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This study examines how micro, small, and medium enterprise (MSME) digitalization and
innovation influence perceived sustainable tourism contribution through MSME performance
as a mediating mechanism. The study focuses on tourism-related MSMEs in Central Java and
the Special Region of Yogyakarta (DIY), Indonesia. Using a quantitative explanatory design,
data were collected from 178 MSME owners and managers operating in culinary, homestay,
handicraft, tourism services, and creative economy sectors. Data were analyzed using Partial
Least Squares—Structural Equation Modeling (PLS-SEM) with bootstrapping and bias-
corrected and accelerated (BCa) confidence intervals. The results show that MSME
digitalization (B = 0.41, p <0.001) and MSME innovation (3 = 0.48, p < 0.001) positively and
significantly affect MSME performance. MSME performance also significantly influences
perceived sustainable tourism contribution (B = 0.56, p < 0.001). However, the direct effects
of digitalization and innovation on perceived sustainable tourism contribution were
insignificant. Mediation analysis confirmed that MSME performance fully mediates both
relationships, with significant indirect effects for digitalization (§ =0.23; 95% BCa CI [0.121,
0.338]) and innovation (B = 0.27; 95% BCa CI [0.154, 0.391]). These findings highlight
MSME performance as a strategic organizational mechanism linking digitalization and

innovation to sustainable tourism development.

1. INTRODUCTION

Tourism is a strategic economic sector in Indonesia,
contributing significantly to national economic growth
through job creation, increased foreign exchange earnings, and
strengthening the role of micro, small, and medium enterprises
(MSMEs). By 2024, the tourism sector contributed
approximately 4% to Indonesia’s Gross Domestic Product
(GDP) and became an important driver of post-pandemic
economic recovery through increasing domestic and
international tourist mobility [1]. This contribution highlights
the growing importance of sustainable tourism development,
particularly in destinations that depend heavily on MSME-
based tourism ecosystems.

The provinces of Central Java and the Special Region of
Yogyakarta (DIY) occupy strategic positions as major tourism
destinations on the island of Java due to their strong cultural
identity, natural attractions, and dense concentration of
tourism MSMEs. In 2024, Central Java recorded 69.48 million
tourist visits supported by 1,124 tourism destinations, while
Yogyakarta recorded 38.03 million domestic tourist trips
during the same period [2, 3]. The tourism ecosystem in these
regions is strongly supported by thousands of MSMEs
operating in culinary services, handicrafts, accommodation,
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transportation, tourism services, and creative industries.
However, the rapid growth of tourist mobility also creates
increasing pressure on destination sustainability, including
environmental degradation, unequal local economic benefits,
and socio-cultural vulnerability. Consequently, improving the
sustainability capacity of tourism MSMEs has become an
increasingly important issue in regional tourism development.

Tourism MSMEs play a central role not only as tourism
service providers but also as economic and social actors that
directly shape destination sustainability. MSMEs contribute to
local employment, community empowerment, cultural
preservation, and local economic circulation [4, 5].
Nevertheless, tourism MSME:s in developing regions continue
to face substantial structural constraints, including limited
technological capability, restricted access to innovation
resources, low digital literacy, and limited organizational
capacity [6, 7]. These limitations often weaken the ability of
MSMEs to transform digital and innovation initiatives into
sustainable tourism outcomes.

In response to increasing competition and changing tourist
behavior after the pandemic, digitalization has become an
important strategic instrument for tourism MSMEs. Tourism
digitalization includes the use of e-commerce, digital payment
systems, online tourism platforms, digital marketing, and data-
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based business decision-making. Previous studies consistently
demonstrate that digitalization improves MSME operational
efficiency, market expansion, customer responsiveness, and
business competitiveness [8-11]. At the same time, MSME
innovation through product, process, marketing, and
organizational innovation enables tourism businesses to create
differentiated tourism experiences and adapt to evolving
tourist preferences [12, 13]. Innovation is particularly
important in tourism because tourism products are experience-
based, intangible, and highly dependent on service creativity
and responsiveness [14, 15].

Contemporary tourism literature further emphasizes that
tourism development should not be evaluated solely from
economic growth but also from environmental and social
sustainability dimensions. In this regard, tourism digitalization
and innovation are increasingly associated with sustainable
tourism development. Digital tourism systems, smart tourism
platforms, and sustainability-oriented innovations are
considered capable of improving destination management
efficiency, reducing environmental pressure, and encouraging
sustainable tourist behavior [16, 17]. Similarly, green
innovation and environmentally oriented business practices
have been shown to support sustainable tourism performance
across economic, environmental, and social dimensions [18,
19].

Despite the growing literature, important theoretical
limitations remain unresolved. Existing studies predominantly
examine the direct relationships between digitalization,
innovation, performance, and sustainability, while giving
limited attention to the organizational mechanisms through
which digitalization and innovation are translated into
sustainable tourism outcomes [16]. Recent studies, including
Zuiiga-Collazos et al. [20], provide important evidence
regarding the association between digitalization, innovation,
sustainability, and tourism MSME performance. However,
these studies primarily focus on direct causal relationships and
do not sufficiently explain how organizational performance
functions as an internal capability mechanism that transforms
digital and innovation capacity into sustainable tourism
outcomes.

Therefore, the present study does not merely replicate prior
models in a different geographical setting. Instead, this study
extends the existing tourism MSME literature in three
important ways. First, this study reconceptualizes MSME
performance not only as an outcome variable but as a strategic
mediating organizational capability that operationalizes the
effects of digitalization and innovation on sustainable tourism.
This perspective responds to calls from Schonherr et al. [21]
and capability-based tourism research emphasizing that
sustainability outcomes emerge through organizational
transformation processes rather than through technology
adoption alone. Second, this study integrates digitalization and
innovation simultaneously within a single mediation
framework to explain how tourism sustainability is indirectly
generated through MSME organizational performance.
Previous studies tend to examine these relationships separately
or emphasize direct effects without clarifying the intermediary
mechanism. Third, this study contributes contextual insight
from developing tourism destinations characterized by
resource limitations, uneven digital readiness, and strong
socio-cultural tourism dependence, conditions that differ
substantially from the assumptions commonly embedded in
studies conducted in more established tourism ecosystems.

Accordingly, this study addresses a critical research gap
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concerning the limited empirical understanding of how
MSME digitalization and innovation jointly influence
sustainable tourism through MSME performance as an
intervening organizational mechanism. By focusing on
tourism MSMEs in DIY, this study develops and tests an
integrated structural model linking digitalization, innovation,
MSME performance, and sustainable tourism. The findings
are expected to contribute theoretically to tourism MSME
capability literature and practically to sustainable tourism
policy and MSME development strategies in developing
tourism regions.

2. LITERATURE REVIEW AND HYPOTHESES

Tourism digitalization is directly viewed as a crucial
determinant in improving MSME performance, particularly in
terms of operational efficiency, market expansion, and
increased revenue. The adoption of digital technologies such
as e-commerce, e-payments, digital tourism platforms, and
digital finance enables tourism MSMEs to reach a wider
consumer base, increase transaction speeds, and improve
business productivity. Empirical studies show that MSMEs
that adopt digital practices tend to experience better sales
growth and business performance than non-digital MSMEs [8,
11].

In developing countries, including Indonesia, digitalization
also plays a strategic role in addressing changing consumer
behavior and the competitive dynamics of the tourism industry
[6, 22]. Although some studies have found that the effect of
digitalization on performance is not always statistically
significant, primarily due to limited resources and digital
literacy, the positive direction of the relationship remains
consistent [7, 20]. Furthermore, digitalization has been shown
to directly correlate with improved financial performance,
supply chain performance, and sustainable performance of
MSMEs [9, 10, 23, 24].

H1: Tourism digitalization has a positive effect on MSME
performance.

MSME innovation is a key factor that directly determines
business performance, particularly in the face of competitive
dynamics, changing consumer preferences, and uncertain
business environments. Innovation enables MSMEs to create
added value through product development, business process
improvements, marketing innovation, and organizational
renewal, which impact efficiency and competitiveness.
Several empirical studies have shown that MSME
innovativeness is positively related to financial, operational,
and commercial performance. Octasylva et al. [12] confirmed
that innovativeness is a key determinant of MSME
performance in Indonesia, while Larios-Francia and Ferasso
[13] found that product and process innovation explain a
significant proportion of the variation in MSME
organizational and economic performance in developing
countries.

Other studies also show that organizational and marketing
innovation have a significant direct impact on MSME
performance, particularly in the context of post-crisis
adaptation and external pressures [25, 26]. Furthermore, the
implementation of technological innovation has been shown
to improve MSME manufacturing performance and
productivity [27]. A literature review also confirms that



innovation is a key foundation for the competitiveness and
sustainable performance of MSME:s across sectors and regions
[28]. While the effectiveness of each type of innovation may
vary, the direction of the relationship between innovation and
performance remains generally positive and consistent [29-
31].

H2: MSME innovation has a positive effect on MSME
performance.

Tourism digitalization is seen as a key driver in achieving
sustainable tourism through increased efficiency and resource
management, as well as strengthening economic, social, and
environmental dimensions. The use of digital technologies
such as smart tourism systems, digital information platforms,
virtual reality, big data, and Information and Communications
Technology (ICT) enables tourism destinations to manage
tourist flows more effectively, reduce environmental impacts,
and increase tourist awareness and participation in sustainable
practices [16, 17].

Various studies have shown that the adoption of
digitalization has a positive relationship with tourism
sustainability, both through improving the quality of tourist
experiences, protecting culture and the environment, and
strengthening local economies. Gordon et al. [32] and Saseanu
et al. [33] emphasized that digitalization directly contributes
to green tourism practices and institutional transformation that
supports sustainable development. In the context of
destinations and local communities, information digitalization
has been shown to strengthen community-based tourism and
sustainable values, including halal and local culture [34].
Furthermore, cross-country evidence suggests that robust
digital infrastructure significantly contributes to the economic
and social sustainability of the tourism sector [35]. Despite
differences in levels of technology adoption and readiness, the
literature consistently points to a positive relationship between
tourism digitalization and destination sustainability [36-39].

H3: Tourism digitalization has a positive effect on sustainable
tourism.

MSME innovation plays a crucial role in promoting
sustainable tourism, particularly through the creation of
products, services, and business processes that align with
economic, social, and environmental principles. Innovative
tourism MSMEs are able to develop more environmentally
friendly business practices, strengthen local community
engagement, and maintain the sustainability of the
destination's cultural and natural resources. The literature
confirms that innovation is a key foundation in the sustainable
tourism development agenda, as it enables small businesses to
adapt to long-term sustainability demands [14, 40].

Empirical studies show that MSME innovation directly
contributes to the sustainability of tourism destinations
through local economic revitalization, job creation, and
improved social welfare [15, 41]. In the context of developing
countries, innovation by tourism MSMEs has been shown to
strengthen the competitiveness and performance of the
sustainable tourism industry, especially when MSMEs play a
key role in the destination ecosystem [42, 43]. Furthermore,
sustainability-oriented innovation, including green service
innovation and ESG practices, directly contributes to
improving sustainable tourism performance across economic,
social, and environmental dimensions [18, 19].
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While the level and form of innovation may vary across
contexts, the direction of the relationship between MSME
innovation and sustainable tourism consistently shows a
positive influence [44, 45].

H4: MSME innovation has a positive effect on sustainable
tourism.

The performance of MSMEs is a key pillar in realizing
sustainable tourism because they play a direct role in providing
tourism services, creating local economic value, and
strengthening the social and environmental dimensions of
destinations. MSMEs with high performance, whether in
terms of human resources, operations, finance, or services,
have a greater capacity to implement responsible and long-
term business practices. Hermawati [4] empirically
demonstrated that the human resource performance of tourism
MSMEs significantly influences responsible tourism
marketing and the competitiveness of sustainable tourism in
East Java.

In the context of tourism villages and community-based
tourism development, the performance and empowerment of
MSMEs are directly related to destination sustainability, as
demonstrated by Purnomo and Purwandari [43]. A study by
John [5] confirms that tourism MSMEs with strong
performance and organizational capabilities play a crucial role
in maintaining the resilience and sustainability of the tourism
sector post-crisis. Furthermore, the performance of MSMEs
supported by environmentally friendly practices, green
marketing, and a sustainability orientation has been shown to
strengthen sustainable tourism in Indonesia [46] and
encourage the sustainable growth of tourism MSME:s [47].

Furthermore, cross-sectoral evidence shows that the
sustainable performance of MSMESs, through strategic
planning, sustainable management, corporate social

responsibility (CSR), innovation, and a green orientation, is
positively correlated with the achievement of economic,
social, and environmental sustainability in tourism [48-51].

HS5: MSME performance has a positive effect on sustainable
tourism.

Tourism digitalization is increasingly seen as a crucial
prerequisite for achieving sustainable tourism, particularly in
developing countries that rely heavily on MSMEs. However,
various studies show that digitalization does not automatically
lead to sustainability but rather works through improving
MSME performance as a key mechanism. Diaz-Pelaez et al.
[52] demonstrated that digital strategy significantly influences
MSME performance, with innovation acting as a
reinforcement. Therefore, the benefits of digitalization are
only optimal when reflected in improved organizational
performance. Similar findings were demonstrated by Zufiga-
Collazos et al. [20], who found that digitalization in tourism

MSMEs encourages innovation and environmental
management, ultimately improving business sustainability and
performance.

In the context of rural tourism, Purnomo and Purwandari
[43] emphasized that the use of technology and service
digitalization strengthens the performance and empowerment
of MSMEs, which in turn has a direct impact on tourism
development and the sustainability of tourist villages. A study
by Al-Omush et al. [53] also showed that digital strategy
improves MSME sustainable performance by strengthening



internal capabilities, confirming the role of performance as an
intervening variable. Furthermore, Pangarso et al. [54]
emphasized that digitalization supports the improved
performance of green economy-based MSMEs, which is a
crucial foundation for the sustainability of the tourism sector.

Furthermore, cross-sectoral literature confirms that MSME
performance strengthened by digital capabilities, digital
literacy, green innovation, and the use of sustainable
technology is a key pathway to business and destination
sustainability. This is supported by Gidage and Bhide [55],
Seow et al. [56], Naayif et al. [57], Yadav et al. [58], and
Ibrahim and Aduah [59], who consistently demonstrate that
digital practices enhance sustainability through improved
business performance. Thus, in the tourism context,
digitalization contributes to sustainable tourism primarily
through improving MSME performance as a key mediating
mechanism.

H6: MSME performance mediates the effect of tourism
digitalization on sustainable tourism.

Various studies have shown that MSME innovation does
not automatically lead to tourism sustainability, but rather
operates through MSME performance as a key mediating
mechanism. Gidage and Bhide [55] demonstrated that
intellectual capital and green innovation improve MSME
financial performance through sustainability mediation,
confirming that organizational performance is the primary
channel for transforming innovation into sustainable impact.
Similar findings are supported by AlKoliby et al. [60] and
Bhatti et al. [61], who show that innovation, whether
knowledge-based, digital marketing, or big data analytics,
only has a significant impact on sustainable performance when
mediated by MSME internal capabilities and operational
performance.

In the context of green entrepreneurial orientation and
sustainability policy, Mondal et al. [49] asserted that green
entrepreneurial orientation mediates the relationship between
CSR and sustainable performance, while green innovation
strengthens this effect. This suggests that MSME strategic
innovation requires adaptive organizational performance to
drive sustainability. Yadav et al. [58] and Ibrahim and Aduah
[59] also found that digital transformation and digital literacy
indirectly influence business sustainability through innovation
and technology adoption, ultimately reflecting improved
MSME performance.

In the tourism sector, the role of MSME performance is
becoming increasingly crucial. Hermawati [4] demonstrated
that the human resource performance of tourism MSMEs
mediates the influence of leadership and responsible
marketing practices on sustainable tourism competitiveness.
Meanwhile, Neger et al. [62] emphasized that tourism
innovation and policies are only effective in increasing
environmental resilience when supported by adequate
structural conditions and institutional performance. Overall,
the literature confirms that MSME performance is a key
mediator that bridges MSME innovation with tourism
sustainability, making organizational performance a strategic
element in MSME-based sustainable tourism development
models (Figure 1) [4, 49, 55, 56, 58, 59, 61, 62].

H7: MSME performance mediates the effect of MSME
innovation on sustainable tourism.
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Figure 1. Research model

3. RESEARCH METHODS

This study employed a quantitative explanatory research
design to examine the causal relationships between tourism
digitalization, MSME innovation, MSME performance, and
perceived sustainable tourism contribution, including the
mediating role of MSME performance. A quantitative
approach was considered appropriate because the study aims
to empirically test structural relationships among latent
constructs using Partial Least Squares—Structural Equation
Modeling (PLS-SEM).

3.1 Population and sampling

The study population consisted of tourism-related MSMEs
operating in DIY, Indonesia. The MSMEs were engaged in
tourism-supporting sectors, including culinary businesses,
homestays, handicrafts, tourism services, and creative
economy enterprises located in both established and emerging
tourism destinations such as Semarang City, Semarang
Regency, Magelang Regency, Wonosobo, Banjarnegara,
Bantul Regency, and Sleman Regency.

The respondents were MSME owners, managers, or core
decision-makers rather than operational employees. These
respondents were selected because they possess strategic
knowledge regarding business digitalization, innovation
practices, organizational performance, and sustainability
orientation. The sampling technique employed purposive
sampling with the following criteria: (1) MSMEs had operated
for at least two years, (2) MSMEs were directly related to
tourism activities or tourism-supporting services, and (3)
respondents were directly involved in strategic business
decision-making.

A total of 250 questionnaires were distributed both offline
and online between June and September 2025. Of these, 195
questionnaires were returned, yielding a response rate of 78%.
After data screening, 17 questionnaires were excluded due to
incomplete responses, inconsistent answer patterns, and
outliers, resulting in 178 valid responses for analysis.

The sample size satisfies the minimum recommendation for
PLS-SEM analysis, which suggests at least 10 times the largest
number of structural paths directed at a construct and
recommends 150200 observations for mediation models with
moderate complexity [63].

3.2 Instrument development and measurement
Data were collected using a structured questionnaire

measured with a five-point Likert scale ranging from 1 =
Strongly Disagree to 5 = Strongly Agree. All measurement



items were adapted from previous validated studies and
adjusted to the context of tourism MSMEs in developing
regions.

The questionnaire development process involved three
stages. First, measurement items were adapted from prior
empirical studies related to MSME digitalization, innovation,
organizational performance, and sustainable tourism. Second,
the wording of the items was adjusted to suit the tourism
MSME context in DIY. Third, the questionnaire was evaluated
through expert review and a pilot test involving several MSME

actors to ensure clarity, contextual relevance, and readability.

Importantly, the sustainable tourism construct in this study
reflects respondents’ perceived contribution of MSME
activities toward tourism sustainability rather than objective
destination-level sustainability indicators. Therefore, the
construct is operationalized as perceived sustainable tourism
contribution across economic, social, environmental,
competitiveness, and resilience dimensions. Table 1 presents
the measurement constructs, indicators, sample questionnaire
items, and measurement sources.

Table 1. Variable measurement and questionnaire items

Variable Indicator Sample Questionnaire Item Source
DIG1 Our MSME uses digital technology in daily operations.
DIG2 We actively use digital marketing to promote tourism products/services.
Digitalization DIG3 Our business utilizes online platforms to interact with customers. [59-61]
DIG4 Digital systems are integrated into our business processes and value chain.
DIG5 Digital information supports managerial decision-making.
INV1 Our MSME regularly develops new tourism products/services.
MSME INV2 We continuo_usly im_prove oper.ational processes.
Innovation INV3 We apply innovative marketing approaches. [55, 60, 61]
INV4 We adopt digital innovation to improve competitiveness.
INV5 We develop environmentally friendly innovations.
PERF1 Our MSME has experienced improved financial performance.
MSME PERF2 Operational performance has impr_o_ved over the I_ast few years.
Performance PERF3 Our ma_rket reac_h _and competitiveness _ha\{e_ increased. [55, 59, 61]
PERF4 Business efficiency has improved significantly.
PERF5 Our MSME demonstrates sustainable business performance.
Perceived SUST1 _ Our MSME contributes to thg local tourism economy.
Sustainable SUST2 Our business activities _support comr_nunlty welfare a_nd spglal sustqmablllty.
Touri SUST3 Our MSME contributes to environmental sustainability practices. [4, 49, 62]
ourism : L -
Contribution SUST4 Our bus_lness strengthens de§t_|nat|on competitiveness.
SUST5S Our MSME contributes to tourism resilience and long-term sustainability.

3.3 Common method bias assessment

Because all variables were collected from the same
respondents using a single questionnaire and at one point in
time, common method bias (CMB) was assessed. First,
Harman’s single-factor test was conducted, and the first factor
explained less than 50% of the total variance, indicating that
common method variance was not a dominant issue.

Second, full collinearity variance inflation factor (VIF)
values were examined following Kock’s  [64]
recommendation. All full collinearity VIF values were below
the threshold of 3.3, suggesting that CMB was unlikely to
substantially inflate the structural relationships.

Procedural remedies were also applied during questionnaire
administration, including anonymity assurance, voluntary
participation, and clear separation between predictor and
criterion construct sections.

3.4 Data analysis

Data analysis was conducted using PLS-SEM with
SmartPLS software. PLS-SEM was selected because it is
suitable for prediction-oriented research, mediation analysis,
non-normal data distribution, and medium sample sizes.

The analysis procedure involved two stages: evaluation of
the measurement model (outer model) and evaluation of the
structural model (inner model). The measurement model
assessment included convergent validity, discriminant
validity, Cronbach’s Alpha, Composite Reliability (CR),
Average Variance Extracted (AVE), Fornell-Larcker
criterion, and Heterotrait—Monotrait Ratio (HTMT).
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The structural model evaluation included collinearity
testing, coefficient of determination (R?), effect size (f?),
predictive relevance (Q?), and hypothesis testing using
bootstrapping procedures.

For mediation analysis, bootstrapping with 5,000 resamples
and bias-corrected and accelerated (BCa) confidence intervals
was employed to examine the significance of indirect effects.
The mediation assessment considered direct effects, indirect
effects, total effects, and Variance Accounted For (VAF) to
determine whether the mediation was partial or full mediation.

4. RESULTS
4.1 Demographic profile of respondents

To improve the representativeness and interpretability of
the findings, respondent profiles were classified based on
region, business sector, business size, and business age. Table
2 presents the demographic and business characteristics of the
respondents involved in this study. Most respondents were
located in Central Java (57.3%), while 42.7% were from the
DIY, indicating balanced regional representation across the
two major tourism destinations. Based on business sector,
culinary businesses dominated the sample (34.8%), followed
by homestay/accommodation, handicraft/souvenir, tourism
services, and creative economy sectors. Most businesses were
micro enterprises (61.2%), reflecting the dominant structure of
tourism MSMEs in Indonesia. Regarding business age, the
majority had operated for 6-10 years (41.6%), indicating
relatively mature business experience among respondents.



Table 2. Respondent profile

Cateory Classification Frequency Percentage
Region Central Java 102 57.3
Yogyakarta 76 42.7
Culinary 62 34.8

Homestay/

Business Accommodation 33 185
Sector Handicraft/Souvenir 29 16.3
Tourism Services 28 15.7
Creative Economy 26 14.7
BUSIness Micro 109 61.2
Size Smgll 51 28.7
Medium 18 10.1
Business 2-5 years 52 29.2
Age 6-10 years 74 41.6
>10 years 52 29.2

4.2 Evaluation of measurement model (Outer model)

The measurement model was evaluated to ensure the
validity and reliability of the constructs used in this study

(Table 3). Convergent validity was tested using outer loading
and AVE values. The analysis showed that all indicators had
outer loading values above the recommended threshold of
0.70. This indicates that each indicator adequately represents
the latent construct. Although some indicators had outer
loading values in the 0.70-0.75 range, this value is still
acceptable considering the research context, which focuses on
tourism MSMEs in developing regions.

The AVE values for all constructs were above 0.50, with a
range of 0.62 to 0.69. This finding indicates that each construct
explained more than 50 percent of the variance in its indicator,
thus meeting the convergent validity criterion.

Furthermore, internal consistency reliability was evaluated
using Cronbach's Alpha and CR. The test results showed that
all constructs had Cronbach's Alpha and CR values above
0.70. Thus, it can be concluded that the indicators in each
construct have good internal consistency and the research
construct is declared reliable. Overall, the measurement model
has met the requirements for validity and reliability, making it
suitable for use in testing the structural model.

Table 3. Outer loading and Average Variance Extracted (AVE)

Variable Indicator QOuter Loading Cronbach’s Alpha Composite Reliability AVE
DIG1 0.812 0.84 0.89 0.62
DIG2 0.784
Digitalization DIG3 0.801
DIG4 0.769
DIG5 0.823
INV1 0.836 0.87 0.91 0.66
INV2 0.812
MSME Innovation INV3 0.791
INV4 0.804
INV5 0.827
PERF1 0.842 0.88 0.91 0.67
PERF2 0.819
MSME Performance PERF3 0.786
PERF4 0.803
PERF5 0.821
SUST1 0.854 0.89 0.92 0.69
SUST?2 0.826
Sustainable Tourism SUST3 0.801
SUST4 0.819
SUST5 0.833
Table 4. Fornell-Larcker criterion Discriminant validity was evaluated using the Fornell-
Larcker criterion, by comparing the square root of the Average
Variable DIG INV__PERF  SUST Variance Extracted (VAVE) and the correlation between
Digitalization 0.79 constructs (Table 4). The test results showed that all VAVE
MSME Innovation 054 081 values on the main diagonal were greater than the correlation
MSME Performance 057 062 082 between other constructs. MSME Digitalization, MSME
Sustainable Tourism 051 058 0.65 0.83

Note: DIG = Digitalization; INV = MSME Innovation; PERF = MSME
Performance; SUST = Sustainable Tourism.

Table 5. Heterotrait-Monotrait Ratio (HTMT) value

Construct Relationship HTMT
DIG - INV 0.63
DIG - PERF 0.66
DIG - SUST 0.61
INV — PERF 0.71
INV — SUST 0.69
PERF — SUST 0.75

Note: DIG = Digitalization; INV = MSME Innovation; PERF = MSME
Performance; SUST = Sustainable Tourism.
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Innovation, MSME Performance, and Sustainable Tourism
each had VAVE values of 0.79; 0.81; 0.82; and 0.83,
respectively, all of which exceeded the correlation values
between constructs. These findings confirmed that each
construct had a sufficient level of uniqueness and could be
empirically distinguished, thus the discriminant validity
criteria were declared met.

Discriminant validity was also tested using the HTMT
approach with a maximum value limit of 0.90 (Table 5). The
test results showed that all HTMT values between constructs
were in the range of 0.61-0.75, which was consistently lower
than the recommended threshold. This finding indicates that
each construct has clear conceptual differences and there is no
measurement overlap between latent variables. Thus, the



discriminant validity of the measurement model was strongly
met.

4.3 Structural model evaluation (Inner model)

Table 6 presents the results of the structural collinearity and
full collinearity assessments. The structural VIF values for all
predictor relationships ranged from 1.87 to 2.31, which are
below the recommended threshold of 5 and the ideal threshold
of 3. These findings indicate that no multicollinearity issues
exist among the predictor constructs in the structural model.

Since all variables were collected from the same
respondents using a single questionnaire at one point in time,
CMB was also evaluated. Harman’s single-factor test revealed
that the first factor explained 38.4% of the total variance,
which is below the recommended threshold of 50%, indicating
that common method variance was not a serious concern.
Furthermore, the full collinearity VIF values ranged from 2.11
to 2.45, remaining below the threshold of 3.3 suggested by
Kock [64]. Therefore, the model is considered free from
substantial CMB.

Table 6. Structural collinearity and full collinearity variance
inflation factor (VIF) assessment

Structural Relationships / Full Collinearity

Constructs VIF VIF
DIG — PERF 1.87 -
INV — PERF 1.87 —

DIG — ST 2.04 —
INV — SUST 2.12 —

PERF — SUST 2.31 -
Digitalization - 211
MSME Innovation - 2.27
MSME Performance - 2.45
Sustainable Tourism — 2.38

Note: DIG = Digitalization; INV = MSME Innovation; PERF = MSME
Performance; SUST = Sustainable Tourism.

The results of the structural model evaluation are presented
in Table 7. Based on the test results, an R? value of 0.53
indicates that MSME digitalization and MSME innovation
explain 53 percent of the variation in MSME performance,

DIM1

which falls into the moderate category. Meanwhile, an R?
value of 0.61 indicates that the combination of MSME
digitalization, MSME innovation, and MSME performance
explains 61 percent of the variation in sustainable tourism,
which falls into the moderate to near-strong category. This
finding confirms that the model has adequate explanatory
power in explaining the main endogenous constructs.
Furthermore, the effect size (f?) test shows that MSME
innovation has a greater contribution (f* = 0.29) than MSME
digitalization (f* = 0.21) in improving MSME performance,
both of which fall into the moderate category. For sustainable
tourism, MSME performance has the most substantial impact,
with an > value of 0.32, approaching the large category,
compared to MSME digitalization and innovation, which
contribute relatively little to moderately. Furthermore, the
results of the predictive relevance test show that all Q? values
are positive, namely 0.34 for MSME performance and 0.41 for
sustainable tourism. These values confirm that the structural
model has good predictive ability and is empirically relevant.

Table 7. Fornell-Larcker criterion coefficient of
determination, effect size, and predictive relevance of the
structural model

Endogenous . Category
Variables Predictor R=2 Q=2 f=2 =
MSME Digitalization 0.53 0.34 0.21  Medium
Performance MSMI.E 0.29 Medium
Innovation '
Digitalization
of MSMEs  0.61 041 0.08 Small
. (DIM)
Sustainable g Small-
Tourism - 0.14 .
Innovation Medium
MSME 032 Medium-
Performance ' High

4.4 Path and mediation significance test

The results of the hypothesis testing, including the path
coefficients and their significance levels, are visually
summarized in Figure 2.

™ 32521
DIM2  « 26401
DIM3  « 33121
35.441
DIM4 « .
19.493 Digitalization
DIMS ~ of MSMEs 1,21
4,87 . sm
MSP1 = -
0.882 1 . sE2
MSP2 = 5002 16642
MSP3 < 11171 127 ST3
25.233 24424 —  ST4
MSP4 « i}
33.376 MSME Performance 44.551 <18
MSP5 ¢« Sustainable Tourism
5,92
1,47
MSI1 ATV
MSIZ « 45718
MSI3 28712
MSI14 « 2852
25304 MSME Innovation
MSI15 «

Figure 2. Hypothesis framework
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Table 8. Path significance test results (bootstrapping)

Hypothesis Path Coefficient (B) T-Statistic P-Value Information
H1 Digitalization — MSME Performance 0.41 4.87 0.000 Supported
H2 MSME Innovation — MSME Performance 0.48 5.92 0.000 Supported
H3 Digitalization — Sustainable Tourism 0.09 121 0.226 Not Supported
H4 MSME Innovation — Sustainable Tourism 0.11 1.47 0.141 Not Supported
H5 MSME Performance — Sustainable Tourism 0.56 6.34 0.000 Supported

Hypothesis 1 states that MSME digitalization has a positive
effect on MSME performance. The bootstrapping analysis
results indicate that MSME digitalization has a positive and
significant effect on MSME performance, with a path
coefficient of B = 0.41, a t-statistic of 4.87, and a p-value of
0.000 (Table 8). A t-statistic exceeding 1.96 and a p-value
below 0.05 confirm the support for H1. These findings indicate
that the use of digital technology in operations, marketing, and
decision-making significantly improves the efficiency and
performance of MSME:s in the tourism sector.

Hypothesis 2 states that MSME innovation has a positive
effect on MSME performance. The test results indicate that
MSME innovation has a positive and significant effect on
MSME performance, with a coefficient of p = 0.48, a t-statistic
of 5.92, and a p-value of 0.000. Based on the significance
criteria, H2 is supported. These findings indicate that the
ability of MSMEs to innovate products, processes, and
marketing is a key factor in driving sustainable business
performance.

Hypothesis 3 states that tourism digitalization has a positive
effect on sustainable tourism. The analysis results show that
tourism digitalization has a path coefficient of = 0.09, with a
t-statistic of 1.21 and a p-value of 0.226. Since the t-statistic is
below 1.96 and the p-value exceeds 0.05, H3 is not supported.
These findings indicate that tourism digitalization does not
directly contribute to sustainable tourism outcomes. This
suggests that the benefits of digitalization may require
improved organizational capability and MSME performance
before generating sustainability impacts.

Hypothesis 4 states that MSME innovation has a positive
effect on sustainable tourism. The analysis results show that
MSME innovation has a path coefficient of § = 0.11, a t-
statistic of 1.47, and a p-value of 0.141. Based on the
significance criteria, H4 is not supported. These findings

indicate that MSME innovation does not directly affect
sustainable tourism but instead operates through
improvements in MSME performance as an intermediary
organizational mechanism.

Hypothesis 5 states that MSME performance has a positive
effect on sustainable tourism. The analysis results show that
MSME performance has a positive and significant effect on
sustainable tourism, with a path coefficient of B = 0.56, a t-
statistic of 6.34, and a p-value of 0.000. Thus, HS is supported.
These findings confirm that MSMEs with strong
organizational and operational performance make significant
contributions to economic, social, and environmental
sustainability within tourism destinations.

Table 9 presents the results of the mediation analysis using
the bootstrapping procedure with 5,000 resamples and BCa
confidence intervals at the 95% confidence level. The indirect
effect of MSME digitalization on sustainable tourism through
MSME performance was significant (f = 0.23; t =4.11; p <
0.001), with a 95% BCa confidence interval ranging from
0.121 to 0.338, which does not include zero. Similarly, MSME
innovation showed a significant indirect effect on sustainable
tourism through MSME performance (f = 0.27; t = 4.68; p <
0.001), with a confidence interval of 0.154 to 0.391.

The direct effects of digitalization and innovation on
sustainable tourism were previously found to be insignificant.
Therefore, MSME performance fully mediates the relationship
between MSME digitalization, MSME innovation, and
sustainable tourism. These findings strengthen the theoretical
argument that digitalization and innovation do not
automatically generate sustainability outcomes, but instead
require improved organizational and business performance as
the key mechanism linking MSME transformation to
sustainable tourism development.

Table 9. Mediation test results (indirect effect — bootstrapping)

Indirect Effect T-

P- Direct Path Type of

1 1 1 0,
Hypothesis Mediation Path (1)) Statistic Value 9% BCacl Result Mediation
H6 DIG g’UPSETRF - 0.23 4.11 0.000 [0.121,0.338]  NotSignificant  Full mediation
H7 INV g’UI;ETRF - 0.27 4.68 0.000 [0.154,0.391]  NotSignificant  Full mediation

Note: DIG = Digitalization; INV = MSME Innovation; PERF = MSME Performance; SUST = Sustainable Tourism; BCa CI = bias-corrected and accelerated
(BCa) confidence intervals.

5. DISCUSSION

This study provides important theoretical and empirical
insights into the relationship between MSME digitalization,
MSME innovation, MSME performance, and sustainable
tourism in tourism destinations in DIY. The findings
demonstrate that digitalization and innovation significantly
improve MSME performance, while MSME performance
becomes the primary mechanism through which sustainable
tourism outcomes are achieved.
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First, MSME digitalization was found to positively and
significantly affect MSME performance (f =0.41; p <0.001).
The adoption of digital technologies, including e-commerce,
digital payments, online marketing, and tourism information
systems, improves operational efficiency, market access, and
business responsiveness. These findings support previous
studies by Verma et al. [11] and Kilay et al. [8], which
emphasized the role of digital transformation in enhancing
MSME competitiveness and performance. However, this
study extends prior research by showing that, in tourism



MSMEs within developing destinations, digitalization
primarily functions as an organizational capability rather than
a direct sustainability driver. Digital technologies contribute to
sustainability only when they strengthen MSME operational
and business performance.

Second, MSME innovation also showed a positive and
significant influence on MSME performance (f = 0.48; p <
0.001), indicating that innovation is a stronger determinant of
MSME performance than digitalization. Product innovation,
service  differentiation, marketing innovation, and
environmentally friendly practices allow tourism MSMEs to
adapt to changing tourist preferences and increasing
destination competition. These findings align with Octasylva
et al. [12] and Larios-Francia and Ferasso [13], who identified
innovation as a central driver of MSME competitiveness and
long-term business performance. In tourism destinations,
innovation is particularly important because tourism products
are experience-based and require continuous adaptation to
maintain customer satisfaction and destination attractiveness.

Third, MSME performance was proven to have a strong
positive effect on sustainable tourism (f = 0.56; p < 0.001).
This finding confirms that MSMEs with stronger financial,
operational, and market performance possess greater capacity
to support  economic sustainability, destination
competitiveness, community welfare, and tourism resilience.
In the context of DIY, tourism MSMEs are closely connected
to local communities and cultural resources. Therefore, high-
performing MSMEs are more capable of supporting local
employment, preserving cultural identity, and implementing
environmentally responsible business practices. These
findings reinforce previous studies by Hermawati [4], John
[5], and Purnomo and Purwandari [43], which position MSME
organizational performance as a key pillar of sustainable
tourism development.

An important finding of this study is that tourism
digitalization and MSME innovation did not directly influence
sustainable tourism. The direct effect of digitalization on
sustainable tourism was insignificant (B = 0.09; p > 0.05),
while the direct effect of innovation on sustainable tourism
was also insignificant (B = 0.11; p > 0.05). These findings
indicate that digitalization and innovation alone are
insufficient to directly create sustainability outcomes in
tourism destinations. In many tourism MSMEs, digitalization
remains operational and transactional, focusing mainly on
promotion, communication, and online sales rather than
sustainability-oriented transformation. Similarly, innovation is
often directed toward short-term business adaptation and
market survival instead of environmental or social
sustainability goals.

This finding differs from several prior studies that suggested
direct relationships between digitalization, innovation, and
sustainability outcomes [32, 40]. However, the present results
align more closely with organizational capability perspectives
proposed by Schonherr et al. [21] and Zuiiiga-Collazos et al.
[20], which argue that digitalization and innovation only
contribute to sustainability when transformed into improved
organizational performance and internal business capability.
Therefore, the present study contributes theoretically by
clarifying the causal mechanism underlying sustainable
tourism development in MSME-based destinations.

The mediation analysis further strengthens this
contribution. MSME performance fully mediated the
relationship between digitalization and sustainable tourism (3
indirect = 0.23; p < 0.001), as well as the relationship between
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innovation and sustainable tourism (f indirect = 0.27; p <
0.001). These findings indicate that the sustainability impact
of digitalization and innovation operates indirectly through
improvements in MSME performance. Sustainable tourism
outcomes emerge not merely from technology adoption or
innovation activities but from the extent to which these
capabilities improve organizational effectiveness, service
quality, operational resilience, and business competitiveness.

This study therefore contributes theoretically beyond
geographical replication. Unlike prior studies that mainly
examined direct relationships between digitalization,
innovation, and sustainability, this research demonstrates that
MSME performance functions as a strategic organizational
capability mechanism connecting digital transformation and
innovation to sustainable tourism outcomes. The findings
extend the work of Zuiliga-Collazos et al. [20] by emphasizing
the full mediating role of MSME performance in tourism
destinations characterized by limited resources, uneven digital
readiness, and structurally constrained MSMEs. Overall, the
study confirms that sustainable tourism development depends
not only on adopting digital technologies and innovation but
also on the ability of MSMEs to convert these capabilities into
stronger organizational performance that supports long-term
tourism sustainability.

6. CONCLUSION

This study aims to analyze the role of MSME digitalization
and innovation in promoting sustainable tourism by utilizing
MSME performance as a mediating variable. The main
findings indicate that both MSME digitalization and
innovation have a positive and significant impact on MSME
performance. Innovation is shown to have a relatively stronger
influence than digitalization in improving business
performance, highlighting the importance of MSMEs' ability
to create added value through product, process, and marketing
development. Furthermore, MSME performance significantly
impacts sustainable tourism, confirming that high-performing
MSMESs have a greater capacity to support the economic,
social, and environmental sustainability of tourist destinations.

However, the results indicate that MSME digitalization and
innovation do not directly influence sustainable tourism. A
mediation test confirmed that MSME performance fully
mediates the relationship between digitalization and
sustainable tourism, as well as between innovation and
sustainable tourism. These findings confirm that digitalization
and innovation will only impact destination sustainability
when both are successfully transformed into improved MSME
performance. Thus, MSME performance plays a key role in
the MSME-based sustainable tourism development model.

The practical implications of this research suggest that
tourism development policies and programs should not focus
solely on adopting digital technology and encouraging
innovation, but should also be directed at strengthening the
performance of MSMEs, including operational, financial, and
business sustainability aspects. The theoretical implication is
the strengthening of the mediation model in the sustainable
tourism literature, which positions MSME performance as a
strategic intervening variable.

This research is limited by its relatively limited sample size
and geographic coverage, as the study only covers tourist
destinations in DIY. Furthermore, the research model is
limited to three main variables, thus failing to capture the



complexity of other factors influencing sustainable tourism.
Future research is recommended to expand the study area,
increase the sample size, and include additional variables such
as policy support, institutional capacity, and community
participation to gain a more comprehensive understanding.
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