Table 5.3- Example of data extraction form- case 7
Name of interviewee:
Name of interviewer:
Challenge

Transactive
memory
challenges
Relationship
challenges

Relevance-example

1. General information
Date of interview:
Date of data extraction:
2. Detailed information
Importance-why
Irrelevance

Some customers are larger than
their partners and force them to
adapt their systems to them.
Partners can see us as suppliers
at first and feel superior.

Once they see the value
that we add, the feeling
of superiority
disappears

In our network, we know each
other, we know each other’s
capabilities. So I don’t see it as a
challenge.

Cross-case analysis
For each challenge type, the cross-case analysis was performed in several research team
meetings whereby each challenge was analyzed across all cases, and then a summary per
challenge type was provided. To do this, three steps were followed.
First, per challenge type, the summary of evidence given by the eight participants regarding
respectively relevance-example, importance-why, and irrelevance was integrated into a
single table called ‘cross-case data.’ Second, the content of the evidence was an analysis
based on the principles of deductive content analysis [249]. To structure the content analysis
process, a cross-case analysis table was designed containing three columns, respectively:
argumentation (including the example for relevance or irrelevance); reasons for “why” the
challenge was important; the expected outcome of such a challenge; and the proposed
solution. Since the outcome and solution were not in the original setting of this study,
whenever possible they were included in the cross-case analysis table. Accordingly, the
quotes were carefully read, case by case, to get an overview of all answers across cases. Then
according to the defined structure of the content analysis, part of the texts, referring to
relevance, irrelevance, and “why,” were identified and highlighted (in light grey color)the
research team and put in the argumentation slot of the cross-case analysis table. In addition,
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if it was possible, the expected outcome of a challenge, and the proposed solution were also
identified and highlighted (in dark grey and black colors, and positioned into the dedicated
slots in the cross-case analysis table. This table was completed for all of the 28 challenge
types. Third, by using data from the cross-case analysis table, in several research group
discussions, a summary for all challenge types was provided.
To give an example of how such a process was followed, the corresponding tables for the
challenge type ”lack trust” are provided in Tables 5.4 to 5.6.
Table 5.4- Example of cross-case data analysis for the Challenge “lack of trust.”

Lack of
Case 1
Case 2
Case 3
trust
To prevent Not being able
Relevance- Some
partners others from to speak freely,
example
want
doing things the risk of
exclusive with our
opportunistic
rights.
knowledge behavior
They
that are not
worry thatin our
the
interest, we
customer use nonwill go disclosure
straight to agreements
us.
(NDAs)

Case 4

Case 5

Case 6

Case 7

When a
partner says
he'll
introduce me
somewhere,
he could run
off with my
idea

Working on It is an
Not an
Importance-Slows
down
trust is
important issue
important
why
progress preferred
as it makes free
issue
collaboration
difficult, and
make it
discussable
No trust
Irrelevance
no
partnersh
ip

We don’t
have that
with our
partners.

There is a big
partner that
thinks that
they cannot
trust the
smaller
partners.
They think
smaller ones
only have
commercial
interests and
don't focus
enough on
quality.
I don’t think
it influences
the quality of
work.

It doesn’t
bother our
network.
Because who
does well
receives well.
There is also
transparency
in our
network.

Table 5.5- Example of cross-case analysis for the challenge “lack of trust.”
Challenge
type
Lack of
trust

102

Case 8

Argumentation

Expected outcomes

Some actors worry that the customer will go
straight to us (case1), not speak freely, have
opportunistic behavior (case 3); no trust no
partnership (case 4), is irrelevant when there
is transparency (case 7). One big partner
could not trust well the smaller ones (case 8)

Some partners want exclusive
rights, slow down progress (case
1); make free collaboration
difficult and discussable (case 3);
some run off with other’s
ideas(case 5)

Proposed
solution
NDA(case 2)
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Table 5.6- Example of summary of results- challenge “lack of trust”
Challenge
type

Lack of
trust

Summary across eight cases

This challenge has been recognized to a large extent across cases. The challenge is relevant
when for example there is an opportunistic behavior of actors in the network. This might be the
case for a larger actor which could not trust smaller ones. A lack of trust and a lack of partnership
are considered as two related concepts. It is an important challenge since it slows down progress
and makes free collaboration difficult. Also due to a lack of trust among actors, someone may
request exclusive rights. When there is transparency among actors, the challenge becomes
irrelevant. Using NDA is proposed as a solution to solve this challenge.

Based on the results of the cross-case analysis, suggestions for a second version of the VNCKTC reference model was provided (see Section 5.4).
5.3.3 Research validity and reliability
The quality criteria of reliability and validity of the research will be addressed in this section.
Both discussions on these criteria and several strategies to deal with them are provided as
suggested by Creswell [85], Merriam and Tisdell [254], Yin [412].
Reliability. To ensure reliability of the research, the following strategies were applied:
• A well-structured data collection process as defined in the interview protocol was
followed.
• Selection criteria for case and participant selection were defined and used.
• Clear case descriptions of all eight cases was provided.
• Data collection and data analysis processes were documented in a case database.
• Consistent data analysis for both within-case and cross-case analysis were applied..
• To avoid researcher bias and for cross-checking, within-case data analysis was
performed independently by two researchers, and the results were compared.
Consistency in the data analysis results of the two researchers reflects the reliability. In
the case of disagreements, group meetings were organized to discuss the differences
and to reach agreements.

Construct validity. The strategies that were used to address construct validity are:
• To be sure that challenges being studied are covered completely, the interview protocol
was designed on the basis of the reference model.
• A consistent understanding of the reference model by the researchers was provided. To
this end, the researchers were involved in discussions on the VN-CKTC reference
model. During these discussions, the definitions of challenge types and the extended
descriptions of all challenge types, containing all underlying challenges, were used.
Accordingly, misunderstandings or inconsistent interpretations were recognized, and
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the consensus was reached on the challenges.
• The interviewees need to have a consistent understanding of the challenge types and the
context. For this, the definition of challenge types and the extended descriptions of
challenge types, containing all underlying challenges, were used to clarify eventual
ambiguous challenges. Regarding the context (i.e., the VN as a whole), to keep the focus
of interview at a network level, a relationship diagram was drawn by each interviewee
and was used during an interview.
• Both within-case and cross-case data analysis were performed systematically on the
basis of a deductive content analysis approach, with detailed descriptions of how data
was analyzed. Therefore, the link between results and raw data is traceable.
• The chain of evidence from the initial research question to the conclusion was available
by explicitly describing the research methodology and the research process.
Internal validity. This has been achieved in the following way.
• To ensure that the participants’ perspectives and meanings were correctly interpreted, the
interview reports were sent, and the interviewees were asked to review them and to
appraise the reports. In cases of inconsistencies, the interviewees were contacted to clarify
them. Agreements were given by interviewees by emails.
• In data analysis only concrete examples based on real experiences of informants were
included as being relevant and clear and structured answers to why questions were
included as being important. Using this approach ensured that the results were based on
people’s real experience, instead of ‘just’ ideas. Consequently, the perceptions of the
participants on relevance and importance of the challenges, in the context of VN, are
based on concrete examples and good argumentations.
External validity. The external validity has been achieved by using replication logic [412].
In addition, a purposive sampling strategy with a set of criteria was applied to select the cases.
Consequently, the findings of this study are relevant for VN environments and the
generalization holds in other cases of similar type.
The research team recognized a threat of research validity (i.e., researcher bias) and attempted
to deal with it as follows. Since the same researchers were involved in both data collection
and analysis, they may suffer from prejudice regarding the interpretation of data. To
overcome this challenge, To overcome this issue, a peer debriefing strategy as recommended
by [85, 106] was used, in which a research assistant collaborated in the research processes.
Also, several research group discussions were held during data analysis, and structured data
collection and analysis processes were followed.
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5.4 Results
The results of design phase, for the sake of readability, are presented in Section 5.3.1. In this
section, the results of the evaluation phase is given. In general, these results show that the
designed artifact is validated in the VN settings.
For each case analysis, data was analyzed according to the data analysis process described
above. Following this process resulted in eight data extraction forms for the representative
actor of the eight value networks (e.g., Table 5.3). These forms are stored in the research
database and are available on request.
Then for each challenge types, a summary of results across eight value networks is provided
in Table 5.7. To do this, the process as described in Section 5.3.2.3 was followed. This took
place in a three-round research group discussion in which the real experiences and
argumentations of the representative actors of the eight value networks were used to provide
this summary.
Table 5.7- Summary of results across eight value networks per challenge type

Challenge type

Summary of results across cases

Transactive
memory

The challenge has been occurring for instance in an emerging
value network when there is no collective memory yet. In some
situations, the relationship with customers sounds to be
troublesome. Customers, e.g. don't know who to ask certain
questions. Although the challenge can have an impact on time,
efficiency, missing service, and cost, it seems that it is not a
severe problem for knowledge transfer within value network.
Suggested solutions are close collaboration, frequent visiting, and
open conversation among partners.

Relationship

Almost all of the participants have recognized it as a relevant
challenge. The challenge can occur when for instance there is a
power distance, size differences, or some ‘feeling of superiority.’
The challenge is important due to its detrimental effect on the
collaborative process, on knowledge sharing, and on efficiency.
This challenge has been considered irrelevant when there is a peer
to peer relationship.

This is a challenge when a large number of actors are involved in
a large joint project. This is a serious challenge as it is difficult to
Complex network manage it, and project goals may become fuzzy. Consequently, it
limits the chance of success. The challenge is seen to be irrelevant
for small joint projects.
Any form of separation can cause this challenge within the value
network environment. The challenge is important as it makes
cross-organizational communication hard and causes goal
General distance
orientation problems. Suggested solutions are the use of digital
aids or having at least one face to face meeting between the actors.

Number of validation
across eight cases

Exploratory
part of the
interviews

Confirmatory
part of the
interviews

4

7

1

4

1

5
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The challenge is recognized when for example there is no reply
to an offering. In some cultures, there is a tendency to keep things
Cultural distance for themselves and to prefer to work with their existing friends.
But the challenge is not seen as a big problem in knowledge
transfer.

4

The general response of all interviewers was that it is an outdated
Lack of
issue. Especially in these days Internet facilitates communication
communication mechanisms. In contrast, too many communication options might
facilities
be more of a challenge.

All eight cases
identified it as
an outdated
challenge

The challenge is relevant and important when there is a political
game afoot among the value network actors, where one actor can
Knowledge
deceive others. This challenge creates problems in collaboration
source reliability and knowledge sharing. A suggested solution is having more
contact or double-checking potential unreliable information.

Fear of losing
knowledge

Lack of
willingness

Lack of Trust

The challenge occurs when for instance when an actor leaves the
value network (e.g., being hired by a competitor). Knowledge
leakage is dangerous and serious as it can enable one actor to take
over the customer relationship and earn more with less risk. The
challenge is less relevant when partners complement each other.
The challenges can e.g. be controlled by a non-disclosure
agreement (NDA).
The challenge is clearly a relevant challenge. When there is a
doubt about the real partnership, fear of losing value, conflicting
interests, and different preferences, partner are reluctant to share
knowledge. Some actors don't find it necessary to share
knowledge, they see it only as charity work. The challenge is
important as it hinders progress.
The challenge is relevant when for example partners exhibit
opportunistic behavior. Lack of trust and lack of partnership may
be considered as two related concepts. It is an important challenge
since it slows down progress and makes effective collaboration
difficult. Also, due to a lack of trust among actors, someone may
ask for exclusive rights. When there is sufficient transparency
among actors, the challenge becomes less relevant. Using NDA
and expressing concerns are proposed as solutions to deal with
this challenge.

The challenge has been recognized widely in knowledge
exchange both with the customer and with other partners. It can
occur due to lack of know-how or unclear descriptions. Also,
differences between disciplines and perception and views may
Insufficient
play a role. It is an important challenge as it creates problems in
mutual
communication and knowledge sharing. Accordingly, one can get
understanding
ineffective support or make a decision which is not in line with
the interest of other actors. Suggested solutions are promoting
asking questions and holding discussions, or getting an advisor in
with a similar background.
A number of concrete examples show this challenge is relevant
for knowledge transfer within a value network setting. The
challenge occurs when for instance there is a mistake leading to a
Contextualization wrong output (e.g., one actor needs C6 but gets C5). Context
differences can raise the question of who pays for the mistake. It
can also cause a misunderstanding. Solutions mentioned are in
the area of increased communication and contact.
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Semantic

Using abbreviations, jargon, and a wide range of definitions are
examples that show actors have recognized this challenge. This
challenge is important because it can lead to doing the wrong
things. Additionally, due to the semantic challenges, actors don't
necessarily share a common understanding. As a solution, it was
suggested to have data definitions which confirmed by all actors.

Difficulty in
expressing tacit
knowledge

The challenge is recognized, but there is very limited concern
about it. Almost all respondents consider this challenge either as
a not important or as an irrelevant challenge. It can occur when
for instance the customer can’t explain his request well especially
for more technical questions, so he gets a wrong answer.
However, it is suggested can be easily handled by some more
discussion with this costumer.

Organizational
governance

Lack of top
management
commitment

Although in theory, this challenge type covers a wide range of
underlying problems, in practice the emphasis is mainly on lack
of clear vision, guidelines, structure, and organization in
knowledge sharing. The challenge is important as it raises the risk
of losing valuable knowledge and it may cause inefficiency and
dependency. Actors’ commitment is suggested as a solution for
this challenge.

The challenge may occur when for example directives have to
pass through different actors which then it causes mistakes.
However, most of the participants do not see it as a real problem
within their networks as their collaborations are fairly informal
and less hierarchical.

Only limited concern about this challenge has been found. One
example is being rewarded more for direct sales than indirect
sales through the value network. It was not widely recognized that
Lack of incentive lack of incentive is a challenge in knowledge sharing within the
value network. Lack of intrinsic motivation and conflicting
interest are mentioned as prerequisites for this challenge.

6

3

3

The challenge has been mainly considered as an internal problem
of a single actor rather than of the network as a whole. However,
there is one good example that affirms this challenge can be
relevant and important for knowledge transfer within the value
network. When there is no top management commitment for
networked collaboration, it hinders knowledge transfer and
causes delays in offerings.

This challenge has been recognized for instance when there is an
unclear definition of the collaboration value, when some actors
feel they get an unbalanced benefit, or when every actor focus on
their gains (this might imply a distinction between an idealistic
Network level
and a pragmatic view on value network). Therefore it hinders
objective/benefit knowledge sharing. The challenge is a real problem as actors
don't see the actual potential of collaboration. They might leave
the value network, or the common network objectives might be
lost.
The challenge has been widely recognized. Both lack of time and
lack of knowledgeable workers in a value network are mentioned.
Insufficient
This challenge is important. Because for example experts might
resources
be being hired by competitors, or customers might rely on people
with the wrong knowledge.
Organization
structural
challenges

2

6

3

2

5

3

6

2

1
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Authorization/
data flow

This challenge has been recognized. An example is lack of access
to classified data from or for customers. A lack of information
flow may occur when there is insufficient updating, or late an
actor is informed late by others (e.g., for cancellation). These
challenges may cause missed opportunities and also a lack of
awareness of what the other actors do.

Performance
measurement

The challenge has been recognized. Due to emergent and small
networked collaboration, there is as yet a lack of performance
measurement. Consequently, when there is no monitoring and
control, improvements may not be shared with other actors.
Suggested approaches are procedures and guidelines for
performance measurement regarding root cause analysis,
assessing the level of engagements, knowledge management
system evaluation, and monitoring.

Legal

The challenge has been recognized. Examples are intellectual
property (IP) rights, privacy laws, and legal challenges with
digitalizing data. Due to this challenge, they are not allowed
access to all data, and they have difficulty to exchange private or
sensitive information. Consequently this challenge is important
as it creates "waste". NDA has been mentioned as a type of
solution.

Failure to meet
technological
demand

The challenge has been recognized to a limited extent. The given
examples were very specific: lack of a database, no dedicated
server, lack of a system for data storage. Most cases have seen
this challenge from another perspective; challenges in using
technology rather than a lack of functionalities of technology.

1

Lack of userfriendly IS

The challenge has been found relevant with limited concern. An
example given refers to a new system with too many options. This
challenge results in a delay in adoption and acceptance of this
technology because of a required learning curve.

1

Data quality

Data overload

5

2

1

The challenge has been widely recognized. Incomplete data and
poor quality data are mentioned. This challenge is important as
actors are looking for something which is might longer exist. The
challenge causes mistakes in reports, and it may lead to wrong
decisions.

6

6

The challenge has been recognized by several participants as a
relevant challenge. It may cause inefficiency or a lack of clarity
in who pays for what. Suggested solutions are technological, such
as computer grid.

This challenge seems to be a sensitive and complex challenge.
Some participant hesitated to talk about it. The challenge is
relevant for instance when one actor by knowing a URL can log
in from an unsecured environment, or when actor overreacts and
seals everything so people could not access relevant data. The
Data security
challenge is closely related to transparency. The challenge is
important as one can abuse data and such data can be sensitive.
To overcome the challenge encryption is mentioned as a solution
type.
The challenge has been widely recognized. For instance,
different systems using different identifiers for customers. Due to
such a challenge there is a limited connection between systems or
Data integration one system is not able to store data. The challenge is found to be
an important challenge as it causes incorrect information and
might impact the business outcome.
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Table 5.7 gives clarification of the evidence and arguments on relevance and degree of
importance of the challenge types. Also some hints on the expected outcome of the VNCKTC are given in Table 8 as well as some hints of solution types that might be used to deal
with them. However, as mentioned in the methodology section, in this study, we did not
specifically search for these, so these results are certainly preliminary.
Discussions on the results will be given in the following section.
5.5 Discussion
We organize the discussion section into five parts. Some discussion on the results of the
evaluation phase is given in part 1. The comparison of the VN-CKTC reference model with the
existing frameworks is discussed in part 2.In part 3 the empirical findings of the expected
outcomes and the solutions to overcome the challenges are discussed and compared with prior
studies. The managerial and research implications are discussed in part 4. In the end, some
discussion on the limitations of this study is given in part 5.
In part 1 of this discussion, we discuss six points about the results of the evaluation phase:
1) In the exploratory part of the interviews the participants were given the opportunity
to identify the challenges they faced in customer knowledge transfer process within
their network without showing them the VN-CKTC reference model. It was done to
be able to identify additional challenges to complete the proposed reference model.
Across eight case studies, this part resulted in a list of 21 challenges. Each of these
could easily be placed into 12 challenge types of the VN-CKTC reference model.
As a consequence, no additional challenges were added to the VN-CKTC reference
model. These challenge types are: complex network,general distance, fear of losing
knowledge, lack of willingness, lack of trust, insufficient mutual understanding,
semantic, organizational governance, network level objective/benefit, insufficient
resources, authorization / data flow, legal, and data integration. This finding
provides further validation of the 12 challenges besides their validation in the second
part of the interviews.
2) In the confirmatory part of the interviews, the VN-CKTC reference model was used
explicitly. One noticeable result is that the 28 challenge types from this model were
recognized in at least one and often in several cases as relevant challenges. These
recognitions were based on good argumentation, and they were supported by
concrete examples. This provides a validation for these challenges from the point of
view of “it exists and can occur.” This results shows the relevance in principle of
these challenge for a value network setting.
3) The challenge lack of communication facilities was seen by all participants as an
outdated challenge. Nowadays advanced information and communication
technologies provide plenty of such facilities. Given this unanimity among
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participants we believed that further cases to acheive saturation were not required.
Therefore, this challenge was not included in the resulting VN-CKTC reference
model. Consequently, this model encompasses five challenge areas and 28 challenge
types (see left sides of Table 5.8).
4) We identified a set of ten challenge types that occur in more than half of the cases
and are recognized by the participants as an important challenge. This set
encompasses complex network, data integration, lack of willingness, insufficient
resources, semantic, organizational challenges, insufficient mutual understanding,
authorization/ data flow, legal, and data quality. All but one of these challenges
(i.e., data quality) are also identified in the exploratory part of the interviews (see
the first point of this discussion). These nine challenges gives us an indication of the
most important and relevant VN-CKTC within the specific context of a value
network. These are the ones that value networks could start looking at. However,
since the data that were used in the analysis were not based on a representative
sampling of survey type research, the results are not statistically significant. This
requires further investigation in future research through conducting large-scale
survey.
5) The two challenges of lack of incentive and failure to meet technological demand
were only recognized in a single case and they are considered by the participant as
unimportant challenges. This suggests that these are ones that probably should be
looked at last, if at all. This could be confirmed in future research.
6) Apart from the summary of challenge types (Table 8), a more general overview of
the challenges can be obtained when we look at the level of the challenge area. From
analysis of empirical data, we identified that the most of challenge types that
identified by participants as relevant challenge fall under the areas of
language/understanding and network structure. We also realized that most of
challenge types identified by participants as an important, fall under the challenge
area of the social aspect. This result is in line with research which emphasizes the
importance of social and communicational challenges in value network studies
[248]. This findings indicate that these challenge areas: language/understanding,
network structure, and social aspect might be the more problematic areas in a value
network setting. This needs further investigation in future research.
Regarding part 2, the importance and relevance of knowledge transfer challenges in a network
setting are acknowledged in literature. However, the comparison of the proposed VN-CKTC
reference model with the existing frameworks (Table 5.8) reveals that the previous studies are
divergent in their approach and limited in the scope. Therefore, they provide insufficient
coverage of the possible challenges. In contrast, our VN-CKTC reference model has a broader
scope and embraces all challenges mentioned by other frameworks and several more.
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Table 5.8- Comparison of VN-CKTC reference model with other frameworks

Technical aspect

Organizational aspect

language /
understanding

Social
aspect

Network
structure

Challenge area

The VN-CKTC reference model

Challenge type

Transactive memory
Relationship
Complex network
General distance
Cultural distance
Knowledge source reliability
Fear of losing knowledge
Lack of willingness
Lack of trust
Insufficient mutual
understanding
Contextualization
Semantic
Difficulty in expressing tacit
knowledge
Organizational governance
Lack of top management
commitment
Network level objective/benefit
Insufficient resources
Organization structural
challenges
Lack of incentive
Authorization / data flow
Performance measurement
Legal
Failure to meet technological
demand
Lack of user-friendly IS
Data quality
Data overload
Data security
Data integration

Existing frameworks
Pirkkal
Paulin
ainen
Haug Yang Patil
Duan, Lin, et
Hong, and
Kembr Zahedi,
and
and
and
, et
et al.
al.
et al. Winro
o, et al. et al.
Pawlo
al. Maxwe Kant
th
[102] [232]
[182]
[205] [413]
wski
[168] ll [409] [286]
[287]
[295]

√
√

√

√
√
√
√

√

√
√
√
√

√

√
√

√

√

√
√

√
√
√
√

√
√
√
√
√

√

√
√
√

√

√
√
√
√

√

√
√

√
√
√
√

√

√
√

√

√
√

√

√
√
√

√

√
√
√

√

√

√
√

√
√
√

√

√
√

√
√

√
√

√

√

√

√
√
√

√
√

√
√
√

√

√
√

√

For instance, while the existing frameworks recurrently report the challenges such as data
integration, lack of willingness, and lack of trust, none of them identify these four challenges:
complex network, knowledge source reliability, authorization/data flow, and data overload.
Hence, the VN-CKTC reference model, which relies on a well-structured methodology,
proposes a wider view of the challenges.
Regarding part 3 of this section, the main empirical findings are better understanding and
descriptions of the VN-CKTC based on the real experiences of the participants and also the
identification of occurrence and importance of these challenges in a value network setting.
Besides that, through further content analysis of the empirical data, we identified some
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indications on the expected outcomes of the VN-CKTC, and some indication of the solution
types suggested overcoming them. In the following, the empirical findings of this study on
the expected outcomes and the solutions to overcome the challenges are discussed and
compared with prior studies.
Regarding the expected outcomes, as mentioned by the participants, the VN-CKTC have
negative consequences. They negatively effect on the traditional variety of performance
measures (e.g., efficiency, time, cost, joint- goal problems, dependency, delays, wrong joint
decisions, additional works, who pays for the mistake, hinder/slow down/stop collaboration)
as well as on the customer experience (e.g., service missing, get wrong answer/support, not
understanding/ misunderstanding the customer problem, one actor may take over the
customer relation). However, the ﬁndings did not reveal measures that analyze customer
experiences in detail. This limitation is in line with a general concern among scholars that
metrics used to measure co-creation value and the (quality of the) customer experience have
not yet been well developed [225, 289]. Since the customer experience is personal, to be able
to measure such outcomes, it is required to define desired outcomes [420] and to develop
metrics on customer experience quality [14, 225].
Regarding the proposed solutions to overcome the VN-CKTC, the participants mentioned
solutions in the communication area (such as having at least one meeting, joint kick-off
meeting, conversation, communication, contact, asking and double checking). Commitment
to the partnership and a predilection for partners with a similar size and background were
also mentioned. More technical solutions were also stated by the participants, such as data
definitions confirmed by all actors, non-disclosure agreements, and computer grid.
To address knowledge transfer challenges, in literature, a number of solution types such as
managerial, communicational, technological, architectural, and governance solutions are
suggested. For instance, Alavi and Tiwana [9] propose different knowledge management
approaches (e.g., searchable repositories and notification profiles) to deal with the transactive
memory challenge and failure in sharing contextual knowledge. Collins and Hitt [80] propose
learning by doing, frequent communication, and on-site meeting as solutions to overcome
challenges of sharing tacit knowledge between collaborating partners. Riege [322] suggests
a list of managerial actions to prevail over knowledge transfer challenges. Regarding
technological solutions, three examples are given. Hong, et al. [182] propose the use of
conversational knowledge sharing based on a community of practice and Web 2.0 to resolve
knowledge transfer challenges. Ng, et al. [265] offer informational asymmetries, and
complexity challenges of knowledge transfer can be solved by using Internet of Things.
Butler, et al. [53] propose a technical architecture to support knowledge sharing.
Besides these suggested solutions which are more focused on specific challenges, in some
other studies, a broader range of solutions for different knowledge transfer challenges are
identified [266, 413].
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In part 4 of this section, research and managerial implications are discussed. Regarding
research implications, the identified challenges, which are validated by the empirical
evidences, demonstrate customer knowledge transfer in a value network setting is a
problematic area and the VN-CKTC reference model provides overviews on what types of
challenges might be encountered in a value network setting. More specifically, a set of nine
challenges: complex network, data integration, lack of willingness, insufficient resources,
semantic, organizational challenges, insufficient mutual understanding, authorization/ data
flow, and data quality were identified in more than half of the cases and are recognized by
the participants as an important challenge. These challenges were also identified in the
exploratory part of the interviews. This set gives an indication of the most important and
relevant VN-CKTC within the specific context of a value network. This requires further
investigation in future research.
In addition, the proposed VN-CKTC reference model has four additional challenges (i.e.,
complex network, knowledge source reliability, authorization/data flow, and data overload)
which are not covered by the existing frameworks (Table 9). We suggest that more attention
should be paid to investigating these additional challenges in future research.
Regarding managerial implications, customer knowledge transfer among actors of the VNs
is required to facilitate and to improve the co-created customer solution experience. To
achieve effective knowledge transfer across a value network, this VN-CKTC reference model
provides a well-structured insight for decision makers in a value network to analyze their
situation. They can assess their network against the list of 28 challenge types to identify
existing or potential challenges. Then based on the results of such an analysis, a prioritized
list of the most critical challenges which frequently occur in their value network can be
developed. Accordingly, managerial effort, resource allocation, and different types of
solutions may be directed to deal with the identified challenges. For instance, such a
prioritized list of VN-CKTC can provide a well-defined basis to guide a user requirements
elicitation process aimed at developing relevant IT-based systems supports [23].
In the last part of this section, limitations of this study are discussed. Firstly, in contrast with
the outdated challenge lack of communication facilities, it was suggested in case 7 that the
opposite might be true. As the participant from case 7 stated, “the sending side wants to
communicate this but what channel do we use? So that is a consideration. That you don’t
know anymore what is the best channel? At the receiving side: does he keep track of all those
media?” Hence, too many communication options might be more of a challenge for customer
knowledge transfer across the value network. However, as this challenge was not
asked/validated by the other participants, we could not add it to the VN-CKTC reference
model. The relevance of this suggested challenge should be investigated in future studies.
Secondly, it should be noticed that the identified knowledge transfer challenges from
literature are by no means exhaustive as the keywords used in this systematic review may
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have biased the coverage of literature. Doing so is beyond the scope of this paper. To counter
this bias, in the exploratory part of the interviews, open questions were asked enabling
identification of additional challenges that were not included in the proposed VN-CKTC
reference framework. Given that the results of this exploratory part overlapped fully with
already identified challenges we can be with some confidence state that at least the most
relevant challenges have been identified.
Thirdly, we evaluate the validity of the VN-CKTC reference model. Other evaluation criteria
of a reference model (e.g., usability and understandability) as suggested by Matook and
Indulska [247] should be investigated in future research, although the reactions of the
participants suggest acceptance for these challenges.
Fourthly, our empirical findings confirm that the knowledge transfer challenges which are
relevant to a business network setting are also relevant to a value network setting. However,
we could not find any additional challenge which is specifically relevant for a value network.
This means that while our VN-CKTC reference model suggests we cover a most relevant
challenges, we cannot claim this list of challenges is complete. This limitation calls for further
studies to identify the context-dependent VN-CKTC in a value network setting.
Fifthly, we examined the relevance of the VN-CKTC based on the argumentation of a single
actor per value network. For the purpose of the evaluation phase of this study (i.e., validation
of the VN-CKTC reference model) this is sufficient. However, in future study with the aim
of further understanding of how to deal with such challenges, convergent actions of different
actors of the same value network is required. Development of joint actions of different actors,
with different perceptions on relevance and importance of the challenges, to mitigate
challenges should be investigated in future research
5.6 Conclusion
This study, based on a design science research approach, describes the research process of
the design and validation of the VN-CKTC reference model. In the design phase, by
conducting SLR followed by structured classification, the first version of a VN-CKTC
reference model has been designed. In the evaluation phase, this designed artifact was
validated across eight value networks. Based on a well-structured data collection and analysis
process, 28 challenge types- listed in the VN-CKTC reference model - have been validated
and further elaborated on the basis of actual examples and good arguments of the participants.
Hence it is reasonable to conclude that these challenges are relevant for customer knowledge
transfer within the context of a value network. This phase resulted in a second version of the
reference model which encompasses 28 challenge types aggregated in five challenge areas
of network structure, social aspect, language/understanding, organizational aspect, and
technical aspect challenges. Our VN-CKTC reference model provides a systematic and
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wider view of the challenges in relation to customer knowledge transfer in a value network
setting. This reference model can provide a common language that value network actors can
use to describe VN-CKTC and thus it can support achieving a shared understanding among
actors of a value network about these challenges.
We make the following two contributions to the customer knowledge transfer challenges
literature. Firstly, following a well-structured methodology, the resulting VN-CKTC
reference model provides a systematic and comprehensive overview of the various kinds of
customer knowledge transfer challenges within a network setting. Secondly, based on actual
experiences of representative actors of eight value networks, the arguments about occurrence
and importance of VN-CKTC in real-life value network settings are provided which brings
additional insights on these challenges in the complex situation of value networks.
Besides the limitations of this study (Section 5) which give opportunities for further research,
here some additional suggestions for future studies are given. Firstly, the resulting validated
VN-CKTC reference model can provide a well-established basis for communication and
shared understanding about analysis and design of IT-based systems to address knowledge
transfer challenges in a value network setting. The usefulness and applicability of this
approach should be investigated in future research.
Secondly, in this research we conducted eight case studies to validate the relevance of a set
of customer knowledge transfer challenges, based on factual evidence and argumentation of
participants, in a value network setting. Therefore, the findings of this study are relevant for
value network environments. To transfer findings into other type of networks and to enhance
the generalization, we suggest to identify similarities and differences for various type of
networks in future research.
Thirdly, future research can also study the effect of contextualization on the perceived
challenges by comparing differences and similarities in how customer knowledge transfer
challenges are perceived in a different type of networks. For instance, the distinctive
characteristics of each type of network may affect the knowledge transfer process and its
related challenges. Similarly, the comparison between knowledge transfer challenges within
single firms and networks would be a relevant topic for a future studies.

Chapter Summary
Chapter 5 answers to RQ3-2. This chapter describes the step-by-step process of the design
and evaluation of the challenge-based reference model for VN-CKM. The design phase
consists of a systematic literature review, and structured classification to design the VNCKM challenge reference model. Following this process, the identified 268 challenges from
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the literature are classified into a set of six challenge areas and 29 challenge types. This
classification is represented in the form of the VN-CKM challenge reference model. This
reference model provides textual descriptions at a higher abstraction level which are
understandable by non-technical business people.
The evaluation phase describes the research process of empirical evaluation of the validity of
the VN-CKM challenge reference model through conducting eight case studies. The results
of the case studies confirm the validity of the VN-CKM challenge reference model.
In Summary, an SLR followed by structured classification is a systematic process to design
a reference model. For the challenge-based reference model, we could not find any additional
relevant structural model to support classification process, so only straightforward
classification is used.

116

Chapter

6

Chapter 6
Design and evaluation of a reference model-based
user requirements elicitation process
In this chapter (Figure 6.1) we focus on step 4 of the research process. The aim is to facilitate
the co-development of key business processes with their supporting IT-based systems to
enhance the ‘business process management’ (BPM) dynamic capability of a VN. We design
and evaluate a user requirements elicitation process that is based on using a reference model
by answering research question RQ4:
RQ4) how can a reference model-based user requirements elicitation process of IT-based
systems be designed and evaluated?

Figure 6.1- The structure of the thesis

This chapter describes the design phase and the evaluation phase of this artifact. As a proof
of concept, we also design and evaluate two instances of the reference model-based user
requirement elicitation process, one for each reference model designed in chapter 4 and 5.
The results presented in this chapter at the moment of writing this thesis, has been submitted
as a journal paper [27]. The preliminary version of the journal paper has been published as a
conference paper [23]. It is presented in Appendix D in order to avoid overlap.
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6.1 Introduction
Over the last three decades, despite research efforts in addressing Business-IT alignment
(BITA), BITA remains among the key concerns of organizations [135, 237]. One of the
primary challenges which confront organizations is that BITA is a moving target due to
changes in the organization’s external and internal environments [135, 173]. To have BITA
contribute to an organization’s performance over time, it is thus necessary to address BITA
improvement as a continuous process. However, achieving better BITA is difficult for
organizations, and they encounter several problems such as communication flaws and a lack
of shared domain knowledge among others [237, 299, 377].
In general, BITA refers to the degree of fit or harmony between the business and the IT side
of organizations [173]. BITA can be defined at different organizational levels, such as the
strategic and operational levels [135, 246, 292]. While the earlier literature on BITA typically
concentrated on addressing alignment at the strategic level, addressing it at the operational
level has received much more attention in recent studies [16, 292, 377]. Addressing
operational BITA is important because, on the one hand, the actual value of the business
strategy is realized through its implementation in business processes at an operational level
[246].
On the other hand, nowadays, with the advanced information technologies, the execution of
business processes heavily relies on supporting IT-based systems [60]. This then implies that
the development of successful IT-based systems not only relies on an understanding of
system requirements but also on different aspects of a business context, such as business
processes, which should be taken into account [16, 292, 377]. The first step of the software
requirement engineering process is user requirements elicitation. This is used for identifying
and acquiring user requirements of the needed IT-based systems. This process is regarded as
one of the critical processes in the success of IT-based system development projects [422].
If user requirements are properly identified and met by IT-based systems functionalities, the
business and IT will be aligned better [16, 292, 377]. However, the user requirements
elicitation process is a challenging task and encounters several problems which might lead to
low-quality requirements, which in turn, result in organizations being misaligned [92, 123,
377]. Many of the elicitation problems are also identified as being relevant and important
problems in the BITA literature [7, 237, 299]. In this paper, we focus on one category of
well-known elicitation problems, i.e., user-related elicitations problems, such as weak
domain knowledge and communication flaws.
Until now, the majority of user requirements elicitation studies with the aim of addressing
operational BITA are based on a pure asking strategy [48, 377].
For eliciting user requirements, Davis [93] introduced four elicitation strategies (i.e., asking,
deriving from an existing model, synthesis, and discovering from experimentation) in a
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hierarchical order. This hierarchy was based on the complexity of a situation. According to
Davis, the asking strategy is aimed at relatively stable situations that provide users with a
well-defined structure to support requirement identification.
However, a co-creation value network (VN), where a set of autonomous actors with the
heterogeneous working environments, diverse interests, and organizational backgrounds
collaborate to achieve joint goals (i.e., providing mass-customized integrated solutions) is
usually more complex [60, 150, 151, 386]. In a VN setting, mass-customized integrated
solutions provision processes rely on the dynamic collaboration of multiple actors. This
dynamic collaboration requires much more tightly synchronized business processes across
individual organizations leading to inter-organizational business processes [150]. A VN has
complex inter-organizational business processes that IT-based systems are required to
support their design, execution, and management [58, 151]. However, heterogeneous actors
of a VN with various experiences, interests, and backgrounds may cause conflicting
interpretation during the requirements elicitation process [94]. Also, as a VN is an emerging
field, there is a lack of well-defined structure and existing models to be used as a common
basis to support asking-based user requirements elicitation process. Accordingly, users may
face difficulties in identifying and articulating their requirements for the IT-based systems in
a systematic way [93, 101]. Thus in a complex situation of a VN, a pure asking strategy could
not yield to satisfactory results.
To compensate for the limitation of a pure asking strategy in such a complex setting, Davis
suggests using it in conjunction with other strategies [93]. A reference model strategy, by
providing additional structure and support for asking focused and more-detailed questions,
can support dealing with the complexity. It is suggested that systematic asking of focused
questions during requirements elicitation process can stimulate users toward deeper thoughts
before they give answers and this helps them to identify and articulate their requirements
[296]. In this paper we provide a reference model-based elicitation process, following the
suggestions by Davis, to deal with the added complexity caused by the VN setting. We show
that this contributes to operational BITA improvement by addressing a category of wellknown elicitation problems, i.e., user-related elicitations problems, such as communication
flaws.
For this purpose, we conducted two-phase research based on the design science research
approach [174, 290]. In the design phase, a reference model-based user requirements
elicitation process was designed in a three-step process. To demonstrate the feasibility of our
approach and as a proof of concept, we also designed two instances of it. Two reference
models, respectively describing customer knowledge management processes and customer
knowledge management challenges in a VN setting were used separately in designing these
two instances. In the evaluation phase, the applicability and usefulness of each of these
instances were evaluated in separate studies. Findings show that our designed reference
model-based user requirements elicitation process has several benefits such as a clear
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structure, enhancement of idea generation, and enhancement of situational awareness.
Therefore it is capable of coping with a set of recognized elicitation problems. Based on the
research findings, suggestions for further refinement and redesign of the artifact are provided.
This study contributes to the software requirement engineering literature. Firstly, we use a
combination of a reference model strategy and an asking strategy for the design of a user
requirements elicitation process as a way to deal with the added complexity caused by the
VN setting. Secondly, we address a set of recognized elicitation problems by designing a
reference model-based user requirements elicitation process and consequently to contribute
to improving the outcome of this process. This study also contributes to operational businessIT alignment improvement in a VN setting by improving requirements elicitation process
through addressing one category of elicitation problems.
The outline of the paper is as follows. Section 6.2 provides an overview of the research
background. The research methodology is discussed in Section 6.3. Results and Discussion
are presented in Sections 6.4 and 6.5. Finally, the Conclusion and future works are presented
in Section 6.6.

6.2 Related work
In this section, we give an overview of state of the art related to this paper. We ﬁrst discuss
the research ﬁeld of BITA within a VN setting. Then, we move our attention to the research
ﬁeld of BITA in software requirements engineering. As a third main topic, we address the
use of a reference model strategy for supporting a user requirement elicitation process.
In recent years, addressing BITA has gained attention in the VN literature. In a VN setting,
the BITA discourse goes beyond the boundaries of a single organization and is discussed at
a networked level. This network-level discussion on BITA is essential because it contributes
to creating and sustaining a profitable collaboration [292] and it entails a more efficient use
of IT-based systems across a VN [336]. In addition, in a VN setting, achieving BITA is
considered to be even more challenging than in an intra-organizational setting, due to the
complexity of a VN [58, 81, 292, 336].
From this review, we realized that even though the VN literature acknowledges the relevance
and importance of addressing operational BITA, it mainly focuses on conceptual
frameworks. For instance, Pijpers, et al. [292] with the aid of different conceptual modeling
methods designed an inter-organizational BITA framework. Although in their framework
four perspectives (i.e., strategic goals, value proposition, business process, and information
systems) are included, they did not research the relationship between business process and
information systems perspectives. They focus on a value perspective which connects the
other perspectives [292]. In the other study, Santana Tapia, et al. [336] designed a maturity
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model for BITA within four areas of, respectively, partnering structure, IS architecture,
process architecture and coordination in a VN setting. To conclude, there is a lack of finergrained detailed explanation on how to address BITA at an operational level of a VN which
helps improve alignment in IT development projects, i.e., to improve alignment between
collaborative business processes and their supporting IT-based systems.
The research area of BITA in software requirements engineering has been trying to deal with
this limitation. For instance, Ullah and Lai [376] expressed that operational BITA can be
achieved when the business requirements are properly derived from a business context and
met by information system functionalities. Operational BITA is addressed by several papers
[16, 48, 376, 377]. However, so far, the majority of user requirements elicitation studies with
the aim of addressing operational BITA typically aimed at addressing BITA within a single
organization setting [48, 376]. In addition, the majority of these studies are based on the pure
asking strategy. In these studies the asking strategy is realized by using different elicitation
methods such as using a goal-based method [376], context diagrams and role activity
diagrams [48], and modeling notation based on UML to represent business processes [16].
However, according to Davis, an asking strategy is suitable for a stable situation that provides
users with a well-defined structure [93]. Thus, in a more complex situation, such as a VN, a
pure asking strategy could not yield satisfactory results. Because in a VN setting due to the
complexity of inter-organizational business processes [151] and a lack of existing models
that can serve as a guideline during asking about user requirements [93], users often face
difficulties in identifying and articulating their needs systematically [101]. To compensate
for this limitation of a pure asking strategy in a complex situation of a value network setting,
a combination of this elicitation strategy with the next level strategy (i.e., a reference model
strategy) is suggested by Davis [93]. Davis [93] classifies requirements elicitation methods
into four groups of elicitation strategies. These strategies are in a hierarchical order according
to the complexity of a situation. Apart from his classification of requirements elicitation
methods, some other classifications, such as [91, 271], exist. However in those
classifications, not enough attention is paid to considering the situational complexity as a
means of selection. This consideration is important because the characteristic of the
environment determines the selection of the appropriate elicitation strategy [63, 93].
In general, a reference model is a generic abstract conceptual framework which describes
essential elements of a particular domain that helps to establish a common understanding
about that domain, and it can be used as a reference for the development of particular models
[3, 127, 367]. A reference model has advantages such as:
1) It can be used as a template to facilitate communication [3, 127, 319].
2) It assists in creating a shared understanding [127].
3) By capturing domain knowledge, it can be used as a means for structuring
discussions around requirements in software engineering [319].
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It was suggested by Osterwalder, et al. [278] that a reference model could improve the
requirements elicitation process and could contribute to the creation of a common
understanding between business and IT, leading to better alignment. This needs to be
investigated.
To the best of our knowledge, the applicability and usefulness of a reference model strategy
in combination with the asking strategy, as suggested by Davis, to improve user requirements
elicitation process in a complex VN setting has not yet been investigated.

6.3 Research methodology
The objective of this study is to design and evaluate a reference model–based user
requirements elicitation process with the aim of contributing to operational BITA
improvement in a VN setting by addressing elicitations problems. As this study was triggered
by elicitation problems, a set of elicitation problems that might be handled by a designed
elicitation process needed to be identified first. The research team assumed that the literature
could provide a sufficient basis for identifying the elicitation problems, because the
investigation of elicitation problems has been the focus of a number of research studies, such
as [92, 123, 394]. For instance, recently Fernandez, et al. [123] identified a list of 21 problems
from the literature and tested their occurrence in practice by conducting a large-scale survey.
This list of 21 elicitation problems can be classified into four groups:
1) Governance-related elicitation problems such as unclear responsibilities.
2) Evolutionary-related elicitation problems such as moving targets and changing
circumstances.
3) Project team-related elicitation problems such as communication flaws within the
team.
4) User-related elicitation problems which are listed in Table 6.1.
This study focused on this fourth group of the elicitation problems which encompasses seven
problems.
From a theoretical perspective, we argued that based on the advantages of a reference model
as described in Section 6.2, these user-related elicitation problems could be mitigated. The
research team identified the possible relationship between the advantages of a reference
model and these elicitation problems in a group discussion. This discussion led to the
proposed links (Table 6.1).
For example, based on the “template for communication” advantage of a reference model,
we argued that a reference model by providing a structure and systematic approach for
communication could be used as a means of communication and thus it can mitigate the
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problem of “communication flows between the project team and users.” (Full description of
the argumentations is available by the authors.)
Table 6.1- A reference model advantages for dealing with user-related elicitation problems
Advantages of a reference model
User-related elicitation problems
(adapted from Fernandez, et al. [123])

Template for
communication

Creating a shared
understanding

Weak knowledge of application domain

√

√

Communication flaws between project team
and users

√

√

Terminological problems

√

√

Stakeholders with difficulties in separating
requirements from previously known
solutions

√

Missing traceability

√

Incomplete and/or hidden requirements

√

Inconsistent requirements

√

Structuring
discussion

√

√

√

√ :( Support)

Table 6.1 gives an initial indication of the possibility of using a reference model to deal with
these elicitation problems. However, as in practice a reference model is not used in isolation
we could not judge purely the use of a reference model in addressing these problems. We can
look at the combination of a reference model and a user requirements elicitation process in
which such a reference model is applied.
In this study, to address these user-related elicitation problems, a design science research
approach was followed. Design science research is an iterative approach for the design of an
artifact, where steps in the iteration take both relevance (i.e., the importance for the
application field) and rigor (i.e., alignment with the academic state of the art) into account
[174, 290].
In the design phase, design of a reference model–based user requirements elicitation process
was triggered by addressing the seven user-related elicitation problems (Table 6.1) which
ensure research relevance. Drawing from existing knowledge, a combination of the asking
strategy and reference model strategy suggested by Davis [93] was used to design the
elicitation process. We opted to use the classification of elicitation strategies by Davis
because in his classification the complexity of a situation is considered as a means of
selecting a proper elicitation strategy. These strategies were realized by selection of particular
reference models and elicitation method. These selections were based on the theoretical
justification which ensures the scientific rigor of the research (detailed information in Section
6.3.1).
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In this phase, to demonstrate the feasibility of our approach and as a proof of concept, the
two reference models were used separately in the design of the two instances of a reference
model–based user requirements elicitation process (Section 6.3.1).
In the evaluation phase, the applicability and usefulness of these two instances were
rigorously evaluated in two separate studies (Section 6.3.2).
To ensure research rigor, both the design and evaluation phases were guided by the existing
body of knowledge and a well-defined methodology. Full information on the rigor of the
research process is provided in Section 6.3.3. In this study, the first iteration of design-andevaluation cycle was done. Based on the results of the first iteration, suggestions for
refinement and redesign were provided (Section 6.6).
In summary based on a design-and-evaluation cycle, in this study, these steps were followed:
1)
2)

Problem identification and motivation (explained above)
Design (Section 6.3.1)
o
Select /design a reference model
o
Select an elicitation method
o
Design a reference model-based elicitation process
3) Evaluation (Section 6.3.2 and 6.4)
o
Execute designed artifact in a case situation and evaluate its applicability
and usefulness
4) Suggestions for the redesign process model if required (Section 6.6)
For the design phase, the results are presented in Section 6.3.1 for the sake of readability. For
the evaluation phase, the results are provided separately in Section 6.4.
6.3.1 Design phase
In this phase, a reference model–based elicitation process within a VN setting was designed.
A combination of a reference model strategy and an asking strategy suggested by Davis [93]
was used. While the former strategy was realized by means of particular reference models,
the latter was realized by means of a particular elicitation method. This phase consisted of
three steps:
1) Select/design a reference model.
2) Select an elicitation method.
3) Design a reference model-based elicitation process based on the selected reference
model and the selected elicitation method.
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Design step 1)
In this step to realize a reference model strategy, particular reference models were designed.
As a VN is an emerging research field, there are no off-the-shelf reference models for a VN
setting to choose from. Therefore, we designed two reference models. To ensure the quality
of this design, a set of requirements were defined by the research team: A reference model
should:
1)

2)

3)
4)

Be developed for one of the key capabilities areas of a VN which are strategically
important for the success of value co-creation and thus a locus of BITA. This focus
is important because the central premise of the BITA literature is to effectively
prioritize and target IT initiatives for key capabilities [313, 360].
Provide a systematic and a detailed view of essential elements of the selected key
capability. A reference model will be used as a means for creating a shared
understanding. Thus, it should provide a systematic view and an in-depth description
of those elements [169].
Have a clear structure which enables essential elements of the selected key
capability to be identified, classified, and described systematically.
Describe the key elements in suitable terms that people are comfortable and familiar
with, so they can understand the reference model and are likely to use it. As the
reference model is intended to facilitate human communication and understanding,
it should be straightforward and easily understandable by people.

To design a reference model and to be able to deliver a proof of concept, we focused on the
domain of customer knowledge management of value network (VN-CKM). This focus is in
conformance with requirement 1; i.e., VN-CKM as being one of the key capabilities areas of
VN [18]. We opted to focus on that because in literature an in-depth understanding of
customer needs and customer context is regarded as a first step towards delivering a seamless
customer experience through co-creating integrated solutions [191]. For such an
understanding, customer knowledge is required and to effectively use customer knowledge
it requires to be managed across a VN.
Within the VN-CKM application domain and in accordance with the foregoing requirements
2-4, two reference models of VN-CKM process and VN-CKM challenge designed and
validated in our previous works [20, 28]. They were used in this study. The reason for
designing these two types of reference models was that when talking to people about their
tasks and roles, talking about abstract objectives and goals would have been too difficult. But
talking about the things people do and the challenges and problems that affect their work
would be much easier. Consequently, developing a reference model which describes the
business processes or challenges will be aligned with topics that people can easily talk about.
Thus, we expected that the VN-CKM process and the VN-CKM challenge reference models
can be understood by people and are likely to be used by them. In this paper, we used them
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to design the requirement elicitation process with the aim of operational BITA improvement
as explained in the third step of the design phase. These two reference models can provide a
common basis for guiding communication during user requirements elicitation process. In
addition, both provide textual descriptions at a high abstraction level which are
understandable by non-technical business people. Here, a brief introduction of these
reference model is given (more information can be found in the original paper [20, 28].
•

Customer knowledge management processes are required in order to get the right
customer knowledge to the right people at the right time, to handle it systematically,
and to leverage it across a VN. Achieving a shared understanding among actors
about essential VN-CKM processes is thus required. A systematic and
comprehensive overview of the VN-CKM processes (in the form of a reference
model) might support this by providing additional structure. In the VN-CKM
process reference model, the four main processes of customer knowledge creation,
storage/retrieval, transfer, and application within a VN setting are identified and
characterized systematically and comprehensively. These processes are
characterized regarding their sub-processes and features, respectively, activity,
control, and outcome. To show the structure of this reference model, an example
part of it is illustrated in Table 6.2.

Table 6.2- Example part of VN-CKM process reference model to show its structure

Knowledge
Creation

Process Sub process

•
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Activity

Contextual understanding of
Tacit-tacit customer experience and
(Socialization) problems, socializing in
relaxed environments

Characteristics
Control
Formal Informal

Briefing sessions;
reciprocal
interactions;
dialogues

Outcome
Mutual understanding of
customer problems in the
context of usage,
Increasing social
cohesion in a network

As customer knowledge disperses across a VN, its management is a challenging
task. VNs have to deal with the wide range of challenges which might hinder
effective customer knowledge management. In a complex situation of a VN setting,
achieving a shared understanding among actors about such challenges might even
be more difficult. A systematic and comprehensive overview of the challenges (in
the form of a reference model) might support this by providing additional structure.
In the VN-CKM challenge reference model, these challenges are identified and
classified systematically into five challenge areas and 28 challenge types. To show
the structure of this reference model, an example part of it is illustrated in Table 6.3.

Design and evaluation of a reference model-based user requirements elicitation process
Table 6.3- Example part of VN-CKM challenge reference model to show its structure
Challenge area
Challenge types
Network
Structure

Transactive memory
Relationship
Complex network
General distance
Cultural distance

Design step 2)
In this step to realize an asking strategy a particular elicitation method was selected in order
to carry out the user requirements elicitation process. To select a proper elicitation method,
it has been recommended that selection must be based on situational characteristics and not
on personal preferences [63, 77]. Accordingly, based on the contextual characteristics of a
value network (e.g., a distributed network setting where autonomous actors with different
interests collaborate), three requirements were defined by us that a selected elicitation method
must adhere to them:
1) The facilitation of disclosure of multiple perspectives among VN actors. The reason
for this is that in a VN setting different actors with diverse perspectives collaborate
in providing integrated solutions.
2) The facilitation of distributed requirement elicitation, as VN actors might be located
in different geographical and time zones.
3) Allowing for group communication, questioning, comparing and reflecting, and
achieving consensus among actors of a VN. In a VN setting, requirement elicitation
process is a collaborative efforts of VN actors. Thus, communication among actors
as a basis for joint actions is required.
In order to select the appropriate elicitation method, we consider three well-known elicitation
methods which enable communication as an option: an individual interview, a focus group,
and a Delphi method [63, 164]. Each of these methods is a means for realizing an asking
strategy and enables communication [93]. Based on the foregoing three requirements, we
discuss the comparison between these alternative methods in the following.
An individual interview can support multiple perspectives in a distributed setting. But it could
not support group communication, interaction within a group and consensus [104].
A focus group brings actors together in a discussion group session, thus it can support
multiple perspective and allow for group communication and consensus. But it can suffer
from s dominating player [104, 164]. In addition, it can be difficult to organize a focus group
session in a distributed setting due to the number of different actors that are involved and
logistical costs [422].
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A Delphi method is a structured process with iteration rounds and with controlled feedbacks
aimed at obtaining reliable judgments and opinions of a group of experts anonymously [221,
352]. The anonymity feature of a Delphi method allows participants to express their ideas
unbiased by peer-group pressure and eliminates undesirable group effects, such as the
destructive dominance of a more powerful participant [221].
Based on the results of this comparison, a Delphi method was selected. The advantages of
applying a Delphi method are [134, 221, 352]:
1) By using a group of experts, a Delphi allows obtaining multiple ideas and
perspectives.
2) Supports asynchronous communication and distributed requirement elicitation.
Regardless of geographical and time constraints, each expert can participate in the
Delphi sessions.
3) The structured process of iteration and controlled feedback of a Delphi contribute
to more objectivity, group communication, refinement, and group consensus.
However, there are also a number of potential concerns about a Delphi method [134, 221].
Here, three concerns and the tactics used in this study to mitigate them are explained.
1) Questions, if poorly formulated, could lead to poor quality results. To deal with this,
our reference models were used as a basis for defining a set of well-structured and
directed questions. Additionally, the unambiguity of the designed questions was
checked by conducting pilot studies, which resulted in some modifications.
2) Inefficient application of this method, such as inaccurate expert selection or lack of
explanation to the experts. To mitigate the first issue, eligible experts were selected
according to selection criteria. To address the second issue, at the beginning of
Delphi sessions, a brief introduction of the Delphi method was given to the
participants. Moreover, a brief theoretical description of the reference model was
presented, to keep the focus of the conversation on the subject of the study.
3) Insufficient analysis of results. To address this issue, data analysis was done in a
structured way as explained in the following.
Design step 3)
In this step, based on the combination of results of design steps 1 and 2, a reference modelbased user requirements elicitation process was designed. This artifact is a typical Delphi
process, but now supported by the selected/designed reference model. The structure of the
reference model is used for design of Delphi protocols and for data analysis. As we were
looking for both user requirements and rationales for requirements, we opted to select an
interview-type Delphi rather than a questionnaires-type Delphi. Each interview-type Delphi
round consists of semi-structured interviews, one with each expert individually. The semi130
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structured interview allows experts to give enriched answers by providing details and
examples and to provide clarifications when asked for [412]. This artifact consists of these
steps:
a)
b)
c)
d)
e)
f)
g)

Expert selection,
Design of a protocol of the 1th Delphi round based on the structure of the
selected/designed reference model,
Execution of the 1th Delphi round,
Data analysis based on the structure of the selected/designed reference model
and feedback to the participants,
Design of a protocol of the 2th Delphi round based on the results of a 1th round
and the structure of the selected/designed reference model,
Execution of the 2th Delphi round,
Data analysis based on the structure of the selected/designed reference model
and feedbacks to the participants.

In the following, these steps are explained by using information from our study. In our study,
to demonstrate the feasibility of this artifact and as a proof of concept, the two reference
models (i.e., the VN-CKM challenge and the VN-CKM process reference model) were used
separately in the design of two instances of this artifact.
It should noted that in this explantion we consider steps b and e, steps c and f, steps d and g
as comparable pairs so, a single description is provided for each.
Step a)
As the efficient application of the Delphi method relies on the selection of eligible experts to
participate in the Delphi rounds, this selection should be done carefully [221, 352]. In this
study, the research team identified a set of criteria with arguments to select qualified experts
to participate in our study:
1) To cover multiple perspectives of the networked collaboration of VN, a
heterogeneous group of experts should be selected. For this, different organizational
roles (i.e., integrated solution process experts, knowledge experts, and IT experts)
were considered in selecting experts. People in these roles were assumed to know
integrated solution processes, knowledge management processes and systems, and
customer knowledge.
2) To gather the experts’ argumentations and justifications, experts must be capable of
giving answers at levels of sufficient abstraction. For this purpose, we considered at
least a professional bachelor degree as necessary.
3) Experts needed to understand the context of this research. To facilitate this
understanding, they should directly be involved in inter-organizational collaborative
activities, in which frequent interactions with customers and partners were possible.
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4)

The expert was required to have at least one year of experience in working in a VN
setting to comprehend the concepts of a VN and integrated solutions.

Step b and e)
In each Delphi round, information was gathered by a researcher through semi-structured
interviews with each expert individually and the anonymity of responses was thus
maintained. This conversation should be structured around user requirements and their
rationales for requirements. For this, in each Delphi round, interviews were guided by a set
of open-ended focused questions. These questions were defined based on the structure of the
selected/designed reference model and placed in a Delphi protocol (for each round). It is
recommended that systematic asking of focused questions during such a conversation,
stimulate participants toward deeper thoughts before they give answers and this helps them
to identify and articulate their requirements [296]. In addition, to ensure that the questions
were formulated appropriately, the protocol of each Delphi round was examined in a pilot
interview.
As an example, consider the protocol of the first Delphi round which was based on the VNCKM challenge reference model. The open-ended questions were associated with each of the
challenges of this reference model. Hence, in the protocol, for each of the challenges it was
separately asked whether an IT-based system can play a role in mitigating that challenge. If
so, then it was asked what you want to be able in dealing with that challenge. Whenever an
expert proposed the requirement, the rationale for the proposal was also asked by asking
‘why’ question. Asking ‘why’ questions encouraged participants to think before answering
and to give their opinions more precisely.
Regarding the protocol of the second Delphi round, it was designed based on the results of a
first round and the selected/designed reference model. As an example, consider the second
Delphi round based on the VN-CKM challenge reference model. For each challenge of this
reference model, the suggested user requirements with the given rationales of all of the
experts from the first Delphi round were combined and used in the protocol of the second
round. By using this protocol, the experts were asked whether they recognized their own
inputs, in order to check the quality of our interpretation. It was then asked which of the
requirements suggested by other experts were useful in the context of their VN.
Subsequently, they were asked for additional requirements, as they saw the feedback of
others and could be triggered by the suggestions and rationales of the other experts.
Step c and f)
The first Delphi round is for individual brainstorming where each expert gives his
requirements independently from the others. To determine the accuracy of our interpretation
of the participants’ requirements and their associated rationales and to give them an
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opportunity for comments, the results of the first Delphi round were returned to them. The
second round is for verification of the results of the first round, and for justification/adding
the expert’s suggestions based on controlled feedback from the others [221]. During each
Delphi rounds, data are collected through semi-structured interviews guided by one of the
designed Delphi protocols.
Step d and g)
Conducting each Delphi round was resulted in data on user requirements and the rationales.
To analyze these data, a structured data analysis process was followed. Here, a summary of
this process is given (see for further details [23]). First, regarding the qualitative nature of the
user requirements, data analysis was done based on the content analysis approach [249].
Second, for each Delphi round, to structure the data analysis process, a data extraction form
was designed which was based on the structure of the selected/designed reference model.
Third, the form was completed for each interview using relevant quotes from his or her
transcript. For instance, regarding data from the first Delphi round that was based on the VNCKM challenge reference model, a quote was relevant if it contained a user requirements and
the accompanying rationales corresponded to each challenge of the reference model. Fourth,
after each Delphi round, to ensure that interpretation and positioning of the participant quotes
were done correctly, a summary of user requirements and the rationales were mailed to each
expert. After that, the summary of requirements and the rationales of all experts were
combined to be used for design the protocol of the subsequent round.
6.3.2 Evaluation phase
In the design phase, by using our two reference models, two instances of a reference modelbased user requirements elicitation process via a Delphi method were designed. In this phase,
the applicability and usefulness of each of these instances were evaluated. Applicability
means that each instance of the designed reference model-based user requirements elicitation
process works in a real-life VN business situation and results in an outcome which is a set of
user requirements and their accompanying rationales. Usefulness means that each instance
of the designed artifact enables addressing the seven user-related elicitation problems. This
phase consists of four main parts:
1)
2)
3)
4)

Evaluation strategy and evaluation method selection,
Case selection,
Data collection,
Data analysis.

6.3.2.1 Evaluation strategy and evaluation method selection
To evaluate a designed artifact, different evaluation strategies have been proposed in the
design science research literature [174, 290, 389]. For instance, Venable, et al. [389]
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classified these evaluation strategies as artificial evaluation and naturalistic evaluation
strategies.
In this study, the naturalistic evaluation strategy was chosen as the more appropriate one. The
reason for this choice is that the designed user requirements elicitation process (i.e., a Delphi
process supported by the reference model) is a communication-rich process in which human
actors in a real-life VN setting should be involved to be able to evaluate the applicability and
usefulness of this designed artifact. An artificial evaluation is not able to embrace all the
complexities of human interactions in a real situation. The naturalistic evaluation is a humanfocused approach and it explores the performance of a proposed artifact in a real environment
[389]. So, it is was selected for this study.
Among the evaluation methods under naturalistic strategy, action research, a survey, and a
case study were considered as the alternative methods to be used in this study. Each of them
had its strengths and weaknesses. In action research, the focus is on defining the actual
problem-by-problem owner and carrying out iterative reflections until a practical solution for
the specific problem is achieved; consequently, it requires long-term collaboration [342].
Regarding the setting of this study, i.e., a VN context, the way the research problem is defined
(beforehand by the research team), and also the time frame of this study, the action research
approach would not fit properly.
Among the two other alternative evaluation methods, the survey’s ability to consider the
context of a designed artifact is limited, as it uses closed questions in collecting data [412].
This limitation can severely restrict an in-depth evaluation of the usefulness of the designed
elicitation process in the context of a VN. Consequently, a case study approach, which
enables both considerations of the research context and an in-depth investigation of the
phenomenon in its actual context [103, 412] is considered as the most appropriate evaluation
method for this study.
6.3.2.2 Case selection
Based on selecting a case study as an evaluation method, one study for evaluating each
instance of the reference model-based user requirements elicitation process was conducted.
The first study was based on the VN-CKM challenge reference model and the second study
was based on the VN-CKM process reference model.
In both studies, a purposive sampling strategy was followed to select information-rich cases
[106]. For this, four selection criteria were defined:
1) Regarding a customer-centric view of networked collaboration in a VN setting. In a
selected case, a customer has to be actively involved in the integrated solution
provision process;
2) Regarding the triad as a building block of a network [124], at least three actors have
to be involved in each case;
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3) In a selected case, a networked collaboration of actors has to lead to at least one
concrete integrated solution;
4) Since the solution provision process is regarded as a knowledge-intensive process,
this characteristic should be evident in a selected case.
Based on these criteria, we were pleased to find as many as eight value networks for the first
study. This gave an opportunity to provide a wider view on the applicability and usefulness
of the first instance of the designed artifact (based on the VN-CKM challenge reference
model) across different networks. A summary of the studied VNs is presented in Table 6.4.
For confidentiality reasons, they are anonymized.
For each of those value networks, one actor participated in our research. For the second study,
only one of the VNs from the first study was willing to cooperate. Fortunately for the second
study, three actors of the participating VN could be involved. This gave an opportunity to
provide a deeper view on the applicability and usefulness of the second instance of the
designed artifact (based on the VN-CKM process reference model) among different actors of
the same network.
Table 6.4 - Case description
Case study Value network

Case 1

Case 2

Customized solution offering

A

Object detection solutions

B

Communication management software solutions.

C

ICT solutions for education

D

ICT management solutions for stable IT infrastructure

E

Examination services for industries

F

Financial document management solutions

G

Business intelligence consultancy services

H

Testing systems for industries

F

Financial document management solutions

Based on the defined expert selection criteria in Section 6.3.1, in each study, a heterogeneous
group of experts was selected to participate in our research. In the first study, one expert from
each VN participated. In the second study, three experts from each actor were selected.
However, one of the nine experts withdrew himself from the participation because of personal
time restrictions. Regarding the required number of experts to be included anonymously in
Delphi sessions, in both studies, the number of eight was in line with the recommendations
of Hallowell and Gambatese [163].
6.3.2.3 Data collection
An actual full user requirements elicitation project was not executed. This research is limited
to establishing a proof of concept. So, in each study, the specific parts of one of our reference
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models were used for the evaluation of the applicability and of the usefulness of the designed
artifact. We reflect on this limitation in Section 6.5.
In the first study, the top ten most important and relevant challenges from the VN-CKM
challenge reference model and in the second study the tacit-related processes from the VNCKM process reference model were used.
Two members of the research team, one for each of the studies, collected data independently.
Each served as a neutral facilitator who guided the group of experts, who were anonymous
to each of the other participants. All interviews were recorded, transcribed, and preserved in
the research database. The data collection process of both studies covered a period of over
four months and resulted in entire 31 in-depth interviews. This encompassed 16 interviews
in the first study and 15 interviews in the second study (one of the participants could not take
part in the second round of Delphi because of personal time constraints). The average
duration of these interviews was one hour.
Data collection for evaluating the applicability
As mentioned above, in each study, based on the specific part of one of the reference models,
a designed reference model-based user requirements elicitation process was executed to see
whether it works in a real-life VN setting and results in a set of user requirements. In each
study, data were collected through two-round interview-based Delphi process guided by the
Delphi protocols which were designed in Section 6.3.1.
Data collection for evaluating the usefulness
In each study, the usefulness of one instance of the designed user requirements elicitation
processes in dealing with the seven user-related elicitation problems (Table 6.1) was
evaluated. This was done by asking open questions at the end of the second Delphi round.
Directly asking closed questions about the user-related elicitation problems might bias
experts toward confirmation. To avoid this bias, the participants independent of each other
and without being primed by the closed questions were asked open questions about the
usefulness, followed by the ‘why’ question. By asking ‘why,’ we were looking for the
arguments of the experts.
For instance, it was asked, are you triggered by this user requirements elicitation process;
do you find this approach useful? Why? To give an impression on such data two example
quotes of the experts are presented. Service delivery manager from VN (C) of noted:
“because it enables me to formulate a couple of things that implicitly run through my head.”
IT architect from Case 2 stated: “as the context is made very clear and this requirements
elicitation process provides multiple perspectives on user requirements.”
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6.3.2.4 Data analysis
In line with the data collection, in each study, the data analysis encompassed two parts: one
for evaluating the applicability of the designed artifact, and one for evaluating the usefulness
of the designed artifact. The entire research team was involved in data analysis.
Data analysis for evaluating the applicability
To evaluate the applicability of the designed reference model–based user requirements
elicitation process, a set of criteria was defined by the research team. The designed artifact
must adhere to:
1) Being executable in a real situation of a VN.
2) Being well acceptable by the participants.
3) Being able to identify and capture multiple user requirements with their underlying
rationales. For this purpose, for each question of the first Delphi session, each
participant should give at least one suggestion with reasoning for it.
The execution of the designed elicitation process would result in an extensive set of initial
user requirements which may contain similarities. To provide a more coherent, wellstructured, and smaller set of user requirements types at a higher level of abstraction, in each
study, the initial list was then classified in a structured way by the research team, based on
the structured classification approach in Metaplan sessions [156], see for further details in
Bagheri, et al. [23].
The well-structured set of user requirements types of the two studies, i.e., the results of the
two classifications, were then cross-compared. The focus of this comparison was on
identifying the complementarities of these two sets. Although, as mentioned before, the two
reference models of VN-CKM processes and VN-CKM challenges were used partially in the
evaluation phase, these two well-structured sets of user requirements types should be
complementary, because these two reference models are complementary. The research team
made this comparison in the research group meeting in which the user requirement types of
the two sets were compared against each other.
Data analysis for evaluating the usefulness
To evaluate the usefulness of the designed elicitation process, the experts’ answers to the
dedicated questions were analyzed. The objective of this analysis was to link their answers
to the seven user-related elicitation problems presented in Table 6.1. Given this objective and
due to the descriptive nature of these data, the participants’ answers were analyzed by using
a content analysis approach [249]. This was done by the research team by conducting the
processes of open coding and closed coding. Open coding was done to establish meaningful
categories of labels from the content analysis of these answers. Closed coding was done to
link these emerging categories of labels to the user-related elicitation problems.
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In the open coding process, the participants’ answers in both studies were pulled together
into a single document. These data were pulled because using one instance of the same
elicitation process in each study and following the same approach for evaluating the
usefulness of the designed artifact leads to comparable data. Subsequently, each answer was
read carefully to identify the expert’s arguments (i.e., a number of words or phrases)
regarding the benefits of the designed elicitation process. To identify the arguments,
keywords such as ‘so,’ ‘because,’ and ‘I think’ were used. Then, the identified arguments
were labeled by the research team to summarize their meaning. The same label was given to
similar arguments. This process resulted in the categories of labels which showed the
participants’ perceived usefulness of the designed artifacts.
In the closed coding process, to see whether the perceived usefulness can support addressing
any of the seven user-related elicitation problems, the categories of labels which emerged
from the open coding were discussed against the seven elicitation problems. This discussion
was based on logical reasoning given by the research team members. To facilitate this group
discussion, three criteria were defined by the research team:
•

•

•

Strong support (++): the label shows strong support for the elicitation problem if,
based on the logical reasoning in a group discussion, a clear link between label and
problem can be identified.
Weak support (+): the label shows weak support for the elicitation problem if, based
on the logical reasoning in a group discussion, an indirect link between label and
problem can be identified.
No support (-): the label shows no support for the elicitation problems if no logical
reasons can be found.

Following this process, the categories of labels of perceived usefulness were mapped to the
user-related elicitation problems.
To give an impression on how the research team conducted this open and closed coding
process, one example is presented here. Consider this expert answer “it is useful as you show
the list of VN-CKM challenges and provide a consistent and structured way of looking at
them during the two Delphi sessions, by going through the list I do see things which I can
plot on what we do”. In open coding process this answer was read carefully by the research
team and the two arguments were highlighted and labeled, respectively, “the elicitation
process has a clear structure” and “idea generation”. In the closed coding process, for
instance, we argued that as the designed elicitation process has a clear structure, it provides
a common basis for communication, so it strongly supports addressing the elicitation problem
of “communication flow between project team and users.”
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6.3.3 Research validity and reliability
In qualitative research addressing the rigor and trustfulness of a research process and its
findings, both quantitative terms (i.e., internal and external validity and reliability) and
equivalent qualitative terms (i.e., credibility, transferability/generalizability, and
dependability/consistency) have been wieldy used [254, 366, 412]. The rigor and trustfulness
concerns are about establishing confidence in a research process and its results [254]. To
address the reliability, internal and external validity of this study employ different tactics, as
suggested by Creswell [85], Merriam and Tisdell [254], Yin [412].
Tactics used to deal with the reliability concern:
• The precise description of a research objective and theoretical foundation of the study.
• The definition of criteria for selecting the reference models, elicitation methods, case,
and experts.
• Providing detailed descriptions on a well-structured research process.
• Development and refinement of Delphi protocols (by conducting four pilot
interviews).
• Consistently and transparently collecting data, carrying out a data analysis process,
and documenting results in a research database.
• Presenting at the beginning of the Delphi sessions a brief introduction of the reference
model. The familiarity with the reference model increased the likelihood that all
participants had similar domain knowledge.
• Carrying out the data analysis, about evaluating the applicability of the designed
artifact, by the researcher who collected the data. To avoid researcher bias and to
facilitate cross-checking, a random set of transcript data was analyzed independently
by another researcher, and the results were compared. Consistency in the data analysis
results of the two researchers signals the reliability of the research. In case of
disagreements research group meetings were organized to discuss issues and to reach
an agreement.
• Carrying out data analysis through open coding and closed coding, about evaluating
the usefulness of designed artifact, by all research team members through several
meetings. In the case of disagreement, the discussion was continued until an
agreement was reached.
Tactics used to deal with the internal validity concern:
• In the evaluation phase, data triangulation was used. Within each study, a
heterogeneous group of experts with multiple perspectives was selected. This was
done on the basis of selection criteria defined by the research team.
• Data analysis was done on the basis of a structured process of content analysis.
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• Logical reasoning of the research team provided a substantial discussion on the link
between perceived benefits of the proposed elicitation process and the seven userrelated elicitation problems.
• We are aware of researcher bias in data interpretation during data analysis. To
overcome this issue and to enhance objectivity, the reference models were used as a
guideline.
• Generally, using a model made people think within a particular framework, so the
world beyond the model became less visible [77]. By following a well-structured
research process in developing the reference models we believed that they together
covered the key elements of VN-CKM application domain significantly.
Tactics used to deal with the external validity concern:
Based on the purposive sampling strategy used in both studies and the replication logic
behind the first study we are confident that the results can be generalized into similar VN
settings.

6.4 Results
The results of design phase, for the sake of readability, are presented in Section 6.3.1. In this
section, the results of the evaluation phase is given. A summary of results of data analysis
process of evaluating the applicability and usefulness of the designed artifact is given in the
following:
- Regarding the applicability: The results are quite satisfactory which means that the
designed artifact works in a VN setting and results in an outcome which is a set of user
requirements.
- Regarding the usefulness: The results show that the designed artifact is useful in
addressing the user-related elicitation problems in a complex situation of a VN.
These results are explained in details in the subsequent sections.
6.4.1 Results of evaluating the applicability
Based on the criteria defined in Section 6.3.2.4 the results for evaluating the applicability of
the designed artifact are given here. In each study, one instance of the reference model–based
user requirements elicitation process via two-round Delphi process was successfully applied.
Overall, both instances judged quite satisfactory by the experts.
In the first study only one expert (from Case E) had unsatisfactory responses to the designed
elicitation process. For instance, he mentioned, “We have already solution for these VN-CKM
challenges, so not much changes for me”. This quote indicates that he might have felt
overconfident regarding the current situation. As a result, he was likely to overlook
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suggestions given by other participants. In the second study one expert, despite his
willingness to participate and rescheduling several sessions, could not take part in the second
Delphi round.
The data analysis process of the first Delphi round of the two studies resulted in 16 completed
forms. Almost all participants agreed with interpreting and positioning their answers (two
gave minor comments on presenting their requirements). In the first study, each participant
offered one or two requirements for each of the top ten challenges of the VN-CKM challenge
reference model. A similar number of suggestions were also observed in the second study
about tacit-related processes of the VN-CKM process reference model. In total the initial sets
of 111 and 120 user requirements with their accompanying rationales were obtained,
respectively, from the first and the second study. These results indicate that in both studies
the first Delphi round was executed successfully and it enabled identification and capture of
multiple perspectives on the user requirements.
In addition, in the first Delphi round, participant arguments (i.e., answers to why questions)
indicated that their proposed requirements are meaningful and plausible.
The data analysis process of the second Delphi round of the two studies showed that all 15
experts recognized their own suggestions (i.e., results of the first Delphi session), which
means that the content analysis was done properly. In addition, they often found the
suggestions of others useful. Furthermore, triggers from the others’ input resulted in 11 and
ten additional requirements, respectively, in the first study and the second study.
Then, in each study, through three Metaplan sessions, the sets of user requirements (i.e., the
outcome of second Delphi) were classified systematically into two well-structured sets of
user requirement types. While in the first study the classification process resulted in 21 user
requirements types, in the second study, this process resulted in 13 users requirement types
[23]. These two well-structured sets of user requirements types of these studies were then
compared against each other. This comparison showed they complemented each other. It also
showed that each study extensively pointed to the several user requirements in accordance
with the specific reference model used in that study. Also, significant overlaps between these
two sets, mainly in the area of communication and data storage, were observed. These
overlaps indicated that both instances of our reference model–based elicitation process
enabled a focused discussion.
6.4.2 Results of evaluating the usefulness
In this section, the results of data analysis process for evaluating the usefulness of both
instances of the designed reference model–based user requirements elicitation process in
dealing with user-related elicitation problems is presented.
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First, the open coding process of content analysis by the research team resulted in generating
seven categories of labels which show the perceived usefulness of the designed artifact by
the experts (Table 6.5). Second, based on the criteria defined in Section 6.3.2.4, the closed
coding process was conducted by the research teams to map between the seven categories of
the labels and the user-related elicitation problems. The results of this closed coding process
are summarized in Table 6.5.
According to Table 6.5, some conclusions can be drawn:
• The findings show that for each of these seven elicitation problems there is at least one
strong support from the labels and quite often more. This indicates the usefulness of the
designed reference-based user requirements elicitation process via a Delphi method in
addressing the user-related elicitation problems in principle.
• As mentioned by 12 experts, the designed user requirements elicitation process has a
clear structure. This clear structure strongly supports addressing six out of the seven
user-related elicitation problems.
Table 6.5 - Usefulness of the designed artifact in addressing the user-related elicitation problems
User-related elicitation problems
Labels of
perceived
usefulness of
the designed
elicitation
process by the
experts

Repetition
by people
out of 15
experts of
the two
studies

The elicitation
process has a
12
clear structure
Enhances idea
11
generation
Creates
situational
6
awareness
Provides
multiple views
4
on user
requirements
Allows in-depth
insights on own
3
requirements
Enables
prioritizing user
2
requirements
Enables asking
2
better questions
Total strong and weak
support
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• The label of “enables asking better questions” implies to the fact that a pure asking is
too complex to be followed by the experts in a VN setting. Thus, the combination of the
reference model and asking strategies for eliciting user requirements is suitable. This
means that, in a complex situation of a VN, our designed artifact could help users to
identify and articulate their requirements systematically.
• Although the results of the two studies were combined in Table 6.5, each study leads to
the same conclusion. This means that both instances of the designed elicitation process
produce comparable results.
Further discussions on the results are presented in Section 6.5.

6.5

Discussion

This discussion consists of three main parts. First, a brief overview of the research objective
and research process is given. Second, some discussion of the results and limitations of both
phases of this study is given. In the end, some findings of this study are compared with prior
studies.
The importance and relevance of operational BITA are acknowledged in both literatures on
VN and a software requirements engineering. Despite the contributions of studies on BITA
within the software requirements engineering literature, the focus of previous studies is
mainly on a single organization and a pure asking strategy [48, 223, 349, 376]. In a complex
situation of a VN setting (Section 2), using a pure asking strategy in the user requirements
elicitation process might not yield a satisfactory result. An alternative would be applying an
asking strategy in conjugating with a reference model strategy [93].
In this study, we focused on the set of seven user-related elicitation problems identified above
(Table 6.1). To deal with these problems within a VN setting, based on the design science
research approach and the combination of the two elicitation strategies of Davis [93], a
reference model–based user requirements elicitation process was designed successfully. To
demonstrate the feasibility of this artifact and as a proof of concept, we designed two
instances of it. The applicability and the usefulness of each of these instances were evaluated
successfully by applying the evaluation method of the case study.
The reference model strategy was realized through selection of the two reference models of
VN-CKM process and VN-CKM challenge. These two reference models are from the key
capability of the VN-CKM. Our focus on addressing BITA for this strategically relevant key
capability area is based on a fact that the primary locus of alignment (i.e., where alignment
is tightest) should be for the key capabilities areas of a VN [313, 360]. If a degree of BITA
in these areas is low, a VN might encounter difficulties to achieve its goals.
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Also, the asking strategy was realized through election of a Delphi requirement elicitation
method. The reference model strategy was realized through using specific reference models.
All of these selections were based on theoretical justifications which ensure the theoretical
vigor of this study. Then, two instances of the reference model-based user requirements
elicitation process were designed. Each of them consisted of two-round Delphi sessions
facilitated by one of our reference models. The reference models provided a common basis
to define focused questions. These questions were asked and guided the conversation during
Delphi sessions.
Some discussion on the results and limitations of the evaluation phase is given below.
•

•

•
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In the evaluation phase, as a proof of concept and for a practical reason, in each
study specific parts of our reference models were used. In the first study top ten
important and relevant challenges from the VN-CKM challenge reference model
and in the second study the tacit-related processes from VN-CKM process reference
were used. As the significant and the most relevant parts of these models were used
in one of the studies, they were sufficient for the purpose of this study. Therefore,
including the rest of the parts would be more of the same and seems unlikely to
affect the results.
An actual full user requirements elicitation project was not executed. This research
is limited to establishing a proof of concept. However, we believe that the results of
the evaluation phase are valid because the evaluation was based on the rigorous
research methodology, the experts were committed in their collaboration to this
research, they participated seriously and actively in both Delphi sessions, and they
recognized the quality of the results. To support our argument three example quotes
from the experts are presented. Customer communication manager from VN (B)
stated: “for sure I will have a look at this together with a consultant.” Service
delivery manager from VN (I) said: “the translation of these user requirements to
concrete IT solution steps would be very useful for us.” An account manager from
VN (I) noted: “I have even used the results of this user requirements elicitation
process in an important presentation for customers and suppliers.” Therefore, we
expected that in a real software requirement engineering project the similar results
would be obtained.
The two reference models used in this study together provide rich views on a number
of different aspects of application domain of VN-CKM that might not be considered
explicitly in a pure asking strategy in a complex situation of VN. However, we
realize that the process-based and challenge-based reference models are not the only
options available. Other types of reference models such as goal and data reference
models might be useful as well. This should be investigated in future research.
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Regarding the evaluation of the applicability of the designed artifact:
• Empirical findings showed both instances of the designed user requirements
elicitation process were executable in practice, and they were widely accepted by the
participants. These findings demonstrated that the artifact works, which in essence
indicates the applicability of the combination of the asking strategy with the reference
model strategy for eliciting user requirements in a VN setting. This study, by
conducting two separate studies for each of the reference models, provided a sufficient
basis for establishing a proof of concept.
• Although the Delphi questions were formulated in terms of user requirements, in some
cases participants arrived at a solution (in term of specific IT functionality). For the
purpose of this research making a distinction between the existing IT solutions and a
new user requirement was not vital. However for the actual user requirements
elicitation process in a software development project, this distinction must be made
explicitly.
• During the elicitation process usually a large number of user requirements are
collected. Thus, it is necessary to structure them in a proper way [77]. Dealing with a
large size of user requirements is a general concern of all elicitation methods [63]. To
deal with this, in this study, the structure of Delphi method enabled us to combine and
narrow down the results of the first round to be used as an input for the second round.
In addition, the structure of our reference models further enabled us to classify the two
lists of user requirements (results of the two studies) through Metaplan sessions into
two well-structured and smaller lists of user requirement types.
• Cross-comparison of these two lists of user requirement types indicated they were
complementary and overlapping. The overlaps indicated that our reference model–
based elicitation processes via a Delphi method enabled a focused discussion. But it
also implies duplication. In the actual elicitation process, to avoid such duplication,
the overlaps need to be handled by integrating the two reference models.
Regarding the evaluation the usefulness of the designed artifacts:
•

•

In the first study, the designed elicitation process was implemented in eight value
networks. In the second study, the designed artifact was implemented in a single
VN. This difference is a matter of breadth versus depth. Of course for each of our
studies, we would like to have both of them to get better quality research. That is a
limitation of the current study. But we see that in both studies, the results of
evaluating the usefulness of the designed artifact were similar and comparable.
In evaluating usefulness, the focus was on what the experts thought about the
designed elicitation process and their arguments for such thoughts. Therefore, open
questions were asked to avoid to a large degree risk of participants’ bias. But we
could not guarantee that we fully control this bias. We believe that the results,
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•

although indirect, are more reliable.
A well-structured content analysis (open coding and closed coding) of these answers
enabled mapping of the perceived benefits of the designed elicitation process into
the seven user-related elicitation problems. Accordingly, each of these elicitation
problems was strongly supported by at least one of the labels (Table 6.5). This result
indicated that the design artifact helped to address these problems. The improved
elicitation process can thus result in more complete, unhidden, consistent, and
traceable set of user requirements. As a logical consequence, if the user
requirements in the scope of VN-CKM application domain are properly met by
supportive IT-based systems functionalities, then the business and IT will be aligned
better in this particular area. This needs further investigation in a future study of the
IT-based systems development project.

The following discussion reports on the two widely perceived benefits of our designed
artifact: the clear structure and idea generation. In each discussion, the empirical findings of
this study are compared with prior studies from the software requirement engineering
literature.
Clear structure of elicitation process: 12 out of 15 participants perceived that the designed
user requirements elicitation process has a clear structure. According to table 6.5, this clear
structure strongly supported six out of seven elicitation problems. This finding is in line with
the prior studies that have demonstrated that providing a structure for user requirements
elicitation process was beneficial. For instance, it enhanced communication [77, 164, 175]
and shared understanding [77, 140, 422], enabling a focus on the requirements and the needs
of the user [93], supporting traceability and consistency [94, 164, 175], and uncovering
hidden/incomplete requirements [77, 93, 175, 296].
In prior studies, such a structure was quite often provided by asking-based elicitation methods
[164, 175, 422]. Given the complexity of a VN setting, a structure offered by pure askingbased elicitation methods may not be sufficient for this setting. Different from past research,
in the current study a specific way of providing a clear structure for user requirements
elicitation process was developed. It was rooted in both the structure of the reference model
and the structure of the Delphi method. Also, this way of providing a clear structure for
elicitation process was more in tune with the circumstances of VN and the user-related
elicitation problems. Furthermore, the structure of the designed reference model–based
elicitation process is simple, without any technical details, and easily understandable by
nontechnical business people.
Idea generation: 11 out of 15 participants perceived that the designed elicitation process
facilitated idea generation, triggered people to start thinking explicitly about their needs, and
provided a source of inspiration. It, therefore, aided actors in VN to articulate their
requirements, to recognize the missing requirement, and to identify further requirements.
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Proving a source of inspiration and idea generation was similar to those of previous studies
[51, 93, 259, 296]. For this provision, different approaches such as using an existing
model/system as an anchor point [93] and using directed questions as checklists [51, 259,
296] have been suggested. These approaches primarily aid recognition and stimulate and
activate people’s memories. Such an approach is usually used in combination with one of the
elicitation methods. For example, in prior research, a set of context-independent focused
questions were used in the user requirements elicitation process via interview [51, 296].
Empirical findings of these studies indicated that focused questions stimulate information in
user memory and cause the user to reason and generate arguments; hence, they can improve
idea generation and reduce the risk of incomplete/hidden user requirements [51, 296]. In the
present study, we have extended these findings:
•

•

•

In contrast to individual idea generation via an interview in previous studies [51,
296], in this study, collaborative idea generation via iterative Delphi sessions was
conducted. In a network setting, collaborative idea generation by transcending from
an individual focus promoted a more thorough understanding of the user needs [164,
271].
In contrast with previous studies in which context-independent focused questions
have been used, by using our reference models a set of context-dependent focused
questions were used in this study. It has been recommended that context-dependent
focused questions are more effective than context-independent questions [50, 51,
296].
While previous studies have evaluated the usefulness of their approach in a single
organization setting [51, 296], we evaluate the applicability and usefulness of our
approach in the complex network situation of a VN.

6.6 Conclusion
The objective of this study is to design and evaluate a reference model–based user
requirements elicitation process to address the user-related requirements elicitation problems
with the aim of contributing to better achievement of operational BITA in a VN setting. The
design of the user requirements elicitation process is triggered by the seven user-related
elicitations problems identified from the literature which ensures research relevance. These
problems are communication flaws between the project team and the customer,
terminological problems, weak knowledge of application domain, stakeholders with
difficulties in separating requirements from previously known solution designs, incomplete
and hidden requirements, missing traceability, and inconsistent requirements.
To deal with these user-related elicitation problems, based on design science research
approach, a reference model–based user requirements elicitation process was successfully
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designed and evaluated in practice. We do not claim that this approach is the best, but
demonstrate its applicability and usefulness in practice.
This study contributes to software requirements engineering literature. Firstly, based on 31
interviews with practitioners from eight value networks in the Netherlands in two-round
interview-based Delphi process, the empirical findings indicated the viability of using a
reference model–based user requirements elicitation process in dealing with these seven
elicitation problems within the complex situation of a VN. Secondly, the results of this study
demonstrate the capability of using a reference model strategy to compensate for the
limitation of asking strategy in a more complex situation such as a VN setting.
In addition, our designed artifact by addressing these seven elicitation problems improves the
requirements elicitation process. It thus contributes to operational BITA improvement within
a VN setting, specifically in the area of customer knowledge management of a VN. Hence,
this study also contributes to the operational BITA research in VN literature.
The results of our study confirmed the suggestion of Osterwalder, et al. [278] that a reference
model could improve the requirements elicitation process and thus could contribute to the
creation of a shared understanding between business and IT, leading to better alignment.
This research provides practitioners with a reference model-based approach for conducting
user requirements elicitation process in a VN setting. It can be applied in real-world projects
to support asking-based elicitation methods, handle the user-related elicitation problems, and
thus substantially improve user requirements elicitation efforts. Moreover, the designed
artifact can be used as a basis for developing a guideline to be used by software engineering
team in designing and developing supporting IT-based systems in a VN setting.
Five suggestions for future research are presented below.
First, as demonstrated in Table 6.5, the two elicitation problems of communication flow and
weak domain knowledge are supported well by the designed artifact. Within literature on
BITA, these problems are acknowledged as the two main barriers to achieve better BITA [7,
237, 299]. We believe that our reference-based elicitation process can contribute to dealing
with these BITA barriers. This needs further investigation in future work.
Second, the two Delphi sessions as used in this study are a creative space that can naturally
lead to a large number of user requirements. The two initial lists of user requirements are
then classified systematically into the smaller sets of user requirements types at a higher
abstraction level. For the purpose of this research study two-round, Delphi is sufficient. For
a future study on the actual user requirements elicitation process with the aim of developing
software systems, we recommend that based on the results of such a classification, a third
Delphi session will be conducted. Third Delphi round aims to determine the convergences
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among experts. The resulting list can be then used as a basis in the software development
project.
Third, in this study, the seven user-related elicitation problems are addressed by the designed
user requirements elicitation process. In order to fully capture and mitigate other elicitation
problems (Section 6.3), those problems and their associated mitigation approaches need to
be investigated in future studies.
Fourth, in this study, the two reference models which describe VN-CKM processes and VNCKM challenges were used separately in designing the two instances of the reference modelbased elicitation process. According to design science principle, the design-and-evaluation
cycle is typically iterated through justification and refinement until it reaches the final design
artifact [174, 290]. The first iteration is done in this study. The empirical findings of the two
studies demonstrate overlap between the two sets of user requirements. Therefore, to improve
and to refine the designed artifact, it is recommended that in future research the VN-CKM
process and VN-CKM challenge reference models be integrated into a single reference
model. Then, by using this integrative reference model, the second iteration of design and
evaluation of the reference model-based user requirements elicitation process can be started.
Fifth, we investigated the reference model-based elicitation approach to improve the
elicitation process in a complex VN setting. To enhance the generalizability of the research
results, we suggest that the applicability and usefulness of this approach in other complex
contexts will be evaluated in future research.

Chapter Summary
Chapter 6 answers RQ4 and describes step 4 of the research process. This chapter describes
the step-by-step research process to design and evaluate a reference model-based user
requirement elicitation process. It also represents a proof of concept for step 4. Based on our
two reference models (i.e., VN-CKM process reference model and VN-CKM challenge
reference model), which are designed and validated in the previous chapters, two examples
of a reference model-based user requirement elicitation process are designed. The
applicability and usefulness of these examples are evaluated in practice through conducting
separated case studies.
It should be stated that paper [27] presented in this chapter, which is under review at the
moment of writing this thesis, has a limited focus. Its focus is on addressing one category of
well-known elicitation problems (i.e., user-related elicitations problems) in a VN setting. For
doing this, in the paper, a reference model-based user requirement elicitation process is
designed and its applicability and usefulness are evaluated in practice. The two elicitation
problems of communication flow and weak domain knowledge are among other elicitation
problems which are addressed by our artifact. As identified in chapter 1, within the literature
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on BITA these two problems are also acknowledged as the two main barriers to achieve better
BITA. We can, therefore, conclude for this thesis that our designed artifact, i.e., a referencebased user requirements elicitation process, contributes to dealing with these BITA problems
and thus contributes to BITA improvement. This in turn enhances the BPM dynamic
capability of a VN. As mentioned in Chapter 1, BITA improvement relies on BPM dynamic
capability. The BPM dynamic capability is dedicated for the improvement of business
processes and supporting IT-based systems. Furthermore, we step from BITA improvement
to co-development of key business processes and their supporting IT-based systems. This
discussion allows us to draw this conclusion that our designed artifact by addressing these
elicitation problems contributes to BITA improvement and BPM dynamic capability
enhancement.
Besides that, during the evaluation phase, participants came up with suggestions for
improvements of both VN-CKM processes and their supporting IT-based systems. These
suggestions indicate the viability of our designed artifact for this co-development. Thus we
can conclude that our designed artifact can enhance the BPM dynamic capability of a VN
and contributes to BITA improvement in a VN setting.
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Chapter 7
Orientation toward IT
Besides the main research stream of this dissertation, which is started from the business side
of a value network (VN), we also provide some reflections from the IT side of a VN. In this
chapter (Figure 7.1), we intend to identify and classify IT-related issues and problems in the
context of a VN by answering this research question:
RQ 5) What are problems in relation to use of IT in a VN setting?

Figure 7.1- The structure of the thesis

The research results presented in this chapter has been published in [22]. Besides the paper
presented in this chapter, supportive documentation about the research process is presented
in Appendix E.
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7.1 Introduction
To react flexibly and continuously to customer needs, dynamic collaboration of actors in
value networks (VNs) heavily relies on both knowledge transfer and information and
communication technology (ICT). In the context of a VN on the one hand, knowledge is
regarded as a source of co-creation value and differentiation from competitors [289, 304]. On
the other hand, ICT provides an essential technological foundation for knowledge transfer
and operation of VNs [21]. We delineate a VN as a set of autonomous and distributed actors,
i.e. multiple suppliers and customers, which dynamically collaborate with each other and
integrate their resources and knowledge to co-create value with customers through offering
integrated solutions (i.e. bundles of products and services) [28]. The main characteristics of
a VN are respectively dynamic collaboration with partners, long-term interaction with
customers, and a customer experience–centric view on providing integrated solutions [20,
21]. Knowledge and technology, also covered by service-dominant logic in which they count
as operant resources, contribute to the co-creation of value [5].
However, knowledge management across a VN is a complex process and it often faces several
challenges. In this respect, a comprehensive classification framework of the knowledge
transfer issues (KTIs) in a VN setting has been developed in one of our previous work [28].
In this paper, we call this framework A. Meanwhile, actual implementation of knowledge
management processes across VNs heavily relies on knowledge management systems
(KMS). We call such systems value network knowledge management systems (VN-KMS),
which consist of sets of distributed, heterogeneous, and interoperable intra- and interorganizational IT-based systems [18]. We argue that to be success, besides having capabilities
to deal with the generic ICT issues of VNs, such complex VN-KMS also has to deal with
challenges related to knowledge transfer. However, literature on ICT issues of VN is still
evolving and to the best of our knowledge none of the efforts covers various aspects of the
issues and no accepted comprehensive framework exists. Thus, as a first objective, this paper
aims to develop in a structured way a comprehensive framework of ICT issues within VN
environments. We will call this framework B.
As a second objective, we will develop an integrated framework of KTIs and ICT issues
related to VNs. This will provide a coherent and bigger picture of issues that needs to be taken
into account when developing a VN-KMS. Therefore, by combining both frameworks A and
B we will develop an integrated framework. In summary, this study strives to answer the
following research questions:
1) What are the ICT issues of value networks?
2) What are KTIs and ICT issues with which VN-KMS must cope?
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Our contributions to the enterprise information system and knowledge management research
fields are threefold. Firstly, the classification framework of ICT issues related to VNs
provides a more comprehensive view on the current challenges of ICT in such environments.
Secondly, since KTIs and ICT issues are elaborated mainly from respectively a business and
a technological viewpoint, the proposed framework integrates both types of issues. Thirdly,
the integrated framework facilitates synergy between the two research disciplines of KTIs
and ICT that was lacking until now.
The structure of the paper is as follows. Section 7.2 provides an overview on the related works
of KTIs and ICT issues. The research methodology is discussed in section 7.3. Section 7.4
presents the research results. Finally, the discussion and conclusions are presented,
respectively, in sections 7.5 and 7.6.

7.2 Related work
7.2.1 Knowledge transfer issues of VN
In the context of a value network, knowledge transfer refers to the process by which actors
share knowledge among themselves through ongoing interactions [18]. This knowledge
transfer within a network may encounter certain issues. Issues are “any barrier, challenge,
obstacle, or problem that might prevent or hinder a single person, a group, an organization,
or a network of firms from reaching an objective and achieving success in a specific context,
when the challenge is related to acting or working in a collaborative cross border setting”
[295]. Challenges in relation to knowledge transfer constitute potential failures of sharing
knowledge among actors of a VN and can disrupt the effective performance of the VN.
Therefore, they must be explored and effective solutions must be found to prevent their
occurrence. In this respect, in our previous research represented in chapter 5, we developed a
well-structured classification framework of KTIs of a VN by identifying 268 initial issues
from literature and classifying them into six main categories and 29 subcategories (Table 7.1).
The framework A relies on a solid methodological approach. It encompasses a broad range
of challenges pertaining to both tacit and explicit types of knowledge. Additionally, from the
systematic literature review it provides the lists of highly-cited issues (i.e. lack of willingness,
trust, semantic, and IS interoperability issues) and additional issues- that are missed in other
frameworks- consists of complex network, knowledge source reliability, authorization/data
flow, and data overload [28].
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Table 7.1- Classification framework of KTIs of value networks - Framework A [28]
Challenge
area

Network
Structure
issues

Challenge type
Transactive memory issues
Relationship issues
Complex network issues
General distance issues
Cultural distance issues
Lack of communication facilities

Language
Insufficient mutual understanding
/
Contextualization issues
Understan
Semantic issues
ding issues
Social
issues

Knowledge source reliability issues
Fear of losing knowledge
Lack of willingness
Lack of trust

Challenge
area

Organizational
aspect
issues

Technical
issues

Generic
issues

Challenge type
Organizational issues
Lack of top management commitment
Network level objective/benefit issues
Insufficient resources
Organizational structure issues
Lack of incentive
Authorization / data access
Performance measurement issues
Legal issues
Failure to meet technological demand
Lack of user-friendly IS
Data quality issues
Data security issues
Technical issues (IS interoperability
issues) in data integration
Difficulty in expressing tacit
knowledge

7.2.2 ICTs’ issues in VN
To react flexibly and continuously to customer needs in a VN setting, independent and
heterogeneous information systems, distributed across multiple actors, must be able to share
technical and business information seamlessly within and across organizations, and should
be able to adapt to different network environments [2]. This necessitates the identification of
issues in relation to ICT that must be overcome to enable effective knowledge transfer and
operation of a VN. As a VN-KMS is considered as a specific class of information systems,
the generic ICT issues of VNs are also relevant for such systems. However, in the context of
a VN, the existing frameworks on ICT issues are mainly elaborated for interoperability
issues. A lack of interoperability can be seen as an important barrier to collaborative work.
In this regard, issues of interoperability are defined as incompatibilities between two
enterprise systems [244, 378]. Furthermore, in some studies, high-level classes of ICT issues
are introduced and their focus is limited to a small set of issues [75, 112, 282]. In others, a
more detailed approach is applied [75, 87, 354, 378]. For example, while Panetto, et al. [282]
express four main issues for the future interoperable enterprise systems, Cuenca, et al. [87]
classify 10 conceptual barriers along interoperability concerns. In some other studies only a
list of issues has been developed; for instance, Figay and Ghodous [125] provide a list of 23
interoperability issues, while Mallek, et al. [244] discuss eight interoperability needs and
propose a model-based approach for checking interoperability requirements.
In summary, although a number of studies with varying degrees of depth and coverage
underscore several issues of ICT, research results partially overlap with studies with more
focus on interoperability issues. A well-structured comprehensive framework of ICT issues
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of VNs could not be found in the literature. Therefore, to fill this gap in this paper we will
identify and classify ICT issues of VNs by following a well-structured approach.

7.3 Research methodology
As said before, previously, we have designed framework A [28]. In this paper, we concentrate
on exploring and classifying ICT issues in a VN setting, followed by the integration of the
two resulting frameworks (i.e. framework A and B). To reach our goals, this study adopted a
three-step methodology. Firstly, we conducted a systematic literature review to identify ICT
issues in a VN setting. Secondly, based on a structured classification approach, we
categorized the explored ICT issues. Thirdly, we followed a structured approach to develop
an integrated framework encompassing both knowledge transfer and ICT issues.
As the first step, according to guidelines provided by Kitchenham [212], a systematic
literature review on ICT issues of VNs was conducted. To do so, a set of keywords with their
synonyms were defined and used in search queries. These were (“value network” OR “virtual
enterprise" OR “inter-organizational” OR “collaborative network” OR “business ecosystems”
OR “agile supply chain” OR “dynamic supply chain” OR “dynamic partnership” OR
“adaptive network” OR “business network”) AND (“information and communication
technology” OR “information systems” OR “ICT” OR “IOS”) AND (challenges OR barriers
OR issues OR obstacles OR problems). The search was done in the period from 2007 up to
the present within Google Scholar and SCOPUS. Both journal articles and conference papers
were included. Articles were excluded if ICT issues were only part of the topics, or if ICT
issues were examined from a single firm perspective rather than from the point of view of
inter-firm collaboration in a dynamic networking. After reviewing title and abstract, a final
set of articles was selected for full review and data extraction. For data extraction, we
designed a format for collecting these data (i.e. an extraction card). This included the title of
the issue, the explanation of the issue as described by original authors, and publication
information.
Then in step two, to synthesize the large list of issues, a classification framework was
developed using a structured approach. The advantage of classification is that by grouping
similar concepts into a higher abstraction-level category, the size of data is reduced and the
issues can still be recognized and evaluated at a higher level. The Metaplan technique was
applied to classify the identified issues[156]. To accomplish the actual classification, there
were two options; either it was done by external experts or we would do it by ourselves.
Regarding the third step, i.e. integrating the two frameworks, following the first option could
have resulted in incompatible frameworks with different levels of abstraction. This would
make integration more difficult. Consequently, we selected the latter option. Since we were
familiar with the subject, and we had experiences in conducting Metaplan sessions, doing it
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ourselves was pragmatic, and easy to handle. Accordingly, the results were also consistent
with framework A.
However, the drawback of this choice was the risk of potential researcher bias, because it
would be difficult to deviate from our previous experience. Although we used framework A
as the starting point for emerging ICT categories, we tried to be as objective as possible and
unconstrained by the categories of framework A; therefore, we did look beyond it and made
a new category whenever concepts were not covered by the current categories. Upon this
approach, the extraction cards were sorted into the categories in which research members had
grouped together similar concepts. Once consensus was reached, categorization was
finalized. Similar to classification framework A, here we considered two levels of
abstraction, i.e. main categories and subcategories. At first, similar cards were grouped into
subcategories. After emerging all subcategories, some levels of similarities among them still
remained, so we defined main categories that represented higher order concepts and captured
the underlying commonalities among the subcategories. The final set of categories (i.e.
framework B) was the result of two Metaplan sessions. In the end, definitions per subcategory
were also provided to describe the set of issues to which they belonged.
From two perspectives (i.e. KTIs and ICT issues of VN), we came up with two overlapping
classification frameworks A and B. While framework A was more elaborated from a business
perspective, framework B was considerably more detailed on the IT side, as could be
expected. Therefore, developing an integrated framework can bring a more balanced view to
both types of issues that VN-KMS need to address. Indeed, VN-KMS cannot be seen as standalone information systems, but must deal with a variety of issues ranging from merely
business-oriented to purely technologically-oriented issues. Hence in the third step, we
incorporated frameworks A and B into a single integrated framework C. Given that we used
framework A as a starting point for developing framework B, we had the same level of
abstraction so that results could be merged immediately, and framework C emerged easily.
Framework C encompasses similar categories from both frameworks A and B (shared issues)
as well as distinct categories which belong to either framework A or B.
In order to increase research reliability, we followed well-structured processes regarding issue
identification and classification. Additionally, both processes and results were clearly
explained and documented in a transparent and structured way. To enhance research internal
validity, group members of this study were all familiar with the context and the issues and
they had sufficient experience in performing literature review and Metaplan sessions. Thus
they provided well-reasoned arguments for why an issue should be placed in a particular
category and ruled out alternative explanations. Part of the external validity testing was
already done, based on the way that we set up our research. Since the frameworks are
developed based on prior research their generalization is from theory. However, future
practical validation can enhance the external validity of the findings.
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7.4 Research results
7.4.1 Framework B (ICT-related issues of a VN)
After reviewing a title of 1863 initial sources, 106 articles remained for reviewing abstracts,
and subsequently a final set of 31 articles was selected for full review. By following a
structured classification approach, the analysis of state-of-the-art research results in
classifying ICT issues of value networks; see Table 7.2. The classification framework B
integrates 126 initial ICT issues, grouping them into four issue areas and 17 issue types.
Table 7.2- Classification framework of ICT issues of value networks- Framework B
Issue area
Network structure issues
Language/Understanding
issues

Issue type
Dynamism

Sources
[2, 195, 312]

Cultural distance k structure-related issues

[87]

Process-service content disagreement

[68, 128, 378]

Semantic issues
Lack of incentive

Organizational aspect
issues

Organizational issues (e.g. planning, regulation)
Network level objective and benefit issues
Authorization / data flow
Legal issues
Failure to meet technological demand
Syntax issues
Platform interoperability issues

Technical issues

Context-aware systems issues
Data quality issues
Data overload issue
Data security issue
Technical issues (IS interoperability) in data
integration

[41, 68, 87, 125, 214, 215, 233,
282, 302, 378, 393, 405]
[87]
[68, 87, 125, 378, 393]
[68, 87, 125, 378]
[68, 125, 283, 378]
[68, 378]
[68, 378]
[67, 68, 87, 125, 128, 214, 218,
233, 378, 379, 405]
[68, 75, 125, 128, 165, 258, 282,
354, 378, 393, 405]
[112, 125, 154, 282]
[67, 69, 154, 195]
[112, 283]
[165]
[112, 125, 128, 142, 218, 244,
282, 283, 302, 325, 354, 406]

The four high-abstract issue areas are labelled as, respectively, network structure,
language/understanding, organizational aspect, and technical issues. In comparison with
framework A, five new subcategories emerged in framework B. In this section, only a brief
description of the five new ones is provided. Further information on the other is available in
the original article [28].
Dynamism issues: Constant fluctuation of systems due to actors continually entering and
leaving value networks. This disrupts the interoperability of information systems across a
network.
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Process-service content disagreement: Differences in content of processes and services
among actors of a VN may lead to incompatibility of inter-firm collaborative processes.
Syntax issues: Heterogeneity in process, service, data description language, format, schema,
structure, and graphical representation.
Platform interoperability issues: Issues related to infrastructure technologies used to
implement information systems across a network, such as web service composition issues,
lack of standard interface, lack of protocols, and lack of secure systems communication.
Context-aware systems issues: Detecting physical and virtual stimulus, recognizing the
application context of specific operational situations and responding and/or reacting
accordingly.
By comparing framework B with other frameworks [75, 87, 112, 282, 354, 378] (Table 7.3),
it is clear that none of the others fully addresses issues that are important in a VN setting (e.g.
dynamism, data quality, and data security issues). They mainly have a single focus on
interoperability issues while framework B has a broader scope and cover all issues mentioned
by the other frameworks and several more. Therefore framework B, which relies on wellstructured methodology, proposes a more comprehensive view of ICT issues in a VN.
Table 7.3- Comparison of framework B with existing frameworks
Issues in framework B

Existing frameworks on ICT issues
[378]

[75]

[112]

[282]

[354]

Cultural distance

[87]
√

Dynamism
Semantic issues

√

Process-service content disagreement

√

√

√

Organizational issues

√

√

Network level objective and benefit issues

√

√

Lack of incentive

√

Authorization / data flow

√

Legal issues

√

Failure to meet technological demand

√

Technical issues (IS interoperability issues) in
data integration
Syntax issues

√

√

√

√

√

Data quality issues
Data overload issue

√

Data security issue
Platform interoperability issues
Context-aware systems issues
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In framework B, splitting up the main category of technical issues into more sub-categories
is possible. For example, one can further subdivide the technical category according to the
open system interconnection (OSI) 7-layer model [417]. However, such a classification is
beyond the scope of this study.
7.4.2 Proposal for an integrated framework C
The results of integrating the frameworks A and B into the single framework C are
summarized in Table 7.4. The total of 34 issue types of framework C comprise 12 overlapped
issue types from frameworks A and B, with 17 and five distinct issue types from A and B.
Table 7.4- The integrated framework of knowledge transfer and ICTs issues of value networks
(Framework C)
Issue area

Issue type
Dynamism
Transactive memory
Relationship issues
Network structure issues Complex network issues
General distance issues
Lack of communication facilities
Cultural distance
Difficulty in expressing tacit knowledge
Generic issues
Knowledge source reliability issues
Fear of losing knowledge
Social issues
Lack of willingness
Lack of trust
Process-service content disagreement
Language/ Understanding Insufficient mutual understanding
Contextualization issues
issues
Semantic issues
Organizational issues
Lack of incentive
Network level objective and benefit issues
Organizational structure issue
Organizational aspect Authorization / data flow
issues
Lack of top management commitment
Insufficient resources
Performance measurement issues

Technical issues

Legal issues
Failure to meet technological demand
Lack of user-friendly IS
Syntax issues
Platform interoperability issues
Context-aware systems issues
Data quality issues
Data overload issue
Data security issue
Technical issues (IS interoperability issues) in data
integration

Framework A Framework B
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√
√

√

161

Chapter 7

7.5 Discussion
One contribution of our study is identifying and classifying ICT issues in a VN setting. The
classification framework B has been developed on a well-structured processes and a solid
methodological basis (i.e. systematic review, structured classification approach). According
to framework B, the ICT issues recurrently reported in the literature are semantic, syntax,
platform interoperability, and IS interoperability issues. The combinations of these frequent
issues and the additional issues of dynamism, data quality, and data security issues, which
are not identified in other frameworks, provide a basis for listing important ICT issues in a
value network setting.
Comparing frameworks A and B, we could make the following observations. First, both
frameworks confirm that the issues of knowledge transfer and ICT are no longer limited to
single companies, but have become issues throughout a value network. Second, on the one
hand the literature on KTIs in a VN setting has been elaborated mainly from a businessoriented perspective with more emphasis on social and organizational aspects, and since ICT
acts as an enabler in knowledge transfer, it is not a focal point in this research field. On the
other hand, the majority of studies on ICT issues in a VN setting have been elaborated from
a more technically-oriented perspective with a particular emphasis on the IS interoperability
issues. Third, these frameworks also represent two overlapping lists of issues. As an example,
data related issues (i.e., data quality, data overload, authorization/ data flow, and data
security) are recognized by both frameworks A and B. Fourth, as mentioned by both
frameworks, semantic and IS interoperability issues are among the widely reported issues in
the literature.
Our other contribution is in recognizing the synergy between the two research fields.
Accordingly, we developed a single integrated framework that addresses KTIs in addition to
generic ICT issues in the setting of VN. According to the resulting framework C, besides the
generic ICT issues, future VN-KMS should also address KTIs, especially the social issues
category of framework A, which are currently overlooked by the ICT research community.
This finding is in line with [187],which has highlighted the importance of acknowledging
social aspects when designing requirements for a KMS. Moreover, semantic and IS
interoperability issues are among the widely reported issues by both frameworks A and B,
so these issues are more likely to occur in a value network.
The integrated framework C also has practical implications. Given that today’s firms rely
extensively on external partners and customers to deliver integrated solutions, it is essential
for them to recognize that network-level KTI and ICT issues plays a impeding role in their
collaboration with partners and customers in co-creation value. Therefore, they must work
closely with other actors to early identify and overcome the issues listed in the framework C.
Meanwhile, business managers and IT managers should integrate their knowledge to properly
realize and solve both issues simultaneously in order to facilitate knowledge transfer across
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a VN. Consequently, firms should take a balanced and integrated view on KTI and ICT issues
when developing requirements of a VN-KMS. Acknowledging the challenges pertaining to
knowledge transfer and supportive ICT can help firms to recognize types of functionality
need to be developed when they design VN-KMS. In this respect, actors of VN can apply the
framework C as guidance to detect and prioritize potential challenges in relation to both
knowledge transfer and its supportive ICT tools. Then such set of issues can be elaborated
and formalized towards a set of requirements for designing a VN-KMS. Therefore, it can
guide actors to extract requirements from a well-defined basis rather than from a chaotic ad
hoc list of requirements.

7.6 Conclusion
In an emerging knowledge-based economy, successful enterprises are capable of flexibly and
rapidly sharing knowledge with other actors in a value network to enhance co-created
solutions. To facilitate knowledge transfer among actors, a new generation of KMS
applicable in a VN setting cannot be seen as stand-alone information systems. Instead, it
should be tackled with both types of issues of knowledge transfer and ICT in a consistent
way. Our study provides an integrated view of potential issues involved in both knowledge
transfer and ICT in such a setting. These issues must be addressed by a VN-KMS in order to
ensure that it enables effective and efficient knowledge transfer across a VN. In this study,
based on a systematic literature review and a structured classification approach, we first
proposed a well-structured classification framework of generic ICT issues in a VN setting.
Then by combining it with a previously-developed framework of KTIs [28], we offered a
single integrated framework with six issue areas and 34 issue types. This integrated
framework gives a coherent and more comprehensive view of issues that need to be taken
into account when designing a VN-KMS. The integrated framework, which brings together
different perspectives, displays a clear repository of issues, which can serve as a baseline for
requirements engineering through linking requirements to their originated issues. Further
practical validation of the proposed frameworks must be achieved in future research.

Chapter Summary
In this chapter, RQ 5 is answered. The main research contribution of this chapter to the thesis
is development of a classification framework of the IT-related issues relevant for a VN
setting. A systematic literature review is conducted which leads to identifying 126 initial
issues. The identified issues are classified in a structured way through two Metaplan sessions.
Accordingly, our classification framework is established which encompasses four issue areas
(i.e., network structure, language/understanding, organizational, and technical) and 17
subcategories of issue types.
163

Chapter

8

Chapter 8
Conclusion
This thesis is addressed how to support business-IT alignment (BITA) improvement, which
is a continuous process, in a value network (VN) setting. We focus on BITA for the key
capabilities of a VN and design a reference model-based approach which enhances the BPM
dynamic capability in order to support BITA improvement in a VN setting.
The rest of this chapter is organized as follows. Section 8.1 summarizes and discusses the
main findings of the thesis regarding the research questions. Section 8.2 outlines the main
contributions of the research to the current body of knowledge. Section 8.3 describes practical
implications. Discussion and main limitations of this thesis are described in Section 8.4.
Finally, Section 8.5 presents several suggestions for future research.

8.1 Main findings
The main research line of this dissertation as presented in Chapter 2 to 6 is organized around
designing a reference model-based approach to support for BITA improvement in a VN
setting. Beyond that, some additional results from the IT side of a VN are obtained during
the course of this dissertation as described in Chapter 7. This section summarizes the main
findings of this dissertation which are organized around answering the five research questions
introduced in Chapter 1.
RQ 1: What are the key capabilities of a VN that are essential for successfully
co-creating integrated solutions?
As an answer to research question 1, we developed a classification framework of the key
capabilities of a VN by means of a systematic literature review (SLR) followed by structured
classification as described in Chapter 2. A set of 22 key capabilities, which are strategically
important for a VN to deliver seamless customer experience, were identified from literature.
The identified key capabilities were classified structurally into a set of seven key capabilities
through three Metaplan sessions. A resulting classification framework was established which
encompasses seven key capabilities of a VN: customer understanding, partnership, trustbased interaction, engagement, design and delivery of integrated solutions, knowledge
management, and process management and orchestration.
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This classification framework provides an input for the selection of a specific key capability
which was done in step 2 of this research.
RQ 2: What are the key business processes of customer understanding in a VN setting
that can be used as a basis for developing associated reference models?
As a proof of concept, in this dissertation, we focused only on one of the identified key
capabilities, i.e. customer understanding. Given that this capability is an abstract construct it
was further elaborated by the concept of customer knowledge management in a VN setting
(VN-CKM). The VN-CKM key processes were identified from literature as described in
Chapter 3. They are: customer knowledge creation, storage/retrieval, transfer, and application
processes. The VN-CKM key processes were used as an input in the design of a reference
model that is presented in Chapter 4.
RQ 3: How can a reference model be designed in a structured way?
Research question 3 was answered by describing the design process of the two reference
models. These reference models were developed as an answer to these sub-questions.
RQ 3-1: How can a VN-CKM process reference model be designed and validated?
RQ 3-2: How can a VN-CKM challenge reference model be designed and validated?
In order to answer RQ 3-1, a two-phase research process was conducted which was described
in Chapter 4. A design phase consists of two main steps: design a generic structure of a
knowledge management process model, and two content development steps in parallel, one
by a theoretical and one by an empirical approach. The generic structure was designed based
on the combination of three well-known models: one from the business process domain (i.e.
IDEF0 [395]) and the other two from the knowledge management domain (i.e. knowledge
management process lifecycle [8] and knowledge creation model [269]). The step two of this
phase led to two parallel results: one theoretical VN-CKM process model and five empirical
VN-CKM process models. The theoretical VN-CKM process model was developed by means
of a SLR and structured classification of the results of the SLR. The empirical VN-CKM
process models were developed by conducting multiple exploratory case studies and
structured classification of the results of the case studies. The classification process was
supported by the generic structure.
In the evaluation phase, the theoretical model was compared against each of the empirical
models. Then the results of these comparisons were merged and conclusions were made
leading to a proposed VN-CKM process reference model.
In order to answer RQ 3-2, a two-phase research was conducted which was described in
Chapter 5. In the design phase, a VN-CKM challenge reference model was designed by
means of SLR and structured classification. The focus of the review was to identify the
challenges and problems related to the exchange of customer knowledge across a VN. This
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SLR resulted in the identification of 268 challenges. Subsequently, a structured classification
was performed. This classification process led to the VN-CKM challenge reference model
which consists of six challenge areas and 29 challenge types.
In order to evaluate the validity of the VN-CKM challenge reference model, eight case
studies were conducted in which eight in-depth interviews were performed. Based on the real
experiences of the participants, 28 challenge types were found relevant. The remaining one
challenge (i.e. lack of communication facilities) was considered to be an outdated problem
and thus no longer relevant. In addition, during the evaluation phase, the challenge area of
‘general distance’ was merged into the challenge area of ‘language/understanding’.
Accordingly, the resulting model encompasses five challenge areas (network structure,
social, language/understanding, organizational aspect, and technical challenges) and 28
challenge types.
Coming back to RQ3, by combining the answers to the sub-questions, we can now have a
high-level answer: a reference model can be developed by conducting SLR and structured
classification. The classification process can be supported by additional structure if a relevant
domain specific structural model exists (such as IDEF0 in a business process domain).
RQ 4- How can a reference model-based user requirements elicitation process of ITbased systems be designed and evaluated?
Following the design science approach and based on the combination of the asking strategy
with a reference model strategy as suggested by [93], we designed a reference model-based
user requirements elicitation process of IT-based systems. The reference model strategy part
was realized by means of a reference model and the asking strategy part was realized by
means of a particular elicitation technique, i.e. Delphi technique. Our designed artifact
addressed one class of elicitation problems (i.e. user-related problems) in a VN setting. The
two user-related elicitation problems addressed (out of seven), i.e. ‘communication flow’ and
‘weak domain knowledge’, are also acknowledged as the two main barriers in achieving
better BIA [7, 237, 299, 317, 392]. We can thus conclude that our designed artifact, i.e. a
reference-based user requirements elicitation process, contributes to dealing with these BIA
problems and thus contributes to the BITA improvement. We thereby contribute to enhancing
the ‘business process management’ (BPM) dynamic capability of a VN. As a proof of
concept, based on the VN-CKM process reference model and the VN-CKM challenge
reference model, we designed two concrete examples of this artifact. Their applicability and
usefulness were evaluated in two separate studies. During the evaluation, participants came
up with suggestions for improvements of VN-CKM processes and their supporting IT-based
systems. These suggestions indicated the viability of our designed artifact for the codevelopment which can enhance the BPM dynamic capability of a VN and thus can support
BITA improvement.
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Returning to the overall research objective of this dissertation, having presented the findings
per research question we can now conclude that a reference model-based approach by
enhancing BPM dynamic capability can support BITA improvement in a VN setting.
RQ5- What are issues in relation to use of IT in a VN setting?
As an answer to research question 5, we developed a classification framework of the issues
in relation to use IT in a VN setting. It was done by means of a systematic literature review
(SLR) and structured classification described in Chapter 7. 126 initial IT related issues were
identified from literature. The identified issues were classified structurally into a set of seven
four main categories (i.e. network structure, language/understanding, organizational, and
technical) and 17 subcategories through two Metaplan sessions. Accordingly, our
classification framework of IT related issues in a VN setting was established.

8.2 Theoretical contributions
The main contributions of this dissertation are:
• We propose a generic process of designing reference models. This process consists
of conducting a systematic literature review followed by a structured classification
of the results of the review. If it is possible, the classification process can be
supported by using a relevant domain specific structural model. This thesis also
delivers a proof of concept, by designing and evaluating two reference models (i.e.,
process-based and challenge-based reference models) in the application domain of
customer knowledge management in a co-creation value network setting.
• We propose a generic process of using a reference model with an aim of BITA
improvement in a VN setting. This process describes the user requirements
elicitation process via a Delphi method which is supported by a reference model.
The proposed reference model-based user requirements elicitation process supports
co-development of key business processes and their supporting IT-based systems.
This means that it enhances the BPM dynamic capability of a VN and thus supports
BITA improvement. Also, the proposed reference model-based user requirements
elicitation process contributes to BITA improvement by addressing a set of
elicitation problems. This thesis also delivers a proof of concept by designing and
evaluating two instances of the reference model-based user requirements elicitation
process in the application domain of customer knowledge management in a cocreation value network setting.
These contributions can be divided into four distinct categories: contributions to the BITA
research community (Section 8.2.1), contributions to the dynamic capability research
community (Section 8.2.2), contributions to the customer knowledge management research
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community (Section 8.2.3), and contributions to the software requirements engineering
research community (Section 8.2.4).
8.2.1 Contributions to the BITA research community
We can distinguish four contributions of this dissertation to the existing literature on BITA:
Firstly, as we consider a VN as the level of analysis, we extend prior research on BIA
improvement that mostly focused on the organization and rarely on a network. This
contributes to the ongoing discussion of BITA improvement in a VN setting.
Secondly, we address BITA improvement for the strategic areas of key capabilities of a VN
rather than just addressing it at the overall VN level. This focus enables to provide a more
fine-grained understating of BITA improvement at operation level. By this focus, we
contribute to operational BITA improvement in a VN setting.
Thirdly, a proposed reference model-based approach presents a novel perspective to support
BITA improvement for the key capabilities of a VN. This approach, which is realized through
the design of a reference model-based user requirements elicitation process, by addressing a
set of elicitation problems contributes to BITA improvement. Also, this approach by
facilitating the co-development of key business processes and their supporting IT-based
systems contributes to BITA improvement in a VN setting.
Fourthly, we connect theories that stress the need for the co-development of key business
processes and their supporting IT-based systems and those that focus on using a dynamic
capability to support BITA improvement. To provide support for BITA improvement, we
focused on the BPM dynamic capability of a VN. Also, to facilitate the co-development, we
design and evaluate a reference model-based user requirements elicitation process. This
elicitation process provides an operational view and better understanding of how to enhance
the BPM dynamic capability, by the co-development, and thus supports BITA improvement.
8.2.2 Contributions to the dynamic capability research community
We provide an addition to the well-known capability development model of Zollo and Winter
[419] by including a reference model which can kick-start the organizational learning
process. With the aim of BITA improvement and with a focus on the BPM dynamic capability
we explained how BPM dynamic capability can be systematically enhanced.
8.2.3 Contributions to the customer knowledge management research community
To provide a proof of concept, in this thesis we focus on the key capability of customer
understanding which was further conceptualized by customer knowledge management of a
VN (VN-CKM). We contribute to the literature on VN-CKM by designing and validating
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two concrete reference models which are respectively describing the VN-CKM processes
and the VN-CKTC. The VN-CKM process reference model adds to the current body of
knowledge by the systematic identification and classification of the main elements of VNCKM key business processes. The VN-CKM challenge reference model contributes to the
existing literature by systematic identification and classification of problems in relation to
customer knowledge exchange in a VN setting.
8.2.4 Contributions to the software requirements engineering research community
This research contributes to the software requirements engineering literature. Firstly, we use
a combination of a reference model strategy and an asking strategy as suggested by Davis
[93] for designing a reference model-based user requirements elicitation process suitable for
a complex situation of a value network. Secondly, we address a set of recognized elicitation
problems (i.e. weak knowledge of application domain, communication flaws between project
team and users, terminological problems, stakeholders with difficulties in separating
requirements from previously known solutions, missing traceability, incomplete and/or
hidden requirements, inconsistent requirements) with this designed artifact and thus improve
the outcome of the user requirements elicitation process.

8.3 Practical implications
This research suggests a number of practical implications for practitioners as explained
below.
Regarding BITA improvement, firstly, we identify and classify a set of seven key capabilities
of a VN and focus on BITA improvement in these areas. Tight alignment in the strategic
areas of the key capabilities of a VN is essential for enhancing the business values of IT.
Hence IT managers have to clearly understand these strategic areas of a VN to be able to
target IT initiatives more effectively. Among other things, this requires close interactions
with business managers to effectively leverage IT. Secondly, the proposed reference modelbased approach which offers a step-wise approach to support BITA improvement, can guide
business and IT managers of a VN to focus their efforts for BPM dynamic capability
enhancement and BITA improvement in a structured way. By providing a proof of concept
we have shown how this approach can be applied.
Regarding key capabilities, a set of key capabilities of a VN, which was identified in this
research, offers VN managers insights into the capabilities on which to focus in their efforts
to enhance integrated solutions offerings. However, it may be difficult for a VN to develop
all of the key capabilities all at once as the capabilities cannot be developed overnight and
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their development is costly. Managers should understand their value network’s specific
situation, so as to choose and prioritize investment in a few capabilities.
Our findings on VN-CKM process reference model suggest that customer knowledge
management among loosely coupled actors of the VNs is essential for enhancing the
customized solutions offerings. Through describing the characteristics of VN-CKM key
business processes, the proposed VN-CKM process reference model can serve as a basis to
provide guidelines for practitioners, guiding them in the ways to deal with these processes in
managing customer knowledge within their VN. It can also serve as a descriptive mechanism
that could enable practitioners to gain insights into the distinct VN-CKM processes within
their VN. Accordingly, they can define next steps in improving such processes. This, in turn,
could lead to enhancing the strategic key customer knowledge management capability of the
VN.
Our findings on VN-CKM challenge reference model suggest that to achieve effective
customer knowledge exchange across a value network, actors of a VN have to identify and
deal with a number of problems. In this regard, they can utilize VN-CKM challenge reference
model by analyzing their network against the list of 28 challenge types to identify existing or
potential problems in relation to customer knowledge exchange. Then based on the results of
this analysis, the list of the most important challenges which frequently occur in their VN
can be developed and prioritized. Accordingly, managerial effort, resource allocation, and
different types of solutions could be directed more effectively to deal with such problems.
Regarding software requirement engineering, this research provides practitioners with a
reference model-based approach for conducting user requirements elicitation process in a VN
setting. Our designed reference model–based user requirements elicitation process can be
applied in real-world software engineering projects in order to handle the user-related
elicitation problems and thus substantially improve user requirements elicitation efforts. It
also enables co-development of business process and their supporting IT-based systems.
Moreover, the designed artifact can be used as a basis for developing a guideline to be used
by software engineering team in designing and developing supporting IT-based systems in a
VN setting.

8.4 Discussion on main limitations
This study is subject to several limitations. In the preceding chapters, we have discussed
limitations of specific studies. In this section, we only discuss a number of limitations that
are relevant to our final research deliverables. In the following, these limitations are discussed
in relation to design and evaluation of our artifacts.
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8.4.1 Design limitations
The first limitation is related to types of reference models which were designed in step 3 of
the research process (Table 1.1).
-

We develop two types of reference models: a process-based reference model and a
challenge-based reference model. The reason for designing these two types of
reference models was that when talking to people about their tasks and roles, talking
about abstract objectives and goals might have been too difficult. But talking about
the things people do and the problems and barriers that affect their work would be
much easier. So, developing a reference model which describes the business
processes or challenges will be aligned with topics that people can easily talk about.
Thus, we expected that these two types of reference models can be understood by
people and will be used by them. However, the process-based and challenge-based
reference models are not the only options available. Other types of reference models
such as goal-based and data-based reference models might be useful as well. This
should be investigated in future research.

The second limitation is related to the designed artifact of step 4 of the research process
(Table 1.1).
-

We could not judge purely the use of a reference model for enhancing BPM
dynamic capability and BITA improvement in isolation. We can look at the
combination of a reference model and a process in which a reference model is
applied. We thus designed a user requirements elicitation process by using a Delphi
technique. However, we realize that the Delphi elicitation technique is not the only
choice available. Other types of elicitation techniques might be useful as well. This
should be investigated in future research.

8.4.2 Evaluation limitations
In this section, limitations of the evaluation phase of this research are discussed.
There is a limitation in relation to the evaluation phase of step 1 of the research process (Table
1.1). Regarding a classification framework of the key capabilities of a VN (Table 2.1), we
did not check its empirical validation. Part of the external validity testing was already done,
based on the way that we set up our research. Since the framework was developed based on
prior research its generalization is from theory. However, future empirical validation can
enhance the findings.
There are two limitations in relation to the evaluation phase of the designed artifacts of step
3 of the research process (Table 1.1):
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-

-

The reliability and validity of the VN-CKM process reference model were
sufficiently supported as described in Chapter 4. In the current situation of the
selected VN mainly relied on personal interactions for knowledge exchange. Hence,
three VN-CKM subprocesses of creation E-E, storage E-E, and storage T-E and their
associated characteristics have not (yet) been directly experienced. In this way,
although on the basis of theoretical and practical insights, these VN-CKM
subprocesses were strongly expected to be relevant for a VN setting, more empirical
exploration is recommended to confirm the practical relevance of these three subprocesses.
The reliability and validity of the VN-CKM challenge reference model were
sufficiently supported as described in Chapter 5. But due to the number of actors
willing to collaborate we conducted only one in-depth interview per selected VN.
Given that the VN-CKTC are defined at a network level, interviews with other
actors in the same network (i.e. triangulation) can enhance the validity of the
findings.

There are three limitations in relation to the evaluation phase of the designed artifact of step
4 of the research process (Table 1.1):
-

-

-

As a proof of concept and for a practical reason, in each study specific parts of our
reference models were used for evaluating the applicability and usefulness of the
designed artifact. In the first study, top ten challenges from the VN-CKM challenge
reference model and in the second study the tacit-related processes from VN-CKM
process reference were used. As the significant and the most relevant parts of these
models were used in one of the studies, they were sufficient for the purpose of this
study. Therefore, including the rest of the parts would be more of the same and
seems unlikely to have an effect on the results.
In the first study, the designed elicitation process was implemented in eight value
networks. In the second study, the designed artifact was implemented in a single
VN. This difference is a matter of breadth versus depth. In both studies, the results
of evaluating the usefulness of the designed artifact were similar and comparable.
An actual full user requirements elicitation project was not executed. However, we
believe that the results of the evaluation phase are valid because the evaluation was
based on the rigorous research methodology, the experts were committed in their
collaboration to this research, they participated seriously and actively in both Delphi
sessions, and they recognized the quality of the results. We expected that in a real
software requirement engineering project comparable results would be obtained.

The proposed reference model-based approach to support BITA improvement encountered a
different limitation. BITA initiatives in a value network setting involve considerable
complexity and can take substantial time to improve. Thus as BITA improvement is a long175
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lasting effort, due to time restrictions of this Ph.D. research we could not evaluate the
applicability and usefulness of our approach for BITA improvement in practice. The results
of evaluation of each step of the proposed approach provide a good indication of the overall
validity, applicability, and usefulness of this proposed approach. However, more empirical
investigation, especially through conducting longitudinal case studies, can enhance the
confidence in the findings.
Overall, the main threat to research validity is researcher bias. Since the same researchers
were involved in both design and evaluation phases of step 3 and 4 of the research process,
they may suffer from prejudicial data interpretation. To overcome this issue, a peer debriefing
strategy as recommended by [86, 185] was used, in which three research assistants
collaborated in the research processes.

8.5 Future research
Our reference model-based approach presents a novel perspective and contributes to the
ongoing discussion of BITA improvement in a VN setting. Apart from the limitations
discussed in the previous section, four further topics for future research are outlined below.
Extending the applicability of the proposed reference model-based approach for BITA
improvement to other settings:
Regarding the type of customer-centric multi-actor value networks that we conducted our
empirical evaluation in, we focused on a VN setting which can be characterized as a longerterm (opposed to temporary) and reasonably stable collaborative environment. The reason
for this is to provide time to learn and improve. However, our approach may be extended to
other settings. For instance in a temporary short-term VN still, a reference model-based
approach could be used, e.g. for fast identification of their key business processes. In
addition, in a temporary VN, applying a reference model-based approach could lead to a
sufficient degree of BITA during the short period of their collaboration. This needs to be
investigated in future studies.
Providing a comprehensive set of reference models for all key capabilities of a value
network:
As a proof of concept, in this research, we focused on the particular key capability of
customer understanding and developed two concrete reference models for that. In order to
provide a comprehensive support for enhancement of the BPM dynamic capability and BITA
improvement, we suggest that future research by applying our approach, develop and use
reference models for the other identified key capabilities of a VN which (see Table 2.1).
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Developing assessment tools to measure the degree of fit at a certain point in time:
As this research is concentared with design approach to support BITA improvement process
it did explicitly look at the successful design and implementation of IT-based systems.
Subsequently we did not measure the degree of fit between business requirement and system
functionalities. It is suggested that future study with a focus on design and implementation
of IT-based systems, the degree of BITA at a certain point in time is measured. Such a
measurement could provide an insight into the current situation of a VN in relation to BITA.
Accordingly, VN managers can set a target for further BITA improvement.
Designing a reference model-based approach for BITA improvement from a IT-driven
perspective:
We start from the business side of BITA improvement and focus on the key capabilities of a
VN from a business point of view. This because in a VN setting quite often new business
opportunities rather than new technological opportunities are triggers for actors’
collaboration toward common goals [132, 240, 327, 361]. However, changes may be
triggered from developments in the technologies [173]. Hence, for a networked collaboration
which is driven by emerging digital technology opportunities (e.g., Big data, Cloud
computing, Internet of things) an alternative view on BITA improvement might be to start
from the IT side. The applicability of a reference model-based approach for BITA
improvement can be then investigated from this IT-driven perspective. Future studies with a
focus on IT-driven perspective on BITA improvement can use a set of identified IT
capabilities (as described in Chapter 2) and the classification framework on IT-related issues
(as described in Chapter 7) as a starting point.
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Appendix A- Supportive documentations of chapter 2
In this appendix, the search streams and the data extraction form which are used in the
systematic review process of chapter 2 are presented, respectively, in Section A-1 and A-2.
Then the results of the classification process is provided in section A-3.

A-1 The search streams for conducting the SLR
Two search streams are defined and used in search process:
The search stream for business key capability: (“core capability” OR “strategic capability”
OR “key capability” OR “core competency”) AND (“value network” OR “service network”
OR “co-creation network” OR “solution network” OR “business service ecosystem” OR
“stakeholder network").
The search streams for IT key capability: (“IT core capability” OR “IT strategic capability”
OR “IT key capability” OR “IT core competency” OR “strategic IS capability” OR “key IS
capability” OR “core IS competency”) AND (“value network” OR “service network” OR “cocreation network” OR “solution network” OR “business service ecosystem” OR “stakeholder
network")

A-2 Data extraction form
1. General information
Date of data extraction

Name of
reviewer
Source
Key capability

2. Detailed information

Quote
number
Description
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A-3 Results of Metaplan session to classify the identified key business capabilitiesclassification framework

Proce
ss
mana
geme

Integrated solutions design and delivery
capability

Trust-based
interaction

Partnership capability

Customer understanding capability

Capability

214

Construct
Individuated
interaction
relationship
orchestration

Description
An organization’s ability to understand the resource integration
processes, contexts, and desired outcomes of individual customers
Includes CRM, Identifying and connecting the customer’s
knowledge network
Developing customer-focused attitudes for understanding the
customer's requirements
The capability to empathically understand users and sense their
(potential) needs well in advance [by interacting intensively with
(potential) clients. Dialogues with lead users, joint experimentation
Signaling user
and prototyping, user panels, account management systems, client
needs
profiling, detailed analysis of how current services are used, trend
analysis in client groups, are some of the tools used to sense user
needs early on and inform the actual act of service innovation]
Building up deep customer knowledge, including institutionalizing
Customer-linked
feedback loops and creating organizational roles, systems, and
service sensing
processes that continuously capture and relay customer demands.
The supplier's ability to engage in active dialogue and interaction
Active interaction
with the customer which increases its potential to support the
and negotiation
creation of value-in-use
Relational
Focal firms use relational capabilities to form solid strategic
capability
partnerships with external actors
Relational
An organization’s ability to enhance the connection of social and
interaction
emotional links with customers and other value network partners.
capability
Partnering
An ability to partner with component suppliers for the integrated
solution
Service system
Building up an understanding of the entire service system, including
sensing
links to partners and suppliers, and creating network skills
an organization’s ability to act in a fair and non-opportunistic way
Ethical interaction
toward its customers and other value network partners in service
capability
process
Manufacturer’s expertise at specifying the solution in order to
engender trust with customers
Behavioral
acting as trusted advisers for life-cycle of product
capability
Refer to service innovation as well as product innovation. Product
Design-to-service and service elements interacted synergistically for value creation
rather than in a merely additive manner.
Service
Involves service-offering visualization, service-offering modeling
productization
and modularization
Structured service
Structuring a service development process and being flexible as the
development
process develops
process
Balancing product
Maintaining a balanced relationship between the service
and serviceorganization and the product organization,
innovation
Transforming a rough idea for a new service into a viable service
Service
offering. This may involve the ability to smartly combine new and
conceptualization
existing service elements into an integrated service configuration
Service-related
Provider must determine how to translate the product usage and
data processing
process data into a source of new revenues and/or an opportunity to
and interpretation provide existing offerings at lower costs.
facilitating an organization’s ability to facilitate coordinated and
Concerted
integrated service processes with customers and value network
interaction
partners

Source
[201]
[323]
[132]

[98]

[211]
[1]
[132]
[201]
[303];
[132]
[211]
[201]
[303]
[132]
[375]
[323]
[211]
[211]
[98]
[375]
[201]
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KM
capability

Engagement capability

Process
management
Execution risk
assessment and
mitigation
Hybrid offering
deployment
Managing the
service delivery
process

Includes Process coordination, Adaptation and
Problem solving

[323]

Uncertainty about whether contractually agreed-on outcomes of
hybrid offerings will be achieved.

[375]

The need to strike a balance between ensuring efficiency and
effectiveness in hybrid offering production and delivery processes
Having the ability to restructure internal and external resources
swiftly, for the delivery of new or improved services, including
roles dedicated to services at both operational and strategic levels
Managing and transforming the service system, especially
Orchestrating the managing external actors, central to performance of the service.
service system
Reconfiguring roles, resources, locus of control, and power in the
service system.
Orchestrate the partnerships with clients and other trusted partners
Orchestrating
and stakeholders
The intermeshing of activities of a focal firm with its business
Process coupling partners such that processes spanning firm boundaries are
operationally integrated.
An organization’s ability to enable its customers and other value
Empowered
network partners to shape the nature and content of exchange in
interaction
service process
Customer
Early involvement with the customer is essential
involvement
to achieve a solution that responds to customer wants
Service
Interacting and co-developing with customers and partners to
interactions
understand, visualize, and deliver value propositions.
A capability to co-produce and co-design with clients and other
Co-producing
trusted partners and stakeholders
Integrated
An ability of a company to use the capabilities of all the
stakeholders'
stakeholders involved in PSS lifecycle
Knowledge
Managing the internal and the partners’ knowledge resources, and
management
managing the customers’ knowledge resources.
Knowledge
sharing

[375]
[211]

[211]
[98]
[337]
[201]
[30]
[211]
[98]
[388]
[323]

The extent to which an enterprise shares insights and knowhow
about its business context with its partner

[337]

A-4 Results of Metaplan session for classifying the identified key IT capabilitiesclassification framework
IT
capability

Construct

Creating the coherent blueprint for technical platform that
responds to current and future business
IT planning and
The capability to plan, manage, and use appropriate
change management technology architectures and standards
provides a wide range of IT architecture and standards services
IT architecture
(specify and enforce architectures and standards for:
capability
technologies, communications, data, and applications)
The choice pertaining to data, application and technology
IT architecture
configuration
Making technology Rapidly achieving technical progress- by one means or another
work
The capability to develop or experiment with new technologies
as well as a general level of alertness to emerging technologies
IT development
and trends that allow a firm to quickly take advantage of new
advances

IT architecture
capability

Architecture planning

IT
development
capability

Description

Source
[121]
[397]
[126]
[55]
[121]
[397]
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Integration capability

Flexibility capability

Human IT Capability

IT management capability
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Understand technology trends and make appropriate
Technology analysis recommendations for organizational acquisition of technology
and associated resources
Activities related to the management of the IT function, such
as IT planning and design, IT applications delivery, IT project
IT management
management, and planning for IT standards and controls
Encompasses the ability to provide efficient and cost-effective
Cost effective IS
IT operations on an ongoing basis.
operations
Wide range of IT management services (IS planning,
investment and monitoring, IS project management,
negotiations with suppliers and outsourcers, service level
agreements)
The ability of a firm to manage IT resources to deliver business
IT management
value includes IT planning, IT investment decision-making, IT
capabilities
coordination, and IT control
are a result of the appropriate, updated technology skills,
relating to both systems hardware and software, that are held
IT technical skills
by the IS/IT employees of a firm
Comprise the skills of IT professionals, including technical IT
Human IT resources skills and the managerial IT skills
Managerial capability

Highly competent IT It is highly motivated and knows how to solve business
problems with information technology.
human resources
Professional skills and knowledge of technologies, technology
IT personnel
management, business functions, and relational (or
expertise
interpersonal) areas necessary for IT staff to undertake
assigned tasks effectively
Defined in terms of technical, interpersonal and management
IT human capabilities
knowledge and skills possessed by IT personnel.
The ability of a firm’s IT infrastructure to enable quick
IT infrastructure
development and support of various system components in
flexibility
terms of connectivity, modularity, compatibility
a shared information delivery base, the business functionality
IT infrastructure
of which has been defined in terms of its reach and range
The foundation for enterprise applications and services and is
IT infrastructure
comprised of data, network, and processing architectures
IT infrastructure
Defined in terms of shared services provided by the IT unit
capability
Application
The ability to quickly and economically adapt the IT
flexibility
applications to changing business requirements
A firm’s ability to reconfigure IT resources (through modular
IT reconfiguration
designs and standardized interfaces in applications and
processes)
A technology-based linkages between the firm and its key
External IT linkages business partners, including customers, suppliers, and other
external collaborators.
The extent to which the IT applications of a focal firm work as
Application
a functional whole in conjunction with the IT applications of
integration
its business partners.
The timely and idiosyncratic exchange of information with
IT integration
partners
The degree to which common data definitions and consistency
Data consistency
in stored data have been established across a focal firm's
supply chain
Cross-functional
The degree of real-time communication of a focal firm's
SCM application
function-specific supply chain management applications with
integration
each other and related ERP and CRM applications.

[291]
[46]
[397]

[126]

[209]
[397]
[46]
[329]
[209]
[126]
[209]
[46]
[46]
[126]
[337]
[306]
[46]
[337]
[306]

[305]
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Appendix B- Supportive documentation of chapter 4
The preliminary version of the journal paper of chapter 4 is presented in this appendix. It has
more emphasis on the design phase and has been published as a conference paper [20].
B-1 Introduction
To respond to customers’ unique and rapidly changing needs, many companies transcend
from manufacturing products to co-creating Product-Service Systems (PSS) or integrated
solutions. Apart from bundles of products and services, PSS refers to longitudinal relational
processes among multiple partners and their mutual customers, aimed at meeting customer's
needs and providing an outstanding customer experience [153, 159, 374]. Therefore, firms
together with their partners and customers co-create value in the context of a PSS value
network [241]. Customers expect solutions which include processes such as understanding
their requirements, customizing and integrating products and services, deploying them, and
supporting them on an ongoing basis [374]. Co-creation of value embraces the idea that
value is no longer based on determined output. Value is considered as a jointly created
phenomenon that emerges in interaction among multiple partners and customers [361]. For
that reason, the PSS literature emphasizes a deep understanding of customers’ needs,
experiences, and contexts [131]. This is regarded as a first step in offering solutions in which
customer knowledge (CK) is considered as a prerequisite.
Although there is considerable research on customer knowledge management (CKM), and
co-creation integrated solutions, surprisingly little is known about the characteristics of CKM
processes that support co-creation in the context of a PSS value network. In fact, jointly
managing the CK distributed across a network is a complex task involving multiple partners
and customers. We aim to contribute to this research gap by defining the CKM lifecycle of
a PSS value network, called a Value Network CKM (VN-CKM). By applying a structured
process characterization model, i.e. IDEF0 model [395], knowledge management lifecycle
model [8], and Nonaka knowledge model [269], we characterize the four processes of a VNCKM lifecycle. The proposed conceptual framework can help integrated solution partners
and customers to collaboratively manage CK more effectively.
This study contributes to CKM literature in twofold: First, extending the scope of analysis
from a firm-level to a network-level; second, characterizing the VN-CKM lifecycle in
accordance with the novel characteristics of a PSS value network environment.
The outline of the paper is as follows. Related work is discussed in section B.2. Section B.3
describes the research methodology. Section B.4 analyses and discusses the results from a
systematic literature review, while section B.5 defines the VN-CKM lifecycle and
characterizes their each processes. The final section presents conclusions and indicates
directions for further research.
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B-2 Related work
Customer knowledge management (CKM), which is rooted in Knowledge-based theory,
considers customer knowledge as one of the strategic sources of firm competitive advantage
[139]. CKM have been introduced as an ongoing process of CK creation, storage / retrieval,
transfer, and application with an emphasis on interaction between firms and customers [40,
139]. CKM changes the role of customers from passive recipients of products or services to
active knowledge partners [139]. By managing CK, organizations can better understand
customers’ characteristics, needs, and preferences [190, 387, 400]. Recently the CK flows
between a firm and its customers has been transcended from a unilateral direction from a firm
to a customer (e.g. knowledge about product), or a customer to a firm (e.g. feedback), into a
bi-directional relationship which is called knowledge co-creation “with” a customer. “With“
refers to productive dialogue and cooperation of a company with its customers in order to
create new CK for joint value creation [52, 353].
Many studies have focused on defining CKM concepts and processes, e.g., [52, 307, 333], in
which a general knowledge management (KM) lifecycle has been used. The general KM
lifecycle consists of four main processes of knowledge creation, storage / retrieval, transfer,
and application [8].
We focus at CKM in the PSS value network literature. In this context, the focus of KM in
general and CK in particular, has shifted from improving product innovation and operational
efficiency towards improving customer experience of integrated solutions [307, 334]. In this
regard, for instance, Payne, et al. [289] propose to build KM practices around customers’
processes and experiences rather than products. A customer has an active role in the
integrated solution processes of identification, development, deployment and postdeployment support [1, 374]. This indicates the necessity of managing CK throughout the
solution processes within the PSS value network environment [18]. The importance of
knowledge as a most fundamental resource, and customer as a knowledge provider in cocreating value, also regard as main premises of service-dominant (S-D) logic [239]. Lusch,
et al. [239] suggest that knowledge usage and collaboration should be the key drivers for
firms to offer more successfully enhanced customer experience.
Although knowledge emerged as the most frequently mentioned attribute in this field [239,
307], this research stream has some limitations. First, it makes generic comments on the role
of customer knowledge in providing integrated solutions [1, 289] rather than describing the
CKM lifecycle explicitly. Second, while integrated solutions are inherently co-created by a
firm and its network of partners and customers, many studies are still limited to a customer–
firm dyad [1, 374]. As a consequence, the opportunity of involving all the network partners
and customers in CKM processes across the PSS value network has mostly remained underexplored.
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Since research on CKM at a network level is still in its nascent phase, we also searched within
the wider literature on related field of the collaborative KM lifecycle, to find relevant
information that can be used in our research. Collaborative KM refers to the collective
activities that partners engage into manage knowledge across firms boundaries, to enhance
the cooperative performance [228, 335, 344]. Li, et al. [228] examine the effect of four main
processes of collaborative KM on knowledge quality and supply chain integration. Samuel,
et al. [335] contend that collaborative KM is about knowledge acquisition and transfer
between partners, innovation and improved performance. Valkokari, et al. [380] examine the
role of knowledge creation and transfer within networked innovation. Feller, et al. [122]
identify how the relationship between the partners affects the effectiveness of inter-firm
knowledge transfer in promoting innovation and continuous improvement. This research
stream still has limitations. First, scholars primarily discuss the management of knowledge
with partners and not jointly with both customers and partners. Second, even though the KM
processes transcend from firm boundaries the focus of KM is still to improve product
innovation and operational efficiency, and less emphasis is given to co-creating customer
experience [380].
By taking into account the above limitations of both research fields (i.e. CKM within PSS
value network, collaborative KM in a network setting), we look at the potential synergies of
connecting them. Therefore, this study aims to enhance the existing literature on the VNCKM lifecycle by using relevant information from the collaborative KM literature.
Consequently, we develop a conceptual framework of the VN-CKM lifecycle.

B-3 Research methodology
The goal of this study is to develop a VN-CKM process lifecycle framework that facilitates
the co-creation of integrated solutions. We used terms proposed by [8] (Figure B-1) in
developing the VN-CKM lifecycle.
Knowledge
creation
Knowledge
storage/retrieval

Knowledge
application
Knowledge
transfer

Figure B-1 Knowledge management process lifecycle [8]

The VN-CKM lifecycle involves iterative and continuous processes of value networked
customer knowledge (VN-CK) creation, VN-CK storage/retrieval, VN-CK transfer, and VN-
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CK application, within the context of PSS value networks. We systematically characterized
those processes through the following steps:
1. Identifying, characterizing, and classifying the existing literature on VN-CKM
processes.
2. Identifying, characterizing, and classifying the existing literature on collaborative
KM processes.
3. Analyzing and discussing the results from both research areas.
4. Defining the VN-CKM lifecycle and developing its conceptual framework to
characterize its processes.
In step 1, direct information on the VN-CKM lifecycle has been investigated. However, since
this research area is still under progress, in step 2, we also obtained indirect information from
a relevant related research area on collaborative KM in a network setting.
In both steps one and two a systematic literature review, based on the guidelines proposed by
Kitchenham [212], has been conducted in order to summarize the existing insights and to
identify the eventual research gaps. In general the systematic review embraces the following
stages [212]:
Developing a review protocol (e.g. research questions, search strategy and process),
identification of research studies, selection of papers, quality assessment, data extraction, and
synthesis of study results.
In fact we conducted two systematic reviews, respectively, to identify research on the VNCKM processes in PSS value networks and collaborative KM processes in business networks.
A number of keywords including a number of synonyms were identified and used in the
search process. In step 1, this search stream ("customer knowledge" OR "customer
information" OR "customer experience") AND (“value network” OR “service network” OR
“co-creation network” OR “solution network” OR “business service ecosystem”) was used
in the search process for primary studies in literature since 2005. The following search stream
were used in step 2: ("knowledge creation” OR "knowledge generation” OR "knowledge
acquisition” OR "knowledge storage” OR "knowledge retrieval” OR "knowledge sharing”
OR "knowledge transfer” OR "knowledge exchange” OR "knowledge application” OR
"knowledge usage”) AND (“virtual enterprise" OR “inter-organizational” OR “collaborative
network” OR “business network” OR “agile supply chain” OR “dynamic supply chain” OR
“alliance”). The selected papers should address the customer knowledge or KM processes
(also by explicitly considering the concept of collaboration) and should be published in an
academic journal or conference proceedings. After reviewing titles and abstracts, the
selection processes led to an in-depth evaluation of the full text of 9 (step 1) and 16 papers
(step 2).
Since the results were mixed and researchers define and describe (VN-CKM) KM processes
from different perspectives, we decided to identify and characterize them in a structured way.
220

Appendix B

Hence, in the data extraction phase we coded the text, using three instruments as guidelines.
These are respectively the KM lifecycle model (Figure B-1), the IDEF0 and the Nonaka
model (Figure B-2).
Applying the KM lifecycle approach enabled us to identify different processes and to put
them into the four main processes of creation, storage, retrieval, transfer, and application.
The main characteristics of a process (i.e. input, resource, control, activities, output, and
objective) were identified by using the IDEF0 model. Input and output refer to explicit or
tacit knowledge. Resource refers to both actors and tools required for processing input into
output.
Regarding the control aspect, we made a distinction between formal and informal control.
Formal control relies on criteria such as contractual agreements, rules, procedures,
regulations, reports, incentive system, and also performance monitoring. Informal (social)
control is realized through shared norms and values, trust, meetings, open communication,
and interaction [97, 119, 179]. The organizational knowledge creation model of Nonaka
explains how new knowledge is created through a continuous interplay between tacit and
explicit knowledge. By using this widely accepted model we looked in the selected literature
at how knowledge is dealt with.

Tacit

Control
Tacit

Input

Activities

Output

Tacit

Socialization

Externalization

Internalization

Combination

Explicit

Objective

Resources

Tacit

Explicit
Explicit

Figure2: The IDEF0 and Nonaka models

Explicit

Subsequently, in group discussions, we incorporated the results, removed duplications and
summarized the findings. This part resulted in the development of two classification
frameworks, one for step 1 and one for step 1 (Tables B-1 and B-2).
In step three, the analysis of the results was conducted in a structured way to identify the gaps
and weaknesses of the current literature on VN-CKM and to discuss about our suggestions
to provide a more completed view on VN-CKM lifecycle. In doing so, Table B-1 was
considered as a starting point. Its content was compared with Table B-2 by identifying and
discussing the following issues:
1.

Weakness: regarding the identified limitations of existing literature on VN-CKM
we modified the content whenever it was needed (weakness-modification).The
modification was done with regard to the characteristics of a PSS value network, i.e.
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2.
3.
4.

collaboration with both partners and customers as well as the customer experience
view on providing integrated solutions.
Confirmation: the content of Table B-1 was supported by Table B-2. No change was
made.
Enrichment: something missing in Table B-1 could be completed by using Table B2.
Empty cell: in the case of empty spaces in Table B-1, we made a decision: to keep
it empty similar to Table B-2 (empty-confirmation) or fill it by using relevant
information from Table B-2 after modification based on the characteristics of a PSS
value network (empty-completion).

In step four, since there was no common definition on VN-CKM lifecycle in the existing
literature, we modified the basic definition of the CKM lifecycle (from section B.2) in
accordance with the characteristics of a PSS value network and proposed our definition. We
then developed the conceptual framework of a VN-CKM lifecycle based on the results of the
analysis.

B-4 Classification frameworks, analysis and discussion of the results
The classification of the results of the systematic literature review of on the one hand VNCKM and on the other hand the collaborative KM in a network literature is provided in two
classification frameworks in Tables B-1 and B-2.
Table B-1 Classification framework of VN-CKM from the literature review
P I/O

Main activities

Creation

Ideations, identifying the
business customer’s problem,
customers explain their
challenges, obtaining deep
customer insight and contextual
understanding of customer
T/T
experience (CE) and emotions
through brainstorming, empathic
methods, and ethnographic
research techniques besides
traditional market research.
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Control
Formal
Informal
Briefing
session,
frequent
and
reciprocal
interaction,
trust,
dialogue.

Resource

Objective

Network of
solution
partners and
customers

Mutual
understanding of
the customer
problem,
directing and
evaluating
solution,
providing usercentered
perspectives on
solution
offerings.

Source

[1, 109,
131, 159,
289, 361,
374, 400,
421]
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Analyzing and interpreting the
customer preference, explicitly
describing customer knowledge
and service offerings,
Storytelling and visualizing,
mapping out the service
encounters (firm-customer touch
points)from the customer’s
T/E
perspective by utilizing mapping
tools (e.g. process mapping,
service-blueprinting, and
customer-firm touch point
analysis),formalization of all the
solution processes, clarify roles
and responsibilities, reporting
structure.

Rules
Workshop,
and
forum.
guideline
s.

Network of
solution
partners and
customers.

Create common
understanding of
the content of the
solution, elicit
customer
experiences, to
[131, 159,
ensure that
289, 374,
customer
400]
requirements
define, meet, and
support
accurately.

Solution
provider
and
customer.

Enhance the
value they derive
from solution.

E/E
Training.

[374]

Storage/ Retrieval

E/T

Providing knowledge for
customer at deployment phase.

Transfer

Sharing knowledge of the
customer's problem, needs, and
value expectations, identifying
T/T the customer's preference for
centralized or de-centralized
knowledge flows between
partners and customers.

Network of
solution
partners and
customers.

[159]

E/E

Application

Providing integrated solution
from identification to postdeployment support are based on
E/E
using CK.

Network of
solution
partners and
customers.

provide
outstanding
customer
experience,
enhance the
customer's
business

[1, 159,
374]

P: process, I/O: input/output, T: tacit, E: explicit

223

Appendix B
Table B-2: classification framework of collaborative KM processes in a business network setting
Control
Formal
Informal
Collaboratively involvement
Face to face
in exploring, leveraging, and
communica
pursuing potential synergy by
tion,
integrating knowledge,
frequent
T/T sharing ideas and experiences.
interaction,
feedback,
formal/infor
mal
meeting,
shared
interests
and value,
C
trust,
r
dialogue
e
Codification and articulation Defining a
Formal
a
of the knowledge, giving clear joint contract, meetings,
t
expression, documenting their Archiving
metaphors,
i
experience, institutionalizing documents,
analogies,
T/E
o
new knowledge
rules,
stories,
n
routines,
workshop.
procedures,
and directives.
Reconfiguring the existing
Developing
knowledge - by sorting,
common
combining, and categorizing
tools,
E/E data from scatters sources,
establishing
Integrating information
communicatio
system (IS).
n routines,
guideline and
standards
Routines.
Training.
E/T Learning by doing.
Linking multiple knowledge
Formal
S
repositories, storing integrated knowledge
t
representation
o E/E knowledge of different
partners in a knowledge
s, standards,
r
database, Coordinating data
organizational
a
format, and storage location
routines.
g
between partners, defining a
e
unified access for retrieval.
/
r
e
t
Documenting and organizing Documentatio Interview.
r
both effective and ineffective n.
i T/E experiences of networked
e
activities.
v
a
l
P
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I/O

Activities

Resource

Outcome

Source

Partners.

Joint exploration
of new
opportunity,
Develop network
specific
knowledge.
[118, 228,
279, 335,
380]

Partners.

Shared
interpretations.
[118, 228,
335]

IS.

Find new
patterns.
[228,
335, 344]

Partners.

[335]

network’s
collective
memory

Tacit
knowledg
e
Inventory
chart

Ensuring efficient
knowledge
preservation
and access to the
stored
knowledge across [228,
a network
285, 347]
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Documenting, Transferring
explicit knowledge in a
transaction network.
E/E

T
r
a
n
s
f
e
r T/T

a
p
p
l
i
E/E
c
a
t
i
o
n

Sharing a common knowledge
base, knowledge adaptation to
a new context, publicizing the
existence of knowledge.

Utilizing the collaboratively
acquired, stored, and shared
knowledge created in a
network.

Formal
contract,
common
platform,
standards,
organizational
routines,
document,
network’s
institutional
agreement.

Organizing
routines,
directives,
contractual
agreements.

IT tools.

Face-toPartners.
face
communica
tions,
discussions,
and
dialogues,
shared
values,
mutual
norms,
trust, Joint
training
programs.
Partners.

Provide timely,
accurate, reliable
access to the
required
knowledge across
a network.

Reciprocal
learning,
recognize the
value of partner
knowledge.

[107, 118,
122, 155,
228, 279,
380]

Collective
decision making,
coordinated
response.
[228,
279, 357]

In the following the main findings of the analysis of Table B.1 against Table B.2, based on
the process defined in section B.3, are discussed.
Similar to the collaborative KM creation process, the informal control in tacit to tacit CK
conversion and both informal and formal controls in tacit to explicit CK conversion have
been regarded as appropriate mechanisms within the VN-CK creation process. This can be
considered as a confirmation.
Regarding creation new explicit CK from tacit CK, both a gap-completion and a weaknessmodification can be recognized. While the former is related to the formal control, the latter
is related to the resources. Similar to Table B.2, we suggest using formal control such as
developing network routines facilitate this type of VN-CK creation process. We also
recommend considering the network of partners and customers as resources. Because
225

Appendix B

providing integrated solutions principally require network collaboration of multiple partners
with customers in response to evolving customer needs during solution experience.
Creation new explicit CK from explicit CK regards can be considered as a gap-completion.
To fill the gap and in line with collaborative KM literature, we propose that solution partners
and customers jointly reconfigure their existing explicit CK -that are resulted from analyzing
transactional information- by sorting, combining and categorizing scatters sources. We also
suggest that they integrate their CK data warehouses, and define routines, standards, and
guidelines across a value network. These activities can lead to identify the new pattern of fit
between customer needs and solution offerings.
VN-CK storage/retrieval process can be considered as a gap-completion. To fill the gap and
comparable to collaborative KM literature, we suggest that KM storage/retrieval process
explicit CK should be recorded and stored in the value network collective CK memory. To
ensure that the explicit CK preserve efficiently across the value network, we propose to link
CK repositories of all partners and customers, and to coordinate data format and location
among partners and customers. For documenting and organizing tacit CK, we propose that
solution partners and customers should collaboratively develop a tacit CK inventory chart or
CK maps. Such a tacit CK inventory can be created by interviewing customers about their
experience and needs. Likewise solution partners can be interviewed about their past
experiences in developing solutions for multiple customers. Then set of scenarios can be
developed and documented to describe a typical solution-related situation and check whether
providers’ customer-related experiences are matched with a new customer’s requirements.
The documentation ensures that they access to codified CK within solution processes from
identification to post deployment support. For CK retrieval from stored CK, it is proposed to
define a unified access to the CK repositories across a PSS value network through technical
interfaces, standard routines, or formal CK representations.
Regarding tacit VN-CK transfer process, formal control and activities can be regarded as an
empty-confirmation and enrichment respectively. Both informal control and objective can be
considered as a gap-completion. Co-creation integrated solution take place at a network level
in which customers engage in dialog with solution partners during each stage of solution
processes. We propose to consider solution processes as a reciprocal learning process through
which solution partners share and transfer their knowledge of the customers’ needs and
expectation with other. Through such processes customers can also share their knowledge,
manifested in their idea, and value experience with solution partners. So, they can publicize
their CK across a network through discussion, dialogue, trust, face-to-face communication,
or joint training program provided by partners and customers. These informal control
mechanisms can facilitate the discussion on recognizing the value of CK.
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Explicit VN-CK transfer process can be regard as gap-completion. The explicit CK treats
similarly as explicit knowledge. Therefore, we fill Table B.1 by using the characteristics of
transfer explicit collaborative knowledge (Table B.2).
Regarding VN-CK application process, formal and informal control can be considered as a
gap-completion empty-confirmation respectively. Similar to collaborative knowledge
application process, we advise partners and customers develop a routines and contractual
agreement to coordinate tasks in using CK during all stages of solution processes.

B-5 Develop the proposed framework
Within the context of a PSS value network, the VN-CKM processes lifecycle refers to
ongoing collaborative processes of CK creation, storage/retrieval, transfer, and application,
pertaining to the solution processes with emphasis on multilateral interaction of partners and
customers, and to the benefits of all partners and customers. The VN-CKM lifecycle
facilitates a shared understanding of customers’ needs among partners which results in the
creation of superior integrated solutions. Comparing this with the aforementioned definition
of CKM the novel aspects of our definition are:
1)
Collaborative efforts of all partners and customers in the VN-CKM processes take
place across the network.
2)
We highlight the multilateral interaction which goes beyond the two-actor focus to
a multi-actor focus through the customer experience of integrated solution
processes.
3)
Put emphasis on the solution processes, because customers are actively involved in
identifying, designing, developing, deployment and post-deployment processes of
integrated solutions. These processes offer ample opportunities for managing CK
across the PSS value network.
The discussions on analysis the results in the previous section enable us to develop a more
comprehensive framework on VN-CKM lifecycle in comparison with what is available in
Table B.1.The proposed VN-CKM lifecycle framework is presented in Table B.3. The four
types of analysis and the origin of the used data are mentioned in the brackets in Table B.3.
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Table B.3 VN-CKM lifecycle- a proposed conceptual framework
Ctr.
Res.
Out.
F
INF
T-T Contextual understanding of (EmptyBriefing
Network actors 1)Mutual
customer experience and
Confirmation)
sessions;
(Confirmation) understanding of
frequent and
customer problems in
problems, through
the context of usage,
reciprocal
observation, empathic
2)Increasing social
interactions;
methods, and ethnographic
cohesion in a network
interview;
research techniques; customer
(Enrichment)
dialogues
explained challenges;
(Confirmation)
socializing in relaxed
environments (Enrichment)

P I/P

Act.

T-E Explicitly describing
customer experiences and
problems by storytelling and
visualization; analyzing and
interpreting customer
problems; ideation and
conceptualization of initial
solutions, mapping out the
solution process by using
mapping techniques(e.g.
encounter mapping, serviceblueprinting); formalization
C
of solution processes and
reporting structure; clarifying
roles and responsibilities
(Enrichment)

Rules and
guidelines.
(Confirmation)

E-E Analyzing existing solution
processes and offerings;
reconfiguring the existing
explicit CK by sorting,
combining, and categorizing,
(e.g. using data mining
techniques)
(Empty-Completion)

Common tools;
rules; routines;
guidelines and
standards.
(EmptyCompletion)

E-T Providing knowledge to
customers at deployment
phases; learning by doing
(Enrichment)

Network
routines,
(EmptyCompletion)

E-E Integrating/ linking explicit
CK repositories and
warehouses; defining unified
S
access to explicit CK
/
repositories; coordinating data
R
formats and storage locations;
auditing, indexing, browsing,
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Standards;
routines.
(EmptyCompletion)

Workshop,
Network
1)Eliciting customer
forum,
actors.
experiences and
(Confirmation) problems (e.g.
brainstorm
structuring
sessions,
problems), 2)
dialogue
(Confirmation)
Directing and
structuring the
solution processes;
providing usercentered perspectives
on solution
offerings; creating a
common
understanding of the
content of the
solutions (i.e. design
features),
3)Structuring
customer contracts
(Confirmation)
(EmptyIS, platform, 1) Identifying new
Confirmation) databases
opportunities for co(Emptycreation, 2) Finding
Completion) new patterns of a fit
between customer
needs and solution
offerings.
(Empty-Completion)
Trainings
Network actors 1) Enhancing the
(Confirmation) (Confirmation) value which
customers derive
from solutions.
(Confirmation)
(EmptyNetworked
1)Ensuring efficient
Confirmation) collective
preservations and
access to stored
explicit CK
explicit CK across a
memory
value network
systems.
(Empty(Empty-Completion)
Completion)
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and retrieving explicit CK;
Providing common
representation schemes;
Recoding and documenting
solution processes.
(Empty-Completion)
T-E Documenting and organizing
past experiences of both
solution providers and
customers; tacit CK mapping
and auditing among actors
(Empty-Completion)
E-E Formal explicit CK exchange
among databases by using
formal languages and
common exchange protocols;
sharing explicit CK databases;
publicizing and updating
explicit CK (e.g. via
magazines)
(Empty-Completion)
T

T-T Establishing learning
environments; sharing
knowledge of the customer's
problems and value
expectations; identifying the
customer's preference for
centralized or de-centralized
knowledge flows among
actors. (Enrichment)

E-E Using CK to support
integrated solution processes,
embedding CK in the
solutions (Confirmation)
A

Documentation
(EmptyCompletion)

Interviews
(EmptyCompletion)

Tacit CK
inventory,
network
actors.
(EmptyCompletion)

1) Ensuring the
efficient preservation
of and access to
stored tacit CK
across a network.
(Empty-Completion)

Formal
contracts;
common
platform;
standards;
routines;
network’s
institutional
agreement
(EmptyCompletion)
(EmptyConfirmation)

(EmptyIntegrated IS
Confirmation) and actors’
portals
(EmptyCompletion)

1)Sharing timely,
accurate, and reliable
flow of explicit CK
across a network, 2)
making awareness of
the availability of
explicit CK among
actors,
(Empty-Completion)

Network
routines;
directives,
contractual
agreements.
(EmptyCompletion)

(EmptyNetwork
Providing
Confirmation) actors
outstanding
(Confirmation) customer
experiences of using
integrated solutions
(Confirmation)

Frequent
Network
1) Reciprocal learning
communicatio actors
during solution
n; dialogues, (Confirmation) processes, 2) Sharing
shared values;
timely, accurate,
mutual norms;
reliable tacit CK
trust; joint
across a network.
(Empty-Completion)
training
programs
(EmptyCompletion)

B-6 Conclusion
Although customer knowledge emerged as the most frequently mentioned attribute of PSS
value network environments, little is known about CKM processes in such contexts. These
CKM processes differ from CKM processes in more traditional settings in two ways. First,
there is a move from single organizations to collaborative networks of partners and
customers. Second, there is a focus on co-creation customer experience during integrated
solution processes. These novel aspects strongly affect CKM processes and offer new
opportunities for collaboration. This research has presented a concepual framework to
characterize the four processes of VN-CKM lifecycle. In doing so, we conducted a systematic
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literature review on both the VN-CKM lifecycle and the collaborative KM lifecycle
approach, by using the IPO and Nonaka knowledge models as guidelines. The proposed VNCKM lifecycle can serve as a descriptive mechanism that aims to generate in-depth insight
into how partners work together and with customers, to more effectively manage customer
knowledge across a PSS value network.
In future research we will conduct case studies to assess the usability of the proposed VNCKM lifecycle framework in practice. Moreover, we suggest investigating the applications
of information systems in facilitating VN-CKM lifecycle in future research.
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Appendix C- Supportive documentation of chapter 5
The preliminary version of the journal paper of chapter 5 is presented in Appendix C-1 to C7. It has more emphasis on the design phase and has been published as a conference paper
[28]. In addition, example of the results of a SLR is provided in Appendix C-8. At the end of
this appendix, the results of Metaplan sessions is presented (Appendix C-9).
C-1 Introduction
In value networks, value is no longer created only within firms’ boundaries, but is also cocreated among various actors of a network [293]. We define a value network as the set of
actors, i.e. multiple suppliers and customers, which collaborate with each other and integrate
their resources and knowledge to co-create value through offering integrated solutions. In this
context, knowledge is seen as a primary source of value co-creation and differentiation from
competitors [289, 304]. Since knowledge is dispersed around networks, transferring and
aggregating it from scattered sources and facilitating its seamless flow, are important tasks in
a knowledge management initiative within value networks [109, 347].
Despite the fact that knowledge transfer has received considerable attention in recent years in
the context of value networks, it often faces issues [409]. Such issues are hindrances to
seamless knowledge sharing among actors, resulting in significant wasted time and resources
for each member of the value network [242]. Thus, identifying issues in relation to knowledge
transfer across a value network is important in undertaking knowledge transfer efforts.
Currently, issues of knowledge transfer across a value network are not well studied. This
paper, based on a systematic review of the literature, identifies knowledge transfer issues
(KTIs), classifies them in a structured way, and proposes a classification framework. In
addition, issues related to both tacit and explicit knowledge are considered. This study aims
to provide a well-structured theoretical basis for providing solutions that tackle issues of
knowledge transfer across value networks. Accordingly, this paper addresses the research
question: what are the issues related to transferring both explicit and tacit knowledge within
value networks?
This paper contributes to the literature on knowledge transfer in a value network in three
ways: first, compared to existing classifications of KTIs, the proposed classification
framework identifies, classifies, and integrates prior findings on KTIs in one single
framework; second, as it covers both tacit and explicit knowledge transfer issues it represents
a more comprehensive picture of KITs; third, it identifies and classifies KTIs in a wellstructured way. The remainder of the paper is structured as follows. Section C-2 provides
overview on research background. Section C-3 details the research methodology. Research
execution is explained in Section C-4. Then Section C-5 presents a classification framework.
Discussion and conclusion are found in sections C-6 and C-7.
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C-2 Theoretical background
Knowledge transfer is a crucial condition for obtaining effective collaboration among actors
of a network [272]. In a value network, knowledge transfer refers to the process by which
actors share knowledge among themselves through ongoing interactions [19]. In such
settings, the aim of knowledge transfer initiatives has shifted from improving product
innovation and operational efficiency toward enhancing the customer experience by using
integrated solutions [29]. Here knowledge is collaboratively created and transferred through
iterative and mutually interactive processes among the actors—including customers—that
are involved in the value co-creation process [385].
Nevertheless, knowledge transfer within a network may encounter certain issues. According
to Pirkkalainen and Pawlowski [295], issues are “any barrier, challenge, or problem that
might prevent or hinder a single person, a group, an organization, or a network of firms from
reaching an objective and achieving success in a specific context, when the challenge is
related to acting or working in a collaborative cross border setting.”
Since research on investigating KTIs in a value network is still underdeveloped, we also
searched within the wider literature of KTIs in business networking (BN) to find relevant
information that can be useful to our research. We use the term “BN” to denote any form of
inter-organizational collaboration (e.g. supply chain, collaborative network, alliance, virtual
enterprise, virtual enterprise) in order to achieve a common or consistent goal.
In current literature on KTIs within BN, several studies have identified issues. However, the
results are quite mixed. In some studies, high-level classes of issues are introduced and their
focus is limited to a small set of issues; in others, a more detailed approach is applied [168].
For example, Cramton [84] identified five types of problems constituting failures of shared
knowledge among partners in collaborative settings; Haug et al. [168] investigated
information quality barriers and identified 12 issues; and Lin et al. [231] identified 18 barriers
and classified them into 5 categories. Furthermore, different classification frameworks have
been also developed, but researchers diverge in their KTIs classification frameworks[102,
168, 183, 232, 295, 409] or there is a lack of clarity about the process of developing a
framework [182, 287]. In addition, transferring tacit and explicit knowledge encounter
different issues, so they require different considerations. However, little research considers
both issues simultaneously [6].
In summary, although such studies provide useful insights, they depict only a partial picture
as they either focus on speciﬁc issues (e.g. [242, 338]) and fail to consider a wide variety of
issues, or their focus is separately on tacit or explicit KTIs (e.g. [187, 206]). Therefore, little
is known about KTIs in a more comprehensive classification framework. Therefore, to fill
these gaps, this study aims to identify and classify issues related to both explicit and tacit
knowledge in a structured manner. To do so, the initial list of KTIs will be systematically
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identified from current literature on KTIs. Then by applying a structured classification
approach, a classification framework will be proposed.
C-3 Research methodology
We followed systematic processes in identifying and classifying issues relating to knowledge
transfer across networks. Although a co-creation value network is the context of this research,
there is a lack of research on KTIs in this context. Two options to investigate KTIs in value
networks exist. The first is to follow a grounded theory approach and conduct exploratory
case study research to identify KTIs from practice. However, since a value network is an
emerging field, finding proper cases that have rich experience of long-term collaboration with
multiple partners and co-creation with customers is difficult. It is likely the results would be
based more on people’s ideas than on their real experience. The second option is to
investigate issues in other relevant literature in a related field (i.e. KTIs in business
networking), but that requires context-related verification of the theoretical classification
framework. A value network is regarded as a specific type of BN in which customers are
considered as one among other actors in collaboration in order to achieve a common goal
(i.e. co-creation value). Therefore, the types of KTIs from the BN research field are still
relevant within value networks. Consequently, we selected the second option. However,
literature on KTIs within BN is still fragmented and a clear consensus among various research
findings has not yet been realized. As a result, in this paper (as the first step of two-phase
research) we focused on identifying and classifying knowledge transfer issues within BN in
a structured way.
Our research methodology included two phases, a systematic review and a structured
classification approach. In phase one, we conducted a systematic review (SR) to identify
current literature on KTIs in BN, following the guidelines of [213]. KTIs can disrupt the
performance of a BN, so they must be recognized and receive a proper response. In this
respect developing a KTI classification framework covers a comprehensive list of
tacit/explicit knowledge issues which can offer a well-structured theoretical basis to solve
issues and improve knowledge transfer across a network. This motivated us to conduct an
SR. Subsequently, in a review protocol a search strategy was defined, as well as a set of
keywords (Table C-1) that included a number of synonyms. To accomplish the search,
keywords were combined by Boolean operators. The Emerald, Elsevier, Wiley, IEEE, and
Springer databases were selected, as they cover many publications in this field and are often
used in such studies [168].
Given the feasibility concerns of searching separately in many databases (256 search queries
in five databases), we planned to execute a simultaneously search within these databases
using Google Scholar (GS).
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Table C.1- keywords used in systematic review
Explicit
knowledge
or
Tacit
knowledge
or
Information
or
Knowledge

And Issue
And Supply chain
And Transfer
or
or
or
Exchange
Challenge
Collaborative
or
or
network
Sharing
Barrier
or
or
or
Alliance
Flow
Problem
or
Inter-organization
or
value network

Repeated evaluations of GS have demonstrated its ability to deliver results equivalent to those
provided by traditional computerized bibliographic methods [96]. Several investigations
show that GS can identify sufficient literature [38, 96, 133]. However, GS delivers many
sources. Therefore, to reduce search space we introduced stop criteria. We stopped to review
when in 5 pages after first 20 pages no keywords were found; otherwise we continued up to
the next 5 pages. A set of inclusion/exclusion criteria were also defined. We selected articles
focused on both KTIs and one kind of business networking, with the further provision that
they must have published in 2000-2015 in English language peer-reviewed publications.
Articles were excluded if KTIs were only one among its topics, or if KTIs were examined
from a single firm perspective rather than inter-firm collaboration in a network. Based on
these criteria, a final set of papers was selected for full review and data extraction. In data
extraction we designed a card for collecting data. This included a title of the issue, the
explanation of the issue as described in the source, and publication information.
To synthesize this mixed data, we developed a classification framework. To classify the large
list of identified issues, we needed to follow a structured classification approach. The
advantage of classifying a large list of issues is that by size reduction and concisely described
categories, the issues can be evaluated at a higher abstraction level [194]. Therefore, in phase
two, the Metaplan technique was applied to classify the identified issues. The technique
provides a structured classification process, requiring at least four researchers [156]. The
final categories of knowledge transfer issues emerged through several Metaplan sessions. In
the end, definitions per category were also provided to describe the set of issues belonging to
each category.
C-4 Research execution
By performing an SR, this paper integrated existing literature on KTIs within the context of
BN. An extensive literature search was performed to identify initial sources. A search process
was resulted in 6720 initial sources, for which, after deleting duplicates, the titles and
abstracts were reviewed based on inclusion and exclusion criteria. 54 papers were selected
for full review and data extraction. From the data extraction process, 340 issues including
135 explicit and 215 tacit knowledge issues were identified and data extraction cards were
filled. After removing duplicates, a total of 268 KTIs remained for developing a classification
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framework through Metaplan sessions. During the Metaplan sessions, the data extraction
cards were used. Categories were formed by the research group members grouping similar
concepts together [184]. Once consensus was reached, issues were categorized. We
performed 2-round Metaplan sessions per type of knowledge, gleaning 27 and 22 categories
for tacit and explicit knowledge transfer issues, respectively. This made initial classification
easier. Seven issues were removed from these categories as being too general or not having
a clear meaning. Then the next two rounds were performed to combine the results of the
previous rounds. During the sessions some categories were merged. Some categories were
divided into more specific categories and some categories remained unchanged. Changes of
issues and categories were documented. Consequently, 29 categories emerged. Some levels
of similarities among categories remained. Hence, in the final Metaplan session, we defined
six main categories that represented higher order concepts and captured the underlying
commonalities among the 29 subcategories. Having developed the final categories, we
defined general descriptions for the resulting categories. Metaplan sessions were as objective
as possible, with open discussions in which all group members felt free to give their opinion.
This was done to avoid a bandwagon effect [261].
Regarding research reliability and to avoid individual bias, two researchers extracted data
from articles individually and after that compared their results in group discussions together
with other two research members. Conflicts -that did not occur often- were discussed to reach
agreement. The consistency of the results demonstrates their reliability. In the final session
for describing categories, we followed the same approach. In addition, we followed a wellstructured process in the KTIs’ identification and classification phases, and we documented
and clearly explained them in a transparent and structured way. Regarding research validity,
two researchers triangulated their findings. Also the research group members were all
familiar with the context and issues, so they provided well-reasoned arguments for why an
issue should be placed in a particular cluster. These enhanced the internal validity of the
findings. Part of external validity was already done in the way that we set up our research.
As this framework based upon prior research it represents a generalization from theory
(existing literature). Further validation can be done by conducting empirical research.
C-5 Research results- KTIs classification framework
The proposed classification framework (Table C-2) integrates the identified issues, classifies
them into six main categories and 29 subcategories. The main categories are separated and
complement each other and they capture the underlying commonalities among 29
subcategories.
The six main categories are labelled as structural network issues, generic issues, social
issues, language/understanding issues, organizational issues, and technical issues. A brief
description of each of the 29 subcategories (subcategories of the six main categories) is also
provided below.
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Table C.2 - Classification framework of knowledge transfer issues

Technical issues

Language /
Organizational aspect
understanding
issues
issues

Social issues

Network
Generic
structure issues
issues

Category

Subcategories
Transactive memory issues
Complex network issues
Relationship issues
General distance issues
Cultural distance issues
Lack of communication facilities

Sources
[9, 253, 311]
[189]
[102, 107, 187, 231, 243, 287]
[182, 268, 295, 328]
[88, 102, 114, 182, 196, 232, 268, 295, 328]
[232, 286, 295]

Difficulty in expressing tacit knowledge

[187, 286]

Knowledge source reliability issues
Fear of losing knowledge

[252, 264]
[196, 208, 232, 252, 315, 338, 383]
[88, 107, 182, 208, 217, 232, 252, 262, 286,
287, 295, 297, 346, 408, 409, 411]
[182, 183, 189, 206, 216, 262, 286, 297, 338,
409, 411]
[161, 182, 217, 232, 252, 264, 287, 409]
[9, 84, 89, 295]

Lack of willingness
Lack of trust
Insufficient mutual understanding
Contextualization issues
Semantic issues
Organizational issues
Lack of top management commitment
Network level objective/benefit issues
Insufficient resources
Organization structural issues
Lack of incentive
Authorization / data flow
Performance measurement issues
Legal issues
Failure to meet technological demand
Lack of user-friendly IS
Data quality issues
Data overload issues
Data security issues
Data integration issues

[9, 47, 89, 114, 196, 208, 217, 232, 264, 295,
331]
[161, 168, 176, 232, 286, 295, 297, 331]
[168, 286, 300, 328]
[206, 208, 297, 409]
[168, 208, 232, 234, 242, 286, 295, 297, 300,
338]
[182, 189, 208, 232, 297, 409, 411]
[168, 232, 252, 295]
[84, 176, 208, 242, 297, 300, 320, 408]
[176, 206, 297]
[295, 383, 409]
[168, 176, 234, 242, 252, 286, 295, 297, 338]
[168, 315, 409]
[176, 206, 242, 315, 409]
[168, 208]
[167, 232, 242, 286, 295, 338]
[47, 176, 183, 206, 208, 232, 242, 286, 295,
297, 300, 409]

1. Transactive memory issues: Refers to the set of knowledge possessed by group members
coupled with an awareness of who knows what.
2. Complex network issues: Extreme complexity in terms of relationships,
communications, and use of knowledge.
3. Relationship issues: Collaborations between actors are hindered because of personal
relationships. One firm feels superior over the other.
4. General distance issues: Physical or time distance between actors creates difficulties in
knowledge sharing.
5. Cultural distance issues: All actors must know each other’s respective cultural
backgrounds. Views and ideas can be negatively influenced by not knowing languages
people speak, their habits, and what is acceptable and what is not.
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6. Lack of communication facilities: Lack of opportunities for communication and lack of
formal/informal mechanism, making it difficult to transfer knowledge across a network.
7. Difficulty in expressing tacit knowledge: People are unable to externalize/codify their tacit
knowledge.
8. Knowledge source reliability issues: Knowledge is not perceived as true because its source
is unreliable.
9. Fear of losing knowledge: Since knowledge is a source of competitive advantage, there is
fear that when it is shared, it is shared with partners that could be competitors.
10. Lack of willingness: People don’t want or are unmotivated to engage in knowledge
sharing for reasons including knowledge as a power syndrome, lack of trust in people,
resistance to change, or fear of exploitation.
11. Lack of trust: A belief that the other party might act opportunistically or in an
unfavourable way hinders knowledge sharing across a network.
12. Insufficient mutual understanding: Unable to make good use of the others’ knowledge
due to a lack of common ground, casual ambiguity, difference in perception, or lack of
knowledge of exactly how the knowledge is supposed to be used.
13. Contextualization issues: Context can be defined as information about the situation,
intentions, and feelings about an issue or action. Losing the context of knowledge can be an
issue, especially for tacit knowledge.
14. Semantic issues: Use of different terminology or different meanings of words can cause
misunderstanding.
15. Organizational issues: The organization does not have sufficient formal planning,
guidelines or regulations for knowledge sharing. This makes it unclear who is responsible,
and what and how data should be shared.
16. Lack of top management commitment: Due to lack of top management commitment and
involvement, knowledge sharing initiatives lack a mandate, causing them to fail.
17. Network level objective and benefit issues: Given power asymmetry and goal problems
at the network level, actors do not equally benefit from knowledge sharing.
18. Insufficient resource: Lack of resources such as expertise, training, time, funds, and
network structure cause difficulties for knowledge sharing.
19. Organization structural issues: Inflexibility results from excessive hierarchy and
centralization, or too many guidelines and regulations. People may be willing to share, but
lack the authorization.
20. Lack of incentive: People are not motivated to share their knowledge due to a lack of
incentives in the form of accolades or rewards.
21. Authorization / data flow: Data exists but is not mobile. People cannot access it and
therefore they cannot derive value out of it.
22. Performance measurement issue: With no monitoring control or evaluation procedure,
it is impossible to tell how the KM system is performing.
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23. Legal issues: Laws and regulations may put constrains on inter-organizational
knowledge sharing.
24. Failure to meet technological demand: Technology in place is inadequate (e.g. lack of
functionality, architectural issues, system security) to support a network’s actual knowledge
transfer process.
25. Lack of user-friendly IS: The system is not adequately user friendly.
26. Data quality issues: Refers to availability, privacy, accessibility, accuracy, and
completeness of shared data.
27. Data overload issues: There is more data available than that there is processing capacity
available.
28. Data security issues: Technological issues generate reliability and security concerns in
knowledge transfer.
29. Data integration issue: Different information systems are not capable of exchanging
data.
C-6 Discussion
Although the importance of KTIs is recognized in literature, research is lacking on integrating
the current findings into a single classification framework. The proposed framework in this
paper enriches the current literature on KTIs in a network setting. It has been developed on
the basis of well-structured processes and a solid methodological approach. Comparing our
and current KTIs classification frameworks [102, 168, 182, 183, 232, 287, 295, 409], we
could make the following observations.
Current frameworks rarely emphasize both tacit and explicit issues, while our framework
considers both because from a knowledge type point of view, both tacit and explicit
knowledge play a role in a value network. In our framework, the tacit issues are mainly
covered by the relationship and the social issues categories, and the explicit issues are mainly
covered by the technical issues category. However, a number of issues cannot be uniquely
classified as being either tacit or explicit. This explains why the issues were merged into a
single framework.
The main categories of current frameworks are usually defined from viewpoints on a more
detailed level of abstraction –e.g. some of them are based on who or what is experiencing or
causing the issue- while we focus on higher abstraction of issue types.
None of the other frameworks address issues that are of specific importance in value network
settings (e.g. transactive memory, complex network issues). The analysis of issues on the one
hand indicate that the reviewed literature has largely focused on studying and exploring
semantic, data integration, lack of willingness, and trust issues. On the other hand, the shift
from a stable network environment (e.g. supply chains) towards dynamic value networks
results in emerging new issues. In the former a static and long-term collaboration can result
in issues such as organizational aspect issues, whereas in the latter a dynamic collaboration
of actors can result in issues such as contextualization issues.
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Accordingly, by taking into account the literature on contemporary issues which result from
dynamic collaboration, the proposed framework represents additional issues besides all
issues mentioned by the other frameworks. These additional issues are transactive memory,
complex network, authorization/data flow, data overload, and performance measurement
issues. The combination of these additional and recurrently reported issues provide a basis
for listing the important KTIs in a value network.
From a solution perspective, in a stable network setting, solutions aiming at resolving KTIs
have received significant attention in literature. We found different solutions [88, 182, 243,
286]. For example to enhance trust, in [88] it is proposed to involve partners in a decision
making process, to listen to their ideas, and to provide incentives for their knowledge sharing.
In [182] it is suggested to use conversational knowledge sharing based on a community of
practice and Web 2.0, to solve lack of motivation, organizational, and trust issues in
knowledge transfer initiatives. However, such solutions have drawbacks such as they resolve
a smaller set of issues and do not focus on the additional issues identified here. Thus, the
effectiveness of such solutions in a value network setting is at least insufficient. Because of
the difficulties resulting from dynamic partnerships, lack of centralized control, and
distributed power across a network, KTIs cannot be handled easily.
Regarding practical application, our proposed classification framework provides a basis for
developing guidelines that enable value networks to early identify and prioritize potential
issues in relation to knowledge transfer. The early identification of issues can support them
in developing solutions in order to overcome issues. A second application area is in
supportive information systems development. There it can guide developers in extracting
requirements from a well-defined basis, rather than from a chaotic ad hoc list of requirements.
C-7 Conclusion
Regarding the importance of knowledge sharing in a network setting, this paper identifies
and classifies both tacit and explicit KTIs in a structured way (a systematic literature review
and a structured classification process). By combining the rather ‘scattered’ literature on
KTIs, this paper offers a more comprehensive view of issues that networks face in knowledge
transfer. The proposed list of issues that are mostly validated by original authors in practicepresent a well-founded theoretical basis to develop a checklist for identifying, and prioritizing
potential issues. So it becomes easier for value networks to direct their focus to the areas that
require more attention. The framework can also serve as a baseline for requirement
engineering when developing information systems- as type of solution- through linking
requirements to the original issues.
Addressing all important issues in a value network setting requires in-depth discussions with
actors of a value network. Only then the signiﬁcance of the issues can be addressed
sufficiently. Further validation of the proposed KTIs’ classification framework in a value
network setting has to be done in future research. Since KTIs can disrupt the performance of
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a value network, they must be profoundly recognized and proper solutions must be used in
response. Therefore, different solution types also need to be investigated in future research.
C-8 Examples of the results of the SLR of knowledge transfer issues
In the following Table, examples of the identified KTIs from conducting the SLR is
provided.
Table C.1-Examples identified KTIs
Issue
Num.

18

19

20

21

22
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Issue

Explanation

Ref.

Team members had difficulty gathering and
remembering information about the contexts
Failure to Communicate and Retain within which their distant partners worked.
Contextual Information
They also failed to communicate important
information about their own context and
constraints to their remote partners.
Unevenly distributed
information
also
interfered with team-level collaboration and
Unevenly Distributed Information
caused problems in relationships. Two causes
were errors in e-mail addresses and failure to
send copies of e-mail to all team members.
Writers tend to assume that what is salient to
them is salient to their readers. Scholars have
observed that mediated communication often
lacks cues to meaning such as facial
expressions, body language, and tone of voice
However, these types of cues also signal the
Differences in the Salience of
salience to the communicator of one piece of
Information.
information relative to another. Dispersed team
members were not successful in communicating
to their partners what parts of their messages, or
which messages, they considered most
important.
Personal vs digitally and relative differences
among team members in speed of access to
information. One manifestation of this problem
stemmed from differences among team
Relative Differences in Speed of
Access to Information
members in access to communications
technology. Some members had 24-hour e-mail
access while their partners had access only
when at their university.
Silence had meant all of the following at one
time or another: I agree. I strongly disagree.
I am indifferent. I am out of town. I am having
Interpreting the Meaning of Silence. technical problems. I don’t know how to
address this sensitive issue. I am busy with other
things. I did not notice your question. I did not
realize that you wanted a response.

[84]

Categorize as Issues associated with data
“views” (the models of the real world captured
in the data), such as relevancy, granularity, and
level of detail.
Such as accuracy, consistency, currency, and
completeness.

[315]

23

Issue associated with data view

24

Issues associated with data values
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Issues associated with the
presentation of data

Such as the appropriateness of the format, ease
of interpretation, and so forth

26

privacy

N.A

27

security

N.A.

28

29
30
31
32

The politics of data ownership are among the
most brutal in many enterprises. The net result
ownership
is to divert management attention from
customers and the competition
Data quality barriers
lack of delegation of responsibilities lack of data quality owners
data quality barriers
for maintenance of data
Lack of responsibility for information quality
lack of rewards for ensuring valid
Data quality barriers
data
Data quality barriers
lack of data control routines
inefficient organizational procedures
lack of employee competencies
Data quality barriers

33

lack of user-friendliness of the
software used to manage data

34

lack of management understanding
and active involvement

35

Too much data

41

Issues concerning information
exchange

Data quality barriers
Poor usability of IT systems
Data quality barriers
top management support
Lack of emphasize on the importance of data
quality from managers
Owing to technological capability to store everincreasing amounts of data, the amount of data
has vastly exceeded the organization’s ability to
manage, analyze, and apply it
In particular this class relates to the inability or
difficulties of exchange of information between
different computer-based systems.

[167]

[176]

C-9 Results of Metaplan sessions for classifying the identified KTIs- classification
framework
Structural network issues

Transactive memory issues
Issue
Different locations of knowledge
Failure to develop a transactive memory system
Constraints on transactive memory
Relationship issues
Issue
Arduous relationship
power issues
status differences, lack of respect
Difficult relationships
Excessive size of business units
Knowledge distance
Age distance. Gender distance

Source
[264]
[328]
[9]
Source
[252]
[107]
[187]
[232]
[232]
[102]
[287]

Complex network issue
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Issue
Fragmented networks

Source
[189]

General distance
Issue
Temporal distance or time zone difference
Geographic distance
Teams that have not met face-to-face and do not feel like a ‘‘real’’
team

Source
[268]
[268]
[328]

The lack of comfort and trust made it difficult to build team rapport
across virtual space.

[328]

Geographical Distance

[182]
Cultural distance

Issue
Lack of common ground
culture
Lack of cultural awareness
Social capital issue
Context differences
Linguistic distance
cognitive distance (different backgrounds)
Cultural constraints on knowledge sharing
language
Lack of communication facilities
Issue
Lack of opportunities for communication/collaboration
Shortage of formal and informal spaces to share, reflect and generate
knowledge

Source
[114]
[88]
[102]
[196]
[232]
[268]
[295]
[328]
[182]
Source
[295]
[286]

Lack of spaces to share

[232]

Lack of tangible mechanisms
Lack of intangible mechanisms: unscheduled meetings, informal
seminars, or conversations

[232]
[232]

Generic issues
Difficulty to express tacit knowledge
Issue

Source

Difficulty in codifying tacit knowledge

[286]

cognitive barrier

[187]

Social issues

Knowledge source reliability issues
Issue
Info not perceived as reliable
Unproven (Is knowledge rated as being of value?)
Knowledge retainer’s legitimacy and reliability
Fear of losing knowledge
Issue
Fear of losing intellectual property rights
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Source
[252]
[252]
[264]
Source
[232]
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Lack of coordination between units: Competitiveness
Knowledge Ownership
Loss of sensitive and proprietary knowledge
Risk (including fear of penalty, losing profit)
ownership
fear of losing company stability/market position
Confidentiality, commercial privacy and economic value of
information

[232]
[196]
[196]
[252]
[315]
[208]

Cost of disclosing information
commercial sensitivity of data and the privacy risks involved

[338]
[383]

Lack of willingness
Issue
Fear of exploitation
Self-interest (expose knowledge to competition)
Lack of motivation (not invented here syndrome)
Internal resistance (protect interests of organization/business unit)
Fear of contamination
Fear of undermining position
Knowledge system modification
Technophobia
Low awareness and realization of knowledge sharing
Lack of trust in people
Threat to sense of self-worth
Fear of reducing job security
Not Invented Here (NIH) syndrome
Communication and knowledge flows are restricted into certain
directions of SC

[338]

Source
[252]
[252]
[252]
[252]
[252]
[252]
[252]
[232]
[232]
[232]
[232]
[232]
[232]
[286]

Fear of embarrassment for sharing incorrect information
Unacceptable behavior of technical system by user
Different preferences in working/learning
Existing relationships preferred
Not learning from the past
genuineness
Lack of openness to ideas

[286]
[295]
[295]
[295]
[295]
[408]
[408]

Internal resistance
Conflict avoidance
Knowledge stickiness
Willingness
differences in interests, existing practices, goals,
A solution that requires a change of views is difficult to accept for
some people

[182]
[182]
[346]
[262]
[217]

Risk taking
Lack of flexibility to change
maturation

[107]
[411]
[88]

Employees are not willing to share the information.
Attitudes of the organizations towards the implementation of
information sharing.

[208]
[208]

[217]

243

Appendix C
Behavioral issues
Lack of harmonious environment
information sharing is not part of an organization's culture
The perception that information is power
Individual and organization resistance to change
Articulability, projectionism.
Lack of trust

[208]
[208]
[409]
[409]
[297]
[287]

Issue
Lack of mutual understanding/trust between organizations
Negative experiences of past behaviors
Trustworthiness
Opportunistic behavior of SC members
Trust
Data ownership and conflict of disclosure policy
Lack of trust among organizational members
trust is difficult to build in the context of projects
Competitive conflict
Lack of trust and confidentiality among organizations

Source
[411]
[411]
[262]
[286]
[88]
[338]
[409]
[189]
[183]
[297]

the handling of confidential information (trust)

Language / understanding
Insufficient mutual understanding
Issue
No Integration of the knowledge into the social system
Value of knowledge
Perception
Differences in experience level
Lack of absorptive capacity
Lack of retentive capacity
Causal ambiguity
Poor targeting of knowledge
Differences in interests
lack of common knowledge
Lack of awareness
Awareness of other knowledge
A gap in Awareness and knowledge
Causal ambiguity
Contextualization issues
Issue
Loss of communication richness
Knowledge embeddedness
Failure in sharing and retaining contextual knowledge
Failure to Communicate and Retain Contextual Information.
Differences in the Salience of Information
Interpreting the meaning of silence
Semantic issues
issue
Different terminology / jargon
Understanding what is relevant and what is not
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[206]

Source
[320]
[161]
[161]
[232]
[252]
[252]
[252]
[252]
[217]
[409]
[232]
[264]
[182]
[287],
[346]
Source
[295]
[89]
[9]
[84]
[84]
[84]

Source
[217]
[217]
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Different perceptions of a solution
A different understanding of project goals
Knowledge may not be correctly interpreted or used due to biases in
one’s reasoning.
Semantic issue
Norm distance
Conflicting knowledge of network members
Overly technical terminology
Insufficient mutual understanding
Misunderstandings and a lack of shared meaning
Lack of shared mental models (an organized understanding of relevant
knowledge that is shared by team members’)
misinterpretation or misuse of shared information

[217]
[217]
[114]
[196]
[89]
[264]
[232]
[9]
[47]
[331]
[208]

Organizational issues

Organizational governance
Issue
Sharing of invaluable knowledge
Lack of clear understanding of KM adoption n SC
KM not integrated with SC business process
Lack of roles and responsibilities of SC members
Lack of strategic planning regarding KM adoption in SC
Lack of proper organizational structure to create and share knowledge
Lack of empowerment among SC members
Knowledge retention of highly skilled and experienced staff is not a
high priority
Lack of complete or standard regulations
Lack of authority
Lack of policy or regulations
Coordination breakdown, challenges or lack of direction
IS strategy and planning
lack of delegation of responsibilities for maintenance of data
Lack of written data quality politics and procedures
Lack of clarity of roles in relation to data creation, use, and
maintenance
Lack of common data definitions and standards
Lack of organization structure
Communication skills
Lack of top management commitment
Issue
lack of management understanding and active involvement
The lack of top management commitment
Lack of management/leadership support for any reflection on how we
work together
Lack of top management commitment towards KM adoption in SC
Network level objective and benefit issues
Issue
Unequal division of benefits
Goal problems
Information sharing is seen as a financial burden
lack of understanding benefits from cross-boundary information
sharing
Varied goals across a network or unclear goals
Insufficient resources
Issue
Limited technical expertise
Lack of organization structure

Source
[161]
[286]
[286]
[286]
[286]
[286]
[286]
[286]
[232]
[232]
[295]
[295]
[176]
[168]
[168]
[168]
[297]
[300]
[262]
Source
[168]
[300]
[328]
[286]
Source
[206]
[297]
[208]
[409]
[331]
Source
[338]
[300]
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Cost of information technology
Lack of training and education of data users
Project schedule problems
Resource problems
lack of training
Unable to maintain adequate technological expertise due to rapid
changes
Lack of funds for redesigning internal organizational and technical
processes
Implementation Cost
Time and resource constraints
Lack of training of new IT systems
Lack of time
Employees are unfamiliar with and lack experience with new IT
systems
Lack of fund for KM system development
Organization structural issue
issue
Contractual culture
Organizational hierarchy
high level of bureaucracy and strict administrative control
Centralization (of authority in higher management levels)
Horizontal structures of bureaucracy
Too centralized and lack of autonomy
Top management directives stifle inter-organizational learning
Organizational bureaucratic factors
Unrealistic expectations of employees and mismatch with individual
needs
Lack of incentive
issue
Rewards (individuals rewarded for
sharing/creating knowledge)
Not adequately rewarded
Lack of organizational incentives
Lack of communication with employees about
the advantages of the new system
lack of rewards for ensuring valid data
Authorization / data access
issue
Accessibility
Differences in level of the technological capabilities of chain
members
lack of information flow
Information flow from customer and sales
No sharing guidelines
Information asymmetric
Unevenly Distributed Information
Relative Differences in Speed of Access to Information
No Transparency
Equal access for all communication participants
Performance measurement issue
issue
Monitoring control and costing
Lack of measurement and evaluation
lack of cost-sharing agreements
Legal issues
issue
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[234]
[168]
[297]
[297]
[208]
[208]
[208]
[242]
[232]
[232]
[232]
[232]
[286]
Source
[189]
[297]
[208]
[409]
[409]
[208]
[411]
[411]
[232]
Source
[252]
[232]
[232]
[232]
[168]
Source
[242]
[208]
[300]
[176]
[297]
[297]
[84]
[84]
[320]
[407]
Source
[176]
[297]
[206]
Source
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lack of legislative support to assure the privacy and confidentiality of
shared information
laws and regulations
risk of privacy infringement
data protection legislation
Unclear IPR and Copyrights

[409]
[409]
[383]
[383]
[295]

Technical issues

Failure to meet technological demand
issue
Information storage
Functionality of IS
Bespoke office applications
the use and maintenance of the IS
Implementation and customization of IS
Lack of IT systems for data management
Lack of possibilities for input in existing IT systems
Lack of telecommunication network
System security
Lack of enterprise IT-architecture
Information Systems functionality
information systems use and maintenance
Notification Process
Reliability of information technology
Limited access to communication technology
Availability Shortage of appropriate infrastructure supporting sharing
knowledge and practices
Lack of technological infrastructure to adopt KM in SC
Available technology (Does IT support knowledge requirement)
Lack of user-friendly IS
issue
Lack of user-friendly IT applications
lack of user-friendliness of the software used to manage data
Issue associated with data view
Issues associated with the presentation of data
Data quality issues
issue
information availability
Information Consistency issues
Information availability and accessibility
Information completeness and accuracy
Information currency
the lack of information quality,
Issues associated with data values
Concern about information privacy
Data overload issue
issue
Information overload
Too much data
Data security issue
issue
Low data and information security within SC
Lack of trust in system (security)
Reliability and security of information exchange
Data security issues
Ensuring data quality, integrity and security

Source
[176]
[176]
[176]
[176]
[176]
[168]
[168]
[297]
[297]
[297]
[242]
[242]
[242]
[234]
[338]
[295]
[286]
[252]
Source
[409]
[168]
[315]
[315]
Source
[242]
[242]
[176]
[176]
[176]
[206]
[315]
[409]
Source
[208]
[168]
Source
[286]
[232]
[295]
[242]
[338]
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Data integration issue
issue
Source
Interoperability Issues
[242]
use of email as a way of sharing information
[242]
heterogeneous information systems
[409]
Information system outsourcing
[409]
Incompatible hardware and software
[297]
Adherence to standards
[183]
Network complexity
[183]
Paper-based systems
[176]
Manual systems and data entry
[176]
Information identification, location and organization
[176]
Issues concerning information exchange
[176]
lack of integration guidelines
[300]
complexity of a technology affects the adoption of information sharing
[208]
Structural alignment
[183]
Not all members in the supply chain are connected and have the capability [206]
to exchange data from, for example, an ERP system.
Lack of compatibility between diverse IT systems
[232]
Lack of Service exchange
[286]
legacy systems impacting knowledge transfer
[252]
Lack of technical interoperability
[295]
Lack of integration of IT systems and processes
[232]
Lack of coordination in knowledge documents
[232]
Email is used as a groupware technology
[47]
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Appendix D- Supportive documentation of chapter 6
This appendix provides supports for the research process of chapter 6. It presents findings of
a paper [23].
D-1 Introduction
This study is about supportive IT-based systems in relation to customer knowledge
management in the value network (VN) setting. We look at the topic from the end users’
requirements elicitation process, because the success of such a system depends on how well
it fits with the needs of end users. Understanding these needs through the participation of end
users in the elicitation process is the first step toward developing a beneficial system [54, 72,
76].The elicitation process consists of a set of communicative activities between end users
and system analysts to gather the requirements from an end user perspective [63, 72, 271].
Compared to the requirement elicitation process in a single organization, this process is more
challenging and complex in the VN settings due to the dynamic, distributed, and a multiactor nature of the customer-centric networked collaboration. A customer-centric view refers
to understanding and addressing customer problems through close interaction and
collaboration in providing integrated solutions (i.e. a bundle of products and services) with
the ultimate aim of enhancing customer experience. For such an understanding, on the one
hand, a networked collaboration of multiple actors (i.e. service providers and customers)
within a context of VN is required [129, 190, 361]. The VN actors are distributed across
different time zones and locations and dynamically collaborate to serve customers [36, 250].
Consequently, including multiple actors with different perspectives and expectations—as the
end users group in requirement elicitation processes—makes communication among VN
actors and system analysts even more difficult and demands more attention. On the other
hand, customer knowledge is imperative for understanding customer needs, as customer
understanding is the first step of integrated solutions provision process [18, 20]. Therefore,
to co-create customer knowledge which is accessible and useable by VN actors, effective
management of customer knowledge is required in VN settings [18].
In the generic research field of knowledge management, it has been widely recognized that
the success of any knowledge management initiative depends on people, processes, and ITbased supportive systems (i.e. knowledge management systems; KMS) [18, 53, 256].
Regarding the process aspect of customer knowledge management within a VN (VN-CKM),
in previous work we developed a process-based framework of VN-CKM.
In this study, we address the IT-based supportive functional aspects of VN-CKM. More
specifically, the end users requirements of KMS in relation to tacit-related processes of the
VN-CKM framework will be investigated. The reasons for our focus on the tacit-related VN249
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CKM processes are: 1) the predominant role of tacit knowledge and the operant resource in
general—in providing integrated solutions—has been emphasized in the servitization and
VN literature [6, 289, 400]. 2) While the literature acknowledges the role of KMS in
facilitating knowledge management process in general [8], there is lack of research on
developing systems to facilitate tacit knowledge processes, especially in the context of VN
[18, 22].
Accordingly, in this study we seek to elicit the end users requirements of KMS in supporting
the tacit-related VN-CKM processes within a VN setting. More specifically, the end users’
requirements in supporting three attributes of each tacit- related VN-CKM processes (i.e.
activity, control, and outcome) will be identified. The end users in our study are VN actors.
As different actors with diverse perspectives collaborate in providing integrated solutions,
the desired KMS must meet their different requirements. To structure the elicitation process,
the tacit-related processes of the VN-CKM framework will serve as a guideline to enable the
elicitation of the requirements from a well-defined basis. After the requirements have been
elicited from the VN actors, they will be consolidated into a single set of requirements to
provide a more coherent view of the requirements. This study answers to the research
question: What are the VN actors’ requirements of a desired KMS, to support the tacit-related
customer knowledge management processes in VN settings? Why?
This study contributes to knowledge management within VN literature: it takes a VN-CKM
framework as a basis and follows a systematic process to elicit and classify VN actors’
requirements. Therefore, it presents a coherent set of requirements of a desired KMS in
relation to the attributes of tacit-related processes of our VN-CKM framework.
The outline of the paper is as follows. Section D-2 provides an overview on the related work.
The research methodology is discussed in section D-3. Section D-4 presents the results and
some discussion. Finally conclusion and future work are presented in section D-5.
D-2 Related work
Within the context of VN, in spite of the fact that the importance of tacit customer knowledge
types (e.g. experience, feedback, and skills) in understanding customer problems has been
acknowledged [190, 289, 387, 400], there is a dearth of research on studying the tacit-related
customer knowledge management processes and their supportive KMS [18, 20]. To at least
partially close this gap, in a previous study we developed a framework of VN-CKM processes
[11]. By taking into consideration both tacit and explicit customer knowledge, this framework
described the main processes of managing customer knowledge within VN settings in a
systematic way. According to this VN-CKM framework, tacit knowledge processes refer to
inter-organizational collaborative processes of creation, storage/retrieval, and transfer of tacit
customer knowledge among VN actors through interpersonal communication and interaction.
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The VN-CKM framework describes each tacit process through a set of sub processes and
their accompanied attributes of activity, control, and outcome (Table D.1).
Table D.1 Tacit–related processes of VN-CKM framework (adapted from [20])
P

Sub
-P

Activities

Contextual understanding of
customer experience and problems,
through observation, empathic
methods, and ethnographic research
T-T
techniques, customers explained
challenges, socializing in relaxed
environments
Explicitly describing customer
experiences and problems by
storytelling and visualization;
analyzing and interpreting customer
problems; ideation and
conceptualization of initial solutions,
C
mapping out the solution process by
using mapping techniques(e.g.
T-E encounter mapping, serviceblueprinting); formalization of
solution processes and reporting
structure; clarifying roles and
responsibilities

Attributes
Control
Formal
Informal
Briefing
sessions,
frequent,
collective and
reciprocal
interactions,
interview,
dialogues
Rules and
Workshop,
guidelines.
forum,
brainstorm
sessions,
dialogue

Providing knowledge to customers at
Network
Trainings
routines,
E-T deployment phases, learning by
doing
Documenting and organizing past
Documentation Interviews
experiences of both solution
S
T-E
providers and customers. Tacit CK
/R
mapping and auditing among actors
Establishing learning environments,
Frequent
sharing knowledge of the customer's
communicatio
problems, needs, and value
n, dialogues,
expectations, identifying the
shared values,
T T-T
customer's preference for centralized
mutual norms,
or de-centralized knowledge flows
trust, joint
among partners and customers.
training
programs

Outcome
Mutual understanding of
customer problems in the
context of usage,
increasing social cohesion
in a network

Eliciting customer
experiences and problems
(e.g. structuring
problems); directing and
structuring the solution
processes; providing usercentered perspectives on
solution offerings;
ensuring that customer
problems are defined,
discussed, and supported
accurately; creating a
common understanding of
the content of the
solutions (i.e. design
features); structuring
customer contracts
Enhancing the value
which customers derive
from solutions.
Ensuring the efficient
preservation of and access
to stored tacit CK across a
network.
Reciprocal learning
during solution processes;
sharing timely, accurate,
reliable tacit CK across a
network.

(P: process, Sub-p: sub-process, C: creation, S/R: storage/retrieval, T: transfer, T-T: tacit to tacit,
T-E: tacit to explicit, E-T: explicit to tacit)

Regarding the supportive KMS, this refers to a class of IT-based systems utilized to facilitate
management of organizational knowledge [8, 11]. In current KMS literature, most of the
studies are primarily limited to developing systems for explicit knowledge [71, 187]. In this
regard, different systems and tools have been developed, in which database management
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systems, data warehouses, and data mining tools are some examples among a large list of
existing systems [4]. In contrast, research on supporting systems, related to tacit knowledge
processes, is underdeveloped [18, 22, 187]. To position our study in this literature, summaries
of the results of selected studies are addressed.
Existing research on KMS pertaining to tacit knowledge process can be classified into two
broad categories: research providing a general overview about what such systems look like;
and research offering a number of end user requirements of a desired system. In the first type
of study, through presenting recommendations, researchers indicate some desired properties
of the systems. For instance, Ahn, et al. [4] recommend using contextual information in
designing KM systems, as contextual information is a crucial component for a better
understanding of tacit knowledge. In this respect, Ahn, et al. [4] presents a knowledge
contextual model to facilitate the use of contextual information. In another study, Huysman
and Wulf [187] suggest that requirement analysis processes need to take into account the
social capital of members of the network. This reflects the social and informal nature of tacit
knowledge transfer in the context of networked organizations. Therefore, in designing
supportive systems for tacit knowledge transfer, besides technical requirements, social
requirement analysis needs to be included.
In the second type of research, attempts have been made to provide a set of end user
requirements. For instance, Ale, et al. [11] by analyzing several knowledge management
models, identified seven requirements. The study proposed a model that met all of these
requirements. They then used this model as a reference framework for developing system
architecture in relation to the storage/retrieval process of tacit knowledge. In another study,
Nevo and Chan [263] conducted a Delphi study to identify desired KMS functionalities
which resulted in a list of 17 desired functionality types. In a third study, Butler, et al. [53]
developed a conceptual framework which was used to develop a list of functionalities of ITbased KMS. Although Butler, et al. [53] mapped these functionalities to the KM process, the
process of how they developed both the conceptual framework and the desired functionalities
is unclear. In a fourth study, Pirkkalainen and Pawlowski [294] used a well-founded
conceptual framework of knowledge management barriers as a guideline to extract a set of
six requirements.
The analysis of the literature leads to the following conclusions:
• The representative studies partially cover the subject of our study. More often their
focus is on a single process e.g. [11, 187], and not the whole set of tacit-related
processes;
• In some studies a conceptual framework is used as a basis for the requirements
engineering process, but only a limited number of requirements is offered [294]. Thus,
the opportunity to identify a more extended list of requirements and to classify them
into a coherent list is still missing;
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• None of the studies are specifically written for the purpose of our study.
Consequently, an approach with a concrete conceptual basis is necessary to elicit and
classify requirements in relation to tacit processes of a VN-CKM in a structured way.
D-3 Research methodology
D-3-1 Research Design
This study focuses on eliciting and classifying the VN actors’ (i.e. end users) requirements
of KMS in supporting tacit-related VN-CKM processes in a systematic way. To this end, four
design decisions were made by the research team. The first design decision was using the
tacit-related processes part of VN-CKM framework as a reference model in requirement
elicitation process. This decision was made in order to structure and guide conversation
between VN actors and the researchers during the elicitation process. Using a reference
model—in the sense of conceptual framework as defined by Thomas [367]—for supporting
and structuring the requirement elicitation process is a widely accepted approach in the
requirement engineering literature [10, 15, 90, 140, 278, 294]. In this respect, some evidence
from the literature is presented.
Osterwalder, et al. [278] state that rigorously defined business models in the form of
conceptual models, meta-models, and reference models can facilitate requirements
engineering. A reference model facilitates more effective communication and shared
understanding among end users and system analysts because to extract reliable requirements,
effective communication and shared understanding among involved people is required [3,
15, 82, 140]. A shared understanding is required to minimize the risk of user dissatisfaction
and to enhance the likelihood of a successful system development project [140]. Similarly,
Cheng and Atlee [72] contend that during the elicitation process, reference models can be
used to catalyze discussion and to explore the users’ needs. Alcazar and Monzón [10]
highlight the importance of using a conceptual model to create common understanding of the
end users’ issues, to have a reference model, and to situate the issues in the context. Daclin
and Mallek [90] contend that using a conceptual framework enables capturing and structuring
requirements from a well-defined basis.
In addition, reference models can speed up the development process of information systems
and reduce the associated costs [3]. Therefore, in this study, the VN-CKM framework was
applied as reference model to structure the elicitation process and also to create a shared view
on the tacit-related processes among the participants and the researchers.
The second design decision was selecting an exploratory single case study approach. The
reasons for this selection were: 1) regarding the exploratory nature of this study—a
requirements elicitation—a case study is an appropriate research approach [85, 412]. 2) For
elicitation process, a contextual consideration is necessary to better understand the
requirements and to ensure the relevancy of requirements for the specific context [63, 222,
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271]. A case study is a favorable approach for contextual consideration [37, 42, 412]. Hence,
by specifying the VN context, the VN actors expressed their requirements in their actual work
setting. 3) As this study aimed at providing a consistent and comparable set of requirements,
the VN actors must be selected from the same VN. Hence, a single case study offers an
appropriate empirical ground for this purpose.
For the purpose of this study, one VN was selected with care based on four selection criteria
defined by the research team: 1) the selected VN must have experience in providing
integrated solutions. 2) In the selected VN the customer is actively involved in the solution
provision process. 3) Regarding the building blocks of the VN [124], at least three actors
(two service providers and the customer) must collaborate in the VN setting. 4) To include
heterogeneous perspectives of different actors in the resulting list of requirements, all of the
VN actors must be willing to partake in the study. Based on these criteria, one real-life VN
active in the financial services sector was selected in which representatives from three actors
were considered for data collection.
The third design decision was related to the selection of a requirement elicitation approach.
To this end, from different approaches [63, 164, 271, 368, 422], a group requirement
elicitation approach was selected for two reasons: 1) as the VN consisted of different actors
with various perceptions, this approach enabled the capture of diverse viewpoints [164, 271].
2) In comparison to an individual elicitation approach (e.g. interview), this approach, by
transcending from an individual focus, stimulates a more thorough understanding of the end
users’ needs [164, 271]. A group approach allows for questioning, comparing, reflecting, and
justifying information among a group of people, so one participant can be triggered by the
statements of others [164]. This, in turn, leads to a richer understanding of the topic under
investigation.
The fourth design decision was the selection of a particular method from different methods
of group elicitation approaches (e.g. a Delphi method, focus group, brainstorming, and
nominal group methods) [104, 330]. For the purpose of this study the Delphi method was
selected. The Delphi method is based on a structured process with flexible iteration rounds
aimed at obtaining reliable judgments and opinions of a group of participants anonymously
[221, 352]. The main reasons for this selection were:
• The VN actors are geographically distributed. A Delphi method facilitates distributed
requirement elicitation [134, 275]. Since there are no time and geographical
limitations, each representative of the VN actors can participate in the study
independently from the other actors.
• A Delphi method eliminates undesirable group effects, such as destructive dominance
of a more powerful and influential participant, and conformance pressure within the
peer-group [104, 204]. The anonymity feature of the Delphi method allows
participants to express their ideas unbiased from peer-group pressure [221, 275].
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• The structured process of iteration and controlled feedback of the Delphi method
contributes to greater objectivity, refinement, richer data, and more extensive
consideration of ideas [221, 275].
However, the Delphi method has also some drawbacks. The four main weaknesses of the
Delphi method are presented here and the tactics used in this study to overcome them are
explained.
1) There is a participant drop-out issue in subsequent rounds[134, 350]. This can occur,
for instance, when a large number of questions are asked, or when in the first round a
large number of experts’ ideas are generated. To deal with this issue we first—to
reduce the number of questions—focused on only the tacit-related VN-CKM
processes of the framework. Second, to keep the participants motivated, each round
was conducted within an hour and the same questions were asked for each of the tacitrelated VN-CKM processes.
2) Inefficient application of the Delphi method, such as a lack of explanation to the
participants [221]. To overcome this issue, at the beginning of each Delphi round, a
brief introduction of the Delphi method was given to the participants. Moreover, at
the beginning of the first round, a theoretical description of the tacit-related VN-CKM
processes was given, to keep the focus of the conversation on the subject of this study.
3) Questions are poorly formulated [221]. To address this issue the questions were
structurally defined in accordance with the tacit-related processes of the VN-CKM
framework. Additionally, the questions were examined in a pilot study which resulted
in some modifications.
4) Results are insufficiently analyzed [221]. To address this issue, data analysis was
conducted in a structured way (see Section D-3-3). In addition, to classify the large
list of requirements—as suggested by the VN actors— the results were structurally
classified by using a Metaplan approach (see Section D-3-3).
D-3-2 Data collection
In the context of a single VN, a two-round Delphi study was conducted for data collection
from representatives of the VN actors. According to the structure of a Delphi study, the first
step for data collection was selecting eligible participants [163, 275, 352]. This selection is
regarded as a cornerstone of the Delphi method [221, 275]. It should be based on a structured
selection process with specific selection criteria rather than be based on a random sample
selection [204]. Therefore, based on a purposive sampling approach [166, 352], the following
criteria were defined by the research team to select the qualified participants.
1) To ensure that the Delphi study would lead to comparable sets of requirements, all
participants were representatives of the actors of the same VN. Belonging to the same
VN enabled the inclusion of the context in which the desired KMS might be used.
2) Organizational roles of knowledge experts, IT experts, and integrated solution process
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experts were considered in selecting participants. People in these roles were assumed
to have knowledge of integrated solution processes and customer knowledge. In case
these roles were not specifically determined in the VN, related persons had to be found
to cover the multiple perspectives.
3) To provide accurate answers to the ‘why’ questions, i.e. as a rationale for suggested
requirements, participants needed to have a background or be involved in projects on
knowledge management.
4) Participants needed to understand the inter-firm collaborative processes of VN-CKM.
To facilitate this understanding, participants needed to be directly involved in interfirm collaborative activities in which frequent interactions with customers and
partners were possible. Through such interactions, participants gained a better
understanding of the VN-CKM processes.
5) A participant needed to understand the concepts of a VN and integrated solutions. To
this end, the participant was required to have at least one year of experience in working
in VN settings. Although more years of experience might have been desirable, given
the fact that VN is a relatively new phenomenon, increasing the number of experience
years would have made it too hard to find enough suitable participants for this study.
Based on these criteria, a group of eight participants from three actors of the studied VN were
selected for each round of the Delphi study. Therefore within the studied VN, by including
participants from different actors and different organizational roles, the heterogeneous group
of participants was selected. The focus of this Delphi study was on collecting different
opinions (i.e. a divergent set of ideas), so using the heterogeneous group of participants
enhanced this diversity. Regarding the required number of participants to take part
anonymously in each Delphi round, this number of participants was in line with the
recommendations of [163]: between eight and 16 participants.
After participants were selected, the data was collected in a four-step process. First, for data
collection a two-round Delphi study was designed. While the first round was used for
generating independently the experts’ ideas(i.e. individual brainstorming), the second round
was used for a verification of the results of the first round, and for justification of the expert’s
opinion based on a controlled feedback [166, 221, 350].
Second, for each round, a set of questions was defined in a Delphi protocol. As this study
looked for requirements in relation to the attributes of the tacit- related VN-CKM processes
(i.e. the activity, control, and outcome attribute), the structure of the questions corresponds
with these attributes of the VN-CKM framework.
Accordingly, in the protocol of the first round, for each tacit-related process it was asked
whether an IT-based system can support its attributes. If so, then for each attribute it was
asked from what kind of IT functionalities could be supported from the particular perspective
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of the participant. Whenever a participant proposed a requirement, the argument for the
proposal was asked (the ‘why’ question).
Asking this why question encouraged participants to give their opinions more precisely. It
also enabled a better understanding of the differences in the perceptions among participants.
To ensure that the questions were formulated appropriately, the protocol was examined in a
pilot interview. As a result, the protocol was modified (e.g. some of the questions were
reformulated for the purpose of clarity). The final protocol was then used in the actual Delphi
study.
Regarding the protocol of the second round, for each attribute of the tacit-related VN-CKM
processes, a summary of all suggested requirements with their rationales given by the eight
participants (i.e. the results of the first round) were put into the protocol. The participants
were asked whether they recognized their own inputs to check the quality of our
interpretation. After that it was asked which of the requirements suggested by other
participants were useful in the context of the VN. Subsequently, the participants were asked
for additional requirements, because they saw the feedback of others and could be triggered
by the other suggestions and rationales.
Third, the participants’ requirements were collected through face-to-face semi-structured
interviews in which the Delphi protocols were used to facilitate the discussions. The face-toface interview, in comparison with sending questionnaires via email/post, enabled the
participants to answer at greater length. It also enabled both the interviewer and participants
to ask for clarifications and to correct misunderstandings when needed. The interviewer
served as a neutral facilitator to guide the group of participants in these rounds towards
exploration and rationalization [104].
Fourth, all interviews were recorded, transcribed, and preserved in the research database.
This process led to a total of 15 interviews (one of the participants could not take part in the
second round despite rescheduling several times). The average duration of the interviews was
one hour. The two-round Delphi study was conducted over a period of two months in 2016.
D-3-3 Data analysis
As the data from both Delphi rounds were qualitative, they were analyzed on the basis of a
content analysis approach [166]. In order to structure the analysis process, for each Delphi
round a specific data extraction form was designed. The tacit-related part of the VN-CKM
framework was chosen as the basis for the design. As this study focused on requirements in
relation to the attributes of the tacit- related VN-CKM processes, the structure of the forms
corresponds to these attributes. Regarding the data extraction form of the first Delphi round,
two extra columns were added. These two columns were for requirements and for rationales.
For each interview, the data analysis started with completing the extraction form by using the
relevant part of the transcript. Recognizing the relevant part of the transcript to the particular
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attribute would be easy, because each Delphi round was guided by the protocol which was
designed in accordance with the attributes of the tacit-related VN-CKM process. A quote was
considered as relevant if it pointed to requirements for a desired KMS based on a participant
perception and the rationale. Whenever a participant proposed a requirement, his quote was
positioned in the requirements column of the extraction form (see Table D-2). Subsequently,
the accompanying rationales were positioned in the rationale column (see Table D-2).
For Delphi round one, following this process resulted in eight data extraction forms. The
form was completed by the researcher who conducted the Delphi study. To address
reliability, a random set of quotes were positioned into the form by the other members of the
research team. There was high consistency between the researchers. In a few cases of
different opinions, there was a research group discussion until a consensus was reached.
After data analysis of the first round, participants were mailed a summary of their proposed
requirements, corresponding with each of the VN-CKM attributes. The rationales were also
provided, and participants were asked to review and confirm. This was done to ensure that
participants’ statements had been correctly interpreted and positioned. This was done before
their suggestions were shared with other participants used in the second Delphi round.
For the second Delphi round, a data extraction form was designed of which the structure
corresponded to the tacit-related VN-CKM attributes. This was similar to the first round. As
mentioned before, participants were asked to recognize their own suggestions from the first
Delphi round (‘own column’ in Table D-3), to label the requirements proposed by others as
useful or not (‘others useful’ column in Table D-3), and to propose new requirement if any
were triggered by the feedback (‘new suggestions’ column in Table D-3). This structured
extraction form enabled us to keep a track of each requirement in relation to each attribute
across a group of eight participants, which in turn enhanced the transparency of the analysis
process.
Table D-2 Example of data extraction form in the first Delphi round
Name of interviewee:
Name of interviewer:
P/Sub-P

C/T-T
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Attribute
Informal
control

1. General information
Date of interview:
Date of data extraction:
2. Detailed information
Requirement
Enable writing down issues and related
requirements from the customer's point of
view (to be backtracked easily).
Enable automatic categorization and
prioritization based on a SLA, (subsequently
rules are connected to it).

Rationale
Standardization
Automation,
standardization
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Table D-3 Example of data extraction form in the second Delphi round
Creation process
SubAttribute
process
Activity
T-T

Participant 1
Own

Others useful

4, 7

yes

Control

2,5,6
,7

yes, except 1, 2
(assumed they are at
an individual level)

Outcome

1, 8

Yes

New suggestions
Data analysis; dig deeper in the
customer's real problem

The two-round Delphi study resulted in a diverse list of requirements with many similarities
between them. This implied that there were a number of requirements that covered multiple
attributes of the tacit VN-CKM processes. Hence, to structure this large list and provide a
more coherent set of requirements, a group of experts with a more thorough understanding
of IT (i.e. the research team) got together and classified the requirements.
As a result, proposed requirements were clustered into a smaller set of requirements types at
a higher abstraction level. To accomplish this, a structured classification approach called
Metaplan was applied. The Metaplan approach uses a structured classification process
through a group discussion [156]. Accordingly, three Metaplan sessions were held by the
research team. During the first session, based on the principles of inductive content analysis
[249], the requirement types emerged from the initial set of proposed requirements. In the
second session, some modifications were carried out (e.g. some requirement types were
merged) and the classification was finalized through the research team discussion. After that,
based on the essential aspect of the range of requirements under each requirement type, a
description was provided. In the third and final session all of the requirement types with their
descriptions were discussed with the other members of the research team to reach a final
agreement.
D-3-4 Quality assessment of the research
To address the reliability of the research, a clear description was provided and documented
for 1) the context of this study; 2) the selection criteria for participants; 3) the data collection;
and 4) the data analysis process.
To address the construct validity of the research, the protocols of both Delphi rounds were
carefully designed through several research team discussions and tested in the pilot study (as
suggested by [275]). Furthermore, the tacit-related part of the VN-CKM framework was used
as a basis to design the protocol in a systematic way and to create a shared understanding
among the group of participants and the research team.
To address the internal validity of the research, after the first round each participants were
mailed their proposed requirements with their rationales—corresponding to the tacit-related
VN-CKM process attributes—to review and check the quality of our interpretations To allow
259

Appendix D

another chance for checking, participants were also asked to recognize their own input at the
beginning of round two. Results from the second round were also mailed to participants for
the same purpose. Additionally, participants often found the requirements suggested by
others useful, according to the results of the second round.
To address the external validity of the research, participants were selected on the basis of
predefined criteria. Therefore, their responses to the ‘why’ question—i.e. rationales for the
suggested requirements—provided the research team with a deeper understanding of the
desired KMS functionalities and more precise explanations of the study outcomes. This made
it easier to generalize our findings to similar VN contexts [275]. In addition, a well-structured
list of requirement types, i.e. the results of the Metaplan sessions, provided us with a more
generic set of requirements.
D-4 Results and discussion
To achieve the research objective of this study—eliciting requirements from
representatives of VN actors and classifying them into a coherent set—a systematic research
process was followed. A summary of the research findings with a brief discussion is
presented below.
• Using the tacit-related part of the VN-CKM framework as a reference model creates a
shared understanding among participants and the research team. It also structured the
data collection and data analysis process.
• All participants were from the same VN. Using the single VN as a research context
enabled us to attain coherent and consistent responses from participants. This contextual
consideration ensures the relevance of the identified requirements. Such a coherent set
of requirements might then be used by actors as a basis for developing KMS for this
context.
• Participants of the Delphi study were selected on the basis of a predefined set of criteria.
Defining and applying these selection criteria led to a proper identification of the wide
range of the VN actors’ opinions.
• During the first Delphi round, participants were asked to give their rationales for their
suggested requirements. This ensured that suggestions were objective because they
were based on arguments and logical reasoning.
• During the first round, without any restrictions or suggestions posed by the researchers,
it was difficult for participants to come up with a lot of suggestions. Each of them
offered only two or three requirements.
• The first Delphi round resulted in a total of 144 requirements in relation to the 18 tacitrelated attributes. To provide an overview on attributes and the requirements, for each
attributes of tacit-related VN-CKM processes, all of the proposed requirements and
rationales of all participants are summarized in a dedicated table and preserved in the
research database (see samples in Table D-4).
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Table D-4 Mapping requirements to the activity attribute of knowledge creation, T-T
Attribute ID Requirement
Visualization (e.g. Visio,
PowerPoint, short video clips)
C1

C2

C3
C4
C5
C6
C7

Enable direct and fast interaction,
and discussion, and short
communication lines (e.g. Skype,
WebEx conference call,)
Enable quick sharing of ideas to
generate a pool of ideas (forumlike)
Support of in-depth problem
explanation and exploration
Online mind-map tool to
interactively connect keywords
related to customer’s challenges
Look over the shoulder’: to be able
to take over the other’s screen
A supporting structure, or
checklist, that guides the process

Rational
Participant ID
To support discussion and to
make things clear when talking
7
about challenges.
When the parties are not in the
same room (7). In order to get
7,2,5
all information out of the
customer (2). To explain
challenges directly (5).
Resulting in new projects
3
To gain a deep understanding
of the needs
To work together interactively
in gaining a joint understanding
An image says more than a
thousand words
Capture the whole creative
process and not only the end

8
4
5
6

• All of the eight participants, except one, took part in the second round. This is a low
dropout rate.
• During the second Delphi round, all participants recognized their own input meaning
that their quotes were positioned and interpreted properly. In addition, participants
often found the requirements proposed by others useful. However, participants were
not triggered very often by others’ suggestions. A total 10 requirements were
suggested in round two, but none of them were new. Therefore, they were not included
in the final set of requirements. One possible reason for this finding is that the list
from the first round was already quite extensive.
• Regarding the classification of the Delphi study results, the research group
discussions in three Metaplan sessions led to classifying 144 requirements into a set
of 13 requirements types at a higher abstraction level. The requirements types are
further classified into four main groups: 1) knowledge storage, 2) E-learning, 3)
communication, and 4) solution delivery process. The requirements types and their
definitions are presented in Table D-5.
• During the classification process, besides requirement types related to the different
attributes of tacit-related processes, one distinct group emerged. This group covers a
requirements type related to solution delivery processes meaning that customer
knowledge management processes and solution delivery processes are interconnected
concepts. This in turn reflects the fact that managing customer knowledge in VN
settings is important.
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Table D-5 Definition of a requirements type (results of Metaplan sessions)
Requirement type
Support
manageme
nt of
stored
knowledge

Less
structured
data
Structured
data

Support
knowledge
Storage/
retrieval
process

Knowledge
storage by
actors and
knowledge
moderator

Definition
Included requirements
Knowledge storage
FAQ and experience database that is continuously being c46,c74,S/R104, S/R
117
developed and updated.
•
•
•
•

•
•

Automated
knowledge
storage

•

Data access

•
•

•

•
•
•
•
•

Continuous monitoring and providing insights of
the customer's system.
Providing logs of the customer's system at any time.
Providing easy references to find knowledge.
Documentation and archive function in order to
provide a knowledge base and stores experiences
and discussions through for instance: writing down
issues, making minutes and agreements, and
forming dossiers.
Developing templates.
Allowing for a check of the entered knowledge and
easily backtracing.
Automatically generating the tracking of history of
past-issues through automatic monitoring.
Enabling automatic categorization and prioritization
issues based on the SLA, then connect rules to it.
Searching.
Uniformity in noting down experiences with
certain standards.
Easy accessible with different access levels.
Quick iterations and maintainability.
Visual interface and interactive environment.
Categorization of experiences.
Sharing of periodic progress reports.
E-learning

c9,c17,t124,t138

c27,c28,c36,c54,c40,
c71, c72, S/R98,
S/R101, S/R 103, S/R
106, S/R 109, S/R 110,
S/R 114, t126, t129,
t141, S/R 102, S/R 111

c37, S/R 99

c34, S/R 100, S/R 101,
S/R 103,
S/R116,c34,c27, S/R
105, S/R 115, S/R 116,
S/R 120, c16, c27,c34,
S/R 101, S/R 116,
t125,c27,c34, c34, c59,
S/R 114, S/R 120,c39,
S/R 98, S/R 101, S/R
114, t143

Support online
courses, E-training

An interactive and attractive online training with movies, c82,c83,c60
cases, tables of content. (Offering facilities such as
search, test, and certificates).

Support real time
communication

Digital means (e.g. Skype, conference call, WebEx,
interactive video call) to support direct, fast, and
informal interaction, and to enable face-to-face effective
collaboration and learning amongst partners.
Online open forum to share issues and ideas to generate
a pool of ideas

Support forum
functionality
Support process design

Communication

Solution delivery process

•
•
•
•

Support idea
generation
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•
•
•

Structured work-flow among all actors, and process
mapping.
Supporting and guiding processes from idea
towards final solutions.
Supporting making network routines available and
continuously updating.
Supporting development of rules, guideline,
structure, and checklists.
Support steering and measuring.
Standard exchange of results.
Communication of the whole user story with some
checks.

c2,c21,c15,c50,c65, S/R
108, t128,t127,t130,
t138
c3,c61

c 13,c32, c35, c44, c53,
c73 c75, crt76, c77, c79,
c89, t142

c5, c20, c26, c36, c33,
c57, c64
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Writing down issues and related requirements from
the customer’s point of view.
Support demonstration • Showing the solution in the customer context and
demonstrate how the product works, through:
& explanation process
o Recording (audio/video, movie clip).
o Using demos and interactive webinars to
show what the solutions look like.
• Showing products remotely, screen sharing.
• Support drawing, visualizing, sketching, and storing
visualization by using presentation tools (e.g.
beamer, PowerPoint, Smartboard,
videoconferencing, whiteboards).
• Standardization of the visualization of the solution.
Support a sandbox and playground for testing
Support testing
process
Support back-end
• Enable monitoring and surveillance of the solution
processes.
process
• Support compact and complete stories about the
delivered solution.
• Provide interactive environments in order to
provide updated information about solutions, with
the possibility of asking questions about solutions.
• Keeping the user active by sending automated
questionnaires, at particular points in time during
service utilization.
•

D-5

c48,c58, c67,c12, c47,
c68, c22, c51, c81, S/R
113, S/R 122, t140,c6,
c52, c85, S/R 107, t131,
c24, c31, c42, c55

c49, c66
c69, c63, c70, c78, S/R
110

Conclusion

Regarding the identification of supportive functional aspects of managing customer
knowledge within a VN setting, this study focuses on the requirements elicitation process.
Given the importance of managing tacit knowledge in the context of a VN, this study also
focuses on the tacit-related processes of a VN-CKM framework and uses them as a reference
model to facilitate the elicitation process. In order to elicit the requirements from different
actors of the studied VN, a two-round Delphi study was conducted. Thus, rather than eliciting
VN actors’ requirements separately from the context, we positioned the elicitation process in
a real-life situation of a VN and integrated it into the VN-CKM processes. Accordingly, from
a Delphi study a set of 144 requirements from the perspectives of eight representatives of the
VN actors were identified. In order to classify the large list of proposed requirements into a
more coherent and smaller list, three Metaplan sessions were conducted by the research team.
These sessions led to a final set of 13 requirement types under four main groups. In summary,
following a well-structured research approach in eliciting and classifying the VN actors
requirements has lead us to conclude that the proposed set of requirement types are relevant
for a VN setting. Regarding generalizability of the resulting requirements list, the rationales
of participants for their proposed requirements enabled us to come up with a more generic set
of requirements. However, the research is limited to the single case and could be
complemented by future cross-sector analyses. Replicating the study in other VNs active in
different industrial sectors could enhance the external validity of our research findings. The
proposed list of requirement types cover the wide perspective of multiple actors from the
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studied VN, providing a structured and precise baseline for other activities of requirement
engineering process such as specification, verification, and system development. Based on the
input from this study, these other requirement engineering activities need to be investigated
further in future research. In addition, we recommended that a similar study be conducted for
eliciting VN actors’ requirements in relation to explicit-related VN-CKM processes. By
combining the results of both studies, a more complete set of requirements of KMS for VNCKM can be provided.
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Appendix E- Supportive documentation of chapter 7
This appendix consists of three sections. A data extraction form is illustrated in Sec. E-1.
The results of data extraction (i.e., a list of identified ICT issues) form the systematic
review process of chapter 7 is presented in Section E-2. The intermediate results of the
classification process is provided in Section E-3.
E-1 Data extraction form
Issue number
title
Source

Explanation

E-2 Results of data extraction- A list of identified ICT issues
Issue
1
Sustainable interoperability
[2]

2
Technology Gap
[75]
3
Standard gap
[75]
4- Conceptual interoperability barriers at
data level
Data content
[68, 378]
5- Conceptual interoperability barriers at
data level
Data syntax
[68, 378]
6- Conceptual interoperability barriers at
data level
Data semantics
[68, 378]
7- Conceptual interoperability barriers at
service level
Service content
[68, 378]
8-Conceptual interoperability barriers at
service level
Service syntax
[68, 378]
9-Conceptual interoperability barriers at
service level
Service semantics
[68, 378]

Explanation
Achieving system interoperability inside heterogeneous networks
is still ongoing challenge hindered by the fact that they are,
intrinsically, composed by many distributed hardware platforms,
software tools and ICT. organizations are constantly entering and
leaving collaboration networks, leading to a constant fluctuation
of systems making interoperability difficult to maintain
Lack of tools and operational infrastructures supporting seamless
interoperability,
Lack of configurable interfaces to support inter-enterprise
communication,
lack of standard interface for inter-enterprise communication
Lack of standards supporting cross-industry interoperability;
Lack of standards acceptance harmonization of terms and concepts
for inter- and cross-industry communication.
Lack of Interface standards for inter-enterprise communication
Coverage, i.e. content, of the respective data representation

Heterogeneous data format and structure

Data meaning disagreements

Differences in the coverage, i.e. content, of
the services offered
Language/formalism syntax used to describe
the services
The meaning of services descriptions
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10-Conceptual interoperability barriers at
process level
Process content
[68, 378]
11-Conceptual interoperability barriers at
process level
Process Syntax
[68, 378]
12- Conceptual interoperability barriers at
process level
Process semantics
[68, 378]
13-Conceptual interoperability barriers at
business level
Visions, strategies & Culture
[68, 378]
14-Conceptual interoperability barriers at
business level
Business syntax
[68, 378]
15-Conceptual interoperability barriers at
business level
Business semantics
[68, 378]
16-Technological interoperability barriers
at data level
Exchange format
[68, 378]
17-Technological interoperability barriers
at service level
Service granularity
[68, 378]
18-Technological interoperability barriers
at process level
Process behavior
[68, 378]
19- Technological interoperability barriers
at business level
Degree of computerization
[68, 378]
20- Technological interoperability barriers
at business level
IT requirement fulfilment
[68, 378]
21- organizational interoperability barriers
at data level
Information ownership
[68, 378]
22- organizational interoperability barriers
at data level
Classified information
[68, 378]
23- organizational interoperability barriers
at service level
Resource control
[68, 378]
24- organizational interoperability barriers
at process level
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Coverage, i.e. content, of the processes

Process description language grammar and graphical
representation
The meaning of the processes description

Differences in the respective companies goals, views, etc.

Format, template or model used for describing enterprise business

Meaning of terms used to express business issues

Protocol or format available to exchange information

Definitions of what constitutes the services, i.e. interface problems

Order of operations in the computerized processes

How much of data, services and processes that are automated in IT

The ability of IT to support the requirements of the business

The structures for assigning rights to data

Differences in which information that is to be regarded as
classified with respect to the collaboration partner
The allocation of resources, technical as well as non-technical

Order of operation in business processes
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Business process behavior
[68, 378]
25- organizational interoperability barriers
at business level
Legislation
[68, 378]
26- organizational interoperability barriers
at business level
Organization structure
[68, 378]
27-organizational interoperability barriers
at business level
Methods of work
[68, 378]
28- challenges in next generation EIS
data value chain management
[112]

29- challenges in next generation EIS
Context awareness
[112]

30- challenges in next generation EIS
usability, interaction and visualization
[112]
31
Conceptual barriers in non-compatible
(heterogeneous) ICT environments
[215]
32- Interoperability issue
Data Interoperability issue (in a human-tomachine and machine-to machine basis)
[218]
33- Interoperability issue
Software systems interoperability issues
[218]
34Interoperability requirements within a
collaborative process.
[244]

35- Research challenges for the future
interoperable EIS
context-aware systems
[282]

The legislative requirements that influence different actors

How enterprises are organized on a high level

High level differences regarding how work is performed in the
organizations
The high data volume, velocity, variety and veracity (4 Vs of Big
Data) require novel approaches to data analysis and mining.
Open data and social media are increasingly being perceived as
valuable sources of product usage information in the design and cocreation of products.
A significant challenge is consequently the development of secure
infrastructures for sharing big data and social media data with the
different stakeholders
Modern EIS provide huge amounts of information and in those
large volumes very often the user cannot find appropriate and
important information at the right time. Meanwhile, user has to
understand the current situation or to be aware of the context in
order to understand the real meaning of the information. It has
become crucial for enterprise applications to be aware of the
context.
The vast amount of information to be visualized and manipulated
by EIS in the future means that new and intuitive ways of presenting
and interacting with that data will be required
Difficulty in content understanding due to different semantic,
semiotic and syntax of the information to be exchanged.
Lack of common understanding caused by the use of different
representations, different purposes, different contexts, and different
syntax dependent approaches
One of the most challenging problems has been that of
architectural mismatch stakeholders
Need 1: ‘‘a communication protocol exists for exchanging data
between participating systems’’
Need 2: ‘‘The connection systems are identified by their ability to
provide an understanding of the data exchanged.’’
Need 3: ‘‘We need to send and receive exploitable data, and be sure
that they are received by the other partner during the activity.’’
Need 4: ‘‘Homogenize communication whatever the form, then
have a semantic understood and shared by both partners.’’
In order to detect physical and virtual stimulus, recognizing the
application context of specific operational situations and
responding and/or reacting accordingly, the main challenges are:
Intelligent reconfiguration of components, Automatized
categorization of ontological structures. Transient analysis.
Harmonization of ontological structures to support the application
dynamics and enable adaptability of users’ semantic
specifications, Evolutive systems( Systems able to endure in time
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will require an embedded set of ‘self-properties’ qualified to reorganize,
optimize, configure, diagnose and maintain), adaptive service
36- Research challenges for the future
interoperable EIS
Semantic interoperability of systems
[282]
37- Research challenges for the future
interoperable EIS
cyber-physical based EIS (a system
comprising of a heterogeneous mix of
software and sensors components)
[282]

38- Research challenges for the future
interoperable EIS
cloud-based systems
[282]
39- Research challenges for the future
interoperable EIS
interoperability assessment
[282]
40-1
ICT interoperability challenges
[354]
40-2
ICT interoperability challenges
[354]
40-3
ICT interoperability challenges
[354]
40-4
ICT interoperability challenges
[354]
40-5
ICT interoperability challenges
[354]
41- interoperability issues
technological aspects
[393]

42- interoperability issues
Semantic aspects
[393]
43- interoperability issues
Organizational aspects
[393]
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Lack of unified interoperability theory
Fragmented and uncorrelated ontologies for semantic
interoperability.
- During runtime, the availability of the various entities can change
substantially due to noise, failures, mobility, etc. Current network
middleware are not designed to handle such dynamic aspects of
CPS.
- Seamless data/information exchange techniques integrating use of
sensory and other data with cyber tools across systems and
platforms.
- Ultra-fast network with high gigabit capability.
- Modelling CPS is emphasized including concurrency, sensitivity
and heterogeneity.
- Different, complex types of interoperability between/inside clouds
and conventional systems.
- Lack of standards for CC special interoperability problems.
- Lack of formal maturity models.
-Lack of practical/automatized concepts mapping tools.
-Size/scale of existing models and ontology.
1. Dynamic discovery of product models, business services, and
new business partners in a dynamic, distributed, and decentral
organized environment
2. Decentral sharing and scalable management of product models
and other data within and across organizations.
3. Providing support for existing standard,
4. Confidential and secure communication and data exchange
5. Robust and secure machine-to-machine communication across
systems
System incompatibility due to high system heterogeneity, the
existence of legacy systems, and the various data formats in use and
the heterogeneity of ICT solutions from different vendors
(computer networks, operating systems, application servers,
database systems, etc.)
Deal with data/information integration and consistency issues
across heterogeneous information systems.
Different human and organizational behaviors, different
organizational structures, different business process organizations
and management approaches, different senses of value creation
networks, different business goals, different legal bases,
legislations, cultures or methods of work and different decisionmaking approaches
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44
Challenges of providing flexible, scalable
and adaptable of both intra-organizational
and inter-organizational systems for
information exchange
[406]
45
Semantic issues according to three layers
in mapping business into IS
[41]
46- enterprise application interoperability
issues

Interoperation and integration of intra-organizational and interorganizational enterprise applications, conversion of varied data
representations among involving systems, and the connection of
proprietary/ legacy data sources, information systems, and
processes inter-organizationally
Informational (information vs. data), functional (activity vs.
service) and behavioral (process vs. workflow)

[125]

1) Poor communication and loss of data between systems due to
multiple formalisms and non-preservation of the semantic between
applicative components and engineering artifacts when using model
driven approach.

47- enterprise application interoperability
issues

2) New paradigms leading to breaks with legacy systems and
creation of silos

[125]
48- enterprise application interoperability
issues
[125]
49- enterprise application interoperability
issues
[125]
50- enterprise application interoperability
issues
[125]
51- enterprise application interoperability
issues
[125]
52- enterprise application interoperability
issues

3) Virtualization leading to multiple dissociated boundaries for the
different concerned systems: organizational, decisional, knowledge
domain and technological system.
4) Data exchange and sharing difficult due to non-alignment of
representations of a same real thing within different interconnected
systems, in terms of identification, decomposition and typing.
5) Application Development logic when systematically using
Commercial Off The Shelves: “black box” systems goes against
applications interoperability by reducing enterprises’ level of
maturity.
6) Too important costs for establishment and maintenance of
interoperability with current practices, architectures and nonflexible technologies.
7) Diverging interests of stakeholders concerned by
enterprise applications interoperability

[125]
53- enterprise application interoperability
issues

8) Usage of non-flexible solution components

[125]
54- enterprise application interoperability
issues

9) Closed solutions going against interoperability.

[125]
55- enterprise application interoperability
issues
[125]
56- enterprise application interoperability
issues
[125]
57- enterprise application interoperability
issues

10) Most of the standards oriented according to a single viewpoint
and going against a global solution.
11) Orientation of most of the standards according a single type of
model (information, service or process) and going against a global
solution.
12) Over cost due to interoperability considered too late.
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[125]
58- enterprise application interoperability
issues

13) Important cost of creation of ontology for semantic mediation,
not sufficiently considered by researchers.

[125]
59- enterprise application interoperability
issues

14) Challenge of achieving interoperability with very complex
systems.

[125]
60- enterprise application interoperability
issues
[125]
61- enterprise application interoperability
issues
[125]
62- enterprise application interoperability
issues
[125]
63- enterprise application interoperability
issues
[125]
64- enterprise application interoperability
issues
[125]
65- enterprise application interoperability
issues
[125]
66- enterprise application interoperability
issues
[125]
67- enterprise application interoperability
issues
[125]
68
Sustainable interoperability issue of
enterprise systems networks
[195]

15) Multiplication of languages and technological silos due to
“sliding of formalisms usage”: as soon as formalism is created to
cover such or such phase of lifecycle of application, a trend exists
to use this formalism for the following phases of the lifecycle
16) No consideration of impact of Commercial Off The Shelves
parameterization during deployment and exploitation phase, while
operational interoperability concerns only applications used in
operational environment and not software products.
17) No consideration of reuse of legacy implemented solutions and
operation applications, for most of the innovative model driven
approaches proposed by research: retro-engineering and retroconceptualization
not sufficiently considered
18) For numerous organizations, missing or insufficient governance
of standards
19) Inappropriate and useless sets of emerging standards based on
graphical formal languages which are not properly associated with
textual languages, i.e. without conceptual alignment
20) Insufficient research on federation of managed resources
controlled and filtered by several heterogeneous systems.
21) Technological silos coming from several incompatible and
coexisting frameworks dealing with or impacting interoperability.
22) Data exchange considered as simple translation while it requires
transposition between several contexts using different independent
sets of business rules.

Stability is hard to maintain since due to market requirements and
the increasingly dynamicity of customer needs, business
requirements are constantly being adapted, causing systems,
models and semantics to change, thus leading to harmonization
breaking and disruption of the interoperability in the enterprise
systems networks
69
Schema heterogeneity still remains a major bottleneck for provision
of integrated data access/sharing among autonomous,
database interoperability issue
heterogeneous, and distributed databases
[379]
70- Challenges in IT System Management in IT systems must be elastic in order to support the fast adaptation to
business network
different load situations
Scalability
[128]
71- Challenges in IT System Management in
business network
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Dependability
[128]
72- Challenges in IT System Management in
business network
Flexibility
[128]
73-1 Challenges in IT System Management in
business network
Interoperability
[128]
73-2 Challenges in IT System Management in
business network
Interoperability
[128]
73-3 Challenges in IT System Management in
business network
Interoperability
[128]
74- Challenges in IT System Management in
business network
Mobility
[128]
75
real-time adaptive and context-aware
collaborative business ICT infrastructures
[302]
76
Semantic gaps among knowledge
repositories
[302]
77-1 Conceptual interoperability barriers
At Business level
[87]
77-2 Conceptual interoperability barriers
At Business level
[87]
77-3 Conceptual interoperability barriers
At Business level
[87]
77-4 Conceptual interoperability barriers
At Business level
[87]
78- Conceptual interoperability barriers
At process level
[87]
78-A Conceptual interoperability barriers
At process level
[87]
78-1- Conceptual interoperability barriers
At service level
[87]
78-1-A -Conceptual interoperability
barriers
At service level
[87]

Clear specification of dependability characteristics (security,
safety, availability, performance, etc.) via a service level
agreement

Interoperability can be achieved at three different layers: At model
layer it is about interoperable data models which support the use
of data in other services.
Interoperability can be achieved at three different layers: At
control layer it is about interoperable interface signatures and
process models which support the embedding of functions and
process parts into larger processes and networks.
Interoperability can be achieved at three different layers: At view
layer it is about interoperable user interfaces which support the
combined consumption of UI services in a common context.
A converged service layer for IT and telecommunication able to
handle compositions of services from multiple technological
worlds is required
To support dynamic and temporary mapping of the information
that has to be accessed in every source, in every partners´ database
and/or legacy system,
Each partner has its semantics when publishes information and
knowledge, and the involved ontologies are not static, which
requires permanent maintenance
Diverse organizational cultures, Nationalities and Languages,
Multiples sets of business practices, Lack of mediation and
resolution
Differing organizational goals,
Different Rewards and compensation programs
Semantic issues: Process definition(procedures, resources, inputs,
outputs)
Syntax issues: Process representation (architecture employed,
connections between business processes)
Semantic issues: service definition (name, description, purpose,
procedures, norms, rules)
Syntax issues: Service representation
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79- Conceptual interoperability barriers
At data level
[87]
79- A- Conceptual interoperability barriers
At data level
[87]
80Technical challenges to data
interoperability
[283]
81Technical challenges to data
interoperability
[283]
82Technical challenges to data
interoperability
[283]

83Technical challenges to data
interoperability
[283]
84-Challenges in big data extracting, and
big data mining system
[69]
85- Challenges in big data extracting, and
big data mining system
[69]
86- Challenges in big data extracting, and
big data mining system
[69]
87- Challenges in Big Data systems
Heterogeneity and Incompleteness of Data
[154]
88- Challenges in Big Data systems
Scale or shrink
[154]
89- Challenges in Big Data systems
Context awareness
[154]
90- Challenges in Big Data systems
Performance Issues
[154]
91- Challenges in Big Data systems
Security and Privacy
[154]
92- Challenges in Big Data systems
Other Challenges
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Semantic issues: Data terminology and definition
Syntax issues: Data representation
1) Many different EISs have their own databases which are
heterogeneous in terms of structures, types, and data formats. Such
heterogeneities make the data are prone to be asynchronous,
inconsistent, and inaccurate among different EISs.
2) Various ubiquitous devices, such as RFID sensors, are deployed,
thus, large number of data are continuously pushed to different
EISs. How to manage such huge amount of real-time data between
distributed devices and various EISs.
3) Since every EIS or ubiquitous device is independent and has their
own operation logic, it requires highly collaborative capacity to
accomplish tasks through information transmissions, data sharing,
and database operations. Unfortunately, current data exchange
scheme is not able to meet the requirements, especially when large
quantity of data is transferring among various EISs and different
devices.
4) Systems are difficult to access accurate data, information, and
knowledge because they lack of standards for managing data
1) Access, extracting large scale data from different data storage
locations. We need to deal with the variety, heterogeneity, and noise
of the data, and it is a big challenge to find the fault and even harder
to correct the data.
2) How to mine uncertain and incomplete data for big data
applications. In data mining system, an effective and security
solution to share data between different applications and systems is
one of the most important challenges,
3) Develop an efficient framework to support big data mining. In
the big data mining framework, we need to consider the security of
data, the privacy, the data sharing mechanism, the growth of data
size,
Issues such as representation, access, and analysis of unstructured
and semi-structured data require further processing to be done.
Data analysis activity must deal with such data incompleteness and
errors.
Managing large and rapidly increasing volumes of data is a
challenge for any system.
Systems should be to take into account the data context information
and provide the right data to the right people and devices
Data management performance and scalability are core technical
issues to deal with the huge volume of data stored and processed by
Big Data environment.
The less structured and informal nature of Big Data approaches
generates the problems of security and privacy.
Timeliness of data analysis, the problems related Distributed
Storage structures, content validation, and real time analytics

Appendix E
[154]
93-Problems and issues pertaining to the
storage and processing of big data
Data staging
[165]
94-Problems and issues pertaining to the
storage and processing of big data
Distributed storage systems
[165]

95-Problems and issues pertaining to the
storage and processing of big data
Data analysis
[165]
96-Problems and issues pertaining to the
storage and processing of big data
Data security
[165]
97
Challenges in Big Data Analysis
[193]

98
Challenges in Big Data mining
[66]
99
Challenges in automation of dynamic
supply chains
[142]

100
Big data challenges
[67]
101
Big data challenges
[67]
102
Big data challenges
[67]
103- issues of enterprise application
integration(whether the IS of a particular
company would be able to communicate
with the IS of its partners)
semantic integration
[233]
104- issues of enterprise application
integration(whether the IS of a particular
company would be able to communicate
with the IS of its partners)
syntactic integration

Transforming and cleaning unstructured data from social media or
mobile applications before loading them into the warehouse for
analysis are challenging tasks
Several issues including the capability of current cloud technologies
to provide necessary capacity and high performance to address
massive amounts of data, Optimization of existing file systems for
the volumes demanded by data mining applications, and how data
can be stored in such a manner that they can be easily retrieved and
migrated between servers.
The selection of an appropriate model for large-scale data analysis
is critical. However, current algorithms are inefficient in terms of
big data analysis
The security threats are magnified by the volume, velocity, and
variety of big data.
Heterogeneity: An associated challenge is to automatically generate
the right metadata to describe the data recorded. we need data
systems to carry the provenance of data and its metadata through
data analysis pipelines
Inconsistency and incompleteness.
Scale
Timeliness
privacy and data ownership
Visualization
Heterogeneity, scalability, speed, accuracy, trust, provenance,
privacy, and interactiveness.
1) Absence of an effective searching mechanisms: the vast amount
of heterogeneous information available becomes an obstacle
against the selection of right service, which mainly because of the
absence of an effective searching mechanisms and denotation of the
online knowledge resources.
2) on-demand integration, and afterwards detachment of the
integrated systems
1) As the sizes of data set are often very huge, and their origin from
heterogeneous sources, current real-world databases are severely
susceptible to inconsistent, incomplete, and noisy data.
2) Considering variety of data sets, it is still a big challenge to
purpose efficient representation, access, and analysis.
3) Challenges in Big Data analysis include data inconsistence and
incompleteness, scalability, timeliness and data security.
The semantic aspect is expressed by the enterprise model ,

Syntactic aspect refers to software architecture which enables them
to communicate with each other
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[233]
105- Issues in inter-organization’s IT
Service management
Semantic Heterogeneity
[214]
106- Issues in inter-organization’s IT
Service management
Syntactical heterogeneity
[214]
107harmonization breaking in dynamic
enterprise networks
[312]
108
Challenges in business network
[325]
108-1
Challenges in business network
[325]
109
challenge in Web service composition
(WSC)
[258]
110- Challenges in Dynamic WSC that
supports business agility and flexibility
[405]
111- Challenges in Dynamic WSC that
supports business agility and flexibility
The issues of syntax compatibility among
WS componenet with each other in a
service composition
[405]
112- Challenges in Dynamic WSC that
supports business agility and flexibility
The issues of semantic compatibility
among WS componenet with each other in
a service composition
[405]
113- Challenges in Dynamic WSC that
supports business agility and flexibility
The issues of behavioral compatibility
among WS componenet with each other in
a service composition
[405]
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Differences in the naming of identical items or differences in the
meaning of the same term in information systems across the
organizations
Usage of different languages and data models

If one of the network members adapts to a new requirement, the
harmony is broken. This disrupts the sustainability of
Interoperability among systems and software applications across a
network
Unstructured big data (with 3 features: volume, velocity, variety)
Data ‘siloes’ from diverse applications
Dynamic selection of web services to be bound to the composite
service. The candidate web services provide the same
functionality, but they may vary according to QoS attribute (or
non-functional properties) values.
Select proper participant WSs and guarantee them correctly work
together, hence to avoid unexpected failure at runtime.
The syntax level concerns message numbers, data structures and
their operation mode

The semantic level concerns message content, data meaning, the
operation purpose and so on.

Behavioral level that concerns service behavior, i.e., the message
exchange sequences supported by services
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E-3 Results of Metaplan session for the identified ICT issues- classification framework
Network structure issues

Cultural distance
issues
Conceptual interoperability barriers at Business level- Diverse organizational
cultures, Nationalities and Languages
Dynamisms
issues
Sustainable interoperability
Sustainable interoperability issue of enterprise systems networks
harmonization breaking in dynamic enterprise networks

Issue Num.
77-1
Issue Num.
1
68
107

Language / understanding

Process-service content disagreement
issues
Conceptual interoperability barriers at service level- Service content
Conceptual interoperability barriers at process level- Process content
Technological interoperability barriers at service level- Service granularity
Organizational interoperability barriers at process level- Business process
behavior
Organizational interoperability barriers at business level- Methods of work
Challenges in IT System Management in business network- Interoperability
Semantic issues
issues
Conceptual interoperability barriers at data level- Data semantics
Conceptual interoperability barriers at service level- service semantics
Conceptual interoperability barriers at process level- process semantics
Conceptual interoperability barriers at business level- business semantics
Conceptual barriers- different data semantic, semiotic
Research challenges for the future interoperable EIS- Semantic interoperability
of systems
Interoperability issues- Semantic aspects
Semantic issues according to three layers in mapping business into IS
Enterprise application interoperability issues
Semantic gaps among knowledge repositories
Conceptual interoperability barriers- At process level
Conceptual interoperability barriers- At service level
Conceptual interoperability barriers- At data level
Issues of enterprise application integration- semantic integration
Issues in inter-organization’s IT Service management- Semantic Heterogeneity
Challenges in Dynamic WSC that supports business agility and flexibility- The
issues of semantic compatibility among WS component with each other in a
WS composition

Issue Num.
7
10
17
24
27
73-2
Issue Num.
6
9
12
15
31
36
42
45
58
76
78
78-1
79
103
105
112

Organizational issues

Lack of incentive
issues
Conceptual interoperability barriers at Business level,
Different Rewards and compensation programs
Organizational issues
issues
Organizational interoperability barriers at service level- Resource control
Organizational interoperability barriers at business level- Organization structure
Interoperability issues- Organizational aspects
Enterprise application interoperability issues (planning issues)

Issue Num.
77-4
Issue Num.
23
26
43
57

275

Appendix E
Enterprise application interoperability issues
Conceptual interoperability barriers at Business level- Multiples sets of
business practices, Lack of mediation and resolution
Network level objective and benefit issues
issues
Conceptual interoperability barriers at business level- Visions, strategies &
Culture
enterprise application interoperability issues
Conceptual interoperability barriers at Business level, Differing organizational
goals
Authorization / data flow
issues
Organizational interoperability barriers at data level- Information ownership.
organizational interoperability barriers at data level- Classified information
Enterprise application interoperability issues- multiple disassociated boundaries
for different systems.
Technical challenges to data interoperability- Systems are difficult to access
accurate data,
Legal issues
issue
Organizational interoperability barriers at business level- Legislation

63
77-2
Issue Num.
13
52
77-3
Issue Num.
21
22
48
83
Issue Num.
25

Technical issues

Failure to meet technological demand
issue
Technological interoperability barriers at business level- IT requirement
fulfilment
Context-aware systems
issue
Challenges in next generation EIS- Context awareness
Research challenges for the future interoperable EIS- context-aware systems
Enterprise application interoperability issues
Challenges in Big Data systems- Context awareness
Data quality issues
issues
Challenges in big data extracting, and big data mining system
Challenges in Big Data systems- Heterogeneity and Incompleteness of Data
Challenges in Big Data Analysis
Big data challenges
Data overload issue
issues
Challenges in next generation EIS- usability, interaction and visualization
Technical challenges to data interoperability- How to manage such huge
amount of real-time data between distributed devices and various EISs.
Data security issue
issues
Problems and issues pertaining to the storage and processing of big data- Data
security
Data integration issue
issues
Challenges in next generation EIS- data value chain management
Interoperability issue- Software systems interoperability issues
Interoperability requirements within a collaborative process.
Research challenges for the future interoperable EIS- cyber-physical based EIS
ICT interoperability challenges
Challenges of providing flexible, scalable and adaptable of both intraorganizational and inter-organizational systems for information exchange
Enterprise application interoperability issues
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Issue Num.
20
Issue Num.
29
35
67
89
Issue Num.
84
87
97
100
Issue Num.
30
81
Issue Num.
96
Issue Num.
28
33
34
37
40-2
44
60
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Challenges in IT System Management in business network- Interoperability
Real-time adaptive and context-aware collaborative business ICT
infrastructures
Technical challenges to data interoperability
Challenges in big data extracting, and big data mining system
Challenges in automation of dynamic supply chains
Challenges in business network- data ‘siloes’ from diverse applications
Platform interoperability issues
issues
Technology Gap
Standard gap
Technological interoperability barriers at process level- Process behavior
Technological interoperability barriers at business level- Degree of
computerization
Research challenges for the future interoperable EIS, cloud-based systems
Research challenges for the future interoperable EIS- interoperability
assessment
interoperability issues- technological aspects
ICT interoperability challenges
Enterprise application interoperability issues
Challenges in IT System Management in business network- Dependability
Challenges in IT System Management in business network- Mobility
Problems and issues pertaining to the storage and processing of big dataDistributed storage systems
Challenge in Web service composition (WSC)
Challenges in Dynamic WSC that supports business agility and flexibility
The issues of behavioral compatibility among WS component with each other
in a service composition
Syntax issues
issues
Conceptual interoperability barriers at data levelData content
Conceptual interoperability barriers at data levelData syntax
Conceptual interoperability barriers at service level- Service syntax
Conceptual interoperability barriers at process level- Process Syntax
Conceptual interoperability barriers at business level- Business syntax
Technological interoperability barriers at data level- Exchange format
Interoperability issue- Data Interoperability issue
enterprise application interoperability issues
enterprise application interoperability issues
database interoperability issue
Challenges in IT System Management in business network- Interoperability
Conceptual interoperability barriers- At process level
Conceptual interoperability barriers- At service level
Conceptual interoperability barriers- At data level
Big data challenges- in efficient data representation
issues of enterprise application integration- syntactic integration
Issues in inter-organization’s IT Service management- Syntactical heterogeneity
The issues of syntax compatibility among WS component with each other in a
service composition

73-3
75
80, 82
85
99
108-1
Issue Num.
2
3
18
19
38
39
41
40-3,40-4,405
47-50-51-5354-55-56-5961-62-65-66
71
74
94
109
110
113
Issue Num.
4
5
8
11
14
16
32
49
46-64
69
73-1
78-A
78-1-A
79-A
101
104
106
111
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Summary
Over the past three decades, business-IT alignment (BITA) has resided among the top ten IT
management concerns of organizations worldwide. This is due to problems such as
communication flaws and a lack of shared understanding among business and IT staff.
Furthermore, BITA as a moving target should be improved continuously over time. BITA
improvement can occur when the business side and the IT side co-develop.
Addressing BITA is even more challenging in the servitization era, where organizations aim
to deliver a seamless customer experience by co-creating integrated solutions (i.e., a bundle
of product and business services). Integrated solutions provisioning processes are
complicated and knowledge-intensive. They are also often beyond the capabilities of an
individual organization. This highlights the importance of inter-organizational collaboration
in a co-creation value network (VN) setting. In the complex situation of a VN, information
technology (IT) provides technical foundations for collaboration and information exchange
to co-create integrated solutions. This implies that BITA has to be addressed at a network
level. In order to effectively use IT in a VN setting, a sufficient degree of BITA is required.
In this dissertation, we look at BITA improvement in a VN setting and design support for it.
Our focus is on BITA improvement for the key capabilities of a VN since these are
strategically crucial for the success of co-creating integrated solutions. We do this because
the central premise of the BITA literature is to prioritize IT initiatives for key capabilities.
To provide a theoretical foundation for this research, we adopt a dynamic capability theory
due to its ability to explain how organizations can improve their operational capabilities and
processes in order to adjust to a changing environment. We focus on business process
management (BPM) dynamic capability. This, because the actual benefits of BITA
improvement can be realized at the operational level where key capabilities are used for the
implementation of key business processes. IT-based systems can support this
implementation. To continuously improve key business processes with their supporting
systems, the BPM dynamic capability is necessary.
Learning processes can facilitate the enhancement of the BPM dynamic capability.
Organizations can learn from their own experience which could be a time-consuming
process. However, in uncertain environments, where quick action is necessary, learning
through using the experience of other organizations might be more beneficial. This external
experience can be acquired from literature, consultants, professional meetings, vendors and
suppliers. To kick-start the learning process, we propose a reference model-based approach
which to the best of our knowledge is new. We suggest that systematically identifying,
classifying, and using relevant external knowledge from literature (in the form of a reference
model) can kick-start the learning process.
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To investigate this proposal, drawing on the literature on co-creation value networks, BITA,
dynamic capabilities, and software requirements engineering we design a reference modelbased approach to support BITA improvement process in a VN setting. The proposed
approach provides additional support for the learning process aimed at enhancing the BPM
dynamic capability of a VN. The enhanced BPM dynamic capability enables co-development
of key business processes with their supporting IT-based systems. This co-development
facilitates BITA improvement.
This dissertation presents the four-step research process of the design and evaluation of this
approach. In steps one to three, we design and validate reference models for a particular key
capability of a VN. To provide a proof of concept, in this dissertation, we design two
reference models, one describing customer knowledge management processes and one
focused on customer knowledge management challenges in a VN setting. The reference
models are designed by conducting a systematic literature review followed by a structured
classification. The resulting reference models are validated in a real-life situation of multiple
value networks.
In step four, we design and evaluate a reference model-based user requirements elicitation
process with the aim of BITA improvement. This user requirements elicitation process is
based on the combination of a Delphi method and a reference model. To provide a proof of
concept, based on our two reference models, two instances of this artifact are designed. The
applicability and usefulness of these instances are evaluated in practice by conducting
separated case studies. The proposed reference model-based user requirements elicitation
process supports a co-development of key business processes with their supporting IT-based
systems. This means that it enhances the BPM dynamic capability of a VN and thus supports
BITA improvement.
The results of our research confirm the potential of using a reference model to kick-start the
learning process. Furthermore, a reference model can be used as a means of communication
and a shared understanding of the analysis and design of IT-based systems to meet business
requirements, leading to better BITA. The proposed reference model-based approach
presents a novel perspective and contributes to the ongoing discussion of BITA improvement
in a VN setting.
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