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Abstract. This explorative study investigates the acceptance of metaverse in workplace environ-
ments, with a particular focus on the paper and packaging industry. Grounded in Technology
Acceptance Model 3, the research explores key factors influencing employee adoption. To assess
these factors, a living lab experiment was conducted within a leading packaging company, com-
bining qualitative content analysis with quantitative analysis through multiple regression model-
ling. The findings identify significant determinants of metaverse acceptance, such as perceived
usefulness, perceived ease of use, computer self-efficacy and job relevance, ultimately leading to
an overall acceptance score. The study provides valuable insights for organizations looking to
implement metaverse technologies, emphasizing both potential benefits and adoption barriers in
the traditionally conservative paper and packaging sector. These findings contribute to the
broader Human-Computer Interaction discourse, shedding light on the practical implications of
immersive technologies in industrial workplaces.
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1 Introduction

The digital transformation of industries, accelerated by technological advancements
such as artificial intelligence (Al), augmented reality (AR), virtual reality (VR), and the
Internet of Things, is reshaping the way companies operate and collaborate (Vig, 2023).
The COVID-19 pandemic further underscored the need for effective remote collabora-
tion tools, driving rapid adoption of digital platforms to maintain productivity (Park et
al., 2023). In this context, the metaverse has emerged as a promising technology, blend-
ing physical and virtual worlds to enable immersive environments for interaction, work,
and innovation (Clemens, 2022; Ng, 2022; Lim et al., 2023). With companies like Meta,
Microsoft, and Google investing heavily in this new technology, it is becoming increas-
ingly relevant for industries seeking to enhance their digitalization strategies and im-
prove operational efficiencies (Lim et al., 2023). However, alongside these opportuni-
ties, the metaverse presents organizational challenges—requiring new strategic ap-
proaches, resource allocation, and alignment of human capital and corporate manage-
ment (Mackenzie, 2022; Vig, 2023). While studies highlight the potential benefits of
corporate metaverse use, research on user acceptance remains scarce, even though such
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acceptance is critical for successful workplace integration (Jeong & Kim, 2023). In a
corporate environment, the users of metaverse may be employees, that work in an office
or in a remote space (Park et al., 2023). This underscores the need to examine how
employees perceive the metaverse, how they accept it to fulfil work and collaboration
in a corporate environment and what barriers may exist to its widespread adoption. A
structured database search (Ebscohost, Web of Science) confirmed this gap: from an
initial 492 hits for ‘metaverse’ and ‘acceptance,” only 42 remained after adding terms
like ‘employee’, workplace’, and ‘collaboration’. Narrowing to studies published post-
2020 (due to Covid-19) and identified title/abstract relevance resulted in only two stud-
ies: Besson & Gauttier (2023), who emphasize the interplay between intrinsic motiva-
tion (e.g., enjoyment, playfulness) and extrinsic factors (e.g., perceived usefulness, ease
of use, and social norms) in shaping employee acceptance in the pharmaceutical indus-
try, and Wiangkham & Vongyvit (2023), who research drivers of adopting the metaverse
in an engineering context and offer practical strategies for fostering positive user be-
havior.

To extend these findings and to make the results of this study usable for practice in
the context of a situational approach, this study also requires an industry-specific focus
(Herzwurm, 2000). Companies in the paper and packaging industry are conservative
but striving to digitize internal workflows and processes through new technologies.
(Rockwell Automation, 2023; Porsche Consulting, 2016). The industry consequently
fits in with the situation and is used as a representative of the research context of this
study. Therefore, the current study seeks to explore what acceptance employees of the
paper and packaging industry have towards the use of the metaverse for work and
collaboration. This explorative research leverages the Technology Acceptance Model
(TAM) to assess employee perceptions of ease of use, usefulness, and behavioral inten-
tions (BI) regarding the metaverse. Data was collected through a living lab experiment
conducted in a German paper and packaging company. By analyzing employees' re-
sponses with quantitative and qualitative methods, this research provides insights into
the drivers and barriers of metaverse adoption.

2 Theoretical Framework

2.1 Metaverse and Human-Computer Interaction

The term ‘metaverse’ was first used in 1992 in Neal Stephenson's novel ‘Snow Crash’.
It describes a virtual world that is modelled on the real world and in which users can
interact with each other via avatars (Besson & Gauttier, 2023). Since then, the concept
has evolved considerably and now encompasses a variety of definitions and applica-
tions. The metaverse is often described as the next level of the internet, linking physical
and virtual worlds (Rosenstand et al., 2023). It combines real and virtual worlds, ena-
bled by technologies such as AR, VR and Mixed Reality (MR), and promises to revo-
lutionise the way people interact and work (Singh & Vanka, 2023; Ng, 2022; Besson
& Gauttier, 2023). Currently, the metaverse is defined as a virtual space in which mul-
tiple users, represented by avatars, interact both with their surroundings and with each



other (Ball, n.d.; Ng, 2022; Park & Kim, 2022; Hélzle et al., 2023, Park et al., 2023;
Singh & Vanka, 2023).

From a Human-Computer Interaction (HCI) perspective, the metaverse introduces
new paradigms of user experience and interaction, necessitating the adaptation of es-
tablished frameworks. Norman’s usability principles (1988) highlight the importance
of visibility, feedback, and user control, which are particularly relevant in metaverse
environments where immersion and real-time interaction require intuitive design. Sim-
ilarly, adaptive systems in HCI (Schuetz & Venkatesh, 2020) suggest that metaverse
interfaces must evolve based on user behavior and cognitive load, ensuring accessibility
for both novice and expert users. Heuristics for Virtual Environment Design (Sutcliffe
& Gault, 2004) further emphasize the role of presence, engagement, and affordances,
which are crucial for fostering effective interactions in the metaverse.

These HCI principles and models provide a structured foundation for evaluating us-
ability, cognitive effort, and social interaction within metaverse environments, aligning
with ongoing research on immersive collaboration and digital embodiment in profes-
sional settings. As companies integrate the metaverse into their operational workflows,
the application of usability heuristics and adaptive interaction models will be critical to
ensuring widespread adoption and effectiveness (Mackenzie, 2022).

2.2 Technology Acceptance Model

The adoption of metaverse in workplace environments presents both technological and
HCI challenges, requiring structured models to assess user acceptance (Vig, 2023). The
TAM, first introduced by Davis et al. (1989), aims to explain the determinants of tech-
nology acceptance, offering a framework applicable across various technologies and
user groups. One of the core contributions of TAM is its ability to not only predict
adoption but also explain rejection, making it a valuable tool for evaluating emerging
technologies like the metaverse (Davis et al., 1989). TAM posits that two main factors
influence an individual's decision to adopt a new technology: perceived usefulness (PU)
and perceived ease of use (PEU). PU refers to the extent to which an individual believes
that a system will enhance their job performance, while PEU represents how effortless
the system is perceived to be (Davis et al., 1989). As the metaverse requires new forms
of digital interaction, these factors become critical in assessing how users perceive and
integrate virtual environments into their workflows (Besson & Gauttier, 2023). Over
time, TAM has evolved, incorporating additional determinants to better capture com-
plex socio-technical influences on user acceptance. TAM3, introduced by Venkatesh &
Bala (2008), extends the model by including social and cognitive instrumental pro-
cesses, making it more suitable for evaluating immersive and adaptive technologies.
Unlike conventional enterprise systems, metaverse environments require higher levels
of user engagement and presence, which TAM3 accounts for through constructs like
subjective norms, experience, and job relevance (Wiangkham & Vongvit, 2023).
Why TAM3 over alternative models? Several alternative models exist for studying
technology adoption, including the Unified Theory of Acceptance and Use of Technol-
ogy (UTAUT) (Venkatesh et al., 2003) and Diffusion of Innovations (DOI) (Rogers,
2003). While UTAUT integrates a broader range of organizational and social influence



factors, it is primarily designed for mandatory workplace technology adoption, making
it less applicable to the voluntary and experimental nature of metaverse adoption. Sim-
ilarly, DOI focuses on macro-level diffusion trends, making it useful for understanding
industry-wide adoption patterns but less suited for individual user experience and in-
teraction design (Rogers, 2003). In contrast, TAM3 provides a balance between usabil-
ity-focused considerations and social-cognitive influences, making it particularly rele-
vant for studying metaverse acceptance in professional environments (Venkatesh &
Bala, 2008). Given the high cognitive load and adaptive nature of virtual workspaces,
constructs such as computer self-efficacy (CSE) and perceived enjoyment (PE)—both
included in TAM3—are critical predictors of acceptance that are less emphasized in
alternative models. Furthermore, mentioned relevant studies, used a UTAUT approach
in their studies and concluded that traditional factors such as PU and PEU are the most
relevant factors for technology acceptance (Besson & Gauttier, 2023). They stated that
even in different fields of application these two factors have the most significant impact
on the adoption of technological innovations (Wiangkham & Vongvit, 2023).

By applying TAM3 to the metaverse, this study aligns with HCI principles discussed
in section 2.1, emphasizing the role of intuitive design, adaptive interfaces, and user
confidence in fostering acceptance. As companies experiment with virtual workspaces
and digital collaboration, TAM3 offers a structured approach to identify the key factors
that drive or hinder user adoption, bridging the gap between technological potential and
real-world usability (Venkatesh & Bala, 2008)

3 Research Methodology

3.1 Research Design and Approach

This study was conducted in the paper and packaging company and study partner
Klingele Paper & Packaging Group (Klingele). Klingele aims to position itself as a
technology leader in this industry and has agreed to serve as the study partner by setting
up the living lab. The living lab approach allowed participants to test the technology in
a controlled, real-world scenario, aligning the study with the open innovation frame-
work (Anduschus et al., 2023). The setup was created within the company’s building,
enabling employees to experience the metaverse within a simulated workplace envi-
ronment.

The living lab was designed to test employee interaction with a metaverse-based
collaboration tool. The technology used in this living lab was classified as Technology
Readiness Level 7, indicating that it is a prototype used in a real-world operational
environment (Anduschus et al., 2023). Participants were able to use VR headsets to
perform simulated tasks, replicating their daily work activities within the metaverse.
They were able to select either a simulated office environment created by VR or a
standard office environment. Both options encompass AR/MR elements, such as aug-
mented interactive screens in the real-life office or a physical mouse and keyboard in
the VR setting. The lab included tasks such as document editing, virtual meetings, and
collaboration exercises.



A cluster sampling method was used to select participants, with relevant departments
representing distinct clusters. Departments heavily engaged in remote collaboration,
such as IT, marketing, finance, project management, and customer service, were tar-
geted (Haan & Main, 2023). To capture broader insights, employees from departments
with minimal exposure to remote work technologies, such as production and machine
operators (Destatis, n.d.), were also included. Convenience sampling was then applied
to select participants based on availability and willingness to participate in the study
(Acharya et al., 2013). To define the tasks and the test procedure for the participants,
rules for a usability testing scenario were considered, which is a commonly used ap-
proach in the field of HCI (Riihiaho, 2018).

3.2  Data Collection and Analysis

The study follows a usability framework, requiring participants to complete post-ex-
periment questionnaires (Riihiaho, 2018; Svensson et al., 2010). The questionnaire is
the main source of data for this study and was developed using a structured approach,
guided by a model for systematic questionnaire design (Taherdoost, 2022). This model
was chosen to ensure that the questionnaire effectively addresses the research question
by using constructs from TAM3 as the basis for formulating the questions. The ques-
tionnaire included both closed and open-ended questions, allowing for the collection of
quantitative data for statistical analysis and qualitative insights to capture deeper reflec-
tions on metaverse usage.

The quantitative data for this study was collected using S-point Likert-scale ques-
tions for every TAM3 construct, including PU, PEU, and BI, as well as their respective
determinants. In addition to the quantitative questions, two open-ended qualitative
questions were included to gather deeper insights into the participants' reasoning.

The qualitative data from the open-ended questions was analyzed using Mayring's
(2015) qualitative content analysis. This systematic, theory-driven approach allowed
for an in-depth exploration of participants’ responses to the open-ended questions about
PU and PEU (Mayring & Fenzl, 2022). The framework involves several key phases,
including defining the research question, establishing a coding system, and iteratively
refining categories as the analysis proceeds. Key qualitative insights were then vali-
dated with the quantitative data.

The quantitative data was analyzed using multiple linear regression. The independ-
ent variables included Experience (EXP), Subjective Norm (SN), Job Relevance (JR),
and other TAM3 determinants. For variables showing significant correlations, moder-
ation effects were tested. While statistically non-significant variables (p > 0.05) are
typically removed (Starbuck, 2023), they were retained in the model to provide deeper
insight into the TAM3 framework's applicability. In the second step these non-signifi-
cant variables are tested for a correlation with the statistically significant variables, as
the determinants of PU and PEU in the TAM3 can vary depending on the technology
context (Venkatesh & Bala, 2008). Voluntariness (VOL) and Objective Usability (OU)
were excluded from the analysis. OU cannot be captured based on individual subjective
opinions (Venkatesh, 2000). VOL is not measurable since the voluntary use of the
metaverse is not yet possible in the German company.



4 Practical Execution of the Living Lab

The experiment was divided into multiple phases, starting from preparation, pretesting,
and the main experimental sessions and had a total of n=53 participants. The experiment
took place in a conference room within Klingele, optimized for this purpose. Seen in
figure 1, each participant was provided with a laptop, a Meta Quest 2 headset, and es-
sential peripherals such as a keyboard and mouse.
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Figure 1. Living lab arrangements

Pretests were conducted to identify and resolve issues related to internet connectiv-
ity, VR visibility, and task design. These tests revealed several technical and ergonomic
issues, such as poor seating arrangements and difficulties with tasks requiring typing
due to limited visibility of physical keyboards in metaverse. Adjustments were made,
including modifying seating arrangements to avoid distractions among participants and
replacing typing tasks with click-based interactions to improve task completion.

Each experimental session followed a structured schedule: After a brief orientation
introducing the study, lab setting, and VR headset use, participants engaged in Phase 1
— Individual Work (10 min) to perform typical solo tasks in a virtual office. This was
followed by Phase 2 — Collaborative Meeting (10 min) in a virtual conference room,
where triads completed shared tasks to simulate real-world teamwork. A short debrief
(5 min) allowed for reflection and questions, followed by a buffer (15 min) to handle
technical issues or overruns. If fewer than three participants were present, the facilitator
filled in to preserve the collaborative setup. Table 1 lists the tasks that participants had
to fulfill during the session.



Table 1. Experimental session tasks

Task Phase 1—Individual Work Phase 2—Collaborative Meeting
Number
1 Generation of two additional Introduction of the participants by
screens for editing using a given DOCX document
2 Adjusting the screen size of the | Interaction with other participants
virtually generated screens ac- through the following actions using
cording to requirements the avatars:
e  Rock-paper-scissors game
e  High-five handshake
3 Open and fill in the DOCX doc- | Sharing the screen and presenting
ument on the desktop the PPTX document saved on the
desktop
4 Closing the additionally gener- | Joint brainstorming
ated screens
5 Open the PPTX-file on the Leaving the meeting room
desktop and read through its
contents
6 Entering the meeting room -

5 Analysis and Evaluation

5.1  Qualitative Analysis

The qualitative content analysis followed Mayring’s (2015) method, based on ques-
tionnaire responses from 53 participants, yielding 106 open-text entries. These re-
sponses, capturing participants’ reasoning behind their quantitative answers, were ana-
lyzed using content-based structuring aligned with predefined TAM3 categories. A
structured content analysis has a differentiation of formal, content-based, typifying, and
scaling structures (Mayring, 2015). Given the research question, content-based struc-
turing was the most appropriate method to explore the predefined TAM3 categories.
Each full response served as an analytical unit, while coding units—typically single
words or short phrases—enabled nuanced categorization. The initial coding categories
were derived directly from TAMS3 (i.e. all independent variables) and defined clearly
to ensure systematic analysis and transparency. Anchor examples (e.g., typical quotes
or phrases) and coding rules were created to address potential category overlap. Nota-
bly, VOL was originally excluded due to measurement limitations; however, after a
preliminary analysis, VOL was incorporated into qualitative analysis. This decision fol-
lowed the identification of relevant statements reflecting the voluntary adoption of the
metaverse for applications. A second iteration confirmed the validity of the adjusted
coding guidelines, with no further category changes required.



The most frequently referenced category was PU with 74 codings, underscoring its
critical role in BI. Participants highlighted benefits such as “simplified virtual collabo-
ration” and “bridging spatial separation”, though concerns about the technology’s im-
maturity and limitations compared to existing tools emerged. PEU surfaced as another
prominent category with 39 codings. Participants commonly expressed that the
metaverse was “simple and intuitive,” yet hardware limitations (e.g., the weight of
headsets and inconsistent image clarity) impacted the ease of prolonged use, creating a
mix of positive and critical responses. EXP emerged as a significant factor, revealing
that many participants had limited practical experience with using the metaverse. Those
with limited experience expressed difficulty envisioning applications for the technol-
ogy, citing “lack of practical experience in daily work” as a common theme. CSE
strongly impacted PEU, with high technological confidence facilitating adaptation.
However, some participants stressed the need for introductory training. Output Quality
(0OQ) yielded mixed responses: while some anticipated efficiency gains, others ques-
tioned actual productivity benefits. CA also played a role in participants’ responses, as
some noted discomfort or eye strain after prolonged headset use, with others feeling
“not quite at ease” using the hardware for extended periods. Lastly, perception of ex-
ternal control (PEC) and PE were both relevant categories, as the metaverse is “fun to
use” but participants noted that the infrastructure must be restructured to use this tech-
nology. Low-frequency categories included SN, IMG, VOL, Result Demonstrability,
and Computer Playfulness as these constructs were rarely highlighted in participants’
reflections, suggesting a limited relevance within the current context.

Reliability and validity of the qualitative content analysis were carefully considered
throughout. To ensure reliability, consistency in coding was assessed, with revisions
implemented only once during an initial review to address ambiguity between the cat-
egories (Mayring, 2015). Construct validity was supported by TAM3, which provided
a structured basis for interpretation and enabled linkage to the theoretical framework,
confirming the analysis’s alignment with the study’s broader research goals (Mayring,
2015). Figure 3 shows the number of codings of every category.

PU (74)
PEU (39)

17
EXP (15)
VOL (6)
SN (2)
IMG (2) 18
JR (57) 6

0Q (12)
RD (6)
CSE (18)
PEC (11)
CA(18)
CP(2)
PE (17)

57

Figure 2. Number of codings per category



5.2 Quantitative Integration & Acceptance Evaluation

The quantitative data was analyzed using multiple linear regression to assess alignment
with the prior content analysis and identify potential divergences. The dependent vari-
able BI was regressed on PU, PEU, SN, and EXP. The model explained 32.5% of the
variance in BI (R? = 0.325), with PU (§ = 0.331, p = 0.007) and PEU (B = 0.326, p =
0.007) emerging as significant predictors, while SN and EXP were not. Further analysis
showed PU was significantly influenced by JR (f = 0.350, p = 0.010), whereas SN,
IMG, OQ, and RD were not. This result aligns with the qualitative findings, as PU,
PEU, and JR were the most frequently coded categories. For PEU, only CSE was a
significant predictor (B = 0.295, p = 0.013), suggesting confidence in using the
metaverse is key to PEU while CA, PEC, CP and PE showing no significant effect. This
outcome is noteworthy, given that the amount of coding in the content analysis was
equivalent for CA and CSE.

A second step tested correlations of non-significant variables with JR and CSE. The
model for JR (R? = 0.565) revealed significant effects from EXP, IMG, OQ, and RD,
while SN and PEU remained non-significant. This partially contradicts qualitative re-
sults, where IMG and RD had low coding frequencies. For CSE (R? = 0.257), EXP
showed a positive effect, while CA became a significant negative predictor. This sup-
ports TAM3’s proposition that experience moderates CA, reducing anxiety through fa-
miliarity. Notably, PE and PEC had no relevance in the statistical model, despite their
frequency in the qualitative data. These findings highlight key TAM3 interactions in-

fluencing metaverse acceptance, as summarized in Figure 2.

Subjective Norm P
-

Perceived Usefulness

Job Relevance R?=0,409

R*=0.565

Behavioral Intention
R?=0.325

Usage Behavior

0.326
Perceived Ease of Use

R*=0.335

0108
Ferception of External T

Control PO — Non-significant relationship (p > 0.05)
- — Significant relationship (p =< 0.05)

e -+ Nottested relationship

Objective Usability -

Figure 3. Acceptance model and variable influences

Both qualitative and quantitative analyses confirm PU and PEU as primary drivers
of BI to use metaverse within the TAM3 framework, with JR (for PU) and CSE (for



PEU) emerging as key secondary predictors. The findings indicate ambivalence toward
metaverse adoption. Based on the regression model:

BI=B0+ Bl x EXP + B2 x SN + B3 x PU + 4 x PEU + ¢

Plugging in the 5-point Likert scale means, the beta values and assuming zero stand-
ard error:

BI=0.954 +0.028 x 1.74 + 0.059 x 3.02 + 0.331 x 3.66 + 0.326 x 3.72
BI=3.61

On a 1-5 scale, this reflects a moderate acceptance to adopt metaverse in the organ-
ization.

6 Discussion

The results of this explorative study confirm an ambiguous acceptance of the metaverse
(score of 3.61 out of 5) at Klingele, a company in the paper and packaging industry,
and provide a nuanced perspective on how this technology is perceived in a working
and collaboration context. These findings offer both theoretical and practical implica-
tions for HCI research. The findings carry both theoretical and practical implications
for HCI research by highlighting context-specific adoption, user diversity, adaptive in-
teraction, symbolic meaning, and the need to evolve existing theoretical models.

In line with Li & Zhang (2005), who stress the importance of considering work and
cultural contexts in HCI, this study stresses metaverse use within operational routines
of a traditional industry. It reveals the potential for workflow optimization and en-
hanced collaboration, while also identifying ergonomics and technological familiarity
as key influences of acceptance. The contrast between positive perceptions in collabo-
rative tasks and hesitation in physically demanding roles underscores the need for con-
text-sensitive HCI approaches. Individual characteristics such as EXP and cognitive
comfort play substantial roles in metaverse acceptance, echoing Li & Zhang's (2005)
framework on user-centric interaction.

Supporting this, Gerlach & Kuo (1991) highlight the need for adaptable interfaces
to accommodate users with varying skill levels. This study suggests that metaverse ap-
plications should incorporate customizable interfaces to balance complexity and ease
of use, particularly in training and collaborative settings where skill levels often vary
(Gerlach & Kuo, 1991). The study’s findings extend HCI theories by challenging tra-
ditional assumptions about user-system interaction.

Schuetz & Venkatesh (2020) highlight the shift from passive to adaptive systems, as
seen in cognitive computing systems, which parallels the interactive dynamics of the
metaverse. Unlike conventional software, metaverse platforms demand active user en-
gagement, and the system’s real-time feedback dynamically influences user EXP
(Singh & Vanka, 2023). This study positions the metaverse as an adaptive environment
in which user interaction continuously reshapes both interface and functionality, sug-
gesting that HCI frameworks should integrate adaptive feedback mechanisms that cater



to real-time needs (Schuetz & Venkatesh, 2000), thus fostering responsive and intuitive
metaverse applications. Furthermore, this research demonstrates that metaverse adop-
tion is both a technological and symbolic shift.

Gopal & Prasad (2000) emphasize that technology adoption is influenced by the di-
verse symbolic meanings users assign to it, shaped by their roles and experiences. In
the metaverse context, professional users interpret its utility variably—from collabora-
tive benefits to ergonomic constraints and familiarity concerns. This multiplicity of
meanings underscores the complexity of metaverse adoption, indicating that its success
hinges on tailoring the technology to align with specific roles and organizational cul-
ture. This study thus aligns with and expands upon symbolic interpretations in HCI,
highlighting the necessity of adapting metaverse technology to meet diverse user ex-
pectations and work requirements (Gopal & Prasad, 2000). Interaction mode and agent
embodiment also play a crucial role in user EXP within immersive environments (Bes-
son & Gauttier, 2023).

Diederich et al. (2022) discuss how virtual agents’ interaction modes and embodi-
ment affect user engagement, emphasizing that high social presence—such as avatars
in the metaverse—can foster increased user involvement and acceptance. This study
extends this understanding, revealing that metaverse’s potential for enhancing collabo-
ration and training lies in providing immersive environments that enhance presence and
realism. However, task-driven design is essential; users in roles focused on design or
prototyping benefit from virtual embodiment, while more administrative functions may
find limited utility. Thus, HCI frameworks emphasizing task alignment are critical for
metaverse applications to effectively serve diverse professional needs (Gerlach & Kuo,
1991). Finally, this study suggests adapting traditional HCI and technology acceptance
models, such as TAM, to accommodate the unique demands of immersive environ-
ments.

7 Limitations and Future Work

This explorative study investigates metaverse acceptance in the paper and packaging
industry in a work and collaboration context using a living lab approach. While the
integration of quantitative and qualitative analyses provided valuable insights, certain
limitations exist. One limitation of this study is the relatively small sample size (n=53),
which may impact the stability of the regression model (Starbuck, 2023). A larger sam-
ple would enhance the reliability of the findings by reducing standard errors and in-
creasing statistical power (Field, 2018). Future studies should consider expanding the
sample size to improve the robustness of the analysis and to allow for subgroup com-
parisons. In combination with a larger sample size, the use of common hypothesis tests
to check the overall relevance of the model and the dependencies of several relation-
ships could make this study's results and future studies more representative and signif-
icant (Starbuck, 2023). Another limitation is the narrowly focused literature review,
which was conducted in only two databases. Future research should expand the litera-
ture search to offer a more comprehensive and contextualized understanding of the
topic. Moreover, alternative statistical techniques, such as bootstrapping or variance-
based analytic procedures could be employed to verify the consistency of the findings



in smaller samples, as those have greater statistical power in this situation (Hair et al.,
2021) Secondly, the survey design could be refined by incorporating Likert-scales
paired with open-ended questions to capture a broader range of participant opinions
(Swamy, 2007). Furthermore, constraints in the lab setting, such as time limitations and
software constraints, impacted the exploration depth, suggesting the need for extended
lab studies with greater technological stability. Future research should expand the anal-
ysis to include customer and stakeholder perspectives, capturing external attitudes to-
ward metaverse integration. Comparative studies across similar industries or with al-
ternative TAM frameworks may reveal additional adoption factors (Wiangkham &
Vongyvit, 2023).

Appendix
Table 2. Questionnaire to the living lab
Num- Question Measured Item
ber
1 What is your age group? Demographics
2 How much experience did you already have with metaverse technology (VR, AR, MR)? EXP
3 How useful do you find the metaverse for your business activities? PU
4 How strongly do colleagues or other departments influence your decision to use the | SN
metaverse?
5 How do you think using the metaverse improves your professional image? MG
6 How applicable are the functions of the metaverse for your work tasks? JR
7 How do you rate the quality of the work you can produce in the metaverse? 0Q
8 How good can you demonstrate the results of your work with the metaverse to other peo- | RD
ple?
9 Please explain why you chose the answers you did to the questions on perceived useful- | Reasons for
nes. What experiences in relation to the real-world laboratory have influenced your opin- | opinions
ion?
10 How easy is it to use the metaverse? PEU
11 How confident are you in your personal ability to use the metaverse effectively in a work | CSE
context?
12 How do you assess the availability of technical and organizational resources in your com- | PEC
pany for the use of the metaverse?
13 How uncomfortable (anxiety, stress or nervousness) do you feel when using the | CA
metaverse?
14 How interested are you in testing metaverse functions yourself? CP
15 How much pleasure (enjoyable usage) do you get from using the metaverse? PE
16 Explain why you chose the answers you did to the questions on perceived ease of use. | Reasons for
What experiences in relation to the real-world lab have influenced your opinion? opinons
17 Would you use the metaverse in your business environment? Behavioral In-
tention

Link to shots from the living lab: https://www.linkedin.com/posts/klingele-
group_klingele-wellpappe-innovation-ugcPost-7224403492247846914-
81Rc?utm_source=share&utm medium=member desktop&rcm=ACoAADosRvo-
Brt6d29pX4UuTnsXN9ujevT6dwT4


https://www.linkedin.com/posts/klingele-group_klingele-wellpappe-innovation-ugcPost-7224403492247846914-81Rc?utm_source=share&utm_medium=member_desktop&rcm=ACoAADosRvoBrt6d29pX4UuTnsXN9ujcvT6dwT4
https://www.linkedin.com/posts/klingele-group_klingele-wellpappe-innovation-ugcPost-7224403492247846914-81Rc?utm_source=share&utm_medium=member_desktop&rcm=ACoAADosRvoBrt6d29pX4UuTnsXN9ujcvT6dwT4
https://www.linkedin.com/posts/klingele-group_klingele-wellpappe-innovation-ugcPost-7224403492247846914-81Rc?utm_source=share&utm_medium=member_desktop&rcm=ACoAADosRvoBrt6d29pX4UuTnsXN9ujcvT6dwT4
https://www.linkedin.com/posts/klingele-group_klingele-wellpappe-innovation-ugcPost-7224403492247846914-81Rc?utm_source=share&utm_medium=member_desktop&rcm=ACoAADosRvoBrt6d29pX4UuTnsXN9ujcvT6dwT4
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