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Abstract. This study is a methodological replication of the PROFUND method  

for the implementation of digital transformation projects in small and medium-

sized enterprises (SMEs). In the original study, a method for improving the Value 

Co-Creation (VCC) of an SME network was applied in the digital transformation 

of a network of textile manufacturers to validate four existing propositions for 

improving the VCC. This study replicates (1) the procedure in the case study, (2) 

the guidelines for improving the VCC, and (3) the evaluation of the results via 

the DART model and transfers them to a network in the metal industry. The 

method was transferable and the propositions could be reconfirmed. The results 

of this study confirm the results of the original study and thus validate the 

procedural structure used there. 

Keywords: Value Co-Creation, Digital Transformation, Replication. 

1 Introduction 

Companies are currently facing special challenges which are being increased by the 

digitalization in the society. Small and medium-sized enterprises (SMEs) are 

particularly affected by this and often face higher hurdles when trying to take part in 

digital transformation projects in order to keep pace with the digitalization of society 

[1, 2]. Particular challenges of SMEs include limited resources (e.g. funds but also staff) 

[3, 4], strong networking with other partner companies (with many dependencies to 

consider) [5, 6] and lack of digitalization skills (e.g. as the owner often holds almost all 

management functions at once) [1, 7]. The digital transformation can be described as: 

“a process that aims to improve an entity by triggering significant changes to its 

properties through combinations of information, computing, communication, and 

connectivity technologies” [8]. Especially in large companies, DT is a strategically 

driven issue, with digital business strategies and new roles such as chief digital officers 

[9–12]. In contrast, “[c]ompared with large firms which have greater resources, SMEs 

are sometimes struggling with survivals rather than peacefully planning long-term 

strategies” [13]. 

The value network of SMEs is becoming increasingly complex as companies 

specialize in their skills in order to compete globally [2, 3]. This fragmentation and 

close interlocking of companies makes transformation processes for SMEs very 
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negotiation-intensive [5], as digital solutions inevitably have to be designed across 

several actors [14]. However, digitalization in the value network offers the opportunity 

to minimize the differences between customers and partners by closely interconnecting 

them and promotes value co-creation (VCC) [12, 15, 16].  

The research topic of DT from SMEs has gained importance in recent years, but is 

still scarcely considered [1, 3, 4], even though over 99% of European companies are 

considered SMEs [17]. Furthermore, studies show that digitalization continues to grow 

significantly in importance for SMEs [18]. However, previous research results are often 

insufficient for SMEs. For example, a twenty-man company, given the limited 

resources available, will not be able to afford a chief digital officer, an innovation lab, 

and often not even an IT department or a strategy development project spanning several 

years. Furthermore, DT initiatives are often described as strategically planned projects, 

but in the SME context it is clear that these projects should be planned considering the 

VCC at a network level [19]. There are still few empirical results available on the topic 

of DT of VCCs in SME networks. In recent years, there have been repeated calls for 

empirical studies to investigate the joint value creation and also its digitalization (e.g. 

via digital platforms) in network settings (several companies working together in a real 

setting) [20–22]. These studies, especially as long-term studies, offer a deep insight into 

the interdependencies in the network, but due to their high complexity they are 

preferably carried out as single embedded case studies [23], which makes these studies 

vulnerable with regard to their generalizability. 

For this reason, this paper examines an SME network and its possibilities for the DT 

of their VCC, which is designed as a replication of an already published study. Both 

studies focus on the question of how the network VCC can be improved through the 

use of digital technologies. Replication research is gaining significance in IS research, 

because by replicating (i.e. repeating in a modified form) studies, our discipline can 

increase the rigor of research and thus strive for a higher degree of maturity [24]. In the 

present paper, therefore, a replication approach is pursued, based on a case study in the 

textile industry, in order to verify the transferability of the obtained insights to another 

SME value network in the metal industry. This involves a methodical replication of a 

case study of [19, 25–27], which applies the same method as the original study in a 

different context. A positive result, which confirms the findings of the original study, 

allows the generalization of the original contribution to the new context; if the previous 

results cannot be replicated, this does not mean that the previous results are 'wrong', but 

that they cannot be transferred to the new context, which offers further opportunities 

for further research [24]. The remainder of the paper briefly describes the replicated 

case after the foundations and research approach, before discussing the case 

comparison. The paper ends in a conclusion. 

2 Foundations of Digital Transformation and Value Co-

Creation 

Digital transformation is a technology-induced change and comprises a goal-oriented 

transformation in the areas of organization, processes and technologies, which is 



necessary for the success of companies in the digital age [28]. It significantly changes 

the company's relationships with its key stakeholders such as customers, suppliers or 

employees [14, 29]. As part of the digital transformation, information technology and 

information systems are positioned more visibly in the economy and society [28]. This 

means that digital technologies are used to have a positive influence on the business 

[10] and in the process the company is changed from the processes to the organizational 

structure to the business model. As a demarcation to the IT-enabled transformation, at 

the end of the digital transformation there is a newly created business identity [30] 

which can be achieved through innovations in the business model [31]. The focus is not 

on the effects in the individual company but on the radiation into the value network [8]. 

Automation plays a central role as an important mechanism of digitalization. 

Advantages that arise can be seen in increases in turnover or productivity, innovations 

in value creation and new forms of interaction with customers [10]. In addition to 

efficiency-enhancing measures such as process digitalization and automation, joint 

value creation with customers and partners plays a key role in the digital transformation 

of companies [12, 14, 29]. Furthermore, practical studies show the importance of this 

topic [18], with 69 percent of the companies surveyed stating that customer 

communication is the decisive success factor for digitalization.  

In the digital era, cooperation includes activities at the relational level to contribute 

and maintain resources, and actions at the network level to improve resource integration 

[22]. Companies should initiate an open communication process with their stakeholders 

and strive for new ways of value creation [15]. For many years now, traditional value 

creation concepts and conservative patterns of interaction (e.g. mass producing goods 

or rendering standardized service) have been considered to cause little customer 

satisfaction and companies are encouraged to strive for co-creation and personalized 

interaction [32]. Prahalad and Ramaswamy [32] identify Dialogue, Access, Risk-

Benefits and Transparency, or DART for short, as the basis for VCC interaction. These 

four prerequisites for interaction are also referred to below as characteristics or building 

blocks of the VCC. VCC can be seen as a collaborative and dyadic process [33]. It is 

about jointly identifying and solving problems and not about transferring activities to 

the customer, as in self-service, or simply satisfying the customer [32, 33]. There is a 

shift from value-in-exchange to value-in-use and the cognition the beneficiary (e.g. 

customer) is always involved in the process of value creation [21]. Apart from the 

dyadic perspective, the VCC can appear as a network phenomenon [22]. Considering 

the distributed character of the VCC in this case the definition of VCC as the processes 

and activities of resource integration that involves different actors in the service 

ecosystem (networked actors) is more appropriate [21].  

3 Research Approach 

3.1 Case Setting 

The industries in Germany that are still least digitalized include not only healthcare and 

vehicle construction, but also other manufacturing industries [18]. Therefore, the choice 



of a network from the area of 'manufacturing of metal products' in this case study as a 

representative of the manufacturing industry is a good example of an area with a high 

pressure to digitalize. The replicated case is hereafter referred to as the metal case. 

Three companies, whose value creation is carried out in a shared value creation 

network, were investigated for over four months and represent the unit of analysis in 

the metal case (conducted in a master thesis). The company C1 has a total of ten 

employees, eight of whom work in production. Company C2 is  the smallest company 

with a total of 3.5 employees. Company C3 can be classified as a small enterprise, with 

a total of 20 employees. All three companies follow the engineer-to-order approach in 

their production. The individual products are individually tailored to customer needs 

and are produced in small quantities [34]. The network relationship is structured as 

follows: C3 is the supplier of metal parts for both network partners. C2 additionally 

purchases external edge smoothing services for parts of C1, which it has had lasered by 

C3. C3 purchases bending services from C1 within the scope of a cooperation if it 

cannot produce the parts itself. Due to this type of production, the setting under 

consideration represents a process industry, since not discrete units but rather work 

steps are offered. The network works exclusively in the B2B context. In comparison to 

this, four textile companies with 12-235 employees over a period of more than three 

years were considered in the original case, hereinafter referred to as the textile case. 

Similar to the metal case, the companies act as service providers to each other, from 

knitters and weavers to finishers and coaters. The technical textile industry is also a 

process industry. The companies follow an engineer-to-order approach for technical 

textiles as well. This network also works exclusively in the B2B context.  

While the sampling in the textile case is a theoretical sampling along the textile value 

chain, the metal case is a convenience sample to map a small portfolio section of the 

focal company where one of the authors is employed [35]. It will be checked whether 

the results can be transferred to another industry, from textile to metal, with the same 

setting in terms of engineer-to-order, B2B, SME, and process industry.  

3.2 Procedure for the Replication Study 

According to Niederman & March [36], “[c]ase studies present a rich and open set of 

possibilities for replication” and “subsequent case studies can act as a kind of natural 

replication of the original.” In this paper we perform a methodological replication [24] 

by reusing a procedural structure from a prior case study in a different context. This is 

intended to validate and generalize the previously obtained findings by confirming 

them in a different context. Another type of replication is exact replication, where, in 

addition to the research methodology, the context should also be replicated exactly [24]. 

In our case this would mean to replicate the case study again in the textile industry with 

the same contextual parameters. However, this does not correspond with the goal of 

using the procedural structure of the prior case study for validation and generalization 

in another context (e.g. the metal industry) and is therefore unsuitable for our purposes. 

The third type of replication is the contextual replication, which deliberately uses a 

different methodological approach (for example a quantitative survey) to answer the 

same research question [24]. Since we believe that our due to the procedural structure 



we want to validate in a network context, that a single embedded case study is the best 

methodological approach to verify the findings of the original study. 

Three aspects of the original study are applied to the new context: (1) the process in 

the case study, (2) propositions for improving VCC, and (3) evaluation of the results 

using the DART model. In the textile case, a method for the DT of VCCs in SME 

networks was derived based on observations of the network over several years. This 

method specifies (1) the process of the case study. The aim is to check to what extent 

the method is transferable to another case. It was considered that only suitable sections 

of the method should be used and that the companies should make their own adaptations 

and justify them for themselves. The steps are identical, but the instruments such as 

questionnaires, interviews, etc. were freely chosen within the method in both cases. The 

sequence and structure of the method steps in this paper are therefore also reflected in 

the subsections of section 4 The Metal Case. 

The process in the case study (1) is structured as follows: In the first step, the 

common goals and the vision of the network are defined or formulated in interviews 

and surveys. Subsequently, the VCC process in the network is recorded. The modeling 

of the VCC process in both cases takes place with the help of the Business Process 

Model and Notation (BPMN). In both cases, the stages of digitalization were 

determined by online questionnaires, which were sent out in advance of the interviews. 

Afterwards the current and desired degree of digitalization was determined in both 

cases with regard to the modeled process and the resulting phases. Subsequently, 

recommendations for digitalization were developed with all partners in the network. In 

the penultimate step of the case study, the actual and desired degree of digitalization 

was compared in tabular form. In a final online questionnaire and interviews, possible 

measures were presented and then prioritized. In the last step of the case study, the 

actual implementation of digitalization measures takes place at the company level. The 

method used for this phase is primarily prototyping, which is intended to define the 

requirements of the user and provide him with a preliminary system for test purposes. 

In the metal case a combination of real life and simulated situation was used, where the 

simulation prototype with a low design is implemented in real circumstances by a lower 

manufacturing effort. In the textile case, the IT solutions such as a joined IT platform 

[27], were fully implemented and transitioned to real operations. 

(2) Four propositions to facilitate the network VCC (P1-4) were derived from 

previous literature, and used as kernel theory for the IT platform development in the 

textile case [25]. To facilitate the network VCC, (P1) the internal processes should be 

modular and have defined interfaces, so that the individual process steps of different 

network actors can be combined at will. To facilitate the network VCC, (P2) all actors 

involved in the VCC process of the network should be treated as equal participants. To 

facilitate the network VCC, (P3) efficient and standardized communication for the 

transfer of information and knowledge should be established between the actors of the 

network. To facilitate the network VCC, (P4) there should be a cross-organizational IT 

support for the modular VCC processes in the network, allowing efficient standardized 

communication between the equal actors of the network. Previous work [25] showed 

that the propositions were supported by the empirical data collected in the textile case 

study. The propositions were confirmed according to the case study methodology [37] 



by analytical generalization based on empirical findings as opposed to the inference-

based statistical generalization used in the survey methodology. In the metal case these 

four propositions were examined again and, in addition, their transferability to a 

different industrial context was evaluated. 

(3) Evaluation of the results via the DART model: In both cases, the DART model 

of Prahalad and Ramaswamy [32] was used to validate that the DT of the VCC also has 

a positive effect on the VCC as anticipated. The DART model with its components can 

be used to check whether a successful VCC has been established, as it describes four 

basic prerequisites that must be present between co-creating actors. Dialogue refers to 

the equal two-way interaction between actors, which is supported by Access (to 

important information), and Transparency (information symmetry between actors). 

Risk-Benefits additionally addresses the empowerment of actors to assess the risks of 

interactions in the VCC [32]. The application of the DART model therefore represents 

the same validation tool for both cases. 

3.3 Data Collection and Analysis for the Metal Case 

For the realization of the presented single embedded case study, (online as well as 

physical) questionnaires, interviews and observation techniques were used to collect 

the data, thus enabling triangulation [37]. To this end, data collected using the various 

techniques were analyzed as part of a data triangulation to determine which findings 

could be supported by multiple sources of evidence or data collection techniques [37]. 

In addition to the questionnaires, a short interview was conducted with each of the 

owners. In particular, the use of open-ended questions was intended to extend the 

answers given so far to achieve more comprehensive results. In the course of semi-

structured interviews, questions were asked about the companies' goals and vision, the 

answers to the online questionnaire, and the degree of digitization in the individual 

phases of the value creation process. 

In addition to documentaries and interviews, observations were made in the metal 

case. One author is an employee in one of the companies of the network, so that the 

work process could be recorded through participant observation. Furthermore, the 

methodology of direct observation was applied, which can be divided into formal 

(observation of meetings) and informal (during field research) data collection measures 

[37]. In particular, formal and informal observations were made by inspecting the 

general premises and shop floors of the companies. 

For the data analysis the questionnaires were evaluated. After the evaluation of the 

first online questionnaire, the companies were sent a document by e-mail in the lead-

up to the interviews for a final decision on specific topics. The interview could only 

take place once all three companies had reached agreement. The interviews were 

evaluated using the qualitative content analysis according to Mayring [38]. For this 

purpose, the structuring content analysis using the MAXQDA tool was selected. The 

main categories in the coding were deductively defined by the textile case, but 

subcategories were freely coded. In the textile case, data from 2017-2020 were 

collected via interviews, questionnaires, workshops, observations, and document 

analysis and also evaluated with MAXQDA in a rather abductive procedure [cf. 39]. 



4 The Metal Case 

4.1 Goals, Vision and Process 

The goals and visions of the three companies were surveyed with the help of interviews. 

The clearest and most concise goal to be pursued by the DT initiative was to increase 

the degree of digitalization and thus optimize processes. In addition, goals were also 

named which would provide an insight into the work of the other companies and create 

suggestions for their own work, as well as reveal opportunities to work "hand in hand" 

or to stimulate cooperation. The vision is defined as the development or introduction of 

an information system or program that is installed across partners and customers. Each 

actor can place requests according to his orders and share them with several other actors 

as well as gain insight into the status of the completion. The goals and visions are 

formulated considering the value creation process in the network. The development of 

the comprehensive VCC process in the network was carried out in interviews with the 

companies, where the companies agreed on the structuring of the process and worked 

out which interfaces they use between the actors. The inclusion of the already modular 

value creation process in the observed network and, above all, the definition of the 

interfaces facilitates joint value creation from the point of view of the companies, since 

the individual process steps can be combined with the help of defined interfaces 

between the actors in the network. On this basis the value creation process was divided 

into the following phases: (1) customer needs, (2) feasibility analysis, (3) network 

construction and calculation, (4) production and (5) logistics and project end. The 

interfaces are mostly not fully digital and also not standardized; they range from 

technical drawings to job tickets to completion notifications. The process was recorded 

in a detailed BPMN, which was used as a common basis for discussion in the DT 

initiative. Especially in the production phase it could be observed that the bidirectional 

exchange with customers and partners only takes place in case of problems. This is 

completely different in other phases, such as 'customer needs' or 'logistics & project 

end', where regular exchange takes place. In the 'feasibility analysis' phase, access to 

information could be optimized, since relevant information is currently either stored in 

the head of employees or noted on slips of paper and scattered on computers. Here, the 

transparency of feasible services to customers and partners could also be improved. In 

summary, it can be said that companies want to adapt these aspects internally in order 

to achieve an increase in VCC. The goal in the metal case is to use digitalization as the 

basis for tight integration in the network, which makes the boundaries between 

customers and providers dissolve. Due to the lack of hierarchies in the VCC process, 

all participants are thus on an equal level. In practice, the implementation of this in the 

metal case was initially rather difficult. Even internally, not all employees are equal, 

especially in terms of access to information and knowledge, which is also due to the 

different work areas and departments. Although the companies see the advantage of a 

higher production capacity utilization here, they always regard the competition as a 

danger: “[...] if the customer knows everything, exactly how everything is done, then he 

can also use this knowledge to apply it against the competition again. So, there you 

have to be careful that this is not counterproductive, the whole story.” In the course of 



the case, however, the idea of an equal exchange platform developed more and more: 

“Well, the optimum would be if there was a program where all companies had access, 

both supplier and customer [...].” However, the most important criterion here is 

controlling the visibility of sensitive information, which shows that trust is a key 

element for the network VCC in our network. Nevertheless, the dominant impression 

from the inter-company information exchange in the interviews is that “paper chaos”, 

“knowledge in the head” and “isolated small databases where we have already entered 

a little bit of information” are predominant. The cross-organizational IT support in the 

metal case is intended to provide access to resources and focus on continuous 

information supply and easy knowledge exchange. 

4.2 Digitalization Level, Potentials and Recommendations 

With help of process modeling, the actual degree of digitalization per company for the 

individual phases of the VCC process in the network was recorded during the 

interviews. This was considered for customer communication, partner communication 

and internal communication. In line with the textile case [19, 25–27], the degree of 

digitalization in the metal case is also differentiated into five levels in order to ensure 

comparability. In stage one, “Volatile”, information is passed on verbally on an ad hoc 

basis and is not always documented; communication is error-prone and time-

consuming. This stage includes personal conversation, a telephone call or 

communication via handwritten notes. In stage two “Persistent-Simple” 

communication takes place via e.g. e-mail, in which the content is stored but not in a 

structured way. Digitalization in the third stage, “Persistent-Structured”, can be 

described as more efficient, in which templates, such as Word/Excel templates, are 

already used to structure and, if necessary, standardize the content. If documents are 

stored and shared in a common repository, as is possible with Dropbox or Google Drive, 

for example, the fourth stage of digitalization is “Persistent-Structured-Shared”. The 

most efficient and optimized communication takes place in the last stage, the 

“Persistent-Structured-Shared-Controlled” stage. Here, information systems are used to 

support the process flow, whereby the structured data is forwarded to the right actor in 

the process. 

In customer communications, the highest level of digitalization was achieved in the 

“network design & calculation” phase. The decisive factor here is that digital templates 

are used to send offers or order confirmations by e-mail. The lowest level of 

digitalization in all companies is found in the “production” phase. The reason for this 

is that, especially in the case of problems in production, communication is done by 

telephone. The same low level of digitalization across all companies in the “logistics 

and project end” phase is due to customer queries about the delivery status by e-mail or 

telephone. Partner communication is by far the least digitalized, followed by customer 

communication. A somewhat more positive picture emerges in the case of companies' 

internal communication, which is somewhat more digitalized and standardized, see 

Figure 1.  
 



 

 Figure 1. Level of digitalization in the metal case 

The internal communication and thus used systems differ more between companies 

than with the other two communication types. C3 is the most digitalized, which is 

mainly due to the existing PPS/ERP system, which is used in almost all phases. In the 

system “all the articles [...] are recorded, are given a unique ID in the system. In there 

[...] then also the cost centers […] for processing are titled, yes, and in there all further 

links are made with our CAD program...”. C1 and C2 do not have such a system, only 

individual databases or Excel lists, calculation programs and digital templates. The 

companies have been able to identify that this lack of comprehensive IT support hinders 

the efficient flow of information and knowledge and that there is a need for action here. 

Overall, the companies have a low level of digitalization. From the sections 4.1 and 4.2 

some recommendations and potentials can be derived for the enterprises with the help 

of the propositions as assistance. A recommendation is based in particular on the 

consideration that the (P1) VCC process can be broken down into individual steps and 

that it is important to draw clear boundaries between the actors and to define 

responsibilities and rights. Furthermore, (P2) equality among the actors represents a 

facilitation in the process, which in turn would lead to an increase in the VCC. These 

two points are present, but should be strengthened. In connection with (P3) efficient 

information and knowledge flow and (P4) comprehensive IT support, a centralized 

knowledge base, where information is stored and made accessible, would be an 

important component. IT can take on the role of an initiator, supporter or enabler. The 

result could be a shared IT platform, which would facilitate the VCC process. It is 

important to create a comprehensive IT support and not to establish an unmanageable 

system landscape in the company. Based on these findings, the companies in the metal 

case then derived individual digitalization measures to achieve improved IT support. 

4.3 Prioritization and Implementation 

A target digitalization level was determined and concrete digitalization proposals were 

recorded. From the interviews and the questionnaires, all comments on digitalization 

measures were collected. The differences between the actual and target level of 
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digitalization give rise to additional considerations. From the digitalization suggestions 

that were made, such as an internal messenger, digitalization measures along the VCC 

process could be worked out together with the actual and the target level of 

digitalization: “Well, internal communication, there it would be again with the internal 

messenger, that you could now communicate order-accompanying special features 

internally or if the customer actually calls, what does it look like? That you could also 

prioritize this internally, for example, again”. 
 

 

Figure 2. Digitalization initiatives in the metal case 

After the development of nine measures, these were evaluated by means of an online 

survey and presented to the companies with examples. The actual suitability for 

implementation in the company was specifically asked, but always with regard to the 

individual communication types. They were able to choose between “suitable”, “not 

suitable” or “not specified”. Figure 2 shows the respective measures, evaluated by the 

companies according to their importance. Seven of the nine measures are applied in the 

first three phases, with measure three and five representing alternatives to each other. 

The online survey also revealed the ranking of the measures. With the ranked measures 

and the digitalization potential that arises per phase of the VCC process, the companies 

in the metal case have developed an implementation plan for joint IT support. Due to 

the shorter runtime of the metal case, not all measures were started in the 

implementation phase and none were completely finished. Started were the installation 

of an internal messenger, negotiations with suppliers regarding the calculation tool and 

the implementation of the login area for orders and delivery overviews as well as the 

implementation of a centralized knowledge base in the network. 

5 Discussion 

The metal case study was conducted as a methodological replication of the textile case 

study [19, 25–27]. Both studies focus on the question of how the network VCC can be 

improved through the use of digital technologies. By replicating the textile case in the 
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new context of the metal industry, it was possible to show that the results were 

independent of the industry, i.e. a transfer from the technical textile industry to the 

metal processing industry was possible. Some context variables were deliberately 

retained, firstly that it is a process industry, so no discrete goods are produced, that an 

engineer-to-order approach is followed, so new developments are carried out according 

to customer orders, and both cases are SME networks serving a B2B market. These 

contextual variables lead to the fact that the studied networks rely on strong information 

and knowledge exchange in their shared value creation in order to satisfy customer 

needs, since there is a low degree of product standardization. Even though both are 

SME networks, there is a range in company sizes; while the first network with one 

company with over 200 employees and several 10-30 employee companies represents 

small to medium sized companies, the second network with the largest companies with 

20 employees and the smallest company with 3.5 employees represents small 

companies and micro companies. Both networks feature partners with over 100 years 

of history, but also younger companies with less than 30 years of operating history. 

Thus, both networks include companies that went through far-reaching disruptions 

during wartime and in the history of Eastern Germany, but also companies that were 

founded in the reunified Germany leading to different company traditions.  

The original study developed a method to support the introduction of new digital 

technologies and evaluated four propositions that had a positive impact on the VCC in 

the network. The method was transferable and the proposition could be supported again. 

By validating the results, the research question can be answered in such a way that the 

VCC in these SME networks can be improved by cross-partner planning and steering 

the technology introduction on the network level (method) considering the four 

propositions.  
 

 

Figure 3. Depiction of the method 

Although the main points of the study were confirmed, there are some deviations of the 

results which are shown in the following tables. The method was developed in the 

textile case. The steps and their sequence were defined as well as a hierarchical 

breakdown of the digitalization initiatives (total DT project, method cycles, and 

individual IT implementations). Additionally, usage patterns were found: IT planning 

at network level, implementation in the own company, and synchronization of the 

network VCC (see Figure 3). In the metal case, the method was transferred. The steps 
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could be retained, but the sequence was varied e.g. by switching planning steps (in 

Figure 3 I-V) or by jumping back in the step sequence. The hierarchical breakdown was 

seen as an important aid to structuring the DT project. The usage pattern was again 

observed in this way, but one company from the company level was the active leader 

on the network level. The implication is that the original method could be adapted with 

some changes, as a kind of evolution. On the one hand, the sequence of steps was made 

more flexible and new role constellations were considered in the use of the method. 

Table 1. Comparison - (P1) internal modular VC processes with clear interfaces 

T
ex
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le

  

It could be observed, that the companies in the textile case are aware of the 

necessity of process modularity and practice it to configure their VCC. In fact, 

their value creation is even dependent on frequent recombination and therefore 

a wide variety of modularization concepts have become established in the 

network. However, the standardization using interfaces is lacking, which 

occasionally results in coordination problems and higher complexity due to 

frequent iterations in the process. 

M
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It could be observed that modularity in the value creation process is 

recognizable and modules could be clearly identified by the companies when 

modelling the process. In contrast, the interfaces were only considered in the 

course of the case study and newly defined. Transfers between process sections 

were previously unstructured and ad-hoc. The step of interface definition was 

identified as an important step forward in the cooperation between the 

companies. 
 

This means that in both cases the internal modularity of the value creation process for 

cross-network configuration of the VCCs can already be observed (cf. Table 1). In both 

cases the interfaces are insufficient, one time too little standardized and digitalized and 

another time almost undefined. In both cases, however, it has also been shown that the 

companies have recognized great potential for improvement through the 

standardization and digitalization of the interfaces. The proposition (P1), which 

demands modularity and interfaces was confirmed, it partly supports the VCC building 

block transparency. Innovation through recombination of internal and external 

resources in the form of service modules with defined interfaces in a service system is 

also discussed in other studies as a new approach to VCC [40]. The modularization of 

services enables their mobilization in the network and thus creates transparency about 

which resources are available in the network [41]. 

Table 2. Comparison - (P2) equalization of the actors in the network 

T
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In the beginning, the concern about the oversharing of sensitive information 

dominated, which was drastically reduced in the course of the case study. The 

lack of awareness for the necessary digitalization of inter-actor communication 

became a hindering factor for the VCC. Despite the partnership philosophy in 

the direct network environment, co-production plays an important role and 

companies tend to fall into conservative stakeholder classifications. 
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On the one hand, a cooperative behavior in the direct interaction between the 

examined companies is to be seen in the close co-production and by the 

willingness of the larger company to assume the economic responsibility for 

digitalization measures in the network. On the other hand, the companies have 

struggled with the general idea of equal partners, as they often appear as 

competitors and thus the concern of losing their competitive advantage arises. 
 

The claim of the second proposition was supported by the observations in the face-to-

face interaction of actors in both cases, but not when considering digital communication 

or documentation, where legacy processes are in place (cf. Table 2). In addition, it was 

observed in both cases that at the beginning the standardized sharing of internal 

information was perceived as a danger of over sharing sensitive information. In the 

long-lasting case, this phase was almost completely overcome after two years by 

exploring technical possibilities and intensive cooperation in the companies' 

digitalization project. In the shorter case, where only four months were spent working 

on a joint digitalization project, this learning process could only begin. The building 

block dialogue is supported above all by the second proposition, where equal partners 

act together as problem solvers [32, 33]. Although the partnership approach between 

the companies has a positive effect on their VCC and this is also said by the companies 

themselves, the cases, which were considered in varying lengths of time, made it clear 

that the SMEs first have to learn certain skills for the successful use of new digital 

technologies in a prosperous VCC [42]. This supports the fact that SMEs in networks 

have to build up relational skills such as human or cultural relational capabilities [5]. 

This learning process then takes place again in the context of digital technologies, for 

example with platform capabilities, where relational capabilities have to be learned in 

a new environment [1, 7]. 

Table 3. Comparison - (P3) efficient and standardized communication between actors  

T
ex
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The previous predominant logic in the textile network has led to companies 

only optimizing their own information flows and thus neglecting the 

integration of other actors. A lot of critical information only exists in the minds 

of individual employees such as the information "which actor can perform 

which service". In addition, the answer to the question "Which process step 

adds which functions to the textile" is only known by each supplier in his field 

of expertise. 

M
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al
 On the one hand, the degree of digitalization in the metal case differs greatly 

between the large and the small companies in the network, on the other hand 

communication between the partners usually takes place at a very low 

digitalization level (telephone). 
 

The third proposition could not be confirmed due to an absence of an efficient 

information flow in the two cases (cf. Table 3). However, the companies in both cases 

stated that insufficient information flow poses their collective biggest challenge and 

thus indirectly support the proposition and they identify knowledge bases and mutual 

access to them as prerequisites for their network VCC. Therefore, the focus was placed 



on various digitalization initiatives to improve the communication between the partners 

as well as to the customers. Both networks initially experienced problems with the 

efficient information and knowledge flow from the third proposition. This information 

asymmetry negatively influences both the building block transparency and the risk 

assessment of the VCCs [32]. However, due to the longer case study duration in the 

textile case, the VCC could be improved by increasing the digitalization of information 

and knowledge flows through the introduction and use of a shared IT platform [26]. In 

the metal case, concrete measures to improve these flows, such as the introduction of a 

messenger, are being implemented. It has been shown that efficient sharing of 

information and knowledge is a key element of the VCC and by disclosing critical 

information not only transparency is increased, but if, for example, feasibility can be 

assessed at an early stage, the risk of losses for the actors involved is also reduced [33]. 

A cross-organizational IT support could not be observed in both cases (cf. Table 4). 

Therefore, the fourth proposition could not be confirmed by an existing IT solution, 

instead, the companies described a joint IT solution along the VCC process as their 

envisioned approach to facilitate the VCC. Access as the last building block of the VCC 

was also not supported at the beginning of the two case studies, but could be realized 

in the textile case through the successful implementation of a shared IT platform for 

partners and customers with a common knowledge base. Meanwhile, in the metal case, 

an orchestration of several small IT solutions and joining an existing bidder platform 

as cross-organizational IT support was initiated to improve the VCC.  

Table 4. Comparison - (P4) Cross-organizational IT support for VCC 

T
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The companies in the textile case are facing varying challenges with different 

grades of digitalization and standardization in their internal processes. The 

internal IT infrastructure of the companies already forms an important basis 

for cross-company IT support, but obstacles in the IT of individual companies 

can also transfer to the network. 

M
et

al
 Internal IT is not yet strongly developed in the metal case. The low level of 

digitalization is particularly noticeable in small companies, which means that 

the larger company has been designated by the companies as host for the IT 

solutions in the network. 
 

IT infrastructures form the basis for the digital value creation strategies in which a large 

number of actors are connected [43]. In the two cases under consideration, two 

contrasting strategies for the realization of cross-organizational IT support can be 

recognized. In the textile case an IT platform was newly developed, which is then 

jointly owned and operated, corresponding to a digital manifestation of a strategic 

alliance as it can also be found in the newspaper industry [44]. In contrast to this, in the 

metal case, the aim was to use digital solutions available on the market and to join an 

existing marketplace platform operated by an intermediary, as often the case with SMEs 

due to limited resources [1]. 

Subsequent to this promising replication study in another industry, initial steps were 

taken to conduct a more extensive replication with more variation in context variables. 

To this end a case comparison of the textile case and a case in the Australian 



construction industry was conducted. It became apparent that there was a significant 

overlap of findings even though the Australian case was a B2B retailer network and the 

company in question, with over 300 employees, is no longer considered an SME. These 

insights were used as an impetus to aim for yet another replication study as further 

research, where again in Germany an SME retailer network in the textile industry was 

chosen, where the collaboration is accompanied by a clothing manufacturer and its 

retail stores with a digitalization project. This changes many of the context variables, it 

is no longer engineer-to-order, it is not a process industry, and the retailers are already 

operating in a B2C market. 

6 Conclusion 

In our replication study we were able to confirm the findings of the original study. The 

implications for research are that the developed method and propositions were validated 

beyond the previous context. Furthermore, the studies address calls for research in the 

context of the VCC in networks [21]. As an implication for practice, the method for 

digital transformation and propositions for the improvement of VCC can be used by 

SME's across industries. As a limitation, we have merely carried out a methodological 

replication and additionally transferred it to a very similar context. Therefore, as future 

research we are working on a replication in a network of SME's in the retail sector. 
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