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Abstract: As digitalization progresses, assistance systems in the field of XR are now also increasingly finding their way into industry. This and the advancements in this area make
it more and more interesting for industrial companies. However, it is not only the maturity of the technology in the form of hardware and software that is decisive for its use in
combination with suitable corporate use cases, but above all the acceptance of the employees who are supposed to integrate this new technology into their everyday work routine.
In this context, it is of utmost relevance to identify all necessary stakeholders at an early stage. Therefore, a model for XR implementation projects will be developed to identify
stakeholders and derive appropriate measures in terms of change communication and participation.
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1 INTRODUCTION

With the digital transformation, a large number of
technological developments has reached market maturity.
One area are extended reality (XR) technologies, which have
been used since the 1960s, particularly in the military
environment [1], but have only gained relevance for industry
in recent years. For instance, according to McKinsey [2], the
global extended reality market will grow by almost a quarter
by 2035. This is due to the constant technological advances
and the correspondingly increasing industrial application
areas along the entire value chain. This presents companies
with the question of where which XR solution could be
ideally used and how the implementation of such a system
could be successful in the long run. Where applies to the
possible areas of application and use cases in selected
departments such as maintenance or production, and which
refers to the XR hardware (e.g. mobile device or head
mounted device) and software combination that is to be used.

XR technologies are used to simplify everyday work by
making information available in a content-oriented, local and
timely manner [3]. XR solutions thus represent assistance
technologies for humans. However, this poses a double
challenge in implementation. On the one hand, the focus is
on the application itself, i.e. the added value and benefits that
it generates for the user (e.g. for the person responsible for
change management or the XR implementation) in terms of
content. On the other hand, usability is a possible challenge
that must be addressed during the implementation process.
These aspects are part of technology acceptance research.
The aim of this scientific discipline is to determine the factors
influencing human acceptance of new technologies. The
most common approach is based on the research of
Venkatesh & Davis (2000) who developed the technology
acceptance model. According to this, there is a willingness to
use the respective technology if it is seen as useful and easy
to use by the user. Also they derived some influencing factors
on the perceived usefulness and perceived ease of use such
as job relevance, experience or output quality [4]. The model
represents a generic approach that does not distinguish
between different technology directions. For the area of XR,
further relevant influencing variables were determined in a

qualitative  supplementary study. Protected learning
opportunities, data protection and the strategic anchoring of
the technology play an important role [5].

Also from the perspective of change management, a
strategic framework and a high commitment are decisive for
an efficient and successful change [6, 7]. Especially the
commitment of employees is crucial. It has been
scientifically proven that resistance from employees is the
main reason why implementation projects fail [8, 9]. To deal
with that, Kriiger postulates a strong employee involvement
right from the beginning of the implementation process. A
high level of active participation leads to a better
understanding for the change and respectively to a higher
acceptance for the new solution [7].

The present paper contributes to this initial situation. As
part of a funded collective research project, a stakeholder
analysis tool was developed together with companies. The
aim was to systematically localize the people crucial to an
XR implementation based on an XR strategy, to group them
according to their degree of participation and to derive group-
specific communication and participation plans. Within this
paper, the development process is described in detail and
insights on the tool developed are given.

2 STAKEHOLDER MANAGEMENT FOR XR-PROJECTS

Changes caused by the technology implementation often
faces underestimated or not considered challenges. Reasons
are a missing commitment of the management, barley to no
communication about the project, fear towards the
technology or in transparent reasons why the change is
necessary [10]. The main aspects of technology acceptance
have already been highlighted in the introduction. It is
therefore possible to deduce that varying needs of the
affected individuals subsequently lead to a differentiated set
of measures. This to ensure a high level of technology
acceptance.

Not taking these factors into account could lead to
negative effects within the project from missing deadlines to
fail in achieving the set targets up to abortion of the project.
In any case the company has to deal with wasted resources,
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lost synergies and missing benefits from the XR technology
[11].

In this respect it is crucial to identify the affected
stakeholders already at the beginning of the planned
implementation [12]. Stakeholders are interest groups or
individuals who have a special motivation for the
development of a company, project or process [13]. In the
context of an XR implementation, internal (e.g. future key
users, IT department, process engineers) and external (such
as provider hardware/software, consultants, government and
regulations, to name a few) stakeholders need to be
considered [14, 15]. These stakeholders differ not only in
terms of whether they are crucial to the content of the XR
project or not. Also the position within the company is
different, e.g., through their hierarchical level and the
associated decision-making power or/and through their
collegial reputation in the company. Those differences also
affect the influence and importance of the stakeholder, in the
project. The areas of influence include resource decisions
concerning time and budget, but also social influence in the
sense of a multiplier role [16].

Thus, it is relevant, to know all important stakeholders
(on professional and social side) to realize a XR
implementation successfully. In this respect it is crucial not
only to identify the stakeholders but also to gather
information about their opinion and their attitude towards the
change. Based on this information, specific measures can be
taken in terms of communication and participation [17].
Those measures address different causes of resistance such
as fears of job loss or of the technology itself, technical and
functional concerns, or personal bad experiences with
projects of this kind. The aim is to support the stakeholder
and help them to overcome the outlined individual change
barriers. Furthermore, through ongoing communication
synergies can be detected in terms of expertise or relevant
information regarding the planned change [18].

In this respect it becomes clear why industrial companies
should increasingly focus on actively managing their
stakeholders by providing each of them with appropriate
information about the project, the opportunity for feedback
and actively participate in the change. These aspects will be
discussed in more detail in the following.

3 CHANGE COMMUNICATION AND PARTICIPATION

This chapter deals with the relevance of communication
and participation during a change process. The
communication and participation during a change process
constitute key components of the concept described within
this paper.

Information (e.g. facts or data) is a component of
communication and can be enhanced through participation.
Thus, the terms information, communication and
participation cannot be used synonymously. Concerning the
realization in operative business, these three differ
significantly. While simply forwarding information
unidirectional via mail requires few resources,
communication is bi- or multidirectional and allows the
participants to re-question and discuss the information [19].
Involving all crucial stakeholders in the project demands

even more resources to realize different participation

methods [20].

By consistently and systematically involving the
stakeholders, it is possible to achieve significant advantages
and synergies [21]:
¢ Gaining understanding and acceptance: Fears and

concerns can be reduced through involvement in the

project. Better knowledge about the new technology
leads to an increase in technology acceptance.

o Encourage early improvement: Employees can
express concerns and problems at an early stage, so that
possible obstacles can be detected in advance and
solutions can be developed.

o Increasing efficiency: Getting to know the technology
before implementation supports the individual learning
curve of the users, which means that work can be done
more efficiently as soon as the productive phase begins.

o Increasing motivation: By participating in the
implementation process of new technologies and feeling
that their opinions and ideas are being heard, employees
feel more motivated and are more committed.

Taking systematic actions in the field of communication
and participation that are tailored to the needs of the
stakeholders, ensures resource efficiency as well as the
effectiveness of the measures taken. It is important to address
detected crucial stakeholders and especially those who are
collaborators of the new solution [7]. Measures therefore can
be in terms of communication (such as discussions or face to
face meetings) and participation (e.g. workshops or
taskforces) [22].

The arguments raised above, underline the necessity for
industrial companies to plan an XR implementation knowing
their stakeholders and to be able to take appropriate measures
for them to successfully contribute to the project.

The findings from a comprehensive literature research
showed that there is currently no generic tool for identifying
and assigning stakeholders in XR change processes and
providing support for users with suitable measures for
execution. Accordingly, the contribution described within
this paper tends to fill the current gaps in literature. The
developed tool should offer the possibility to record and
categorize all stakeholders and provide a catalogue of
suitable measures. The aim is to support XR project
managers to obtain an overview of possible communication
and participation opportunities, based on their stakeholders.

4 METHODOLOGY

The methodological approach is divided into four phases
as shown in Fig. 1: literature research, prototyping phase,
evaluation in practice, and derivation of the final concept.

Derivation of
final results

Literature Prototyping Evaluation in
research phase practice

Figure 1 Methodology
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These stages are listed chronologically and explained in
detail in this chapter.

4.1 Literature Research

Starting with a literature research was necessary to build
up fundamental knowledge in addressed areas such as
technology acceptance, stakeholder management, and ways
to communicate and participate effectively. Basic findings on
these arecas were covered and explained in the previous
chapters. Aggregating the insights, two significant questions
arose:

1. Who are the relevant stakeholders for the XR
implementation?

2. How must these stakeholders be served in terms of
information, communication, and participation?

These questions are considered guiding questions for the
development of the stakeholder tool. Together with the
elaborated content, they form the basis for the development
of the prototype.

4.2 Prototyping Phase

To systematically work on those questions, an Excel tool
was developed to conduct a stakeholder analysis. Based on
this result a communication and participation concept was
designed targeting different types of stakeholders and taking
their individual role within the change process into account.

The Stakeholder analysis of change relevant
stakeholders was realized by a VBA (Visual Basic
Application) Excel tool. The Stakeholder analysis is divided
into four parts:

1) General information: When working with a tool, some
introduction and general information is important to
support the understanding of the tool and point out some
important aspects when working with the tool. Thus,
general information about the tool and the definitions
used can be found in the first register. In this respect,
ensuring a common understanding of the three
dimensions project relevance, impact and attitude are
most crucial. The term project relevance is used to
evaluate the importance of the stakeholder for the
project. An example of this is a developer for the XR
application, who may not have much influence on other
stakeholders, but plays an important role in the
implementation of the XR project. /nfluence references
to social influence through status, reputation, or other
aspects. An employee who has been with the company
for 20 years usually has his or her personal network
within the company and thus may enjoy greater social
influence than one who is part of the company only a
short period of time. The term affitude represents the
opinion and mindset of the stakeholder towards the
upcoming XR launch. This dimension can take three
forms: A-positive, B-neutral, or C-negative as shown in
Fig. 2.

2) Categorization: The first step is to think about which
types of stakeholders could be crucial for the planned

XR implementation. Therefore, the first tab of the tool
distinguishes ~ between internal and  external
stakeholders. Within this differentiation, stakeholder
groups are formulated, depending on the corporate
environment, and setting. Internal stakeholder groups
could be key accounts, departments or management and
external stakeholder groups could be suppliers or
customers.

3) Stakeholder identification: Based on the predefined
stakeholder-groups/categories, the actual people
representing project-relevant stakeholders are recorded.
In addition, the stakeholders are evaluated based on the
aforementioned criteria project relevance, influence, and
attitude towards the XR-implementation. The result is a
list of change-relevant stakeholders that have been
assessed in relation to the XR implementation project. It
should be noted here that the result of every stakeholder
regarding the three dimensions can change during the
implementation process. For this reason, a stakeholder
analysis must be carried out continuously during the XR
implementation.

4) Visualization using a stakeholder map: In the last tab,
the collected information is processed to a stakeholder
matrix using a VBA macro as shown in Fig. 2. This
macro organizes stakeholders anonymously according to
the three dimensions outlined. Anonymity is guaranteed
by assigning abbreviations (i for international or e for
external) and by adding individual IDs. In this way, only
the creator of the matrix can assign the numbers to the

stakeholders.
10 Q2 A 10i Q4
9 B 11i
8 A 3i
3
2 7 B 1i
D
2 6 B 5i
E
= 5 Q1 Q3
S 4 C2i C 4i
P» I 1
3 A 8e
2 B 9i B 7e
1 B 6e
1 2 3 4 5 6 7 8 9 10
Project relevance

Figure 2 Stakeholder Matrix with eleven identified Stakeholders

This matrix forms the starting point for targeted
communication and participation during the XR change
process. To give a clearer idea of the evaluation in the in the
intended application, here is an example: the stakeholder
with the ID "A 101" is classified in Q4 due to his position in
the company (project relevance e.g. IT department) and
renown among the employees (social influence). This
stakeholder is open to XR technology and interested in
driving change, hence the letter A. The number ten signifies
that he was the tenth recorded stakeholder and i means that
this person belongs to the staff of the company (internal).

Depending on the position of the stakeholder in the
matrix, different measures for efficient communication and
participation are recommended. These actions are explained
addressing the second question: How must these stakeholders
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be served in terms of information, communication, and
participation?

Discussion

Consultation

Explanation

Figure 3 Participation Building Kit

The second part of the tool, the Information,
Communication and Participation Plan provides
suggestions for activating the detected stakeholders.
According to literature, the boundary between
communication and participation is difficult to determine.
Communication functions without participation, but
participation only with communication [23]. For clarity and
to make companies aware of this difference the Participation
Building Kit was developed (Fig. 3). This kit consists of
various elements (so called drawers within the model) that
reference different forms of information, communication, or
participation. Every drawer contains measures for addressing
the stakeholders in a targeted manner suitable for the
individual positions within the change process. Thus, the
Participation Building Kit is a toolbox consisting of five
levels: information, explanation, consultation, discussion,
and participation, with the three middle levels representing
the communication level.

Based on this construction kit, measures were worked
out that can be applied within these drawers. The concept of
information, communication and participation is therefore
divided into the following areas:

e General overview of communication and participation
options

o Catalog of actions

e Detailed consideration of linked norm strategies.

These areas are discussed in detail in chapter 5, which
also shows the results using a use case example.

4.3 Evaluation in Practice

To ensure not only scientific quality but also take the
requirements of companies into account, the developed
prototype was evaluated with industrial companies from
different sectors. This was done in a twostep approach. The
first step was to gather remarks from as many different
companies as possible on a more general level. Whereas the
aim of the second step was to get detailed information about

the tool from individual companies. Subsequently, a brief
explanation of how the two steps were carried out is given
next.

At the first step, the macro-based Excel stakeholder tool
was presented at a user group meeting as part of the
aforementioned funded research project. After giving a short
overview of the tool in general the company representatives
from industry were asked to give feedback on the tool from
different perspectives. Those were, for example content,
usability or clarity. All remarks were collected in a list.
Afterwards, they were evaluated according to their relevance
for the tool, the number of mentions and the feasibility
(limitation due resources). The handling of all remarks
(whether incorporated, relevant for later development or not
relevant) was documented. Subsequently, the remarks were
used to adapt the tool as part of the feedback process. In total,
17 representatives from different companies participated in
this evaluation.

At the second step, three companies from different
branches were asked to work with the stakeholder tool
evaluating a XR implementation project they are working on
within their companies. The participants were first informed
and trained on how to use the tool. Afterwards, they were
able to use the tool on their own and test it. The evaluation
focused primarily on the ease of use, practicality in the
industry and comprehensiveness of the functions. The results
of the evaluation were discussed individually with the
companies. Practical suggestions for improvement were
collected and subsequently integrated into the concept.

4.4 Derivation of Final Results

This chapter deals with the aggregation of the results
from the evaluation steps. Feedback mentioned at the user
group meeting was integrated during the final improvement
phase. One example of an adaptation by the feedbacks was
that the stakeholders in the matrix were anonymized
(combination of numbers and letters) instead of listed names
to prevent conflict potential in the organization. The same
applies to the proposed measures in connection with target
group-oriented communication and participation discussed
with the chosen companies of the second evaluation step.

The result of this phase is a practical concept to reduce
change resistant. This concept includes a company-specific
stakeholder analysis accompanied by a communication and
participation concept, whereby fears and resistance
decreases, and technology acceptance increases. The results
are shown in detail in the next chapter using a case study
example.

5 RESULTS

The described methodological approach is realized in the
year 2022 as one of the main results of the funded research
project. As the project is still going on till end of 2023, this
paper can only provide exemplary results and no actual data
from one of the project partners. Presenting a real practical
example will be part of a separate publication expected till
end of the year.
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5.1 Stakeholder Analysis Tool

As first step, the stakeholder needs to be classified either
as internal or external stakeholder and added to the tool. As
use case example in this respect, the category "XR Key User"
is created, which represents an internal stakeholder (Fig. 4).

+ Add Stakeholder X

internal i*

SRS } external

Stakeholder name:

Example or ‘
Description

= Mandatory fields

Add Stakeholder

Figure 4 Userform: Add Stakeholder Category

This is followed by allocating the stakeholder to a real
instance. In this step, contact information of the stakeholder
is recorded and an evaluation is given regarding the three
dimensions project relevance, influence, and attitude towards
the upcoming implementation of XR (Fig. 5).

Evaluate Stakeholder

Musterfrau Mayer
Internal
Key User

Other information:

Social influence

Ci-niedig C2 C3 C4 @5 C6 C7 Cs g ¢ 10-hoch

Project relevance

(Cl1-niedig C 2 C 3 C 4 @5 C6 C7 C8 C9  10-hoch

Attitude

CIA @B @ic

Go back [ Continue |

Figure 5 Userform: Evaluate Stakeholder

The result of the stakeholder analysis is a stakeholder
matrix that shows the stakeholders relevant to the project
according to their assessment (Fig. 2). The position of the
stakeholders in the matrix forms the starting point for a target
group-addressed application of the communication and
participation concept.

As a second example a stakeholder with a high social
influence, a low project relevance and a neutral attitude is
assumed (B 5i in Fig. 6).

10 Q2
9 B 11i
8
[}
2 7
ﬂ’
2 6 B 5i
=
= 5
S 4
3
2
1
1 2 3 4 5 6 7 8 9 10
Project relevance

Figure 6 Stakeholder in Q2 with a neutral attitude

In this case, these dimension characteristics represent the
works council at the beginning of the change process. Since
the works council has a neutral attitude towards XR in
general, it also has a low relevance to the project. However,
if an employee seeks support because the XR-application is
not data protection-compliant, the attitude and thus also the
project relevance can change to the negative side during the
change. If the stakeholder analysis is only carried out in the
beginning of the change, potential implementation barriers
would remain unseen and can increase resistance. This issue
underlines the significance of the regular use of a stakeholder
analysis.

5.2 Information, Communication and Participation Concept

The collected and classified stakeholders now need to be
addressed with individual measures using an information,
communication and participation concept. In total 12 norm
strategies have been derived based on combining the three
dimensions.

[0} Actions of information, communication, and participation

General actions

IN-01 Electronic circulars (e-mails, newsletters, ...}

IN-02 Notices (Blackboard, bulletin board, posters, posters, ..)
IN-03 Intranet (posts on the intranet, posts in forums, ...)

DI-04 Events

Speaial actions

cvoar Dot ve sl v

Figure 7 Excerpt of norm stra}égy Q2 with a neutral a_ttitude

At the beginning of the concept a general overview is
given, in which the measures are structured according to the
Participation Building Kit. As shown in the second case, the
stakeholder's position is in quadrant Q2, and the stakeholder
has a neutral attitude. This quadrant represents stakeholders
with low project relevance and high social influence. Based
on the positioning, the detailed description of the norm
strategies is opened, which provides information about which
levels of the Participation Building Kit can be used to serve
this stakeholder group properly (Fig. 7). In addition, based on
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the kit, the abbreviations for the measures were also chosen.
The first two letters in combination with a number form the
shortcut for a clearly assignable measure (e.g. IN for
Information or DI for Discussion).

The detailed examination of the norm strategies provides
recommendations as to which measures are suitable for
efficient information, communication, or participation
because of their positioning in the stakeholder matrix. This
clarifies ‘How’ these stakeholders need to be served. But, the
implementation of these measures is not described in detail,
because of the individual requirements of the company using
the tool. Nevertheless, within the catalogue of measures,
further literature on the proposed measure is cited to facilitate
realization. The detailed consideration of the norm strategies
granulates the "What" Dby adding the categories
"Description", "Goal", "Frequency" and "Measures".

In general, the recommendations for action are
differentiated into "General actions" and "Special actions".
General measures represent activities to which all employees
of the company are usually invited. Special measures are
defined as media that are explicitly recommended for the
implementation of XR. Following the measures of Fig. 7, the
following Fig. 8 shows how this further information is
provided to the companies.

D Type Actions ‘ Further literature of the realization
IN Information One-sided information transmission, which does not expect any reaction from the receiving party.
Newsletter:
1. Electronic circulars (e-mails, * The Content Marketing Handbook — Step by Step to
newsletters, posts in various Innovative Marketing’
internal company channels, *  Newsletter?
protocol mailing, ...) E-Mail- und E-Newsletter-Campaigns®
Minutes: writing conversation minutes: guide or checklist

IN-01 | Information

2. Notice board (blackboard, bul-
letin board, team board, post- | Posters: design a scientific poster®
ers, ...)

IN-02 | Information

Intranet: The intranet challenge — between information dis-
IN-03 | Information 3. Intranet (posts on the intranet, | semination, discussion culture and knowledge manage-

Figure 8 Excerpt of the catalogue for actions

At this point it is crucial to mention once more the
necessary framework conditions for a successful support of
the tool. A one-time implementation as well as a one-time
setting of measures is not sufficient to guarantee efficient
information, communication, and participation for the
stakeholders. Rather, this tool must be applied continuously.
Furthermore, the measurement of results is essential, because
only this way can verify the impact of the measures taken.

6 DISCUSSION AND CONCLUSION

The developed tool fills the previously mentioned gap in
the literature. Now industrial companies have the possibility
to track record of their relevant stakeholders within a change
process in general and particularly in a XR change process.
The aim is to prioritize them according to project relevance,
social influence, and attitude and to set appropriate measures.
On the one hand, the stakeholder matrix provides an
overview of relevant stakeholders within the planned change
process. On the other hand, the extensive and detailed
catalogue of measures gives responsible people ideas how to
increase the acceptance of the stakeholders and enables the
people in charge without background knowledge in the areas
of communication and participation to acquire the necessary
know-how through self-study. In this way, the developed

approach represents a comprehensive tool for designing and
implementing XR projects in the future to minimize
resistance and to identify challenges at an early stage. This
systematic approach ensures that all stakeholders are
involved, and that the effectiveness of the measures can be
evaluated.

Despite this, the developed tool is not a cure-all for
assuring a positive change, but rather provides a proprietary
support tool to systematically support the process of
achieving a successful change. A successful change also
requires considering the company-wide strategy and the
associated overall orientation of the company. This is
because XR implementations require both anchoring in the
strategy and the commitment of management to create and
provide the required resources. It is therefore advisable to use
the stakeholder tool in combination with an XR strategy in
order to assure not only a systematic, but also a holistic
approach that aligns the XR strategy with the company's
strategy and contributes to the achievement of its goals.

Furthermore, it should be mentioned here in the sense of
the critical attitude towards new technologies - XR is not
primarily a technology that is intended to replace human
workplaces, but rather functions as an assistance technology
to make working activities easier, to achieve more diversity
(e. g. supporting people with disabilities) and improving the
overall productivity. At the end of the day, how the
technology is used and the extent to which it interferes in the
workplace of employees depends, of course, on the decisions
of management.
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