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A B S T R A C T

In today’s interconnected global marketplace, where customers have become increasingly knowledgeable and
empowered, a customer-centric view is becoming a prominent differentiating strategy for firms. Accordingly,
firms with the aim of delivering a seamless customer experience strive to offer integrated solutions. This quite
often relies on inter-organizational collaboration in the context of a value network In this context, customer-
related knowledge is regarded as one of the primary sources in the provisioning process of integrated solutions.
This, in turn, implies the importance of effective sharing of customer knowledge among actors of a value net-
work.

Customer knowledge transfer is difficult due to some recognizable challenges such as a lack of trust. Because
of the added complexity of a value network, achieving a shared understanding among actors about customer
knowledge transfer challenges in a value network setting (VN-CKTC) might be more difficult. A systematic and
comprehensive overview of the VN-CKTC (in the form of a reference model) might support this by providing
additional structure.

Although scholars have long studied knowledge transfer challenges within business network settings, they are
usually limited in scope and their resulting challenges differ widely. Therefore, they provide insufficient cov-
erage of the possible challenges. A more comprehensive view is thus needed. Our research aims at designing and
validating a reference model that provides a systematic and wider spectrum of possible VN-CKTC. To this end, a
design science research approach is followed. In the design phase, by conducting a systematic literature review
followed by a structured classification, a reference model of VN-CKTC is designed. In the evaluation phase, the
validation of this designed artifact is evaluated in a value network setting by conducting multiple case studies.
The results of this study give us both theoretically and context-specific descriptions of the significant relevant of
these challenges.

The proposed reference model provides a rich picture of VN-CKTC. Decision makers of value networks can use
this reference model as a means to achieve a shared understanding about customer knowledge transfer chal-
lenges and to come to an agreement on these challenges. They can also apply it to be aware of which challenges
to focus on, so they are provided with a much stronger basis to make better-informed decisions to address and
mitigate these challenges.

1. Introduction

Value co-creation through business networking has attracted in-
creasing interests in different industrial sectors in which the design and
delivery of integrated solutions for the customers is the central point
(Chuang & Lin, 2015; Frow et al., 2014). Value co-creation is based on a
customer-centric view on collaboration with the aim of delivering a
seamless customer experience (Chuang & Lin, 2015; Hakanen &
Jaakkola, 2012; Johannessen & Olsen, 2010). 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 (Hakanen & Jaakkola, 2012; Johannessen & Olsen, 2010).
Integrated solutions provision is a complex and knowledge-intensive
process which is often beyond the capability of an individual firm (Frow
et al., 2014). It thus drives the formation of a co-creation value net-
work. It 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
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customized integrated solutions (Hakanen, 2014; Lusch, Vargo, &
Tanniru, 2010). In the context of value networks, each actor focusses on
its core competencies and works with others to access and integrate the
complementary resources required for co-creating integrated solutions
(Lusch et al., 2010; Rehm, Goel, & Junglas, 2016).

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 (Ballantyne & Varey, 2006; Ojasalo, Koskelo, &
Nousiainen, 2015; Payne, Storbacka, & Frow, 2008). Prior studies
suggest that customer knowledge transfer among actors enables a better
understanding of customer needs, which in turn leads to improved in-
tegrated solutions offerings (Ballantyne & Varey, 2006; Chuang & Lin,
2015; Hakanen, 2014; Trkman & Desouza, 2012). Such knowledge
transfer is also required for creating and using network-level knowledge
which is beyond the boundaries of an individual actor (Trkman &
Desouza, 2012). Customer knowledge transfer within a value network
refers to multidirectional sharing of customer-related knowledge re-
levant to integrated solution provision processes among actors
(Bagheri, Kusters, & Trienekens, 2015).

Despite the many substantial benefits claimed for sharing knowl-
edge in network settings, it is a difficult task. This may be due to a
variety of challenges such as power asymmetry (Kembro, Näslund, &
Olhager, 2017), lack of trust among actors (Nidhra, Yanamadala, Afzal,
& Torkar, 2013; Pirkkalainen & Pawlowski, 2014), and fear of losing
competencies (Zahedi, Shahin, & Babar, 2016). 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 net-
work 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” (Pirkkalainen & Pawlowski, 2014).

Furthermore, the situation of a value network is often more complex
in comparison to the other types of business networks (due to, for in-
stance, lack of a central decision maker, dynamic collaboration, inter-
dependence, coordination, and diversity of interests and backgrounds
of the heterogeneous actors) which might lead to increased relational,
behavioural as well as structural difficulties (Bertoni & Larsson, 2010;
Camarinha-Matos, 2014; Kembro et al., 2017). Due to this added
complexity, achieving a shared understanding among actors about
customer knowledge transfer challenges in a value network setting (VN-
CKTC) might even be more difficult. This shared understanding about
VN-CKTC is essential otherwise, because of different expectations and
communication gaps, value network actors may have perceptual dif-
ferences on VN-CKTC which in turn may result in different actions to
address such challenges (Ghobadi & Mathiassen, 2016; Trkman &
Desouza, 2012). A systematic and comprehensive overview of the VN-
CKTC (in the form of a reference model) might support this by pro-
viding additional structure.

In general, a reference model is a generic abstract conceptual fra-
mework 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
(Ahlemann, 2009; Frank, 2007; Thomas, 2005). A reference model has
advantages such as:

1) It can be used as a template to facilitate communication (Ahlemann,
2009; Frank, 2007; Reinhartz-Berger, Soffer, & Sturm, 2010).

2) It assists in creating a shared understanding (Frank, 2007).

Although prior studies have studied knowledge transfer challenges
within a business network setting, they are limited in scope and their
resulting challenges differ widely (Hicks, Culley, & Mcmahon, 2006;
Pirkkalainen & Pawlowski, 2014; Trkman & Desouza, 2012; Zahedi
et al., 2016). Therefore, there is little agreement among existing works
leading to a fragmented picture on potential relevant challenges (more
detailed information is available in Sections 2 and 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 more
reliable systematic search for qualified information (Tranfield, Denyer,
& Smart, 2003).

The objective of this study is to design and validate a reference
model of VN-CKTC which by providing a systematic view on the re-
levant 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 (Hevner, March, Park, &
Ram, 2004; Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007). In
the design phase, by conducting a systematic literature review, fol-
lowed by a structured classification, the VN-CKC reference model is
designed. In the evaluation phase, the validation of this designed arti-
fact is done in a value network setting by conducting multiple case
studies.

This study contributes to the literature on knowledge transfer
challenges in a value network setting in twofold. Firstly, following a
well-structured methodology, this VN-CKTC reference model provides a
systematic view 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 re-
presentative actor of eight value networks about the relevance and
importance of these challenges in real-life value network settings, based
on their experiences, brings additional insights on such challenges in
the complex situation of value networks.

The outline of the paper is as follows. Section 2 provides an over-
view of the research background. The research methodology is de-
scribed in Section 3. Section 4 presents the research results. Discussion
on the research results and limitations and implication for practice and
research is given in Section 5. Finally, the conclusions and future work
are presented in Section 6.

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 settings in general and in a value network setting in particular.
The term “business network,” refers to a set of autonomous and inter-
dependent business organizations that engage in collaboration to
achieve a specific business goal (Grefen et al., 2018).

The importance of knowledge transfer has been emphasized in a
value network setting (Grönroos, 2004; Matthyssens & Vandenbempt,
2008; Ranjan & Read, 2016). Recently Bertoni and Larsson (2010)
through a case study has identified seven individual-related challenges
(e.g., trust and awareness) relating to knowledge sharing among design
teams involved in developing integrated solutions in a value network
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 wider view on such challenges is still missing.

We also looked at knowledge transfer challenges on the broader
research area of business networks where several studies have identi-
fied various types of challenges (e.g., (Duan, Nie, & Coakes, 2010;
Haug, Stentoft Arlbjørn, Zachariassen, & Schlichter, 2013; Lin, Wu, &
Yen, 2012; Pirkkalainen & Pawlowski, 2014; Yang & Maxwell, 2011;
Zahedi et al., 2016)). 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 business network setting. For example, while Haug et al. (Haug et al.,
2013) focus on information quality challenges and identified 12 chal-
lenges, Cumberland and Githens (2012) investigate challenges asso-
ciated 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 business network setting are identified (e.g.,
(Lin et al., 2012; Nidhra et al., 2013; Pirkkalainen & Pawlowski, 2014;
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Zahedi et al., 2016). But a list proposed by one author differs from
another. These differences indicate that there is an insufficient agree-
ment between scholars about the underlying challenges. We come back
to this comparison in Section 5. In addition, not all papers clearly ex-
plain a process of developing a classification framework (Kembro et al.,
2017).

In summary, although these studies provide useful insights and re-
levant information, they depict a partial view on knowledge transfer
challenges in network settings and their resulting challenges differ
widely diverse. Therefore, none of the existing classification frame-
works sufficiently covers the possible challenges.

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 among actors of a
value network about the challenges associated with customer knowl-
edge transfer in a value network setting. To achieve this research ob-
jective, a two-phase research project following a design science ap-
proach 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
(Hevner et al., 2004; Peffers et al., 2007). According to design-and-
evaluation cycle, in this study these steps were followed:

1) Problem identification and motivation (Section 1 and 2)
2) Design (Section 3.1)
• A systematic literature review (SLR)
• Structured classification

3) Evaluation (Section 3.2)
• Validation of the designed artifact in a case situation

4) Suggestion for the redesign of the reference model if required
(Section 4)

For the design phase, for the sake of readability, both approach and
results are presented in Section 3.1. For the evaluation phase, only the
approach is given in Section 3.2. The results of validation are provided
separately in Section 4.

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: a
Grounded theory and a systematic literature review (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 (Goulding, 2005). 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 value
network, 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 lit-
erature 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 business network setting are also
relevant to a value network setting. The investigation of knowledge
transfer challenges in a business network 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 compre-
hensive search for identifying relevant challenges (Kitchenham &
Charters, 2007; Tranfield et al., 2003), so it fits with our research ob-
jective.

Although by using the SLR approach the theoretical relevance of the
challenges can be supported, their practical validation within a value
network setting needs to be evaluated empirically. To confirm their
practical relevance for a value network setting, we use a case study
research approach (Section 3.2).

The design phase of this study consisted of two parts:

1 SLR
2 Structured classification

In part 1, for the identification of the customer knowledge transfer
challenges in a business network, an SLR was conducted in the three-
step process following the guidelines of (Kitchenham & Charters, 2007):

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 re-

search 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 (Haug et al., 2013). To do the search in the
selected databases, relevant keywords were listed and combined by
Boolean operators (see Table 1).

Regarding the inclusion criteria, we selected articles focused on
both knowledge transfer challenges and one kind of business net-
working, 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 ex-
traction 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 pri-
mary 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. 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 to-
wards 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

Table 1
Keywords used in the systematic review.

Explicit knowledge
or
Tacit knowledge
or
Information
or
knowledge

And Transfer
or
Exchange
or
Sharing
or
Flow

And Issue
or
Challenge
or
Barrier
or
Problem
Or
Obstacle

And Value network
or
Collaborative
network
or
Alliance
or
Supply chain
or
Inter-
organization
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develop a framework. For this, a structured classification approach
through Metaplan sessions was followed. The Metaplan is a card sorting
technique based on group discussion. It facilitates a structured classi-
fication process. The group discussions aspect of this technique pre-
vents individual bias in classification. (Habershon, 1993). 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 ex-
traction 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 chal-
lenge 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 cate-
gories were merged and some categories were divided into more spe-
cific categories. Some categories renamed, and some remained un-
changed. 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 2). 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 re-
presented higher order concepts and captured the underlying com-
monalities 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 this review, we found a better place for this chal-
lenge. As this challenge type could also be seen to belong to the lan-
guage/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 2). Full information of
this process is presented in our previous work (Bagheri, Kusters,
Trienekens, & Van Der Zandt, 2016).

3.2. Evaluation phase

In the evaluation phase, the proposed VN-CKTC reference model
was validated in a value network setting. This means that, the practical
relevance of each challenge types from this reference model (Table 2) in
the real-life situation of value networks was evaluated. Besides that, to
bring additional insights and further, the importance of the customer
knowledge transfer challenge types in the real-life value networks were
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 customer knowledge
transfer challenges, the research approach must adequately con-
sider the context of value network and the experiences of actors.
This requires in-depth discussions with actors to receive concrete
examples in case that the challenges occur in real-life value net-
works.

(2) To investigate the importance of the customer knowledge transfer
challenges, the approach must be capable of capturing the reason
“why” the challenges are important.

Although through a survey a straightforward validation of the ex-
isting framework can be achieved, and information about relevant
challenges can be achieved, a survey is not appropriate to give in-
formation 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 (Easterbrook, Singer,
Storey, & Damian, 2008). 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 re-
levance 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 (Yin, 2014). So, it is
well-possible to capture the actual experience of actors of a value net-
work through in-depth discussions with them. In addition, a case study
allows researchers to answer “why” questions (Benbasat, Goldstein, &
Mead, 1987; Yin, 2014). Consequently, it was decided to apply a case
study approach for empirical validation of our VN-CKTC reference
framework in the context of value network.

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 (Benbasat et al., 1987; Creswell,
2013; Yin, 2014). Accordingly, multiple case studies were conducted.
The cross-case analysis and comparison of the results enable the
achievement of more general and robust results (Yin, 2014).

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 value network, 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 (Coyne, 1997; Easterbrook et al., 2008). Accord-
ingly, 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.
• In the selected cases, a concrete integrated solution has to be pro-
vided.
• 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 (Ferreira, Cova, Spencer, & Proença, 2016).

Regarding the required number of case studies, Eisenhardt (1989);
Cavaye (1996) suggest to study at least four, but not more than ten
cases. This study is based on eight cases.

Then from each value network, one representative actor was se-
lected 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 value network
setting for at least two years. Given that value networks are a re-
latively new phenomenon increasing the number of years of ex-
perience would have made it very difficult to find enough partici-
pants for this study.
• The participant needs to have a background in knowledge man-
agement and has to be directly involved in knowledge transfer
processes across the value network. It is assumed that 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 so-
lution provision processes should be sufficiently knowledgeable for
the purpose of this study. Accordingly, knowledge managers, cus-
tomer managers, IT managers, and service delivery managers were
considered in selecting the participants. Given that a customer-
centric view is emphasized in value network studies, these roles give
the opportunities to have more often contacts with customers during
the provision of integrated solutions.
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• The participant is capable of giving answers at a high abstraction
level and is willing to participate in this research.

Table 3 gives an overview of the studied cases and participants in-
formation. For reasons of confidentiality, the value networks are
anonymized.

3.2.2. Data collection
To gather data from the real-life context of a value network, semi-

structured interviews with the participants were conducted (Tong,
Sainsbury, & Craig, 2007). 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-re-
lated 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 iden-
tifying any additional challenges that were not included in our re-
ference 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 (Qu & Dumay, 2011). 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 challenge in your network, and if so give an example.
Here, again the emphasis was on the actual experience of the partici-
pants, 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 re-
lation 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 re-
presentative actor from each value network. The average duration of
interview was a one and half hour.

3.2.3. Data analysis
Data analysis was done after all data was collected. Following the

suggestions made by Yin (2014), data analysis was carried out in two
separate phases. First, through a ‘within case analysis’ an in-depth un-
derstanding 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.

3.2.3.1. 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
(2014). The deductive content analysis is suitable for a situationTa
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where the structure of analysis is operationalized on the basis of
previous knowledge, and where the purpose of the study is theory
testing (Elo & Kyngäs, 2008; Mayring, 2014). 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 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 re-
searchers. 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 4.

3.2.3.2. Cross-case analysis. For each challenge type, the cross-case
analysis was performed in several research team meetings whereby
each challenge type 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, im-
portance-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 (Mayring, 2014).
To structure the content analysis process, a cross-case analysis table was
designed containing three columns, respectively: argumentation (in-
cluding 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, if it was
possible, the expected outcome of a challenge, and the proposed solu-
tion 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 5–7.

Based on the results of the cross-case analysis, suggestions for a
second version of the VN-CKTC reference model was provided (see
Section 4).

3.3. Quality criteria assessment

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 Merriam and
Tisdell (2009); Creswell (2013); Yin (2014).

3.3.1. 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 selections 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 disagree-
ments, group meetings were organized to discuss the differences and
to reach agreements.

3.3.2. 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 re-
searchers was provided. To this end, the researchers were involved
in discussions on the VN-CKTC reference model. During these dis-
cussions, the definitions of challenge types and the extended de-
scriptions of all challenge types, containing all underlying chal-
lenges, were used. Accordingly, misunderstandings or inconsistent
interpretations were recognized, and 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 value network as a
whole), to keep the focus of interview at a network level, a

Table 4
Example of data extraction form- case 7.

1. General information
Name of interviewee: Date of interview:
Name of interviewer: Date of data extraction:

2. Detailed information
Challenge Relevance-example Importance-why Irrelevance
Transactive memory

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

Relationship challenges 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
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relationship diagram was drawn by each interviewee and was used
during an interview.
• Both within-case and cross-case data analysis were performed sys-
tematically 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.

3.3.3. 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 in-
terviewees 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 value network, are based on concrete examples and
good argumentations.

3.3.4. External validity
The external validity was achieved by using replication logic (Yin,

2014). 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 value network 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 (Creswell, 2013; Easterbrook et al., 2008)
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.

4. Results

The results of design phase, for the sake of readability, are presented
in Section 3.1 (see Table 2). In this section, the results of evaluation
phase is presented. In general, these results show that the designed
artifact is validated in the value network 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 4). 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 8. To do this, the process as de-
scribed in Section 3.2.3 was followed. This took place in a three-round

Table 5
Example of cross-case data analysis for the Challenge “lack of trust”.

Table 6
Example of cross-case analysis for the challenge “lack of trust”.

Challenge type Argumentation Expected outcomes Proposed
solution

Lack of trust Some actors worry that the customer will go straight to us (case1), not
speak freely, have opportunistic behaviour (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)

NDA(case 2)
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research group discussion in which the real experiences and argu-
mentations of the representative actors of the eight value networks
were used to provide this summary.

Table 8 gives clarification of the evidence and arguments on re-
levance and degree of importance of the challenge types. Also some
hints on the expected outcome of the VN-CKTC 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.

5. Discussion

We organize the discussion section into five parts. In part 1, dis-
cussion on the results of the evaluation phase is given. The comparison
of the VN-CKTC reference model with the existing frameworks is dis-
cussed in part 2. In part 3, the empirical findings of the expected out-
comes 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 13 challenge
types of the VN-CKTC reference model. As a consequence, no ad-
ditional 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 ob-
jective/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 in-
terviews.

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 parti-
cipants as an outdated challenge. Nowadays advanced information
and communication technologies provide plenty of such facilities.
Given this unanimity among participants we believed that further
cases to acheive saturation were not required. Therefore, this chal-
lenge was not included in the VN-CKTC reference model.
Consequently, this model encompasses five challenge areas and 28
challenge types (see left sides of Table 9).

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 im-
portant challenge. This set encompasses complex network, data in-
tegration, lack of willingness, insufficient resources, semantic, organi-
zational 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 in-
terviews (see the first point of this discussion). These nine chal-
lenges gives us an indication of the most important and relevant VN-
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Table 8
Summary of results across eight value networks per challenge type.

Challenge type Summary of results across cases Number of validation across eight cases

Exploratory part of the
interviews

Confirmatory part of the
interviews

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.

4

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.

7

Complex network 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 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.

1 4

General distance 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 orientation problems. Suggested solutions
are the use of digital aids or having at least one face to face meeting between the
actors.

1 5

Cultural distance The challenge is recognized when for example there is no reply to an offering. In
some cultures, there is a tendency to keep things 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

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

All eight cases identified it as an
outdated challenge

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

3

Fear of losing knowledge 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).

1 3

Lack of willingness 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.

2 6

Lack of Trust 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.

1 5

Insufficient mutual understanding 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 play a role. It is an important challenge as it creates problems in
communication and knowledge sharing. Accordingly, one can get 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.

2 6

Contextualization 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 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.

5

(continued on next page)
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Table 8 (continued)

Challenge type Summary of results across cases Number of validation across eight cases

Exploratory part of the
interviews

Confirmatory part of the
interviews

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.

2 6

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.

3

Organizational governance 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.

3 6

Lack of top management
commitment

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.

3

Network level objective/benefit 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 and a pragmatic view on value network).
Therefore it hinders 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.

2 5

Insufficient resources The challenge has been widely recognized. Both lack of time and lack of
knowledgeable workers in a value network are mentioned. This challenge is
important. Because for example experts might be being hired by competitors, or
customers might rely on people with the wrong knowledge.

3 6

Organization structural challenges 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.

2

Lack of incentive 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 is a challenge in knowledge
sharing within the value network. Lack of intrinsic motivation and conflicting
interest are mentioned as prerequisites for this challenge.

1

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.

1 5

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.

2

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.

1 6

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 user-friendly 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

1

(continued on next page)
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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 re-
presentative 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 technolo-
gical demand were only recognized in a single case and they are
considered by the participant as unimportant challenges. This sug-
gests 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 gen-
eral 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 parti-
cipants as relevant challenge fall under the areas of language/un-
derstanding 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 commu-
nicational challenges in value network studies (Matthyssens &
Vandenbempt, 2008). 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 of this discussion, the importance and relevance of
knowledge transfer challenges in a network setting are acknowledged
in the literature. However, the comparison of the proposed VN-CKTC
reference model, which is validated in practice, with the existing fra-
meworks (Table 9) reveals that the previous studies are divergent in
their approach and limited in the scope. Therefore, they provide in-
sufficient 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. 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, au-
thorization/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 iden-
tified some 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/ mis-
understanding 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-crea-
tion value and the (quality of the) customer experience have not yet
been well developed (Lemke, Clark, & Wilson, 2011; Payne et al.,
2008). Since the customer experience is personal, to be able to measure
such outcomes, it is required to define desired outcomes (Zomerdijk &
Voss, 2010) and to develop metrics on customer experience quality
(Andreassen et al., 2016; Lemke et al., 2011).

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

Table 8 (continued)

Challenge type Summary of results across cases Number of validation across eight cases

Exploratory part of the
interviews

Confirmatory part of the
interviews

in adoption and acceptance of this technology because of a required learning
curve.

Data quality 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

Data overload 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.

2

Data security 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
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.

3

Data integration 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 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.

1 5

Discussions on the results will be given in the following section.
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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
(2002) 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 (2006) propose learning by doing, frequent
communication, and on-site meeting as solutions to overcome chal-
lenges of sharing tacit knowledge between collaborating partners. Riege
(2007) suggests a list of managerial actions to prevail over knowledge
transfer challenges. Regarding technological solutions, three examples
are given. Hong, Suh, and Koo, (2011) propose the use of conversa-
tional knowledge sharing based on a community of practice and Web
2.0 to resolve knowledge transfer challenges. Ng, Scharf, Pogrebna, and
Maull, (2015) offer informational asymmetries, and complexity chal-
lenges of knowledge transfer can be solved by using Internet of Things.
Butler, Feller, Pope, Emerson, and Murphy, (2008) 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 (Nidhra et al., 2013; Zahedi et al., 2016).

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 chal-
lenges, insufficient mutual understanding, authorization/ data flow, and
data quality were identified in more than half of the cases and are re-
cognized by the participants as an important challenge. These chal-
lenges 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 ad-
ditional 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
analyse 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 (Bagheri,
Kusters, & Trienekens, 2017).

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 to be included in the
VN-CKTC reference model 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 have biased the coverage of litera-
ture. Doing so is beyond the scope of this paper. To counter this bias, in
the exploratory part of the interviews, open questions were asked en-
abling 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 un-
derstandability) as suggested by Matook and Indulska (2009) should be
investigated in future research, although the reactions of the partici-
pants 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 net-
work. 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 re-
ference model) this is sufficient. However, in future study with the aim
of further understanding of how to deal with such challenges, con-
vergent actions of different actors of the same value network is re-
quired. 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.

6. Conclusions and future work

This paper, based on a design science research approach, describes
the research process of the design and validation of the VN-CKTC re-
ference 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 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 knowl-
edge transfer challenges literature. Firstly, following a well-structured
methodology, the resulting VN-CKTC reference model provides a sys-
tematic and wider view of the various kinds of customer knowledge
transfer challenges within a network setting. Secondly, based on actual
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experiences of representative actors of eight value networks, the ar-
guments about relevance 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 (see Section 5) which give op-
portunities for further research, here some additional suggestions for
future studies are given. Firstly, the resulting validated VN-CKTC re-
ference model can provide a well-established basis for communication
and shared understanding about analysis and design of IT-based sys-
tems to address knowledge transfer challenges in a value network set-
ting. The usefulness and applicability of this approach should be in-
vestigated 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 argu-
mentation 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 gen-
eralization, we suggest to identify similarities and differences for var-
ious type of networks in future research. Similarly, the comparison
between knowledge transfer challenges within single firms and net-
works would be a relevant topic for a future studies. Thirdly, future
research can also study the effect of contextualization on the perceived
challenges by investigating how the distinctive characteristics of each
type of network may affect the knowledge transfer process and its re-
lated challenges.
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