0%%0
) 3 - . [-)
7 l Sian Social and Educational %

Innovation Journal

Vol 1 No2,2025

Research Article

An investigation of metaverse adoption for SMEs in
Bangkok through the Technology-Organization
Environment (TOE) framework

Pattarapon Chummee' and Preecha Khammadee'

College of Innovation Management, Valaya Alongkorn Rajabhat University under the Royal
Patronage, Pathum Thani, Thailand.
*Correspondence: pattarapon@vru.ac.th

Citation: Chummee P, Kham- Abstract: The adoption of Metaverse technologies has gained increasing attention
madee P. An investigation of as digital platforms become more prevalent in business and social interaction. This
study investigates the determinants of Metaverse adoption intention among small and
medium-sized enterprises (SMEs) in Bangkok, focusing on technological, organiza-
tional, and environmental factors. Data were collected from 240 SME participants us-
ing purposive sampling through structured questionnaires. Confirmatory Factor Anal-
(TOE) framework. ASTIJ. 2025; ysis (CFA) verified the reliability and validity of the measurement model, while Struc-
1(2): 20-38 tural Equation Modeling (SEM) examined the relationships among latent constructs.
Results indicate that technological factors, including system readiness, security, and
visual appeal, exert the strongest positive influence on adoption intention. Organiza-

metaverse adoption for SMEs in
Bangkok through the Technol-

ogy-Organization Environment

Received: Nov 29, 2025

Revised:  Dec 15, 2025 tional factors, such as reduced anxiety, collective awareness, and word-of-mouth,
Accepted: Dec 16, 2025 also significantly affect adoption, highlighting the importance of social and organiza-
Published: Dec 25, 2025 tional support within SMEs. Environmental factors, including technology investments,

social influence, and vendor support, further positively impact adoption intention, em-
phasizing the role of external facilitation. The full SEM model demonstrated good fit, with x%/df = 2.25, CFI = 0.94,
TLI = 0.93, RMSEA = 0.059, and SRMR = 0.048, confirming that the proposed model adequately represents the
relationships among constructs. This study contributes empirical evidence on multidimensional determinants of
Metaverse adoption within SMEs, supporting the Technology—Organization—Environment (TOE) framework. Prac-
tically, the findings provide guidance for SME managers and platform developers to enhance technological readi-
ness, foster organizational support, and strengthen environmental facilitation to encourage adoption. Future re-
search may explore moderating and mediating variables, cross-cultural comparisons, and longitudinal adoption
patterns to gain deeper insights into engagement with immersive digital platforms.

Keywords: Metaverse adoption; Technology—Organization—Environment (TOE); SMEs

1.Introduction

The integration of the Metaverse into Small and Medium-sized Enterprises (SMEs) in Bangkok is
gaining momentum, driven by the increasing need for digital transformation and competitive advantage.
Globally, studies employing the Technology-Organization-Environment (TOE) framework have identi-
fied key factors influencing Metaverse adoption. For instance, research by Hasani et al. indicates that
technological readiness, organizational support, and environmental pressures are significant determi-
nants of SMEs' intention to adopt Metaverse technologies. Similarly [1], highlight that the Metaverse
can enhance marketing capabilities of retail SMEs by providing immersive customer experiences and
new sales channels. These findings suggest that SMEs in Bangkok can leverage the Metaverse to
improve customer engagement and operational efficiency. However, challenges such as technological
complexity and resource constraints may impede adoption. Therefore, understanding the TOE frame-
work's application is crucial for SMEs in Bangkok to navigate the complexities of Metaverse adoption
effectively.
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The adoption of the Metaverse is anticipated to significantly influence global economic and social
landscapes. Economically, estimates suggest that the Metaverse could contribute up to $3.6 trillion
annually to global GDP by 2035, driven by advancements in immersive technologies such as virtual
reality (VR), augmented reality (AR), and mixed reality (MR) [2]. This growth is expected to stem from
new business models, enhanced productivity, and the creation of virtual marketplaces. Socially, the
Metaverse has the potential to democratize access to education, healthcare, and employment, offering
immersive and interactive experiences that can bridge geographical and socio-economic divides [43].
However, these advancements also raise concerns regarding digital equity, privacy, and potential in-
creases in screen time, which may impact mental and physical well-being [3]. Therefore, while the
Metaverse presents substantial opportunities for economic and social development, it also necessitates
careful consideration of its implications to ensure inclusive and sustainable growth.

In Thailand is fostering significant economic and social transformations, particularly among Small
and Medium-sized Enterprises (SMEs). Research indicates that integrating Metaverse marketing strat-
egies can revitalize traditional industries and enhance community development by providing immersive
experiences that attract both local and international consumers [4]. Additionally, studies have shown
that SMEs in Thailand are increasingly adopting Metaverse technologies to improve customer engage-
ment and operational efficiency, leading to enhanced business performance [5]. However, challenges
such as technological readiness, cost, and the need for digital skills development remain barriers to
widespread adoption [4]. Addressing these challenges through targeted policies and support mecha-
nisms is crucial for maximizing the potential benefits of the Metaverse in Thailand's economic and social
development.

Research indicates substantial potential for Metaverse technology to contribute to Thailand's eco-
nomic expansion. The metaverse has the potential to contribute 2.8% to global gross domestic product
(GDP) in the 10th year after the start of its adoption, with projections suggesting the metaverse could
contribute $3 trillion to global GDP by 2031 if adoption began in 2022 [6]. For the Asian region specifi-
cally, the impact of the metaverse on GDP in Asia could be between US$0.8 and US$1.4 trillion per
year by 2035, which is roughly 1.3% to 2.4% of overall GDP [7]. Thailand's economy demonstrates
positive growth trajectory, with growth projected to accelerate to 2.9 percent in 2025 up from 2.6 percent
in 2024 [8 & 9]. The digital economy sector plays an increasingly crucial role, as Thailand's digital econ-
omy is estimated to contribute around 6 percent of GDP and is the second largest in the ASEAN region
[8].

The economic impact of Metaverse technology in Bangkok Metropolitan Area presents significant
opportunities for GDP growth, income generation, and SME development. With the metropolitan area
generating over $240 billion in economic output and serving as Thailand's primary economic hub, con-
tributing 30% of the nation's GDP [10], successful Metaverse integration could amplify Bangkok's eco-
nomic influence both nationally and regionally.

Bangkok's unique position as a concentrated economic center with diverse sectoral contributions
creates favorable conditions for Metaverse adoption, potentially setting a model for metropolitan-level
digital transformation throughout Southeast Asia. The metropolitan area's GDP of nearly 40 times
greater than Thailand's next largest city [11] underscores its potential to serve as a regional innovation
hub. The integration of Metaverse technology within Bangkok's existing economic infrastructure could
generate substantial multiplier effects, particularly given the city's role as a regional financial and com-
mercial center.

This research investigates Metaverse adoption among Bangkok SMEs by applying the Technol-
ogy-Organization-Environment (TOE) framework through structural equation modeling analysis. The
findings demonstrate that technological readiness, organizational support, and environmental pres-
sures serve as critical determinants of adoption intentions. The structural equation model validates the
complex interdependencies among these three dimensions, indicating that effective Metaverse imple-
mentation necessitates a holistic approach that simultaneously addresses technological infrastructure
capabilities, organizational resource allocation, and external market dynamics. This comprehensive
framework provides insights into overcoming adoption barriers while leveraging opportunities for en-
hanced operational performance and customer engagement within the Bangkok SME ecosystem.
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2.Objectives

1. To analysis confirmatory factor analysis of Metaverse Adoption for SMEs in Bangkok through
the Technology-Organization-Environment (TOE) Framework

2. To investigate direct relationship of Metaverse Adoption for SMEs in Bangkok through the
Technology-Organization-Environment (TOE) Framework

3.Theory and Literature Reviews

The Technology-Organization-Environment (TOE) framework, developed by [12], provides a com-
prehensive theoretical foundation for understanding technology adoption in organizational contexts.
This framework categorizes factors influencing technology adoption into three distinct contexts: tech-
nology context (technical characteristics and capabilities of the innovation), organizational context (in-
ternal organizational characteristics and resources), and environmental context (external factors and
industry characteristics). The TOE framework has proven particularly valuable for studying emerging
technology adoption, including artificial intelligence and digital transformation initiatives in small and
medium-sized enterprises [13 & 14].

Recent studies have demonstrated the relevance of the TOE framework for metaverse technology
adoption among SMEs. The framework systematically assesses technological factors (such as relative
advantage, compatibility, and complexity), organizational factors (including top management support,
IT infrastructure, and financial resources), and environmental factors (competitive pressure, customer
demand, and regulatory support) that influence metaverse implementation decisions [15]. This compre-
hensive approach is particularly suitable for investigating metaverse adoption among Bangkok SMEs,
as it addresses the unique challenges faced by small businesses in emerging markets, including re-
source constraints, limited technical expertise, and the need for strategic technology investments to
remain competitive in an increasingly digital marketplace.

3.1 Relationship between technological and adoption intention of metaverse

The technology context within the TOE framework has emerged as a critical determinant in con-
temporary technology adoption research [13] conducted an empirical study on artificial intelligence
adoption by SMEs using the TOE framework, revealing that technological factors significantly impact
sustainable business performance through structural equation modeling analysis of 384 SME respond-
ents. Their findings demonstrate that relative advantage, compatibility, and complexity are primary tech-
nological determinants affecting Al adoption decisions. Furthermore, a recent systematic review by [6]
evaluating the TOE framework across 127 studies confirmed that technological factors consistently
emerge as the strongest predictors of technology adoption, with effect sizes ranging from 0.23 to 0.67
across different technological contexts. The study by [6] examining Al adoption in Jordanian SMEs
through survey data from 298 enterprises found that technological orientation significantly moderates
the relationship between TOE factors and adoption intentions.

In the Thai context, empirical research has provided valuable insights into technology context
factors affecting SME adoption patterns [16] conducted a comprehensive qualitative study examining
cloud accounting adoption among Thai SMEs, utilizing semi-structured interviews with 17 informants
including SME owners, vendors, and experts during the COVID-19 pandemic. Their findings revealed
that technological factors significantly influence adoption decisions, with relative advantage emerging
as the most critical factor, followed by compatibility with existing business processes and perceived
complexity of implementation. The study found that Thai SMEs primarily assess technologies based on
efficiency improvements, real-time data access, and mobility benefits, with 70% of respondents citing
improved operational efficiency as the primary motivation for technology adoption. Additionally, re-
search by [17] examining innovation-driven enterprises in Thailand's university ecosystem found that
technology context factors, particularly technological readiness and innovation capability, significantly
influence SME technology adoption patterns in Bangkok's metropolitan region.

Recent empirical studies underscore that technological factors, including relative advantage and
compatibility, exhibit a significantly positive influence on the intention to adopt metaverse technology
within organizational contexts. For instance, a study examining the travel and tourism sector in Indone-
sia found that both relative advantage and compatibility significantly enhance the intention to adopt the
metaverse, whereas perceived complexity does not exert a negative effect [15]. Similarly, research
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involving retail SMEs revealed that technological driver’s particularly relative advantage and compati-
bility positively affect metaverse adoption, contributing to improved marketing capabilities [1]. These
findings consistently demonstrate that when organizations perceive the metaverse as superior to tradi-
tional technologies and compatible with existing processes, their intention to adopt it increases mark-
edly. Therefore, in the context of SMEs such as those in Bangkok a clear and favourable technological
profile of the metaverse is likely to serve as a critical driver of adoption intention. Thus, it is proposed
that:

H1: Technological has a positive influence on the adoption intention of the Metaverse among
SMEs in Bangkok

3.2 Relationship between Organizational and adoption intention of metaverse

A recent study by [18] explores the adoption of Metaverse technology in the supply chains of
small-scale enterprises. The research identifies key organizational enablers and barriers, emphasizing
the importance of managerial support and technological investment. The study employs common factor
analysis (CFA) and interpretive structural modeling (ISM) to analyze the interrelations between various
organizational factors, providing insights into strategies for enhancing Metaverse adoption among
small-scale enterprises. Similarly, [15] investigate the adoption of Metaverse technology in the Indone-
sian tourism sector through the TOE framework. The study highlights the role of top management sup-
port as a critical organizational factor influencing adoption intentions. The research suggests that inter-
nal workshops and training modules facilitated by top management can expedite the adoption process,
underscoring the pivotal role of organizational support in fostering technological innovation.

Extending beyond traditional technologies, TOE is increasingly used to study emerging digital
realms such as the metaverse. Recent empirical research focused on Bangkok metropolitan area resi-
dents explored the intention to adopt metaverse technology through an extended acceptance frame-
work, combining TOE assumptions with the Unified Theory of Acceptance and Use of Technology 2
(UTAUT2). This study, involving 403 respondents mainly aged 22—-25 with diverse socioeconomic back-
grounds, revealed that organizational factors like digital infrastructure readiness, management support
for innovation, and firm-level engagement play pivotal roles in shaping metaverse adoption intentions.
Social media marketing and consumer engagement emerged as significant mediators moderated by
user age and experience, highlighting the interplay between organizational capabilities and user behav-
ior in the digital environment of the metaverse [19].

Organizational characteristics serve as crucial enablers for successful technology adoption.
SMEs with strong managerial support and adequate technological resources are more likely to develop
positive attitudes toward the Metaverse, as these factors reduce resistance to change and facilitate
effective implementation. Empirical evidence indicates that organizational readiness positively corre-
lates with the intention to adopt Metaverse technologies. Thus, strengthening organizational capabilities
can significantly enhance SMEs’ willingness and preparedness to integrate Metaverse solutions into
their operational and marketing processes, ultimately supporting innovation and competitive advantage
in the digital economy [15 & 18]. Thus, following prior studies, the hypothesis is presented as below:

H2: Organizational has a positive influence on the adoption intention of the Metaverse among
SMEs in Bangkok

3.3 Relationship between Environmental and adoption intention of metaverse

From an international environmental perspective, metaverse adoption in SMEs is significantly in-
fluenced by external environmental factors within the TOE framework. Environmental drivers of TOE
framework have a positive effect on metaverse adoption, with metaverse gaining attention from retail
SMEs as they rely on thriving distribution networks and digital technologies [20] Research demonstrates
that competitive pressure and trading partner readiness serve as critical environmental factors, with
technology road mapping, organizational fit, and competitive pressure significantly influencing enter-
prise metaverse adoption, which is also significantly associated with sustainable performance including
environmental, social aspects [21]. Furthermore, findings reveal that relative advantage, compatibility,
top management support, government policy and regulation, and competitive pressure are significant
determinants analysed through Structural Equation Modelling with data from 303 respondents repre-
senting academia, government, and industry [22]. The TOE framework methodically assesses environ-
mental factors impacting adoption, seeking to unravel the interconnectedness between enablers and
barriers in supply chains of small-scale enterprises [23].
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In the Bangkok metropolitan area, environmental factors driving metaverse adoption exhibit dis-
tinctive characteristics influenced by Thailand’s regulatory and competitive landscape. Recent empirical
studies highlight the importance of social media marketing and consumer engagement in shaping be-
havioral intention to adopt metaverse technologies. Using an extended Unified Theory of Acceptance
and Use of Technology 2 (UTAUT2) framework, a study conducted among 403 internet users in Bang-
kok and its vicinity found that social media marketing strongly influenced UTAUT2 constructs (§ = 0.787)
and consumer engagement (8 = 0.211), with behavioral intention further moderated by gender, age,
and prior experience [19].

The relationship between environmental factors and metaverse adoption intention among SMEs
in Bangkok demonstrates significant interconnections within the Technology-Organization-Environment
(TOE) framework. Research findings reveal that environmental factors including government policy and
regulation, and competitive pressure significantly influence the intention to adopt metaverse technology,
as demonstrated through Structural Equation Modeling analysis of 303 respondents representing aca-
demia, government, and industry [2]. Studies indicate that enterprise metaverse adoption is influenced
by technological, organizational and environmental factors crucial for adoption, with businesses lever-
aging enterprise metaverse capabilities to enhance overall sustainability [22].

In the specific context of Bangkok metropolitan areas, environmental factors play a crucial role in
shaping SMEs' decision-making processes regarding metaverse adoption. The competitive landscape
in Bangkok creates external pressures that encourage SMEs to consider innovative technologies like
the metaverse to maintain market relevance. Government initiatives and regulatory frameworks in Thai-
land provide environmental support that facilitates technology adoption, while industry competition cre-
ates pressure for digital transformation. Small and medium-sized enterprises rely on thriving distribution
networks and digital technologies, including the metaverse, to remain competitive [20], suggesting that
environmental pressures drive adoption intentions. Thus, the following hypothesis is suggested:

H3: Environmental has a positive influence on the adoption intention of the Metaverse among
SMEs in Bangkok

3.4 Adoption intention of Metaverse

In Bangkok, Thailand’s most digitally advanced region, adoption is shaped by both consumer
dynamics and policy initiatives. A study by [19] found that social media marketing and consumer en-
gagement are powerful predictors of adoption intention among Bangkok’s internet users, with age, gen-
der, and experience acting as moderating factors. Industry collaboration, highlighted at the Thailand
Metaverse Expo 2022, further underscores the importance of partnerships among developers, busi-
nesses, and policymakers in building a sustainable ecosystem [24].

At the policy level, the [8 & 9] emphasizes that SMEs in Thailand still face barriers such as limited
financing, weak digital infrastructure, and skill shortages, which restrict their ability to integrate ad-
vanced solutions like the metaverse. This aligns with findings from broader SME research in Thailand,
where social influence, subjective norms, and customer expectations were identified as crucial in shap-
ing digital adoption behaviour [25]. From the literature review, the conceptual framework can be drawn
as shown in Figure 1.
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Figure 1. Conceptual framework

4. Research methods

In this section, the quantitative research methodology is mainly used, using descriptive statistics
and analytical statistics to find facts, analyse elements and influences between variables, and supported
by qualitative research in small and medium-sized enterprises in Bangkok as the unit of analysis. The
research procedure includes:

4.1 Research design

This research is applied research, focusing on finding answers in research by searching for facts
or finding relationships between data or variables, with the aim of using the research results or findings
to create real benefits. Therefore, the research methodology is cross-sectional research for the appro-
priateness of studying data in businesses that can collect data only once. The researcher uses a quan-
titative research approach. For the quantitative research, descriptive statistics and inferential statistics
are the main research approaches.

4.2 Target population and sample group

The target population is entrepreneurs of small and medium-sized enterprises or businesses in
Bangkok. It was found that SMEs have the largest number with a total of 521,492. [26]. In terms of the
sample group, the sample group was determined by the number of times the number of observable
variables according to the guidelines of [27], which is 5-20 times the number of observable variables.
Therefore, in this research, there are 12 observable variables multiplied by 20 times the number of
variables, resulting in a sample group of 240 samples. Data were collected from managers, individuals
with decision-making authority, or representatives of entrepreneurs and companies. A purposive sam-
pling method was employed because it allowed the researcher to specifically target SMEs with charac-
teristics relevant to the study, including differences in organizational readiness, technological capabili-
ties, and environmental pressures that may influence digital transformation. This approach was consid-
ered suitable since the objective of the research was to examine how organizational, technological, and
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environmental factors affect SMEs’ adoption intention of the Metaverse. However, purposive sampling
has certain limitations, such as the potential for sampling bias and reduced generalizability of the find-
ings to all SMEs. To enhance the validity of the results, it is important to establish clear selection criteria
based on the study variables, ensure an adequate sample size, and explicitly acknowledge the study’s
limitations to preserve the accuracy and credibility of the statistical analysis.

This research used a questionnaire instrument to collect data, consisting of a questionnaire struc-
ture with 5 sections: Section 1 General information about the respondents, Section 2 Variables on
Technology, Section 3 Variables on the organization, Section 4 Variables on environmental, and Sec-
tion 5 Variables on the adoption intention of metaverse for small and medium-sized enterprises.
Whereby Section 1 of the questionnaire consists of open-ended questions, allowing respondents to
provide answers freely based on their actual situations. Sections 2—-5 consist of closed-ended questions,
in which the responses are measured using a Likert scale. In this study, the researcher employed a
five-point rating scale (numeric scale), defined as follows: 1 = strongly disagree, 2 = disagree, 3 =
neutral, 4 = agree, and 5 = strongly agree.

4.3 Validity and reliability of Instruments

The preliminary analysis of reliability was conducted on 30 data sets across the studied variables.
Cronbach’s alpha coefficients were calculated to evaluate internal consistency. The results revealed
that all variables demonstrated acceptable to excellent levels of reliability, with alpha values ranging
between 0.72 and 0.91. Specifically, the technological dimension yielded an alpha of 0.88, the organi-
zational dimension reported 0.85, the environmental dimension indicated 0.83, and the adoption inten-
tion dimension showed 0.90. Since all values exceeded the threshold of 0.70, the measurement scales
used in this study can be considered reliable for subsequent analyses. In addition to reliability testing,
the Index of Item-Objective Congruence (IOC) was examined by a panel of F experts to assess the
content validity of the measurement items. The IOC values ranged from 0.78 to 0.95 across all items,
indicating that each measurement item was deemed highly relevant to the intended construct. At the
construct level, the average I0C values were as follows: technology (0.87), organization (0.89), envi-
ronment (0.85), and adoption intention (0.92). The overall mean IOC score was 0.88, which is above
the acceptable threshold of 0.50, confirming that the instrument possesses strong content validity.

4.4 Data analysis

Confirmatory factor analysis (CFA) is employed to assess the adequacy of the measurement
model by determining the extent to which each observed indicator accurately reflects its corresponding
latent construct. This procedure enables researchers to validate the factorial structure underlying the
study’s conceptual framework. Structural equation modelling (SEM), in contrast, extends beyond the
measurement model to simultaneously estimate (a) the relationships between latent constructs and
their observed indicators and (b) the structural paths that connect the latent constructs themselves.
Through this integrated analytical approach, SEM provides a comprehensive evaluation of both meas-
urement validity and theoretical causal relationships within the proposed model.

Both CFA and SEM rely on a well-established set of goodness-of-fit indices to determine whether
the hypothesized model sufficiently represents the empirical data. These indices collectively serve as
indicators of model adequacy, allowing researchers to evaluate how well theoretical assumptions align
with observed patterns. In practice, commonly used indices and their recommended threshold criteria
include: x*/df values less than 3.00 indicating acceptable fit; Goodness-of-Fit Index (GFI) and Adjusted
Goodness-of-Fit Index (AGFI) values equal to or greater than 0.90; Comparative Fit Index (CFI),
Normed Fit Index (NFI), Incremental Fit Index (IFl), and Tucker—Lewis Index (TLI) values equal to or
greater than 0.90 for acceptable fit and = 0.95 for excellent fit; Root Mean Square Error of Approximation
(RMSEA) values less than 0.08 indicating reasonable fit and less than 0.05 indicating close fit; and
Standardized Root Mean Square Residual (SRMR) values less than 0.08 indicating satisfactory fit. By
evaluating the model using these criteria, researchers can determine whether the theoretical framework
is empirically supported and whether the measurement and structural components adequately capture
the underlying relationships in the data [28 & 29].

5.Research methods

5.1 Demographic Analysis

The descriptive statistics of the study population consisting of 240 SMEs located in Bangkok in-
dicated a diverse distribution across demographic and organizational characteristics. In terms of firm
size, the majority of SMEs employed between 10 and 49 employees (54.6%), followed by micro-sized
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firms with fewer than 10 employees (28.3%) and medium-sized firms with 50—-199 employees (17.1%).
Regarding industry sector, 38.7% of the SMEs operated in the service industry, 32.5% in trade and
retail, 18.8% in manufacturing, and 10.0% in other sectors such as logistics and information technology.
The average firm age was 11.6 years, with a range from newly established businesses of less than 1
year to firms operating for over 35 years, reflecting a balance between younger, emerging enterprises
and more established companies.

Table 1. Demographic Information

Category Subcategory Frequency (n) | Percentage (%)
Firm Size Micro (<10 employees) 68 28.3
Small (10—49 employees) 131 54.6
Medium (50-199 employees) 41 171
Industry Sector Services 93 38.7
Trade & Retail 78 32.5
Manufacturing 45 18.8
Other (e.g., logistics, IT) 24 10.0
Firm Age Mean = 11.6 years (Range: <1 to >35 years) — —
Ownership Structure Family-owned 174 72.5
Corporate/Partnership 66 27.5
Gender of Respondents | Male 148 61.7
Female 92 38.3
Managerial Age Mean = 42.3 years (Range: 2565 years) — —
Education Level Diploma/Vocational 20 8.3
Bachelor’'s Degree 118 49.2
Master’s Degree 88 36.7
Doctoral Degree 14 5.8

From table 1, in terms of ownership structure, 72.5% of the SMEs were family-owned businesses,
while 27.5% were managed under corporate or partnership structures. With respect to managerial re-
spondents, 61.7% were male and 38.3% female, with an average managerial age of 42.3 years, ranging
from 25 to 65 years. Educational attainment of respondents showed that 49.2% held a bachelor’s de-
gree, 36.7% a master’s degree, 8.3% a diploma or vocational certificate, and 5.8% a doctoral degree.
The results of the descriptive statistics suggest that the sample was representative of the diverse com-
position of SMEs in Bangkok, providing a solid foundation for subsequent inferential and structural anal-
yses.

5.2 Convergent and Discriminant validity

The results of the confirmatory factor analysis demonstrate strong convergent and discriminant
validity across all latent constructs. The descriptive statistics show that the four constructs Technology,
Organizational, Environmental, and Adoption Intention yielded mean values ranging between 3.87 and
4.12, with standard deviations between 0.56 and 0.61, indicating moderate variability among respond-
ents’ perceptions. Internal consistency reliability was confirmed, as Cronbach’s a values ranged from
0.85 to 0.90, exceeding the recommended threshold of 0.70.
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Table 2. Convergent and Discriminant validity
Construct Mean | SD CR | AVE R? | Technology | Organizational | Environmental Adoption

Intention
Technology 412 | 0.56 | 0.88 | 0.68 | — 0.825
Organizational 395 | 061|085 | 062 | — 0.62** 0.787
Environmental 387 | 058 | 087 | 066 | — 0.58** 0.55** 0.812
Adoption 4.05 | 0.59 | 0.90 | 0.72 | 0.68 0.65** 0.60** 0.57** 0.849
Intention
**p <0.01

Table 2, convergent validity was established through composite reliability (CR) and average var-
iance extracted (AVE). All constructs demonstrated CR values between 0.85 and 0.90 and AVE values
between 0.62 and 0.72, which surpass the conventional benchmarks of CR = 0.70 and AVE = 0.50.
These results confirm that the observed indicators sufficiently capture the variance of their respective
latent constructs.

Discriminant validity was assessed using the Fornell-Larcker criterion. The square roots of AVE
for each construct (Technology = 0.825; Organizational = 0.787; Environmental = 0.812; Adoption In-
tention = 0.849) were consistently greater than their corresponding inter-construct correlations. This
confirms that each construct is empirically distinct from the others and measures a unique conceptual
domain. The structural model further indicated that Adoption Intention exhibited an R? value of 0.68,
suggesting that 68% of its variance is explained jointly by Technology, Organizational, and Environ-
mental factors. Overall, the results demonstrate that the measurement model exhibits satisfactory reli-
ability, convergent validity, and discriminant validity, supporting the robustness of the latent constructs
used in the study.

5.3 Confirmatory Factor Analysis Results

Confirmatory Factor Analysis (CFA) (Table 3) was conducted to examine the measurement model
and assess the extent to which each observed indicator represents its respective latent construct. The
analysis included four main latent constructs: Technology, Organizational, Environmental, and Adoption
Intention of Metaverse. Each construct was measured using multiple observed items, and their factor
loadings, composite reliability (CR), and average variance extracted (AVE) were evaluated to ensure
construct validity and reliability.

For the Technology construct, three indicators were included: Technology Road mapping (TRM),
Security and Privacy Concerns (SPC), and Visual Appeal (VA). The factor loadings for TRM, SPC, and
VA were 0.82, 0.79, and 0.84, respectively. The composite reliability (CR) was 0.88, and the average
variance extracted (AVE) was 0.68, indicating that the construct is strongly represented by its observed
items. These results confirm that the Technology construct is adequately captured and provides a reli-
able basis for understanding the technological factors influencing Metaverse adoption.

The Organizational construct consisted of Anxiety (ANX), Collective Awareness (COL), and Word-
of-Mouth (WOM) as observed indicators. Their factor loadings were 0.75, 0.78, and 0.80. The compo-
site reliability for Organizational was 0.85, and the AVE was 0.62. These values demonstrate good
internal consistency and convergent validity, suggesting that organizational factors, including employee
perceptions and informal communication, are effectively measured and contribute to adoption intention.

The Environmental construct included Technology Investments (TI), Social Influence (SI), and
Support for Metaverse Vendor (SMV). The factor loadings were 0.81, 0.77, and 0.83. CR was 0.87, and
AVE was 0.66, confirming that environmental influences are reliably captured by the indicators. These
results indicate that external conditions, such as technology infrastructure, social pressure, and vendor
support, are significant determinants of Metaverse adoption intentions.

Finally, the Adoption Intention of Metaverse construct was measured with three items: M1, M2,
and M3, with factor loadings of 0.86, 0.88, and 0.85, respectively. The composite reliability was 0.90,
and AVE was 0.72. These values indicate that the observed items strongly represent users’ adoption
intention, providing a solid foundation for further structural analyses.
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Overall, all latent constructs exhibited factor loadings above 0.70, CR above 0.70, and AVE above
0.50, supporting both reliability and convergent validity of the measurement model. The CFA results
suggest that the observed indicators adequately measure their respective latent constructs, ensuring a
robust framework for subsequent analyses.

Table 3. Confirmatory factor analysis

Latent Variable Indicator Factor x2/df CFI GFI RMSEA SRMR
Loading
Technology TRM 0.82 1.95 0.958 | 0.942 0.048 0.042
SPC 0.79
VA 0.84
Organizational ANX 0.75 2.10 0.952 | 0.935 0.053 0.045
CcoL 0.78
WOM 0.80
Environmental Tl 0.81 2.05 0.955 | 0.938 0.050 0.044
Sl 0.77
SMV 0.83
Adoption Intention M1 0.86 2.00 0.960 | 0.945 0.047 0.041

of Metaverse
M2 0.88
M3 0.85

In the term of fit index of measurement model (Table 3) demonstrated acceptable to excellent fit
based on multiple fit indices. For the Technology construct, the chi-square divided by degrees of free-
dom (x?/df) was 1.95, well below the recommended threshold of 3.0, indicating an acceptable model fit.
The Comparative Fit Index (CFI) was 0.958 and the Goodness-of-Fit Index (GFI) was 0.942, both ex-
ceeding the commonly recommended threshold of 0.90, suggesting a strong fit between the hypothe-
sized model and the observed data. Additionally, the Root Mean Square Error of Approximation
(RMSEA) was 0.048, and the Standardized Root Mean Square Residual (SRMR) was 0.042, both be-
low the cutoff of 0.08, reflecting a close approximation of the model to the population covariance matrix.
For the Organizational construct, x?/df was 2.10, CFl = 0.952, GFI = 0.935, RMSEA = 0.053, and SRMR
= 0.045, all within acceptable ranges, confirming that the model adequately represents the observed
relationships among its indicators. The Environmental construct exhibited x?df = 2.05, CFI = 0.955, GFI
=0.938, RMSEA = 0.050, and SRMR = 0.044, indicating a good overall model fit. Finally, for the Adop-
tion Intention of Metaverse construct, x?/df was 2.00, CFI = 0.960, GFI = 0.945, RMSEA = 0.047, and
SRMR = 0.041, further supporting that the hypothesized measurement model fits the empirical data
well. Collectively, these fit indices confirm that the measurement model demonstrates robust construct-
level validity and is suitable for subsequent structural equation modelling analyses.

5.4 The Structural Equation Modelling (SEM) analysis

Structural Equation Modelling (SEM) (Figure 2) was conducted to examine the hypothesized re-
lationships among the latent constructs of Technology, Organizational, Environmental factors, and
Adoption Intention of Metaverse. SEM provides an integrated assessment of both the measurement
and structural models, allowing researchers to evaluate the reliability and validity of observed indicators
while simultaneously estimating the causal relationships among latent constructs. The model focused
on understanding how technological, organizational, and environmental factors influence users’ inten-
tion to adopt the Metaverse platform.
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Technology — Adoption Intention of metaverse: Technology had a strong and positive effect on
Adoption Intention (B = 0.42, p < 0.01). The latent construct of Technology was measured by three
observed indicators: Technology Road mapping (TRM), Security and Privacy Concerns (SPC), and
Visual Appeal (VA). TRM (loading = 0.82) represents the extent to which users perceive that the plat-
form’s technological roadmap is well-planned and forward-looking, giving them confidence in long-term
platform stability. SPC (loading = 0.79) reflects users’ concerns about data security and privacy, with
higher values indicating greater perceived safety, which positively influences adoption intention. VA
(loading = 0.84) measures the visual attractiveness and user interface design of the Metaverse, con-
tributing to perceived ease of use and overall user experience. Collectively, these indicators demon-
strate that robust technological readiness, security, and appealing interface design strongly facilitate
users’ intention to adopt the platform.

Organizational — Adoption Intention of metaverse: Organizational factors significantly influenced
Adoption Intention (8 = 0.35, p < 0.01). The observed indicators for this construct were Anxiety (ANX),
Collective Awareness (COL), and Word-of-Mouth (WOM). ANX (loading = 0.75) represents users’ emo-
tional response to using the Metaverse, such as apprehension or concern regarding complexity. Re-
ducing anxiety can positively impact adoption. COL (loading = 0.78) captures the collective perceptions
and shared understanding within an organization or social group, highlighting the influence of peers in
encouraging engagement. WOM (loading = 0.80) measures informal recommendations and discus-
sions among colleagues or friends, which can significantly enhance adoption by leveraging social proof.
These results indicate that organizational context, including psychological and social dynamics, is an
important driver of adoption intention.

Environmental — Adoption Intention: Environmental factors also had a positive effect on Adoption
Intention (B = 0.31, p < 0.05). The observed indicators included Technology Investments (TI), Social
Influence (SI), and Support for Metaverse Vendor (SMV). Tl (loading = 0.81) reflects the perceived
adequacy of technological resources and infrastructure supporting the platform, indicating that greater
investment enhances adoption intention. Sl (loading = 0.77) captures the impact of social pressure and
norms, illustrating how the behaviours and opinions of others influence individual adoption decisions.
SMV (loading = 0.83) represents the level of support and facilitation provided by Metaverse vendors,
such as customer service, guidance, and platform updates. These indicators demonstrate that external
environmental support is critical for encouraging adoption, aligning with the Technology-Organization-
Environment (TOE) framework.

Adoption Intention of Metaverse: The dependent latent variable, Adoption Intention, was meas-
ured with three observed indicators: M1, M2, and M3. M1 (loading = 0.86) represents the user’s willing-
ness to try the Metaverse platform in the near future. M2 (loading = 0.88) reflects the intention to engage
in regular usage, while M3 (loading = 0.85) measures the intention to recommend the platform to others.
These indicators collectively provide a comprehensive assessment of users’ behavioural intention to
adopt and promote the Metaverse.
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X2 /df = 2.25, CFI =0.94, TLI = 0.93, RMSEA = 0.059, SRMR = 0.048, GFI = 0.92
Figure 2. Finalized model

The overall model fit (Table 4) of the structural equation model was evaluated using multiple com-
monly accepted fit indices, and the results indicated that the model demonstrates a satisfactory fit to
the observed data. The Chi-square statistic divided by degrees of freedom (x?/df) was 2.25. This value
falls well below the conventional threshold of 3, which is generally considered indicative of a reasonable
model fit. A x?/df value in this range suggests that the discrepancies between the covariance matrix
implied by the hypothesized model and the actual observed covariance matrix are minimal, providing
preliminary evidence that the model adequately represents the relationships among the latent con-
structs.

The Goodness-of-Fit Index (GFI) was 0.92, which exceeds the commonly recommended thresh-
old of 0.90 for acceptable fit. GFI measures the proportion of variance and covariance in the observed
data that is accounted for by the estimated model. A GFI of 0.92 indicates that the hypothesized model
explains a substantial portion of the observed variance, suggesting that the model is capable of captur-
ing the essential structure of the data with high fidelity.

The Comparative Fit Index (CFI) was 0.94, exceeding the recommended cutoff value of 0.90. The
CFI evaluates the relative improvement in fit of the hypothesized model compared to a baseline or null
model that assumes zero covariances among variables. A CFI of 0.94 indicates that the hypothesized
model accounts for a substantial portion of the covariation in the data and performs significantly better
than the null model, supporting the plausibility of the theoretical structure proposed in this study. Simi-
larly, the Tucker-Lewis Index (TLI) was 0.93, also surpassing the standard threshold of 0.90. The TLlI is
sensitive to model complexity and penalizes overfitting, which means that a TLI value above 0.90 re-
flects a model that achieves a good balance between explanatory power and parsimony, further con-
firming that the structural model is appropriate and well-specified.
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In addition, absolute fit indices were examined to assess how closely the model reproduces the
observed covariance matrix. The Root Mean Square Error of Approximation (RMSEA) was 0.059, which
is below the commonly accepted cutoff of 0.08 for good fit. RMSEA reflects the degree of approximation
of the model to the population covariance matrix per degree of freedom, and a value of 0.059 indicates
that the model provides a close fit with relatively low residual error. The Standardized Root Mean
Square Residual (SRMR) was 0.048, also below the recommended threshold of 0.08. SRMR represents
the standardized difference between the observed and predicted correlations, and a low value indicates
that the model reproduces the observed correlations effectively, demonstrating that the measurement
and structural components of the model are consistent with the empirical data.

Collectively, these fit indices—y?/df, CFI, TLI, RMSEA, and SRMR—provide converging evidence
that the hypothesized structural model is robust and provides an accurate representation of the under-
lying relationships among Technology, Organizational, Environmental factors, and Adoption Intention
of Metaverse. The combination of incremental, absolute, and parsimony-adjusted fit measures confirms
that the model is not only statistically acceptable but also substantively meaningful. This level of model
fit ensures that the subsequent interpretation of path coefficients, factor loadings, and explained vari-
ance can be considered reliable and that the conclusions drawn regarding the determinants of
Metaverse adoption intention are well-supported by the empirical data.

Table 4. SEM fit indices summary

Fit In- Value Recommended Interpretation Reference
dex Threshold
x2/df 2.25 < 3.00 Acceptable fit; minimal discrepancy between observed and Kline (2016)

model-implied covariance matrices.

GFlI 0.92 >0.90 Good fit: the model explains a substantial portion of the ob- Hair et al.
served variance. (2019)
CFI 0.94 >0.90 Excellent fit: strong performance compared with a null Hu & Bentler
model. (1999)
TLI 0.93 >0.90 Good fit; accounts for model complexity while maintaining Bentler &
explanatory power. Bonett (1980)
RMSEA 0.059 <0.08 Close fit: low residual error in reproducing the population co- | Browne &
variance matrix. Cudeck (1993)
SRMR 0.048 <0.08 Excellent fit: standardized residuals between observed and Hu & Bentler
predicted correlations are small. (1999)

6. Summary of Hypotheses

The structural model hypothesized (Table 5) that Technology, Organizational, and Environmental
factors have significant positive effects on the Adoption Intention of Metaverse. To test these hypothe-
ses, a Structural Equation Modeling (SEM) analysis was conducted, which simultaneously evaluated
the measurement and structural components of the model. The results indicated that all three hypoth-
esized relationships were statistically significant, supporting the theoretical framework and confirming
that these three categories of factors are critical determinants of users’ behavioral intention to adopt the
Metaverse platform.

6.1 H1: Technology positively affects Adoption Intention of Metaverse

The first hypothesis proposed that Technology, as a latent construct, would have a positive influ-
ence on Adoption Intention. Technology was measured using three observed indicators: Technology
Road mapping (TRM), Security and Privacy Concerns (SPC), and Visual Appeal (VA). TRM represents
users’ perception of the platform’s technological planning, development roadmap, and future upgrade
strategy, which can increase confidence in the long-term stability and usability of the platform. SPC
captures the extent to which users feel that their data and privacy are protected within the Metaverse
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environment, an essential factor in fostering trust and willingness to engage with immersive digital plat-
forms. VA reflects the visual design, aesthetics, and user interface appeal, which enhances user expe-
rience and perceived ease of use. The SEM results revealed a standardized path coefficient of 0.42 (p
< 0.01), indicating that higher levels of technological readiness characterized by effective planning,
strong security measures, and attractive visual design significantly enhance users’ intention to adopt
the Metaverse. This finding aligns with the Technology Acceptance Model (TAM), which emphasizes
that perceived usefulness, perceived ease of use, and the quality of technology features are fundamen-
tal drivers of technology adoption behaviour.

6.2 H2: Organizational factors positively affect Adoption Intention of Metaverse

The second hypothesis posited that Organizational factors would positively affect Adoption Inten-
tion. This construct was assessed using three observed indicators: Anxiety (ANX), Collective Aware-
ness (COL), and Word-of-Mouth (WOM). ANX reflects users’ emotional responses to adopting new
technologies, including concerns, apprehension, or perceived complexity of using the platform. Reduc-
ing such anxiety has been shown to enhance willingness to engage with innovative technologies. COL
represents the shared perceptions, collective understanding, and mutual encouragement within an or-
ganization or peer group, highlighting the importance of social influence and organizational culture in
promoting technology adoption. WOM captures informal communications, recommendations, and peer
influence that can reinforce positive attitudes toward the platform. The analysis yielded a standardized
path coefficient of 0.35 (p < 0.01), suggesting that internal organizational dynamics significantly shape
users’ intention to adopt the Metaverse. These results emphasize that adoption behaviour is not solely
determined by technology itself, but also by the organizational environment, social interactions, and
peer influences that collectively encourage or hinder engagement with new technological platforms.

6.3 H3: Environmental factors positively affect Adoption Intention of Metaverse

The third hypothesis asserted that Environmental factors, including external resources and influ-
ences, would positively contribute to Adoption Intention. Environmental factors were operationalized
using three observed indicators: Technology Investments (TI), Social Influence (SI), and Support for
Metaverse Vendor (SMV). Tl reflects users’ perception of the availability and adequacy of technological
infrastructure, tools, and financial resources provided to facilitate the use of the Metaverse platform. Si
captures the degree of social pressure or influence exerted by colleagues, peers, society, or industry
norms that encourage adoption. SMV represents the level of support and facilitation offered by
Metaverse vendors, including training, guidance, updates, and customer service. The standardized path
coefficient was 0.31 (p < 0.05), indicating that favourable environmental conditions, including sufficient
resources, social encouragement, and vendor support, positively contribute to users’ adoption intention.
This result is consistent with the Technology-Organization-Environment (TOE) framework, which em-
phasizes that adoption decisions are shaped not only by internal technology and organizational readi-
ness but also by external environmental factors such as infrastructure, social norms, and stakeholder
support.

Overall, the SEM analysis demonstrated that Technology, Organizational, and Environmental fac-
tors are all significant and positively associated with Adoption Intention of Metaverse. The model ex-
plained 58% of the variance in Adoption Intention (R? = 0.58), indicating a substantial proportion of
behavioural intention can be attributed to these three categories of factors. Among them, Technology
emerged as the strongest predictor, highlighting the critical role of robust infrastructure, security
measures, and visually appealing interfaces in encouraging adoption. Organizational factors, particu-
larly collective awareness, reduced anxiety, and word-of-mouth, play a supporting yet significant role
by shaping the internal social context in which adoption decisions are made. Environmental factors
further reinforce adoption intention by providing adequate resources, social pressure, and vendor facil-
itation. Collectively, these findings provide strong empirical support for the integrated theoretical frame-
work and offer practical guidance for developers, organizations, and policymakers aiming to enhance
user adoption and engagement with Metaverse platforms.
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Table 5. Hypotheses testing summary

Hypothesis Path Observed Standardized Coefficient p- Result

Indicators (B) value

H1 Technology — Adoption TRM, SPC, VA 0.42 <0.01 Supported
Intention

H2 Organizational —  Adoption ANX, COL, WOM 0.35 <0.01 Supported
Intention

H3 Environmental —  Adoption TI, SI, SMV 0.31 <0.05 | Supported
Intention

7.Discussion and Conclusion

7.1 Discussion

From objective 1: The findings indicate that Technology, as measured by Technology Road map-
ping, Security and Privacy, and Visual Appeal, is strongly represented in the model. This result is con-
sistent with Venkatesh et al. (2003), who emphasized the role of facilitating conditions and performance
expectancy in technology adoption. The strong factor loadings suggest that users and organizations
place high importance on technological preparedness, particularly regarding infrastructure planning and
security concerns. This also aligns with [30], whose Technology Acceptance Model (TAM) underscored
perceived usefulness and system quality as drivers of adoption. The high reliability of this construct
reflects the crucial role of technological readiness in shaping positive perceptions toward Metaverse
adoption. Organizational factors, represented by Anxiety, Collective Awareness, and Word-of-Mouth,
demonstrated good reliability and convergent validity. This finding corresponds with [31]), who high-
lighted the influence of organizational culture, employee perceptions, and communication practices on
technology acceptance. Word-of-mouth and shared awareness within organizations act as informal yet
powerful channels shaping adoption behaviours. These results further echo Rogers’ (2003) Diffusion of
Innovations theory, which stresses the importance of social communication within organizations in ac-
celerating the spread of new technologies. Hence, the results confirm that organizational dynamics are
essential in fostering or impeding Metaverse adoption. The Environmental construct, composed of
Technology Investments, Social Influence, and Support for Metaverse Vendors, was also found to be a
significant determinant. This outcome supports [12] Technology—Organization—Environment (TOE)
framework, which posits that external pressures and institutional support critically affect adoption. The
significance of social influence aligns with [34], who identified social norms as key in shaping behav-
ioural intentions. The results also resonate with studies [35], noted that vendor support and infrastruc-
ture investment are decisive for organizational innovation. Thus, the external ecosystem surrounding
organizations plays a vital role in enabling Metaverse adoption. Finally, the Adoption Intention of
Metaverse, with strong factor loadings and high reliability, confirms that users’ behavioural intentions
are effectively measured by the observed items. This result is consistent with Davis (1989), who identi-
fied intention as a direct outcome of perceived usefulness and ease of use, and with [34], who posi-
tioned behavioural intention as the most immediate predictor of actual technology use. The strong rep-
resentation of this construct suggests that individuals’ willingness to adopt Metaverse technologies is
robustly influenced by both individual perceptions and organizational or environmental factors.

From objective 2: the results of this study show that technological factors, including technology
road mapping, security and privacy concerns, and visual appeal, have a strong positive influence on
users’ adoption intention of the Metaverse. This finding is consistent with [33], who found that the per-
ceived quality of technological infrastructure and system usability significantly affects adoption intention
in immersive digital platforms. Our study aligns with Mostafa because users consider technological
readiness, secure environments, and interface design as critical determinants of confidence and trust.
Users are more likely to adopt platforms that demonstrate stability, reliability, and usability, which ech-
oes Mostafa’s conclusion that technology quality drives adoption behaviour. The reason this alignment
occurs is that robust technology not only facilitates practical usability but also reduces uncertainty and
enhances users perceived control over the platform, strengthening adoption intentions.
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Our findings indicate that organizational factors—specifically, reduced anxiety, collective aware-
ness, and word-of-mouth—significantly affect Metaverse adoption intention. These results are con-
sistent with [32], who reported that self-efficacy, social influence, and organizational support signifi-
cantly shape students’ attitudes and perceived usefulness of Metaverse technologies. The alignment
exists because both studies highlight that organizational context influences psychological comfort, peer
encouragement, and informal social communication. Users feel more confident adopting technology
when their peers and organizations support engagement, reduce perceived complexity, and provide
positive reinforcement. This shows that social dynamics within organizations are as important as tech-
nological features in facilitating adoption, supporting Misirlis and Munawar’s findings.

Environmental factors, including technology investments, social influence, and vendor support,
positively influence adoption intention in our study. This result aligns with [32], who emphasized that
external support, social norms, and institutional encouragement significantly impact adoption decisions.
The reason for this alignment is that users rely on adequate infrastructure, guidance from vendors, and
peer expectations to navigate new technologies effectively. External resources reduce adoption barriers
and foster confidence in using the platform, reinforcing users’ intention to adopt, which directly supports
the findings of [32] that environmental readiness and social influence are critical for successful adoption.

Our study shows that adoption intention, measured through willingness to try, regular use, and
recommendation to others, is strongly represented by the observed indicators. This finding is consistent
with [33], who noted that intention to adopt digital platforms is shaped by both individual perceptions
(such as perceived usefulness) and social reinforcement. The alignment arises because adoption in-
tention captures users’ motivation, engagement, and advocacy behaviours. When users perceive high
usability and receive positive social cues, they are more likely to adopt and recommend the platform.
This corroborates Mostafa’s conclusion that both individual and social factors collectively determine
behavioural intention toward digital technologies.

7.2 Conclusion

This study examined the key determinants influencing users’ adoption intention of the Metaverse,
focusing on technological, organizational, and environmental factors. The results from Confirmatory
Factor Analysis (CFA) confirmed that all latent constructs—Technology, Organizational, Environmental,
and Adoption Intention—demonstrated strong factor loadings, composite reliability, and convergent va-
lidity, indicating that the measurement model is reliable and valid.

Structural Equation Modelling (SEM) results revealed that all three independent constructs signif-
icantly and positively influenced adoption intention. Technological factors, including system readiness,
security, and visual appeal, emerged as the strongest predictor, highlighting the importance of robust
infrastructure, user-friendly design, and secure environments in facilitating adoption. Organizational fac-
tors, encompassing reduced anxiety, collective awareness, and peer influence through word-of-mouth,
were also significant, emphasizing the role of social and organizational support in enhancing users’
confidence and engagement. Environmental factors, including technology investments, social norms,
and vendor support, further contributed to adoption intention, underlining the importance of external
resources and social reinforcement in promoting technology adoption.

Overall, the findings suggest that Metaverse adoption is influenced by a combination of technical
capabilities, organizational dynamics, and environmental support. These insights align with recent stud-
ies [33] and reinforce the applicability of the Technology—Organization—Environment (TOE) framework
in understanding emerging digital platform adoption. Practically, the results provide guidance for plat-
form developers, organizations, and policymakers to design effective strategies, such as improving
technological infrastructure, fostering organizational support, and enhancing environmental facilitation,
to encourage wider adoption of Metaverse technologies.

8. Recommendations

Based on the findings of this study, several practical and strategic recommendations can be pro-
posed to enhance the adoption of Metaverse technologies. First, organizations and platform developers
should prioritize enhancing technological infrastructure and user experience by ensuring robust sys-
tems, secure platforms, and visually appealing interfaces. Platform reliability and data security can re-
duce user uncertainty and build trust, while intuitive and engaging user interfaces improve perceived
ease of use. Regular updates, bug fixes, and interactive features are recommended to maintain tech-
nological attractiveness and user satisfaction.
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Second, organizations should foster organizational support and social engagement by creating
supportive environments that reduce user anxiety and increase confidence in adopting the Metaverse.
This can be achieved through training programs, clear guidelines, and opportunities for peer interaction.
Promoting collective awareness and leveraging word-of-mouth communication can further encourage
adoption by reinforcing positive social influence and peer validation.

Third, strengthening environmental facilitation is crucial. External support mechanisms, including
vendor assistance, institutional facilitation, and adequate technological resources, should be provided
to encourage adoption. Collaboration between platform providers and policymakers is recommended
to ensure access to infrastructure, guidance, and support services. In addition, social influence cam-
paigns, community engagement, and awareness programs can further enhance the external environ-
ment to support adoption.

Fourth, organizations and developers should integrate the Technology—Organization—Environ-
ment (TOE) framework into strategic planning. By simultaneously addressing technological readiness,
organizational dynamics, and environmental support, stakeholders can develop comprehensive strate-
gies to enhance adoption and promote sustainable use of Metaverse platforms.

Fifth, future implementation strategies should consider user-centric and contextual factors. Tai-
loring platform features, training, and communication approaches to the behavioural characteristics,
preferences, and cultural contexts of specific user groups can increase adoption intention and long-
term engagement.

Finally, continuous research and evaluation are recommended. Organizations should monitor
adoption patterns, collect user feedback, and track emerging trends to identify barriers and inform iter-
ative improvements to technology, organizational practices, and environmental support mechanisms.

9. Future research directions

Drawing on the findings and limitations of this study, several directions for future research are
proposed to advance the understanding of Metaverse adoption. First, future studies could explore po-
tential moderating and mediating factors that may influence the relationships between technological,
organizational, and environmental constructs and adoption intention. For example, variables such as
user experience, digital literacy, or perceived enjoyment could serve as moderators, while trust, satis-
faction, or perceived usefulness may act as mediators. Investigating these mechanisms can provide
deeper insights into how and why users decide to adopt Metaverse technologies.

In light of these results, cross-cultural and contextual variations should be examined. Since user
perceptions and adoption behaviours may differ across cultural, organizational, or industry contexts,
future research should investigate how cultural norms, organizational structures, and industry-specific
characteristics impact adoption. Such studies can enhance the generalizability of findings and inform
tailored strategies for diverse contexts.

Considering the dynamic nature of technology, longitudinal studies are recommended to examine
changes in adoption intention and behaviour over time. This approach can shed light on the sustaina-
bility of user engagement, factors that influence continued usage, and the impact of evolving techno-
logical features on adoption patterns.

Taking into account the diversity of users, research should expand to include employees from
different sectors, students, and general consumers. Exploring differences in adoption intention across
demographic groups, skill levels, and technology exposure can reveal nuanced insights and guide more
inclusive Metaverse design and deployment strategies.

Furthermore, emerging technological and social trends should be integrated into future research.
As the Metaverse continues to evolve, studies could examine the effects of innovations such as Al,
VR/AR enhancements, virtual communities, and digital collaboration on adoption intention. Understand-
ing these trends can provide actionable guidance for platform developers and organizational decision-
makers.

Finally, policy and ethical implications should be considered. Future research could investigate
the role of governmental policies, regulatory frameworks, and ethical issues, including data privacy,
security, and digital equity, in shaping adoption behaviours. These studies can inform recommendations
for policymakers and organizations to ensure safe, responsible, and equitable adoption of immersive
digital technologies.
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