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Abstract 

The trend toward smart production is omnipresent in research over recent years and there are different approaches how to making 
a production smart. One of these approaches is to enrich reality with virtual aspects. Alongside the efforts to make production 
smarter by implementing augmented and virtual reality devices arise the challenges like motion sickness, usability, the weight of 
devices, or simply the complexity of the implementation process. A forced implementation of smart applications could lead to the 
frustration of the applicants and ruin the fruitful ground for improvement. The right position for the implementation of virtuality 
measures as well as the right dose of implementation is essential for success. This paper aims to connect an existing 
comprehensive approach with the implementation process of virtuality in production and show that such a scientific-based 
approach supports such a task. Design science research offers an existing, well-elaborated framework for complex tasks and 
bears the potential to support a virtuality implementation process. This led to the research question: Does design science as an 
existing research framework support the virtuality implementation process in production? Design science defines the 
environment of application as characterized by people (in different roles and capabilities) an organization (with different 
processes and structures) and technologies (like infrastructure and communication). This environment could be seen as the 
production environment. Further, we do have a broad knowledge base due to the profound work of the academic community in 
the field of augmented and virtual reality and a huge methodological toolbox. The existing environment and knowledge base are 
the basements to create an artifact, evaluate, and reshaping it. With this paper, we suggest a design science research-based 
procedure to support the implementation of virtuality in production. Design science research comes out from information science 
and is more and more applied in other research fields. As a result of our work, we saw that following a structured approach like 
the design science approach has the potential to support companies to successfully implement virtuality measures in production.  
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1. Introduction 

We see a broad range of possible applications for virtual and augmented reality in industry and especially in 
production. Nevertheless, one argument is common: There are challenges when introducing virtuality measures in 
the production process and one has to be aware of them when starting the implementation process [1]. Motion 
sickness of adopters [2], inconvenience due to heavy and unhandy equipment [3], or simply a failed process when 
implementing virtuality measures [1] are only some of the possible challenges. This paper aims to connect an 
existing comprehensive approach with the implementation process of virtuality in production and show that such a 
scientific-based approach supports such a task. Research could support such an implementation process with its 
published use cases, its investigations of applications of different gadgets, or with frameworks, toolkits, and 
quantitative or qualitative methods. A structure with research aspects enriched process is needed to provide the 
support for an efficient (in terms of time) and from adopters highly accepted implementation. During our literature 
search, we saw that there is little work on how to implement virtuality in production and this situation opens a 
research gap. Design science research (DSR) is getting more and more attention in research fields outside of 
information science and could be a proper framework to support an implementation process. The complexity of 
smart production and all the possible challenges led us to our research question: Does design science as an existing 
research framework support the virtuality implementation process in production? We are aware of the different 
technologies and their different application areas as well as strengths and weaknesses but for this paper, we generally 
use the term virtuality measures (including virtual and augmented reality). 

 
The target groups of our paper are practitioners from industry and scholars, and we aim to discuss the possibility 

to use the DSR framework for supporting a virtuality implementation process. The DSR process is elaborated for 
scientific use but needs an extension, in the end, to fit in industries hands-on mentality. The process should be 
extended with a deployment step to anchor the derived knowledge not only in research but also into industrial 
practice. After a short introduction to the methodology of DSR, we go thru the DSR process presented by Peffers et. 
al. [4] and connect it to the implementation process. When discussing the connection between DSR and the 
implementation process we come up with two possible process examples, derived from our industrial research 
projects. One proposed example is that employees in production should be supported by virtuality measures to 
reduce paperwork and find needed information quickly. And, the second proposed example is that a company wants 
to enhance its traceability and want to implement a track and trace system with smart glass support. Unfortunately, 
we do not have a practical case where DSR was actively used to solve a sophisticated task. Our examples are based 
on our research and when evaluating the outcome of the projects we saw that a more structured approach could lead 
to better results. This circumstance brought us to DSR and the investigation into whether an application will be 
useful for further projects. In the end, we close the paper with managerial insights, a conclusion, and the limitations 
and further research avenues.  

2. Literature Review 

Making production smart is one of the many challenges for managers and there are several starting points to 
smartish production. Strozzi et. al. [5] as well as Cioffi et. al. [6] present literature reviews about smart production 
concepts which show that the scientific output about smart production and especially on smart production increased 
significantly. Besides approaches to introduce artificial intelligence in production planning [7], there are more and 
more virtual and augmented reality applications in production. Sekaran et. al. [1] for example set a general focus on 
the implementation of virtual reality in a digital factory while Malik et. al. [8] investigated virtual reality as a 
support tool for design challenges. Furthermore, there are approaches to using virtual and augmented reality for 
analytics tasks [9], shop floor planning [10], remote support [11] or training scenarios [12]. Virtual and augmented 
reality also arrived in business model innovation research [13] or to support learning factories with requirement 
engineering [14]. When analyzing the literature, we saw a broad range of possible applications for virtuality in 
production. We also found frameworks for analyzing the maturity in production like [15–18] which also claim that 
the optimization process to reach a higher level of (in this case Industry 4.0 maturity) is supported with each of those 
models. In these papers, virtuality is explicitly mentioned as an enabler for higher maturity and the scholars point 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.procs.2022.12.297&domain=pdf
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out the high potential of virtuality in production. We further found investigations on the acceptance of maturity 
models [19] and particular design principles for such models [20]. But, in our point of view underrepresented is the 
“how to implement virtuality in production?” question. To the best of our knowledge, it seems to us, that there is no 
framework for supporting the implementation action for virtuality in production. As we see DSR as a valuable 
approach to handling complex tasks [21] we argue to use this existing comprehensive approach. 

3. Methodology  

Design science research has its origin in engineering and the science of artificial [22]. Meanwhile, the 
methodology is established as a  methodology for creating new and innovative artifacts [23]. In the literature, we 
find several applications of DSR in different research areas like platform design for knowledge-intensive work [24] 
or management research [25]. Furthermore, we can also find articles about the pervasion of DSR in Europe with an 
investigation of the relevance and a comparison to the field of design research [26]. In recent years some scholars 
created further support measures to facilitate the application of the DSR approach [27–29]. Again other scholars 
paid more attention to DSR close related topics like explanatory design theory or action design research [30, 31]. An 
overview of the broad application field of DSR is given by vom Brocke et. al. [32] with several in detail described 
cases. One of these cases describes as its artifact the implementation process for flow-based information systems 
[33] and another is the change from a key-account-manager-driven sales process to a customer-centric process [34] 
as its artifact. 

 
The artifact (as a process or a framework) or a theory is the point of interest one wants to discover, investigate, 

shape or style. In this work, we want to focus on artifacts and exclude theories from the description. However, as we 
see it could be a product, a framework, an approach, a workshop setting, or a process like the implementation 
process for virtuality in a production environment. The DSR Framework initially presented by Hevner et. al. [23] is 
also adapted and used by vom Brocke et. al. [22] and based on three pillars. We see the framework with its three 
pillars in figure 1. The first pillar is the environment and the source of needs with three main stakeholders namely 

Fig. 1. The design science research framework [1] 
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the people, the organizations, and the technology. The environment pillar as the source of needs is the basis for the 
artifact with all its restrictions as well as possibilities. To successfully create an artifact, and later evaluate and apply 
it, it is obligatory to describe the problems and needs exhaustive. In a virtuality implementation process, such needs 
could be a detailed description of the people who should be equipped with virtuality gadgets or the tasks to be done 
during a work day or the organization’s strategy for why the implementation should be done. The better the needs 
are understood, the better the existing knowledge could be applied and the better the artifact could be shaped and 
evaluated. The applied knowledge is the input to the artifact from the second pillar of the framework. Research is 
providing a huge variety of foundations like theories, frameworks, instruments, models, and methodologies like 
experimentation, data analytics techniques, or measures. These qualitative, quantitative, or mixed-method 
approaches described and applied in literature [35–38] should be used to build the artifact and to evaluate it. To be 
precise, existing and elaborated approaches from literature are used to build, assess, evaluate, and refine the artifact 
to shape and enhance it. The applied knowledge is not limited to one framework or one method rather it is often 
necessary to use different theories, frameworks, or techniques in different stages of the artifact design process. The 
design of a preliminary model needs for example at the very first beginning of the design a literature review and a 
minimal viable product approach [39] and the evaluation of the artifact a qualitative approach like a questionnaire or 
an expert interview [36]. However, to get the best momentum for the artifact, the knowledge like the theories or 
frameworks must be applied rigor and thus solid methodological knowledge is required. Findings, preserved from 
the application of the knowledge flow on the one hand back to the knowledge base e. g. thru scientific publications 
of the findings. And, on the other hand, the designed artifact is applied to the environment. The third pillar is the 
design and contains the artifact itself which is based on the needs of the environments and where the knowledge 
from the knowledge base is applied on. One core principle of the DSR is the evaluation and the constant cycle of 
evaluating the artifact refining the artifact and evaluating it again. DSR is also applicable to building theories and 
evaluating them. In this paper, we neglect this possibility to build a theory and focus on an artifact as we defined the 
virtuality implementation process as the artifact of interest.  

 
The DSR approach supports the implementation of virtuality with enough degrees of freedom to be applied in 

different branches, in companies of different sizes, and in different departments within a company. Peffers et. al. [4] 
published one of the most referenced DSR process models with six steps and a generic description of how to follow 
the process.  

 
 

Fig. 2. The DSR process model [14] 
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Fig. 2. The DSR process model [14] 



992 Manuel Brunner  et al. / Procedia Computer Science 217 (2023) 988–997
 Author name / Procedia Computer Science 00 (2022) 000–000  5 

However, for the virtuality implementation process, we use both, the framework as the holistic point of view and 
the DSR process model to describe the possible process in detail. Furthermore, we enrich the originally 6 process 
steps with a seventh, namely “business understanding” and further add a new junction in the process step 
“communication” to evolve the DSR process to a more hands-on, industrial needs fitting process. 

4. Implementation 

4.1. Step 0 – Business understanding 

The process step 0 is not visualized in figure 2 but is below the threshold visible. Problems are often identified by 
researchers and scientifically published. Hence, it could be, that research triggers a change process or a process for 
improvement and such an improvement could be an implementation of virtuality in production. CRISP-DM (cross-
industry standard process for data mining) [40, 41]as a comparable framework pays attention to business 
understanding. We want to take this essential process step into account and name it here as process step 0. Research 
with its new approaches developed frameworks or findings often paves the ground for changes. Therefore, it could 
be valuable to have an open eye on recent publications but researchers have to understand the business and area of 
investigation or implementation. To use the DSR process successfully both parties (visualized in figure 1) the 
environment and the knowledgebase have to work hand in hand and understand each other. However, the potential 
for improvement does not come mandatory from the adopters, it could be, that research with scholarly identified 
problems, objectives or design suggestions (c. f. the first three research entry points) is the ignition sparks for 
change. With step 0 we claim that the first research entry point could be academic approaches like it is in the 
CRISP-DM model while industry delivers the relevance of change and research delivers adequate methods and the 
rigor application 

4.2. Step 1 – Identify the problem 

The DSR process provides degrees of freedom for a flexible application. As the process in figure 2 starts with 
“identify the problem” this could be the first point to involve existing knowledge from research and apply a theory 
or a framework from the knowledge base c. f. the second pillar of the DSR framework. However, involvement of the 
academic community at this point is not mandatory due the DSR process offers the possibility but does not stipulate 
the involvement. When implementing virtuality in production this process step needs perhaps no research 
involvement because the problem is defined by the people in the production. Nevertheless, there are also techniques 
for systemized problem identification as the example for maintenance shows [42]. An implementation problem 
could be that employees in production have to deal with a lot of information provided on paper which makes it hard 
to find the needed information quickly [43]. Another possible problem or better need is, that the strategy of the 
organization claims to implement a track and trace system which should be supported by smart glasses. In this case, 
the challenge would be, how to implement the track and trace system with smart glasses in a way to support the 
work of the employees. Nevertheless, it is necessary to describe the problem properly, get background information, 
ask for opinions, and include feedback as much as possible. In a later step where the involvement of research is 
useful a detailed description could be of advantage and further, the DSR process requests rigor work in all phases.  

4.3. Step 2 – Define objectives 

The first step is followed by the inference and thus a description of the objectives of a possible solution to the 
problem. The key question is also mentioned in the second step: “What would a better artifact accomplish?”. At this 
time, it is necessary to create first drafts, think about possible solution pathways, and again include the whole 
environment c. f. the first pillar. In the second step, the research could support existing knowledge and for example, 
published use cases. Screening existing literature reviews could support answering the key question. However, there 
are also several creativity methods published in the literature that can be useful for defining the objectives. At this 
stage in the process, a rigor problem and needs definition is made as well as the objectives of a solution are written 
and underpinned with e. g. literature reviews and use cases published by scholars.  
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4.4. Step 3 – Design and Development 

The third step in the DSR process is one of the core steps and the step where the involvement of literature is 
needed. The outcome of this process step is a first draft of the artifact [44]. Research supports the design and 
development of the artifact with all the existing knowledge like frameworks, theories, instruments, or models. It 
depends on the artifact which method is most suitable, and the method could either be quantitative, qualitative or a 
mixed methods approach. The DSR framework as well as the DSR process does not support the artifact 
development with a specific or unique scientific method, it is rather a guideline to accompany the applicant thru the 
process. Every method applied to develop the artifact comes along with its guideline which has to be applied with 
rigor. Going ahead with the prior described problem when implementing virtuality in production, the first draft 
could be a detailed process on how to implement measures in production [45]. One support from the research could 
for example be a state-of-the-art report on different gadgets, programs, application areas, or a detailed described use 
case. Furthermore, research can support process frameworks for implementing track and trace systems or with 
guidelines for qualitative methods such as expert interviews or focus groups to support the virtuality implementation 
process. At the end of this process step, one has a preliminary model of the artifact and this could be a minimal 
viable product [39, 46]or in our described case a process.  

4.5. Step 4 - Demonstration 

One of the key aspects of the DSR framework is the focus on evaluation. However, before it comes to the 
detailed evaluation of the artifact it must be tested in a suitable context [47]. The main objective of this process step 
is to apply the artifact in the environment for which it is made and try to solve the before-described problem and 
fulfill the needs of the environment c. f. pillar 1. As we proposed before, step 4 could also work as a test bed for 
scholarly described problems, objectives or design templates with the origin from research c. f. research entry 
points. Step 4 and Step 5 are literally linked process steps because the metrics one can derive from step 4 are 
evaluated in step 5. To prepare for the evaluation step, it is necessary to record adequate metrics and test the 
developed artifact. In the described case of supporting employees with information thru virtuality measures or 
providing a smart glass-supported track and trace system, one can test the implementation process in a certain 
department or with a certain test group and record their metrics as well as record their qualitative feedback. research 
supports this process with adequate methods to scientifically underpin an evaluation. Before testing and applying in 
a suitable context the metrics for later evaluation have to be determined. 

4.6. Step 5 – Evaluation 

Based on the findings from step 4 the evaluation step is a junction step. Depending on the evaluation output one 
has two possibilities. First, if the evaluation outcome for the artifact is not satisfying by means of receiving a weak 
quantitative or qualitative evaluation result a new process iteration can be started. The iteration, depending on the 
result, could lead either to a redefinition of the objectives or to an improvement of the artifact design or 
development. Due to the findings in the demonstration step, the process owners must decide on the starting point of 
the new iteration. The process owner is for example the management that would like to support employees with 
virtuality measures in the production process to increase efficiency. Within the evaluation step and after analyzing 
all the metrics it is possible to reflect the target achievement of the objectives. However, it could be that a result of 
the evaluation shows misleading objectives, another more important area of interest, or a change in the environment 
and thus the need for a new objective definition. The evaluation step could also lead to a confirmation of the 
objectives but a rework of the artifact. Regardless of which process step is the starting point of the new iteration a 
new run thru all the following steps is a job to be done. To improve the artifact the involvement of new, other, or 
better suitable scientific resources should be considered. Iterations should be done as long there is room to improve 
the artifact and better meet the objectives. The second possible pathway out of the evaluation step is the seventh 
process step, communication. 



 Manuel Brunner  et al. / Procedia Computer Science 217 (2023) 988–997 993
 Author name / Procedia Computer Science 00 (2022) 000–000  5 

However, for the virtuality implementation process, we use both, the framework as the holistic point of view and 
the DSR process model to describe the possible process in detail. Furthermore, we enrich the originally 6 process 
steps with a seventh, namely “business understanding” and further add a new junction in the process step 
“communication” to evolve the DSR process to a more hands-on, industrial needs fitting process. 

4. Implementation 

4.1. Step 0 – Business understanding 

The process step 0 is not visualized in figure 2 but is below the threshold visible. Problems are often identified by 
researchers and scientifically published. Hence, it could be, that research triggers a change process or a process for 
improvement and such an improvement could be an implementation of virtuality in production. CRISP-DM (cross-
industry standard process for data mining) [40, 41]as a comparable framework pays attention to business 
understanding. We want to take this essential process step into account and name it here as process step 0. Research 
with its new approaches developed frameworks or findings often paves the ground for changes. Therefore, it could 
be valuable to have an open eye on recent publications but researchers have to understand the business and area of 
investigation or implementation. To use the DSR process successfully both parties (visualized in figure 1) the 
environment and the knowledgebase have to work hand in hand and understand each other. However, the potential 
for improvement does not come mandatory from the adopters, it could be, that research with scholarly identified 
problems, objectives or design suggestions (c. f. the first three research entry points) is the ignition sparks for 
change. With step 0 we claim that the first research entry point could be academic approaches like it is in the 
CRISP-DM model while industry delivers the relevance of change and research delivers adequate methods and the 
rigor application 

4.2. Step 1 – Identify the problem 

The DSR process provides degrees of freedom for a flexible application. As the process in figure 2 starts with 
“identify the problem” this could be the first point to involve existing knowledge from research and apply a theory 
or a framework from the knowledge base c. f. the second pillar of the DSR framework. However, involvement of the 
academic community at this point is not mandatory due the DSR process offers the possibility but does not stipulate 
the involvement. When implementing virtuality in production this process step needs perhaps no research 
involvement because the problem is defined by the people in the production. Nevertheless, there are also techniques 
for systemized problem identification as the example for maintenance shows [42]. An implementation problem 
could be that employees in production have to deal with a lot of information provided on paper which makes it hard 
to find the needed information quickly [43]. Another possible problem or better need is, that the strategy of the 
organization claims to implement a track and trace system which should be supported by smart glasses. In this case, 
the challenge would be, how to implement the track and trace system with smart glasses in a way to support the 
work of the employees. Nevertheless, it is necessary to describe the problem properly, get background information, 
ask for opinions, and include feedback as much as possible. In a later step where the involvement of research is 
useful a detailed description could be of advantage and further, the DSR process requests rigor work in all phases.  

4.3. Step 2 – Define objectives 

The first step is followed by the inference and thus a description of the objectives of a possible solution to the 
problem. The key question is also mentioned in the second step: “What would a better artifact accomplish?”. At this 
time, it is necessary to create first drafts, think about possible solution pathways, and again include the whole 
environment c. f. the first pillar. In the second step, the research could support existing knowledge and for example, 
published use cases. Screening existing literature reviews could support answering the key question. However, there 
are also several creativity methods published in the literature that can be useful for defining the objectives. At this 
stage in the process, a rigor problem and needs definition is made as well as the objectives of a solution are written 
and underpinned with e. g. literature reviews and use cases published by scholars.  

6 Author name / Procedia Computer Science 00 (2022) 000–000 

4.4. Step 3 – Design and Development 

The third step in the DSR process is one of the core steps and the step where the involvement of literature is 
needed. The outcome of this process step is a first draft of the artifact [44]. Research supports the design and 
development of the artifact with all the existing knowledge like frameworks, theories, instruments, or models. It 
depends on the artifact which method is most suitable, and the method could either be quantitative, qualitative or a 
mixed methods approach. The DSR framework as well as the DSR process does not support the artifact 
development with a specific or unique scientific method, it is rather a guideline to accompany the applicant thru the 
process. Every method applied to develop the artifact comes along with its guideline which has to be applied with 
rigor. Going ahead with the prior described problem when implementing virtuality in production, the first draft 
could be a detailed process on how to implement measures in production [45]. One support from the research could 
for example be a state-of-the-art report on different gadgets, programs, application areas, or a detailed described use 
case. Furthermore, research can support process frameworks for implementing track and trace systems or with 
guidelines for qualitative methods such as expert interviews or focus groups to support the virtuality implementation 
process. At the end of this process step, one has a preliminary model of the artifact and this could be a minimal 
viable product [39, 46]or in our described case a process.  

4.5. Step 4 - Demonstration 

One of the key aspects of the DSR framework is the focus on evaluation. However, before it comes to the 
detailed evaluation of the artifact it must be tested in a suitable context [47]. The main objective of this process step 
is to apply the artifact in the environment for which it is made and try to solve the before-described problem and 
fulfill the needs of the environment c. f. pillar 1. As we proposed before, step 4 could also work as a test bed for 
scholarly described problems, objectives or design templates with the origin from research c. f. research entry 
points. Step 4 and Step 5 are literally linked process steps because the metrics one can derive from step 4 are 
evaluated in step 5. To prepare for the evaluation step, it is necessary to record adequate metrics and test the 
developed artifact. In the described case of supporting employees with information thru virtuality measures or 
providing a smart glass-supported track and trace system, one can test the implementation process in a certain 
department or with a certain test group and record their metrics as well as record their qualitative feedback. research 
supports this process with adequate methods to scientifically underpin an evaluation. Before testing and applying in 
a suitable context the metrics for later evaluation have to be determined. 

4.6. Step 5 – Evaluation 

Based on the findings from step 4 the evaluation step is a junction step. Depending on the evaluation output one 
has two possibilities. First, if the evaluation outcome for the artifact is not satisfying by means of receiving a weak 
quantitative or qualitative evaluation result a new process iteration can be started. The iteration, depending on the 
result, could lead either to a redefinition of the objectives or to an improvement of the artifact design or 
development. Due to the findings in the demonstration step, the process owners must decide on the starting point of 
the new iteration. The process owner is for example the management that would like to support employees with 
virtuality measures in the production process to increase efficiency. Within the evaluation step and after analyzing 
all the metrics it is possible to reflect the target achievement of the objectives. However, it could be that a result of 
the evaluation shows misleading objectives, another more important area of interest, or a change in the environment 
and thus the need for a new objective definition. The evaluation step could also lead to a confirmation of the 
objectives but a rework of the artifact. Regardless of which process step is the starting point of the new iteration a 
new run thru all the following steps is a job to be done. To improve the artifact the involvement of new, other, or 
better suitable scientific resources should be considered. Iterations should be done as long there is room to improve 
the artifact and better meet the objectives. The second possible pathway out of the evaluation step is the seventh 
process step, communication. 



994 Manuel Brunner  et al. / Procedia Computer Science 217 (2023) 988–997
 Author name / Procedia Computer Science 00 (2022) 000–000  7 

4.7. Step 6 – Communication 

The last step of the DSR process could be seen as a scientific quality measure. In our case, the implementation 
process, the findings, the learnings, the methods used, the gained metrics, and the datasets should be published and 
thus be challenged by research. A publication like this contributes to three parties, first, to the scientific field in 

which the DSR process is applied, in our case, it contributes to the field of mixed reality research. Second, it 
contributes to design science research itself as an extension of accomplished DSR use cases which is a possible 
advantage for early adopters perhaps using DSR in a related field. Third, it contributes to the industry and provides 
managers with use cases, lessons learned, and possible implementation pathways. However, if we look at step six in 
the DSR process we see again a junction leading back to step two or step three. A process can be constantly 
improved due to new emerged technologies, new services, new infrastructure, or if a change in the environment c. f. 
pillar 1, emerge and comes up with new needs. Published articles can trigger such an improvement due to the 
reaction from other researchers who use the published article as a basis for their work. Going one step beyond, we 
suggest adding a connection to the sixth step – a deployment junction visualized in figure 3. The DSR process is 
elaborated in science and all the process steps, are tailormade for science. If the DSR framework and the DSR 
process is used for a hands-on problem in an industry one of the key outcomes at the end of the process should be a 
proposal for an industrial standardized process or at least a standardized process for the engaged company. 
However, it has to be mentioned, that the outcome is not always a process, the artifact could also be a product, a 
design pattern or something different. The added junction is to represent that not only the scientific community 
profits from the outcomes, from the conducted case studies, from the developed matrices and hence the existing 
data, or from the lessons learned. It is essential that also industry profits from the outcomes and can further 
standardize, update and improve their processes. 

5. Managerial Insights 

Implementation processes regardless of which field lead to a change in the target environment. A change process 
always bears the potential to fail because of neglected factors, gadget limitations, process characteristics, or the 
unwillingness of involved employees. A process guideline, like the presented adopted now seven-step DSR process, 
supports adopters with additional information and guidance. Rather is the inclusion of science the biggest advantage 

Fig. 3. Adopted DSR process 
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of the DSR framework and DSR process? The research community delivers insights, provides use cases, supports 
with methods and solution approaches, and could reduce the risk of failure. The structured DSR process can be seen 
as good guidance for industrial implementation processes especially because of its overarching request to apply 
methods rigor. Besides this request for precision, the evaluation process (which is strongly anchored in the DSR 
process) is valuable when implementing new processes. The major insight from this work for managers is to use 
existing scientific elaborated methods, frameworks, or process models when implementing new processes or 
changing essential things. The process example to implement virtuality in the production process delivers the first 
insights into how DSR could support companies and we claim that once the DSR process is set as a company 
standard for sophisticated changes it prevents companies from cost-intensive failures. Needless to say, the 
implementation of the DSR process as a company standard is associated with time and cost due to at least some 
employees have to be trained to use the approach. We further claim that DSR could support companies to leverage 
the full potential of science and existing knowledge from the employees to build, assess, refine, and thus enhance 
artifacts. An implementation process for virtuality in production is a challenging process, it can be seen as an artifact 
and managed with DSR. 

6. Conclusion 

DSR with its clear structured framework and its straightforward process could support the virtuality 
implementation process. Sure, the process requests scientific involvement and a rigor use of the selected methods, 
but it allows enough degrees of freedom to search and use the best suitable methods. Using DSR for the first time 
requires intensive preparation otherwise it is nothing more than project management without scientific involvement. 
We see especially the strong linkage between a process and research as the biggest advantage of using DSR. This 
linkage unfolds its power best when using it for a complex task and for the first time because it motivates the 
adopters to dig deep into the problem. Nevertheless, we suggest an additional junction in step 6 of the process to 
obvious visualize that the outcome is not only for research but also for industry. However, following the process, 
multiple times for different tasks will simplify the use and make adopters into promoters. We conclude that DSR 
with its structured framework and its straightforward process can support the implementation process for virtuality 
in production.  

7. Limitations and further research avenues 

The target groups of this paper are scientific and industrial practitioners and hence the limitations are obvious. 
We aimed to introduce the methodology of DSR and draw a connection to the virtuality implementation process in 
production. For this position paper, we have not conducted either a quantitative or a qualitative study to underpin the 
results which is the greatest limitation. Rather we wanted to connect an auspicious methodology with a real-world 
problem. DSR with its clear structured framework and process could diminish the potential to fail and support the 
implementation process of virtuality in production. Failing when implementing virtuality in production is a real-
world problem in the industry and should be investigated in depth. With this paper in hand, we paved the ground to 
use a rigor straight forward methodical approach to solving the real-world problem. As a further research avenue, 
we propose to conduct use cases in the field and publish them as well as to identify tools, methods, and guidelines 
from research which are best suitable to be applied in the seven steps of the DSR process. Recommendations from 
the research will reduce search time for adopters and will simplify the use of the DSR process. However, case 
studies do not have to be limited to the field of implementing virtuality in production rather should the DSR process 
be more applied in industrial use cases. Furthermore, we want to motivate scholars to have the DSR framework and 
the DSR process at the back of their mind and if guidelines, tools, or methods have developed a fit with the DSR 
should be investigated.  
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