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Abstract

Tourism Micro, Small, and Medium Enterprises (MSMEs) in underdeveloped regions play a crucial
role in driving local economic development and sustaining the tourism ecosystem. Yet, they face
limitations in innovation capacity and organizational performance. This study aims to develop and
test a green innovation model to improve MSME organizational performance and strengthen the
tourism ecosystem in East Sumba Regency, Indonesia. This study employed a quantitative approach,
collecting data through questionnaires from tourism MSMEs, which were analyzed using Partial
Least Squares-Structural Equation Modeling (PLS-SEM). The results indicate that green innovation,
represented by product value, technology, networking, marketing, and market demand, has a
positive and significant impact on organizational performance, which, in turn, acts as a key mediator
in improving ecosystem performance, as reflected in productivity and resilience. These findings
confirm that the impact of green innovation on the tourism ecosystem is indirect and dependent on
strengthening the operational and financial performance of MSMEs. The novelty of this study lies in
integrating the empirical PLS-SEM model with an implementation approach, including the
development of training modules and the digitalization of learning, in the context of 3T regions
(Frontier, Outermost, and Underdeveloped). Limitations in this study use data from a single time
period; further research is recommended to use multi-period data to capture the dynamics of change
better.

Keywords: green innovation; organization performance; ecosystem performance; msmes;
sustainable tourism

1. Introduction

Tourism is one of the economic sectors experiencing rapid growth in various parts of the world
and makes a significant contribution to a country’s Gross Domestic Product (GDP). This sector not
only functions as a source of foreign exchange and job creator, but also plays a vital role in preserving
local culture and increasing public awareness of cultural and environmental diversity [1]. According
to a report [2], the tourism sector contributed US$ 10.9 trillion to global GDP, or approximately 10%
of the worldwide economy, in 2024. This figure includes direct, indirect, and induced impacts of
tourism sector activities. In many countries, including Indonesia, tourism has become one of the main
drivers of economic growth at both the local and national levels [3]. In Indonesia, tourism contributed
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up to 4% to GDP in 2024 [4]. As an archipelagic country with abundant natural and cultural wealth,
it has enormous tourism potential. Each region in Indonesia has its own uniqueness that can attract
domestic and international tourists [5].

In Indonesia, the tourism sector plays a strategic role in driving economic growth, particularly
in remote and underdeveloped regions. East Sumba Regency is one of the regions with enormous
tourism potential thanks to its stunning natural beauty and unique cultural richness [6,7]. This region
is known for its pristine natural panorama, authentic cultural diversity, and well-preserved
traditions. The beauty of exotic beaches, vast expanses of savanna, and traditional villages with
megalithic heritage make East Sumba a unique and attractive tourist destination for both domestic
and international visitors. Furthermore, tourism development in East Sumba is strengthened by the
commitment of the local government and local communities to preserve and promote the region’s
cultural richness and natural environment, which define the region’s identity [8]. Furthermore, East
Sumba Regency is one of the 3T (Frontier, Outermost, and Underdeveloped) regions, which face
limited infrastructure and market access. This condition makes research in this area particularly
important for identifying a development approach that is adaptive, sustainable, and aligned with the
community’s local characteristics [9].

Furthermore, East Sumba Regency in East Nusa Tenggara Province has significant potential for
developing the Micro, Small, and Medium Enterprises (MSMESs) sector, particularly as a supporter of
the growing tourism industry. The diversity of local products, such as ikat-woven fabrics,
handicrafts, and agricultural, livestock, and fisheries products, offers significant opportunities for
MSMEs to create products with added value and a distinctive regional identity. The stunning natural
beauty and unique cultural richness are also major attractions for tourists, offering ample
opportunities for MSMEs to provide tourism services such as accommodation, culinary delights, and
tour guide services [10].

However, to realize this potential, local MSMEs (Micro, Small, and Medium Enterprises) need
to actively participate and deliver to the fullest in providing a range of products and services that
support the tourism sector. MSMEs in East Sumba Regency hold a strategic position as providers of
craft products, culinary delights, and tourism support services. Most of these MSMEs operate on a
small scale with limited resources. Despite this, the potential is substantial; however, many have not
been able to exploit tourism market opportunities optimally. Some of the main challenges faced
include limited access to technology, capital, and market information, as well as a lack of innovation
in both product development and business processes [11].

The fundamental problem faced by MSMEs in East Sumba is the low level of innovation, which
has implications for their performance and competitiveness within the tourism ecosystem. Many
MSME:s still rely on conventional, inefficient production methods that cannot meet the increasingly
dynamic needs of tourists. Furthermore, collaboration among MSMEs, local governments, and
tourism industry players has not been optimally established, thereby hampering the development of
an ecosystem that supports sustainable tourism. This finding aligns with studies [12,13], and [1]
which show that MSME:s in the tourism sector in developing countries generally still face obstacles
to adopting innovation due to limited technological knowledge and limited access to cross-sector
collaboration. This condition indicates a research gap in the context of 3T regions, such as East Sumba,
which has not yet been widely studied empirically to improve and support MSMEs in tourism.

To address these issues, green innovation is necessary to improve performance and the MSME
ecosystem. Green innovation encompasses various forms, including products, production processes,
marketing strategies, and business models that are more efficient and better adapted to market needs
[14]. The implementation of these innovations results in improved business-level performance
through efficient use of materials, energy, and water; reduced defects and cycle times; and consistent
service quality. The accumulation of improvements across many MSMEs strengthens the tourism
ecosystem through three main aspects: more stable local supply productivity, collaborative resilience
between actors in the face of demand or supply shocks, and improved destination environmental
quality through waste management and resource efficiency [15,16]. The success of green innovation
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implementation is influenced by several factors, including access to environmentally friendly
technology and information, training programs and capacity-building for business actors, and
government and relevant stakeholder support. In addition, partnerships between MSMEs and
tourism industry players can create positive synergies in the production of high-quality,
sustainability-oriented products and services. Based on the background described, the research
problem is formulated as follows:

a. How does the implementation of green innovation impact the performance and competitiveness
of MSMEs in the tourism sector?

b. What are effective green innovation development strategies to strengthen the performance of
MSMEs in East Sumba Regency and support the creation of a sustainable tourism ecosystem?

In the context of community-based tourism development in East Sumba Regency, MSMEs play
a strategic role as the primary drivers of economic value creation, local cultural preservation, and
environmental sustainability. However, tourism MSMEs in this region still face various limitations,
such as low product added value, limited technology adoption, weak business networks, and a lack
of understanding of the dynamics of tourism market demand, which is increasingly oriented towards
sustainability. These conditions contribute to the low performance and competitiveness of MSMEs,
resulting in the underutilization of their tourism potential.

In line with these challenges, a green innovation approach is deemed relevant to improve the
performance of tourism MSMEs while supporting the creation of a sustainable tourism ecosystem.
However, empirical studies integrating the role of green innovation in improving MSME
performance and its implications for the tourism ecosystem, particularly in 3T areas such as East
Sumba, remain relatively limited. Therefore, this research aims to analyze the impact of green
innovation implementation on the performance and competitiveness of tourism MSMEs, and to
formulate effective, context-specific green innovation development strategies to strengthen MSMEs’
role in supporting the sustainability of the regional tourism ecosystem. Through this approach,
MSMEs can take a greater role in improving the quality and attractiveness of local tourist
destinations, thereby making a real contribution to regional economic growth [17]. Furthermore, this
research supports the achievement of the Sustainable Development Goals (SDGs), which are targeted
for 2030 and beyond, especially in poverty alleviation, increasing the community’s economic welfare,
and environmental preservation.

2. Literature Review and Hypothesis Development

Improving the performance of organizations operating in the tourism sector is crucial to
supporting a tourism ecosystem that focuses not only on achieving economic goals but also on socio-
cultural and environmental aspects. This study developed a research model consisting of three main
constructs: green innovation, organizational performance, and ecosystem performance. The
definitions of each construct are presented in Table 1.

Table 1. Definition of Research Construct.

Construct Definition

A form of innovation used to create, develop, and implement
environmentally friendly services, products, processes, or

Green , . . . .
. business practices to increase economic value, operational
Innovation » L .
efficiency, and reduce negative impacts on the environment
[14,18-20].
L The level of organizational success related to operational
Organizational . . . . . .
effectiveness and financial performance in achieving goals in a
Performance .
sustainable manner [21,22].
Ecosystem The success of the tourism ecosystem in increasing productivity,
Performance maintaining environmental quality, and strengthening socio-
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economic resilience so that destinations remain optimal and
adaptive despite facing external pressures [23-27].

The relationship between the constructs in this study is shown in Figure 1. To strengthen the
theoretical foundation, this study adopted the Resource-Based View (RBV) framework, which
emphasizes that sustainable competitive advantage is achieved through the utilization of valuable,
rare, difficult-to-imitate, and non-substitutable internal resources and capabilities. In the context of
East Sumba tourism MSMESs, green innovation, represented through the dimensions of product
value, technology, networking, marketing, and market demand, is positioned as a strategic internal
capability capable of driving improvements in operational and financial performance. This
improvement in organizational performance is expected to strengthen the ecosystem performance of
MSME-based destinations by increasing productivity, resilience, and environmental quality. The
choice of RBV also explains the rationale for using the constructs of green innovation and
organizational performance, because innovation competencies and environmentally efficient
operations enable MSMEs to create value and convert it into superior performance and sustainable
ecosystem benefits. This theoretical linkage aligns with previous findings that position green
capabilities and innovation as strategic resources that improve performance and sustainability in the
context of tourism and MSMEs [18,28,29]. Thus, RBV provides a coherent basis for formulating the

Product Value
— Operational Productivity
Technology Performance
. Green Organization Ecosystem
Networking A
Innovation Performance Performance

: Financial -
Marketing Performance Resiliece
Market Demand

Figure 1. Research Model Elaboration Scheme (source: self-produced).

hypotheses in this study.

2.1. Variable Elaboration

2.1.1. Ecosystem Performance

Ecosystem performance refers to an ecosystem’s ability to deliver a stream of valuable services
essential to societal well-being and environmental sustainability. Ecosystem performance is often
assessed using multiple dimensions, such as productivity, resilience, and environmental quality,
which measure different aspects of the ecosystem [24,26,27]. Productivity in the weaving industry is
strongly influenced by the efficiency of the tools used and the quality of the raw materials. For
example, in the weaving industry, yarn quality and preparation treatments affect the yarn’s ability to
withstand stress during weaving, thereby affecting productivity. The use of green technology and
digital innovation can also improve the productivity and sustainable performance of small and
medium enterprises (SMEs) [30]. Resilience includes the ability to withstand and recover from
disruptions. Resilience is also influenced by good human resource management practices, such as
training and development, which increase employee commitment and performance [31].
Environmental quality in industry is related to the use of energy, water, and chemicals. Sustainable
industries must adopt cleaner production practices and circular economy principles to reduce
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environmental impacts. The use of green technology and digital innovation can help reduce
environmental footprints and improve sustainability [32].

2.1.2. Organizational Performance

Organizational performance in this study is defined as the level of organizational success related
to operational effectiveness and sustainable goal achievement. This variable uses two dimensions:
financial performance and operational performance. Financial performance reflects an organization’s
ability to generate profits, increase revenue, and maintain economic stability. Meanwhile, operational
performance describes an organization’s ability to improve process efficiency, productivity, and
service quality [18,21,22].

2.1.3. Green Innovation

In this study, green innovation refers to the development and implementation of
environmentally friendly services, products, processes, or business practices to increase economic
value and operational efficiency, and to reduce negative environmental impacts. Green innovation
encompasses product value, technology, networking, marketing, and market demand. Product value
emphasizes MSMEs’ ability to create or modify products to add value through environmentally
friendly features. Technology refers to the use of technology to efficiently meet production needs,
while reducing waste and pollution to support green innovation. The networking dimension
describes the extent to which MSMEs build collaborative networks with various parties to implement
green innovation. The marketing dimension reflects the implementation of company strategies in
detecting market needs and desires that emphasize the value of sustainability. Meanwhile, market
demand underscores MSMEs’ ability to understand and respond to market demand for
environmentally friendly products and services [14,18-20].

2.2. Hypothesis Development

2.2.1. Organizational Performance and Ecosystem Performance

Organizational performance plays a crucial role in shaping and strengthening ecosystem
performance. High-performing organizations tend to be more adaptive, innovative, and efficient in
resource management. This enables them to contribute positively to the sustainability of the broader
system (ecosystem), both economically, socially, and environmentally. As explained by Li et al. (2023)
[26], a comprehensive evaluation of ecosystem status requires active collaboration among various
actors, including organizations operating within the region. Organizations that maintain strong
performance typically implement sustainability practices, eco-innovation, and strategic partnerships,
ultimately strengthening the quality and resilience of the ecosystem.

Furthermore, Arias-Pérez et al. (2024) [33] show that in a complex digital environment,
organizations that maintain innovation performance also increase collaboration within the
ecosystem, thereby accelerating technological progress and collective productivity. Furthermore, De
et al. (2024) [27] emphasize that strong institutions and organizations create conditions that support
the resilience and creativity of local economies. This strengthens the socio-economic structure within
an ecosystem and shows that improving organizational performance can positively affect systemic
performance.

Thus, the following hypothesis regarding cleaner production is formulated:

Hypothesis 1 (H1): Organizational performance positively influences ecosystem performance.
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2.2.2. Green Innovation and Organizational Performance

Green innovation has a dual role as a driver of environmental sustainability and an enhancer of
organizational performance. Several studies have shown a positive relationship between green
innovation and organizational performance [18,19,34]. Achmad, et al., (2025) [18] stated that green
innovation significantly influences organizational performance, particularly among Batik SMEs in
Indonesia.. Ahmed et al. (2022) [19] in a study of the Pakistani textile industry found that both green
product innovation and green process innovation significantly improve organizational and
environmental performance. Meanwhile, research by Rumanti et al. (2022) [34] also shows that
innovation carried out by SMESs, especially during the COVID-19 pandemic, can improve financial
and operational performance.

Thus, the following hypothesis regarding organizational performance is formulated:

Hypothesis 2 (H2): Green innovation positively influences organizational performance.
3. Methodology

3.1. The Instrument Development

In this study, a questionnaire was used as a survey method to collect empirical data to test the
research model. The questionnaire was divided into two parts. The first part contained questions
regarding respondent characteristics. The second part contained questions representing the
constructs examined in this study. An in-depth literature review formed the basis for selecting the
questions included in the questionnaire.

In this study, the ecosystem performance construct comprises a productivity dimension,
measured by five items, and a resilience dimension, measured by five items [23,24,35]. The ecosystem
performance construct measures the extent to which the tourism ecosystem has succeeded in
increasing productivity, maintaining environmental quality, and strengthening socio-economic
resilience, ensuring the destination remains optimal and adaptive despite pressures. This study
defines organizational performance as a multidimensional construct consisting of financial and
operational performance dimensions. Five items measure economic performance, while five items
measure operational performance. The items used to measure these two dimensions are adapted
from Rumanti et al. (2022) [34] and Achmad and Wiratmadja (2025) [18]. Finally, the items used to
measure green innovation are adapted from Rumanti et al. (2024) [14]. Green innovation is a
multidimensional construct that assesses MSMEs’ ability to create, develop, and implement
environmentally friendly services, products, processes, or business practices to increase economic
value and operational efficiency, and to reduce negative environmental impacts. Product values,
technology, networking, marketing, and market demand form this construct. All items in the
questionnaire are measured using a 6-point Likert scale ranging from 1 for “strongly disagree” to 6
for “strongly agree”.

3.2. Sample and Data Collection

Sampling in this study was conducted using a non-probability sampling method through a
purposive sampling technique. This technique was chosen to ensure that participating respondents
met certain criteria relevant to the focus and objectives of the study. Data collection was conducted
by distributing questionnaires directly to business actors in the tourism sector categorized as micro,
small, and medium enterprises (MSMEs) in East Sumba Regency, East Nusa Tenggara (NTT)
Province. This region was selected because it has significant potential in nature- and culture-based
tourism and demonstrates a strong commitment to sustainable tourism development, thus being
deemed appropriate for the context of this study. Figure 2 shows the locations of the regions used as
sampling areas. The MSMEs involved in this study represent various subsectors within Indonesia’s
creative tourism economy and play an active role in supporting the sector’s growth.
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Figure 2. Location of the selected sampling area (East Sumba Regency) (source: self-produced).

The MSMEs participating in this study possess direct knowledge and experience of the tourism
industry’s dynamics, including how to address various challenges and capitalize on existing
opportunities. Each sector plays a strategic role in supporting sustainable tourism. The contributions
of these different sectors provide a more comprehensive picture of the dynamics of the tourism
industry and the implementation of sustainability practices in the field. Despite differences in the
types of products and services offered, all sectors play a role in strengthening the principles of
sustainable tourism. For example, MSMEs in the accommodation and transportation sectors can
establish strategic partnerships with hospitality industry players, such as hotels and resorts. Such
collaborations have the potential to create integrated tourism packages that not only enhance the
quality of the tourist experience but also reduce the carbon footprint through more efficient
transportation and the implementation of environmentally friendly practices in accommodation
facilities. The research location was selected based on the region’s diverse potential for tourism,
including natural, artificial, and cultural attractions. Data collection was conducted between June and
July 2025. Of the 185 questionnaires distributed, 119 were returned and declared valid by MSME
respondents in tourist villages. Thus, the valid response rate in this study was 64.32%, which served
as the basis for analyzing the research data.

3.3. Data Analysis

This study consists of three constructs: green innovation, organizational performance, and
ecosystem performance. To analyze the relationships between variables in the designed research
model, the Partial Least Squares-Structural Equation Modeling (PLS-SEM) method was used as an
analytical tool. This method is included in the variance-based Structural Equation Modeling (SEM)
approach. PLS-SEM was chosen because this research model is complex and predictive-oriented,
containing three primary latent constructs with several dimensions and mediating relationships. This
approach allows simultaneous estimation of relationships among constructs when the sample size is
relatively small, and Likert-scale data are not normally distributed. PLS-SEM is also suitable for
developing theoretical models of tourism MSMEs in East Sumba Regency, which falls within the 3T
region category, where empirical evidence remains limited. Therefore, the analysis focuses on the
model’s ability to explain variance (R?) and predictive power, rather than simply testing goodness-
of-fit [36,37].

In general, SEM consists of two main components: the measurement model, which explains the
relationships between latent constructs and their indicators, and the structural model, which
describes the relationships among latent constructs. In SEM, three measurement models can be used
to represent latent variables: the standard factor model (reflective measurement), the composite
model, and the causal-indicator model (formative measurement) [38,39]. The standard factor model
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posits that each observed dimension is the result of an underlying latent construct. Thus, these
dimensions can be replaced or even deleted without altering the construct’s basic meaning. In
contrast, the composite model emphasizes that there is a definitional relationship between the
construct and its dimensions, so that replacing or deleting dimensions must be done carefully, as it
can affect the meaning of the construct as a whole [40]. Based on the similarity in the characteristics
of the relationships between dimensions and constructs, this study categorizes the constructs as
common factors or reflective measurement models. According to Hair et al. (2022) [41], reflective
dimensions are seen as representations of underlying latent constructs, where each dimension reflects
the same aspect of the construct’s domain. Therefore, reflective measurement assumes a consistent
relationship between dimensions, as they all originate from the same conceptual domain. In this
context, each dimension can be substituted or removed without altering the construct’s basic
meaning, provided the construct’s reliability is maintained [41].

Although Yuan et al, (2020) [42] study suggested that constructs with common factor
characteristics are more appropriately analyzed using covariance-based SEM (CB-SEM), there are
several reasons supporting the selection of PLS-SEM in this study. First, although PLS-SEM, as part
of variance-based SEM, is based on the logic of a composite model, it can still accommodate various
measurement models, including composite, common factor, and causal-formative [43]. Furthermore,
Yuan et al., (2024) [44] study showed that applying PLS-SEM to estimate the standard factor model
yields only a trim level of bias, so the use of PLS-SEM remains acceptable when reflective and
standard factor models are used to represent the construct [42]. Second, given this research model’s
large number of dimensions and constructs, including several second-order constructs that add
complexity, PLS-SEM is considered an efficient and appropriate method for analyzing high-
complexity models [42].

Broadly speaking, the SEM-PLS method consists of two main stages: measurement model
assessment and structural model assessment. The measurement model assessment stage ensures that
the model used has adequate validity and reliability. Meanwhile, the structural model assessment is
conducted to test the structural relationships formulated in the research model. In this study, the
SEM-PLS analysis was performed using Mode A in SmartPLS, as the constructs are reflective [41].
The measurement model assessment process includes testing indicator loadings, average variance
extracted (AVE), internal consistency, and discriminant validity. The loading value for each
dimension must indicate that the construct can explain more than 50 percent of the dimension’s
variance, or in other words, the AVE value must exceed 0.5. Internal consistency reliability can be
evaluated using composite reliability or Cronbach’s alpha, with a recommended minimum of 0.7
[41]. The discriminant validity test was conducted using the Fornell-Larcker criteria to ensure clear
distinctions among constructs. After the measurement model is declared to meet the validity and
reliability criteria, the next stage is the structural model evaluation. This stage involves several
statistical measures, including the coefficient of determination (R?), the blindfolding-based cross-
validated redundancy measure (Q?), and the significance and relevance of path coefficients.
Furthermore, the Variance Inflation Factor (VIF) is examined to detect potential collinearity between
variables, which must be confirmed before conducting structural analysis to avoid bias in the
regression results [41].

4. Results

This study explicitly analyzes how Green Innovation (GI), measured through a series of
dimensions representing product value, technology, networking, marketing, and market demand,
contributes to increased Organizational Performance (OP), which is also measured through financial
and operational performance. Furthermore, this study empirically examines how this increased OP
impacts Ecosystem Performance (EP), as measured through the productivity and resilience
dimensions of the MSME tourism ecosystem in East Sumba Regency. Therefore, the analysis of the
results not only examines the relationships between latent variables but also evaluates how strongly
each dimension reflects the constructs of GI, OP, and EP.
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The Partial Least Squares-Structural Equation Modeling (PLS-SEM) method was used because
the research model contains latent constructs measured across multiple dimensions and aims to
produce a predictive model appropriate to the empirical context of MSMEs in the 3T regions. This
method was chosen because it can handle data characteristics commonly encountered in the field,
including limited sample sizes, non-normal distributions, and the complexity of constructs with
multiple measurement dimensions. Therefore, the research results are presented in two main stages.
The first stage is the evaluation of the measurement model, which aims to ensure that all dimensions
used are truly valid and reliable in reflecting the latent constructs. In this stage, the GI, OP, and EP
dimensions are tested using factor loadings, Cronbach’s alpha, Composite Reliability, and Average
Variance Extracted (AVE). This evaluation ensures that the dimensions have adequate representation
of their parent constructs and meet quality standards in SEM measurement.

The second stage is the evaluation of the structural model, which focuses on testing the causal
relationships between GI — OP and OP — EP. This stage analyzes the path coefficient, its significance
level, the amount of variance explained by the model (R?), the effect size (f2), and the model’s
predictive relevance (Q?). This stage also includes examining VIF values to ensure there is no
multicollinearity between dimensions that could compromise the accuracy of structural relationship
estimates.

Overall, the evaluation results of the two stages provide a strong empirical picture of how the
implementation of GI dimensions, ranging from the use of environmentally friendly technologies,
increasing product value, strengthening networks, sustainable marketing strategies, and responding
to market needs, contribute to improving the financial and operational performance of MSMEs.
Detailed results from the measurement model testing are presented in the next subsection, followed
by an analysis of the structural model and an interpretation of the relationships among latent
variables based on empirical data.

4.1. Measurement Model

The measurement model evaluation stage is conducted to ensure that each dimension used in
the study adequately reflects the latent construct it measures. In the PLS-SEM approach,
measurement model testing is performed using several key criteria: dimensional reliability, internal
reliability, and convergent validity. Internal reliability is generally evaluated using Cronbach’s Alpha
and Composite Reliability (CR). At the same time, convergent validity is assessed using the Average
Variance Extracted (AVE), which indicates the proportion of variance in the indicators explained by
the latent construct.

A good measurement model must meet three essential criteria: Cronbach’s Alpha and
Composite Reliability values above 0.70, indicating strong internal consistency; an AVE value
exceeding 0.50, indicating that more than half of the dimensional variance is explained by the latent
construct; and the dimensions within each construct have adequate fit to reflect the construct
accurately. To assess this, Table 2 below presents the Cronbach’s Alpha, Composite Reliability, and
AVE values for all research constructs.

Table 2. Composite Reliability Value and AVE.

Average
. Alfa Composite Variance
Measuring Instrument L
Cronbach  Reliability Extracted
(AVE)
Ecosystem Performance (EP) 0.824 0.794 0.859
Productivity (PD) 0.879 0.961 0.632
Resilience (RS) 0.688 0.806 0.793
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Organizational = Performance

0.870 0.885 0.852
(OP)
Financial Performance (FP) 0.951 0.790 0.781
Operational Performance (OF) 0.828 0.896 0.707
Green Innovation and

0.818 0.856 0.709
Flexibility (GI)
Product Value (PV) 0.874 0.972 0.865
Technology (TC) 0.910 0.860 0.889
Networking (NW) 0.845 0.817 0.791
Marketing (MK) 0.807 0.760 0.794
Market Demand (MD) 0.972 0.984 0.718

The measurement model test results in Table 2 indicate that all constructs in this study exhibit
excellent reliability and convergent validity, providing a strong measurement basis for the structural
model analysis. The EP construct demonstrated very adequate measurement performance, reflected
in its high Composite Reliability and AVE values. In this study, the EP is represented by the
dimensions of productivity and ecosystem resilience, two aspects highly relevant to the sustainability
of tourism MSMEs in East Sumba Regency. The productivity dimension has a CR value of 0.961 and
an AVE of 0.632, indicating that these dimensions explain the construct variance stably and
consistently. Productivity in this context refers to MSMEs’ ability to maintain efficient production
flows, ensure product supply continuity, and optimally increase output amid the dynamics of tourist
demand. Meanwhile, the ecosystem resilience dimension has a Cronbach’s Alpha value of 0.688, a
CR of 0.806, and a very high AVE of 0.793. Although the alpha value is slightly lower, the high AVE
indicates that the resilience dimensions still strongly reflect the construct’s variance. This reflects how
MSMEs in the 3T regions exhibit varying degrees of adaptation to market changes and environmental
pressures. Overall, the resilience dimensions still represent the construct well.

OP, as the second construct, demonstrated strong measurement performance, with a Cronbach’s
Alpha value of 0.870, a CR of 0.885, and an AVE of 0.852. OP is reflected through two main
dimensions: financial performance and operational performance. Financial performance had a high
alpha value of 0.951 and an AVE of 0.781, reflecting consistent financing and revenue stability as core
components of the MSME finance function. This dimension reflects MSMEs’ ability to increase
revenue, maintain profit margins, and efficiently manage cost structures in the tourism sector.
Meanwhile, the operational performance dimension had an alpha value of 0.828, a CR of 0.896, and
an AVE of 0.707. This dimension reflects the ability of MSMEs to maintain production process
efficiency, improve service quality, reduce defect rates, and ensure rapid responsiveness to customer
demand. The high reliability and validity values for both OP dimensions reinforce the conclusion
that organizational performance in this model is measured very well and stably.

GIJ, the primary construct in the study, demonstrated strong results, with a Cronbach’s Alpha
value of 0.818, a CR of 0.856, and an AVE of 0.709. This construct is represented through dimensions
that describe various aspects of green innovation, namely product value, technology, networking,
marketing, and market demand. The product value dimension has a very high CR of 0.972 and an
AVE of 0.865, indicating that respondents’ perceptions of innovation in this dimension are highly
consistent. This includes how MSMEs can produce more environmentally friendly products,
emphasize the use of natural materials, and enhance aesthetic and cultural values , such as Sumba
ikat woven motifs. Technology, as the next dimension, has a CR of 0.860 and a very high AVE of
0.889, indicating that respondents provide stable evaluations of the use of environmentally friendly
technology across both the production process and operational digitalization. Networking, or
business networks, had a CR value of 0.817 and an AVE of 0.791, reflecting the strong role of
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collaboration between MSMEs, the government, cultural communities, and the tourism industry in
encouraging the adoption of green innovations. The marketing dimension showed a CR value of
0.760 and an AVE of 0.794, illustrating that sustainability-based marketing strategies have become a
crucial part of MSMEs’ efforts to adapt to the eco-friendly tourism trend. Finally, market demand
performed very well, with a CR value of 0.984 and an AVE of 0.718. These values indicate that MSMEs
are aware of the shift in tourist preferences toward more ethical, sustainable, and culturally valuable
products and services, thus making the market demand dimension a significant contributor to the
formation of the GI construct.

Overall, the pattern of measurement model results indicates that each dimension used to
measure GI, OP, and EP has strong internal consistency and high convergent validity. These
dimensions are not only statistically stable but also substantively reflect the fundamental dynamics
of East Sumba tourism MSMEs. The combination of high AVE values and consistent CRs indicates
that the measurement model in this study is in excellent condition and warrants proceeding to the
structural analysis stage. Thus, the evaluation of the structural model can be conducted with
confidence that the quality of the measurements is not a source of bias and that the causal
relationships between the constructs tested in PLS-SEM can truly reflect the empirical phenomena
occurring in the field.

4.2. Structural Model

After ensuring that all constructs in the measurement model meet the criteria for reliability and
convergent validity, the next step is to assess the risk of multicollinearity among the latent constructs
and their dimensions. This test is crucial in PLS-SEM because high multicollinearity can distort path
coefficient estimates, increase error variance, and reduce parameter stability, leading to inaccurate
structural model results. Therefore, the Variance Inflation Factor (VIF) is used to assess whether there
is excessive correlation among interrelated variables in the model. A VIF within the ideal range,
which is below 3.0 within the methodological tolerance limit, indicates that each dimension
contributes generously to its construct and does not contain measurement redundancy. In the context
of this study, VIF testing was conducted not only on the relationship between GI and its dimensions,
but also on the relationships between OP and EP and their constituent dimensions, to ensure that the
overall model structure has strong measurement stability before conducting structural model
analysis. Table 3 presents the results of the VIF test and shows how each dimension contributes
independently to the construct it measures.

Table 3. VIF Value.

Collinearity Between Value Decision
Ecosystem Performance a Productivity 1.000 No collinearity
Ecosystem Performance a Resilience 1.000 No collinearity
ion a Product Value 1.000 No collinearity
Green Innovation a Technology 1.000 No collinearity
Green Innovation a Networking 1.000 No collinearity
Green Innovation a Marketing 1.000 No collinearity
Green Innovation a Market Demand 1.000 No collinearity
Organizational Performance a Financial Performance 1.000 No collinearity
Organizational Performance a Operational Performance 1.000 No collinearity

The VIF test results in Table 3 indicate that all relationships between the latent constructs and
their dimensions have VIF values of 1.000. This value represents the ideal condition and suggests the
absence of multicollinearity in the model. Thus, each dimension forming the GI, OP, and EP
constructs provides truly distinctive information without duplicating one another or creating
excessive correlation that could distort parameter estimates. The VIF value also reinforces the
conclusion that the measurement structure in the model is optimal, allowing the path coefficient
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estimates at the structural model stage to be interpreted validly and without bias. The absence of
multicollinearity is essential to ensuring that causal relationships between constructs, particularly GI
— OP and OP — EP, can be analyzed within the theoretical framework without statistical distortion.

Once the measurement model has been shown to have adequate reliability and validity and is
free of multicollinearity, the next stage of analysis is to evaluate the structural relationships among
the latent constructs in accordance with the established hypotheses. At this stage, the bootstrapping
method is used to obtain the path coefficient, T-statistic, and p-value, which collectively describe the
strength and significance of the causal relationship in the model. Testing this structural relationship
is the core of the PLS-SEM analysis because it determines whether the exogenous constructs truly
have a significant influence on the endogenous constructs, as specified by the theoretical basis. In the
context of this study, the GI — OP and OP — EP relationships are the two main pathways tested to
assess the extent to which GI contributes to increasing OP and how this performance ultimately
strengthens the performance of the MSME tourism ecosystem in East Sumba. Table 4 presents the
detailed results of the evaluation of the significance of these two structural relationships.

Table 4. Significance of Structure Relationship.

Hypothesis Path Coefficient = T-Statistic Sig  Conclusion
Hi GIaOP 0,894 20,86 0,008 Accepted*
H> OPaEP 0,985 32,51 0,005 Accepted*

Table information: *: significant at level 0.01

The results in Table 4 indicate that both structural relationships in this research model are
significant at the 0.01 confidence level. The first pathway, the effect of GI on OP, has a coefficient of
0.894, with a T-statistic of 20.86 and a significance level of 0.008. This high coefficient indicates that
GI implementation makes a substantial contribution to improving organizational performance. This
means that every improvement in GI dimensions, whether in terms of product value,
environmentally friendly technology, business networks, sustainable marketing, or sensitivity to
market demand, consistently results in improvements in OP and MSME finances. These results
strengthen the theoretical argument that green innovation is a strategic capability that enhances
MSME competitiveness in the tourism sector.

Meanwhile, the structural relationship between OP and EP shows an even higher coefficient of
0.985, with a T-statistic of 32.51 and a significance level of 0.005. These findings indicate that
organizational performance is a dominant determinant of ecosystem performance. Improved
operational efficiency (OP) is reflected not only in the organization’s internal efficiency but also
directly impacts the tourism ecosystem’s capacity to become more productive, adaptive, and
sustainable. This pathway confirms that the success of individual MSMEs has a systemic impact on
the broader tourism ecosystem, in line with the principle that local economic ecosystems thrive
through the collective contributions of high-performing business actors.

Overall, the significance of both structural pathways in Table 4 indicates that the research model
has extreme predictive power. GI is proven to play a key role in driving increased OP, and this
improved organizational performance then directly contributes to increased EP. In other words,
when MSMEs successfully enhance their operational and financial performance, the surrounding
tourism ecosystem also becomes more productive and adaptable. This relationship pattern aligns
with the Resource-Based View (RBV) framework used in the study. It provides strong empirical
evidence of the importance of GI in strengthening MSMEs and building a sustainable tourism
ecosystem in 3T regions such as East Sumba.

The following analytical step is to evaluate the model’s predictive power using the coefficient of
determination (R?). R? evaluation is essential for assessing the extent to which endogenous variables
are explained by exogenous variables in the model. In PLS-SEM, R? values are generally categorized
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as substantial (=0.75), moderate (around 0.50), and weak (around 0.25), depending on the complexity
of the model and the research context. The higher the R? value, the greater the proportion of the
endogenous construct’s variance explained by the constructs that influence it, thereby strengthening
the model’s predictive ability. In this research, the R? value is a key metric for understanding the
impact of GI on OP and the contribution of OP to EP. Therefore, Table 5 presents a series of R? and
Adjusted R? values for all endogenous constructs in the model, including derived constructs such as
the GI, OP, and EP dimensions, to provide a comprehensive picture of the research model’s
explanatory power.

Table 5. R2 Value.

R2Square R Square Adjusted

EP 0,803 0,801
PD 0,749 0,747
RS 0,861 0,858
orP 0,795 0,793

FP 0,766 0,762
OF 0,729 0,727
GI 0,630 0,627
PV 0,768 0,765
TC 0,843 0,841
NW 0,888 0,886
MK 0,840 0,838
MD 0,894 0,892

The results presented in Table 5 indicate that this research model has extreme explanatory power
for endogenous variables. The highest R? value is for the EP construct, at 0.803, indicating that OP
explains 80.3% of the variation in ecosystem performance. This value falls into the substantial
category, indicating that improving organizational performance significantly contributes to the
productivity and resilience of the MSME tourism ecosystem in East Sumba. In other words, the
success of MSMESs in improving operational efficiency and financial stability is directly reflected in
the tourism ecosystem’s increased ability to adapt, survive, and maintain the quality of tourism
services.

The OP construct has an R? of 0.795, indicating that GI explains 79.5% of the variation in
organizational performance. This high value demonstrates that GI is a powerful determinant of OP.
This means that MSMEs that consistently implement GI, whether by increasing product value,
utilizing technology, strengthening networks, adopting environmentally friendly marketing
practices, or responding to market demand, experience significant improvements in both financial
and operational aspects. This aligns with the findings in the previous table, which show that GI —
OP is a highly substantial structural pathway.

High R? values are also evident across the construct dimensions. For the EP construct, the
Productivity (PD) dimension has an R? of 0.749, while the Resilience (RS) dimension has an R? of
0.861. These values indicate that EP has strong explanatory power across its two main dimensions,
with RS demonstrating the highest explanatory power. This suggests that improving ecosystem
performance is more sensitive to MSME resilience in the face of changes in the business environment.

For the OP construct, the Financial Performance (FP) dimension has an R? of 0.766, and the
Operational Performance (OF) dimension has an R? of 0.729. These findings indicate that OP
consistently influences both dimensions, reinforcing the understanding that organizational
performance is a combination of financial achievement and operational efficiency. For the GI
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construct, the R? value is 0.630, meaning that the set of GI dimensions explains 63% of the overall
variation in the Green Innovation construct. Among the GI dimensions, the highest R? value is found
in Market Demand (MD) at 0.894, followed by Networking (NW) at 0.888 and Technology (TC) at
0.843. These values indicate that these three aspects are the strongest components in shaping
perceptions of green innovation among MSMEs in East Sumba. Meanwhile, the other dimensions of
Product Value (0.768) and Marketing (0.840) also contribute significantly to the formation of GI,
indicating that product-based innovation and sustainable marketing strategies are integral parts of
green innovation practices. Overall, the R? values in Table 6 confirm that the constructed model has
high predictive ability and is very adequate at explaining the causal relationships between constructs.
This model is not only statistically robust but also substantively relevant in describing how green
innovation improves organizational performance and ultimately strengthens the tourism
ecosystem’s performance in 3T regions, such as East Sumba. Evaluation of the measurement model
and structural model shows that the dimensions and constructs are valid and reliable. Visualization
of the relationships between constructs in the PLS-SEM model provides a more comprehensive
picture of the pattern of relationships among the main variables. This visualization not only illustrates
the direction and strength of the relationship between constructs but also shows the magnitude of
each dimension’s contribution to its parent construct in the GI, OP, and EP models. Thus, this
structural diagram clarifies how green innovation translates into improved organizational
performance, and how these improvements resonate at the ecosystem level. Figure 3 displays the
overall structural relationships, including the path coefficients, the R? values for each construct, and
the dimension-construct relationships that form the whole research model.

PV

R? =0,630
TC OF PD
R? =0,843 0,875 R =0,729 R? =0,749
0917
0,753 0,862
o Gl Ep
R? =0,888 0,858 R? =0,630 0,894 R? =0,795
0,788 0,709
0,834 I |
R2 =0,840 R? = 0,766 R? = 0,861
MD
R? = 0,894

Figure 3. Relationship significance in the structural model (source: self-produced).

Figure 3 illustrates the structural model’s very high predictive power, as evidenced by
substantial path coefficients and R? values. Within the GI construct, all dimensions—Product Value
(PV), Technology (TC), Networking (NW), Marketing (MK), and Market Demand (MD)—have strong
coefficients, each ranging from 0.66 to 0.91. These values indicate that each dimension consistently
contributes to GI. The Market Demand (MD) and Product Value (PV) dimensions are the two most
dominant components, suggesting that East Sumba MSMEs are driven not only by product-based
innovation but also by responding to the current trend in tourism market demand, which is
increasingly ecological and rooted in cultural values.

At the inter-construct level, the GI — OP path shows a coefficient of 0.894, indicating a powerful
and significant influence. This confirms that the greater the implementation of green innovation in
MSMEs, whether through product updates, the use of environmentally friendly technologies,
network strengthening, or sustainable marketing strategies, the higher the organization’s
performance, both operationally and financially. The impact of GI on OP is reflected in the R? value
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of 0.795, indicating that GI can explain 79.5% of the variation in OP. In other words, Gl is the primary
foundation driving improved performance of MSMEs in the East Sumba tourism sector.

In the next stage, the OP — EP relationship shows a coefficient of 0.985, the highest value in the
model. This value indicates that changes in organizational performance resonate almost entirely at
the ecosystem level, particularly in terms of productivity and resilience. EP has an R? of 0.803,
indicating that OP explains 80.3% of the variation in ecosystem performance. This finding aligns with
the argument that more operationally efficient and financially stable MSMEs will be able to
consistently make positive contributions to the tourism ecosystem, such as stabilizing the supply of
tourism services, community resilience in the face of fluctuating demand, and improving the quality
of the tourist experience.

Figure 3 also shows that the EP dimensions, namely Productivity (PD) and Resilience (RS), have
measurement coefficients of 0.862 and 0.709, respectively. Productivity emerges as the dominant
dimension, underscoring that the success of the tourism ecosystem is primarily reflected in its
efficiency in generating economic value and providing tourism services. On the other hand, a high
RS value still indicates that the ecosystem’s ability to adapt and survive remains a crucial dimension
in the tourism ecosystem of 3T regions, such as East Sumba.

Overall, the relationships between constructs and dimensions depicted in Figure 3 strengthen
empirical evidence that green innovation plays a strategic role in driving improved organizational
performance, and that this improvement has a direct impact on the stability and sustainability of the
tourism ecosystem. These findings not only support the Resource-Based View (RBV) theoretical
framework but also provide essential insights for sustainable tourism development policies in 3T
regions.

The influence of one construct on another can occur either directly or through mediation
mechanisms. Analysis of direct and indirect effects provides a deeper understanding of the flow of
influence patterns in the model, specifically whether the independent variable influences the
dependent variable through a mediator or operates directly without an intermediary. In the context
of this research, this analysis is essential to determine whether the structure of the relationships
between variables follows the theoretical pattern assumed in the Resource-Based View (RBV)
framework and green innovation theory. Table 6 presents the direct and indirect effect estimates for
each path tested in the model.

Table 6. Direct & Indirect Effect.

Indirect Effect Direct Effect

Ol a OP aST 0.616 -
Ol a ST - 0.634
Ol a CP aST 0.614 -

The results in Table 6 show that the variable OI (which in the original study likely referred to an
exogenous variable such as Organizational Innovation or a similar construct) has an indirect effect
on ST through OP of 0.616, as well as a direct effect on ST of 0.634. This suggests that OP mediates
some of OI’s influence on ST, while others act directly without intermediaries. Furthermore, the path
Ol — CP — ST shows an indirect effect of 0.614, indicating that the CP variable mediates the
relationship. Overall, these results confirm that the influence between variables in the model occurs
not only through the central pathway but also through intermediaries, amplifying the complexity of
the causal relationship. These findings enhance our understanding of how performance
improvement or sustainability processes can occur through multiple trajectories within an
organization.

After analyzing the influences between the primary constructs, the next step is to ensure that
each endogenous construct is truly represented by its dimension or dimensions. This test is crucial
for determining whether the dimensions that form the construct make a significant and consistent
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contribution. Table 7 displays the significance of the relationship between Ecosystem Performance
(EP) and its two dimensions, namely Productivity (PD) and Resilience (RS).

Table 7. Relationship Significance for EP with its Dimension.

Relationship Correlation Value T- Statistic P-Value Conclusion
EPaPD 0,862 34,357 0,000 Significant
EPaRS 0,709 32,106 0,000 Significant

The results in Table 7 show that EP is significantly related to both dimensions. The correlation
between EP and PD is 0.862, with a t-statistic of 34.357 and a p-value of 0.000, indicating that
productivity is a powerful driver of ecosystem performance. Similarly, the correlation between EP
and RS is 0.709, with a t-statistic of 32.106 and a p-value of 0.000, indicating that resilience is also an
integral part of ecosystem performance. These findings suggest that a strong tourism ecosystem is
characterized not only by its ability to produce output consistently but also by its adaptive capacity
to withstand environmental dynamics.

The subsequent evaluation assessed how OP is reflected by its two components: Financial
Performance (FP) and Operational Performance (OF). These two aspects are important because they
indicate how organizational performance is distributed between internal efficiency and financial
achievement. Table 8 presents the significance of these relationships.

Table 8. Relationship Significance for OP with its Dimension.

Relationship Correlation Value T- Statistic P-Value Conclusion
OP a FP 0,788 33,640 0,001 Significant
OP a OF 0,753 32,553 0,003 Significant

The results in Table 8 show that OP has a highly significant relationship with both FP and OF.
The OP — FP relationship shows a correlation of 0.788 with a T-statistic of 33.640, while OP — OF
has a correlation of 0.753 with a T-statistic of 32.553. Both relationships have p-values below 0.01,
confirming that organizational performance is consistently measured across these two main
dimensions. Thus, OP is a stable construct with a strong internal structure that describes the
organization’s overall condition.

To ensure that Green Innovation (GI) is fully represented by its constituent dimensions, the
relationships between GI and each dimension were tested. This assessment is crucial because Gl is a
complex construct comprised of five strategic aspects of innovation. Table 9 presents the results of
the significance of these relationships.

Table 9. Relationship Significance for GI with its Dimension.

Relationship Correlation Value T- Statistic P-Value Conclusion
GlaPV 0,917 36,533 0,000 Significant
GlaTC 0,875 34,590 0,000 Significant
GlaNW 0,858 34,402 0,000 Significant
GIa MK 0,669 30,879 0,006 Significant
GlaMD 0,734 32.052 0,003 Significant

The results in Table 9 indicate that all GI dimensions are significant in explaining the construct.
Product Value (PV) has the highest correlation (0.917), followed by Technology (TC = 0.875) and
Networking (NW = 0.858). Marketing (MK = 0.669) and Market Demand (MD = 0.734) are also
significant, although their contributions are slightly lower. Overall, these results indicate that Gl is a
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robust construct and encompasses various complementary aspects of innovation, from product
quality to market dynamics.

To ensure a good fit of the PLS-SEM model, a model fit test was conducted using three
dimensions: SRMR, NFI, and RMS Theta. These three dimensions indicate whether the model
structure fits the empirical data. Table 10 displays the results of the model fit test.

Table 10. Model of Fit Value.

Model of
Criteria Value Conclusion
Fit
0.08 Demonstrating a satisfactory fit of
SMRS 0,829
<SRMS<HI95 the model
Demonstrating a satisfactory fit of
NFI >0.9 0,961
the model
Demonstrating a satisfactory fit of
RMS Theta <0.12 0,006

the model

Based on Table 10, the SRMR value of 0.829 is within the acceptable range, while the NFI of 0.961
exceeds the ideal limit of 0.90, indicating a very good level of model fit. The RMS Theta value of 0.006
indicates that the model error is very low, thus the model is considered to have good measurement
quality. Overall, all three dimensions indicate that the model structurally fits the data and is suitable
for drawing theoretical conclusions.

Effect size (f?) is evaluated to determine the extent to which exogenous constructs contribute to
the endogenous constructs in the structural model. This evaluation complements the R? value because
it provides information on the strength of each path. Table 11 presents the results of the f2 calculation.

Table 11. f 2Value.

Construct f2

Ecosystem Performance (EP) -
Organizational Performance (OP) 0,369
Green Innovation and Flexibility (GI) 0,402

The results in Table 11 show that GI has an effect size of 0.402 on OP, which is considered
significant. Meanwhile, OP has an effect size of 0.369 on EP, also regarded as large. Thus, both main
paths in the model are not only significant but also have a substantial impact on explaining the
endogenous variables. To assess the model’s predictive ability, a Q? test was conducted using the
blindfolding technique. A Q? value greater than zero indicates that the model is predictive. Table 12
presents the QQ? values for the endogenous constructs.

Table 12. Q? Value.

Construct Q2

Ecosystem Performance (EP) 0,387
Organizational Performance (OP) -

Green Innovation and Flexibility (GI) -

The results in Table 12 show that Ecosystem Performance (EP) has a Q? value of 0.387, indicating
strong predictive ability for this variable. Meanwhile, OP and GI do not have Q? values because they
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are non-predictor variables in the model. This Q? value confirms that the model not only has good
structural fit but also adequately predicts variance in the ecosystem construct.

5. Discussion

The results of this study indicate that green innovation plays a significant role in improving the
organizational performance of MSMEs in tourism villages, and that this improvement in
organizational performance is a key mediator in strengthening ecosystem performance. This finding
confirms that green innovation does not automatically produce systemic impacts, but instead
requires a process of knowledge internalization, capability strengthening, and adequate
organizational governance to translate innovation into operational performance and sustainable
ecosystem impacts. Recent studies in the context of tourism and MSMEs also emphasize that the
success of green innovation depends heavily on an organization’s ability to develop dynamic
capabilities and integrate innovation into daily business practices [45,46].

Based on these findings, the results of the PLS-SEM analysis in this study are used not only to
confirm the relationships among variables but also to inform the design of evidence-based capacity
development interventions for MSMEs. This approach aligns with international literature that
emphasizes that module-based interventions are an effective mechanism for transforming
quantitative research findings into practices that can be internalized by MSMEs, particularly in the
context of sustainable innovation and digital transformation [47]. Training modules enable a
structured, gradual, and contextual learning process, allowing MSMEs to build specific capabilities
systematically. This aligns with the finding that capability development in small businesses relies on
practice-based learning mechanisms that are directed, iterative, and embedded in organizational
routines [48,49], as well as on organizational learning processes that support the formation of
dynamic capabilities [50], To clarify how empirical PLS-SEM results are translated into practical
interventions, this study developed a series of thematic learning modules that directly represent each
dimension of green innovation and the mediating pathways of organizational performance toward
ecosystem performance. The modules were systematically developed to ensure that each latent
construct proven significant in the empirical model could be translated into operational capabilities
that could be learned, practiced, and replicated by tourism village MSMEs. All training modules are
in digital format and accessible via an online platform (https://bit.ly/GreenlnnovationModule). This
series of modules is designed as a unified, step-by-step learning process, starting with strengthening
the value of green innovation products and processes and continuing to improve the overall
performance of the organization and the tourism ecosystem. A visualization of the structure and
sequence of these training modules is presented in Figure 4.

N&t\ List of contents

Module 1:
Product Value in Green Innovation for MSMEs

Module 2:
Utilizing Green Technology for Production Processes

B>

¥ MODULE =

Module 4:
Market Demand Insight

Module 5:
Sustainable Marketing & Green Branding

Strengthening Green Modul6:
Innovation for the Operations & Bl Pertrmany
Empowerment of MSMEs Emmm:::fc’smmm
and Tourism Village
Ecosystems
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Figure 4. Structure and Sequence of PLS-SEM Results-Based Training Modules for Strengthening Green

Innovation, Organizational Performance, and Ecosystem Performance of Tourism Village MSMEs.

The five dimensions of green innovation—Product Value (PV), Technology (TC), Networking
(NW), Market Demand Insight (MD), and Sustainable Marketing (MK)—that proved to be
significantly influential in the PLS-SEM model were then translated into thematic learning modules.
The Product Value module focuses on strengthening product value based on culture and
sustainability, in line with the finding that PV is the strongest component of green innovation. The
Technology module emphasizes production process efficiency and the adoption of environmentally
friendly technologies, while the Networking module focuses on strengthening pentahelix
collaboration and knowledge diffusion. The Market Demand Insight module aims to improve
MSMEs’ ability to understand the changing preferences of increasingly sustainability-oriented global
tourists. In contrast, the Sustainable Marketing module focuses on communicating green values and
cultural identity through responsible marketing strategies. This modular approach aligns with the
finding that green innovation in tourism MSMEs works most effectively when developed through
the strengthening of specific and targeted capabilities [45].

As a concrete example of translating empirical PLS-SEM results into learning interventions, this
study presents Module 1: Product Value in Green Innovation for MSMEs. This module was
developed based on the finding that Product Value (PV) is the strongest dimension of the green
innovation construct, indicating that increasing product value through culture and sustainability is
the primary foundation for MSMEs in tourism villages in building competitiveness. Therefore, this
module is positioned as the initial stage in the learning series to ensure that MSMEs first understand
and can articulate the core value of their products before moving on to technology adoption, network
strengthening, and marketing strategies. The Product Value module is designed to facilitate a
structured, context-based learning process by integrating local cultural aspects, environmentally
friendly production practices, and the needs of the sustainable tourism market. By presenting clear
learning objectives and benefits, this module helps MSMEs identify product uniqueness, formulate a
green value narrative, and link it to tourist preferences. This approach aligns with the finding that
strengthening product value not only improves perceived quality and market differentiation but also
serves as a gateway to further developing innovation capabilities. The visualization of Module 1 in
Figure 5 shows how the Product Value concept is translated into an operational module structure,
from the definition of product value and learning objectives to economic, social, and environmental
benefits. Thus, Module 1 serves as a foundation for learning that prepares MSMEs to develop other
dimensions of green innovation in a gradual, integrated manner in subsequent modules.

Modulet:
Product Value in Green Innovation for MSMEs Objective

Benefit

Product Valve (PV) refers to the added value perceived by
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Figure 5. Example of Implementation of Module 1: Product Value in Green Innovation for MSMEs.

To ensure that Product Value strengthening is not only conceptually understood, but Module 1
is also designed with practice-based learning activities that allow MSMEs to directly reflect on the
condition of their products before the training intervention is carried out. One example of
implementing this activity is the Existing Product Analysis (Baseline PV Assessment), which aims to
identify the initial condition of MSME product value as a starting point for the learning process and
continuous improvement. At this stage, participants are asked to conduct a self-assessment of the
main product, using the Product Value Assessment Sheet (Pre-Test). This worksheet is structured
around the Product Value dimensions used in the PLS-SEM model, including environmentally
friendly materials, environmental appeal to consumers, contribution to environmental conservation,
unique cultural values, and compliance with environmentally friendly production principles. With
this approach, the learning instruments used in the module directly reflect the empirical constructs
tested in the research. Figure 6 shows the activity structure of Module 1, including learning objectives,
implementation steps, and expected outcomes, along with an example participant worksheet as an
initial measurement tool (baseline). Through this activity, MSMEs not only gain an initial
understanding of their product’s value proposition but also systematically identify weaknesses and
opportunities for improvement. This reflection-based and practice-based learning approach
strengthens the internalization of sustainability-based product values . It serves as a foundation for
developing other dimensions of green innovation in subsequent modules.

PRODUCT VALUE (PV) MODULE ACTIVITIES PARTICIPANT WORKSHEETS (WS)
& Activity 1: Existing Product Analysis (Baseline PV Assessment) & WS 1 Product Value Assessment Sheet (Pre-Test)
Scale: 1 = very low, § = very high
g

%4  Objective

W scessing the initial condition of MSME products prior o the rsining. L Lo === L2

PV4 The product has unique cultural appeal 15

( ‘F Output

Figure 6. Example of Learning Activities and Participant Worksheets in Module 1: Product Value in Green
Innovation for MSMEs.

Another key finding in this study is the role of organizational performance as a key mediator
between green innovation and ecosystem performance. This indicates that green innovation will only
impact ecosystem productivity and resilience if accompanied by improvements in operational and
financial governance of MSMEs. International literature confirms that operational and financial
performance are key enablers of MSME sustainability, enabling small businesses to absorb
innovation, manage risk, and survive in the dynamic tourism market [46,47]. Therefore, an
Organizational Performance module was developed to strengthen MSMEs’ capabilities in managing
production processes, reducing defects, calculating COGS and BEP, and managing cash flow more
systematically.
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In the final stage, the Ecosystem Performance dimension, reflected through productivity and
resilience, was developed into an integrative module emphasizing a systems thinking approach. This
module helps MSMEs understand their role as core actors in the village tourism ecosystem and build
adaptive capacity to withstand fluctuations in demand, external pressures, and environmental
changes. This approach aligns with the sustainable tourism literature, which emphasizes that
destination resilience depends heavily on local actors’ capacity to sustain collective productivity and
resilience through innovation and collaboration [51].

To ensure the sustainability, scalability, and accessibility of the research results, all modules,
compiled in PDF format, were then integrated into the visitdesasumba.com digital platform. The use
of this digital platform is supported by international literature, which confirms that digital tourism
platforms function not only as promotional media but also as knowledge dissemination platforms
that accelerate knowledge transfer, expand access to learning, and strengthen sustainable practices
in MSMEs [51,52]. In the context of 3T regions, digitizing modules is a strategic solution to overcome
geographic limitations and limited access to face-to-face training.

Through visitdesasumba.com, training modules can be accessed independently by MSMEs,
facilitators, and other stakeholders, enabling a sustainable learning process independent of short-
term interventions. This platform also serves as an integrated space for learning, innovation, and
MSME product promotion, thereby supporting the simultaneous creation of economic and social
value. Recent studies have shown that the digitalization of tourism MSMEs positively contributes to
increased innovation, performance, and ecosystem sustainability when supported by relevant and
contextual learning content [46,47]. Figure 7 shows the main page (dashboard) of
visitdesasumba.com, which serves as an integrative medium for destination promotion, cultural
narratives, and green innovation-based learning contexts. This platform is designed to support
sustainable access to knowledge and innovation by MSMEs in tourist villages, particularly in the 3T
regions, through a contextual and inclusive digital approach.

ndonesia = EN Horfe About Product

Explore the Untold Sumba: Mondu & Hambapraing—
Culture, Nature, and Heritage

‘Experience traditional weaving, sacred architecture, and untouched lendscapes of East Sumba”

Figure 7. The Dashboard Display of the visitdesasumba.com Digital Platform as a Media for Integrating
Destinations, Knowledge, and Innovation for Tourism Village MSMEs.

As part of the digital platform architecture, visitdesasumba.com offers a special Modules &
Catalog feature that serves as a knowledge dissemination platform and a self-learning resource for
MSMEs. This feature serves as a meeting point between the empirical results of PLS-SEM and field
practice, enabling each training module, developed along the dimensions of green innovation,
organizational performance, and ecosystem performance, to be accessed in a structured, gradual
manner. With this approach, the learning process does not depend on short-term, face-to-face
training but can be ongoing, flexible, and repeatable to meet the needs of MSMEs. Figure 8 shows the
Modules & Catalog feature on the visitdesasumba.com platform, which contains training modules in
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PDF format, including Product Value, Technology, Networking, Market Demand Insight, Sustainable
Marketing, Organizational Performance, and Ecosystem Performance. This feature is designed to
facilitate structured, gradual, and context-specific self-learning, translating PLS-SEM analysis results
into digital interventions that support the sustainability of MSMEs and the tourism village ecosystem.

— p—
wdonesia % st =N Home  About  Product

Produk Lainnya...

Modules & Catalog

MODLI

Monti

Indonesian Module

UMKM Product Catalog English Module

Figure 8. The Modules & Catalog feature on visitdesasumba.com as a dissemination medium for PLS-SEM

results-based training modules.

Theoretically, this study extends the contribution of PLS-SEM studies by demonstrating how
empirical model results can be translated into implementable instruments for modules and digital
platforms. In practice, integrating training modules into visitdesasumba.com strengthens MSMEs in
tourism villages’ readiness to adopt green innovation, improves organizational performance, and
contributes to sustainably enhancing ecosystem performance. Thus, this study presents a clear,
integrated implementation path that links SEM-based empirical model testing with the development
of evidence-based training modules and their digitalization through tourism platforms, making it a
relevant approach for developing MSMEs and sustainable tourism destinations, especially in the
context of 3T regions.

6. Conclusions

This study examines the role of green innovation in improving the performance of tourism
MSMEs and its implications for strengthening the sustainable tourism ecosystem in East Sumba
Regency. This region has high potential for cultural and nature-based tourism, but still faces
limitations in innovation capacity and business performance. Focusing on the 3T (Frontier,
Outermost, and Underdeveloped) regions makes this study relevant for understanding how an
environmentally oriented innovation approach can strengthen MSMEs while supporting the
sustainability of the tourism destination ecosystem.

Based on the results of the PLS-SEM analysis, this study shows that green innovation,
represented by product value, technology, networking, marketing, and market demand insight, has
a positive and significant impact on the organizational performance of tourism MSMEs. Improved
organizational performance, reflected in operational and financial aspects, further contributes
significantly to strengthening the ecosystem’s performance, as demonstrated by increased
productivity and resilience. These findings suggest that green innovation does not directly affect the
ecosystem but rather strengthens the internal performance of MSMEs, key actors in the village
tourism system.

The research results also show that product value is the most dominant dimension in shaping
green innovation. This finding indicates that strengthening product value grounded in local culture
and sustainability principles is the primary foundation for increasing the competitiveness of tourism
MSMEs in the 3T regions. Furthermore, insights into technology, networking, and market demand
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help enhance MSMEs’ adaptability to changing tourist preferences and market dynamics. At the
same time, sustainable marketing supports more effective communication of green values and local
identity to tourists. Overall, the combination of these five dimensions indicates that green innovation
in tourism MSMESs is multidimensional and requires integrated capability development.

In addition to producing empirical findings, this research also produced implementable outputs,
including the development of thematic training modules directly derived from the PLS-SEM analysis,
specifically the significant relationships between green innovation constructs and dimensions and
organizational performance. These modules are structured around empirically proven dimensions
and subsequently integrated into the visitdesasumba.com digital platform. This integration provides
a sustainable, context-based learning approach for tourism MSMEs. It demonstrates how SEM-based
quantitative research findings can be systematically translated into practical interventions to support
business capacity building and destination ecosystems. This approach offers practical benefits for
MSMEs, business facilitators, and local governments in designing more targeted and sustainable
green innovation-based tourism development programs.

However, this study has several limitations. The cross-sectional nature of the data used prevents
it from capturing the dynamics of change in green innovation, MSME performance, and the tourism
ecosystem over the long term. The study’s geographic context, limited to East Sumba Regency, also
limits the generalizability of its findings to other regions with different social and cultural
characteristics and levels of digital readiness.

Given these limitations, future research is recommended to employ a longitudinal design to
observe the transformation of tourism MSMEs over time. Further research could also expand the
study context to other tourism villages or non-3T areas to test the model’s consistency and to explore
the role of advanced digital technologies, such as data-driven tourism platforms and artificial
intelligence, in systematically strengthening the adoption of green innovation. With this
development, studies on green innovation and sustainable tourism are expected to provide a broader
contribution to strengthening MSMEs and the tourism ecosystem in various contexts.

6.1. Theoretical Implication

Theoretically, this study makes an essential contribution to the literature on green innovation,
SME performance, and tourism ecosystems in several key ways. First, it strengthens the Resource-
Based View (RBV) framework by demonstrating that green innovation can be positioned as a
valuable, difficult-to-imitate, and contextually relevant strategic internal capability for tourism
MSMEs. The empirical finding that green innovation significantly influences organizational
performance supports the argument that green innovation is not simply a response to regulatory or
market pressures, but rather a source of sustainable competitive advantage.

Second, this study broadens our understanding of the mediating mechanisms in the relationship
between innovation and ecosystem performance. By positioning organizational performance as the
primary mediator between green innovation and ecosystem performance, this study demonstrates
that green innovation’s impact is indirect and depends on the organization’s ability to internalize it
into operational and financial practices. These findings enrich the PLS-SEM literature in tourism by
providing strong empirical evidence of a multi-stage causal mechanism in the context of MSMEs.

Third, this study contributes to the methodological literature by demonstrating that PLS-SEM
model results not only serve as a theoretical confirmation tool but also provide a basis for designing
evidence-based interventions. The transformation of latent constructs into thematic learning modules
demonstrates how quantitative research can be operationalized into concrete capability-building
instruments, bridging the gap between academic research and field practice.

6.2. Practical Implication

Practically, this study offers direct implications for MSMEs, local governments, business
facilitators, and tourism destination managers, particularly in 3T regions. First, the findings
emphasize that strengthening tourism-oriented MSMEs should be pursued through a modular
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capacity-building approach that focuses on the development of specific capabilities, rather than
through generic, one-off training programs. Training modules structured around the dimensions of
green innovation enable a more systematic, incremental, and context-sensitive learning process,
allowing MSMEs to build capabilities in accordance with their needs and levels of readiness.

Second, the integration of training modules into the digital platform visitdesasumba.com offers a
practical solution to challenges related to geographical constraints, limited access, and the
sustainability of training programs in 3T regions. This digital platform functions not only as a
destination promotion medium but also as a knowledge dissemination platform, facilitating self-
directed learning, repeated access to learning materials, and the wider diffusion of green innovation
practices. Such an approach enhances the sustainability of the study’s impact, as learning processes
are no longer dependent on physical presence or short-term interventions.

Third, for policymakers, this study provides empirical foundations for designing more targeted
green innovation-based tourism MSME development programs. Rather than fragmented
interventions, policy efforts can be directed toward strengthening culturally embedded product
value, promoting the adoption of environmentally friendly technologies appropriate to the MSME
scale, reinforcing penta-helix collaboration networks, and leveraging digital platforms as integrated
infrastructures for learning and promotion. Accordingly, the findings support the formulation of
more inclusive, adaptive, and evidence-based policies for sustainable tourism development.

6.3. Limitation and Future Research

Although this study provides strong empirical findings, several limitations require attention in
interpretation and further research. First, the cross-sectional design of the study prevents the analysis
from capturing the dynamics of changes in green innovation, organizational performance, and
ecosystem performance over time. Second, the study was conducted in a specific geographic context,
namely East Sumba Regency. Hence, generalizations to other regions require caution, given
differences in social, cultural, and digital readiness across areas. Third, the variables used were
largely perceptual, potentially subjecting them to respondent bias. Future research is recommended
to use a longitudinal design to observe the transformation of MSMEs over time, including objective
variables such as revenue growth, energy efficiency, or carbon footprint, and expand the research
context to other tourism villages to test the model’s consistency. Furthermore, further research could
explore the role of digital technologies, such as green marketplaces, supply chain management
systems, or Al-based tourism platforms, in systematically strengthening the adoption of green
innovation.
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Appendix A
Table A1. Ecosystem Performance Construct Specification.
Variable Dimension Definition Code Item
Our business is able to increase
PD1  production output or sales
each year.
The ability of MSMEs PD2 We use raw materials, labor,
to generate and capital efficiently.
competitive, efficient, :
P Our products or services have
. ., and value-added
Productivity . PD3 advantages compared to
tourism outputs .
competitors.
(products and
services) to support PDA4 We frequently innovate in the
the ecosystem products or services we offer.
The number of customers or
PD5  tourists using our products or
services continues to increase.
Our business is able to survive
Ecosystem RS1 despite dlfﬁ.cult s1tuat10r}s
Performance (e.g., pandemics or economic
crises).
We can recover quickly after
The ability to survive, RS2 facing major business
recover, and adapt to problems.
external disruptions
TP We offer more than one type of
(economic crises, .
o . RS3  product or service to reduce
Resilience  pandemics, market .
the risk of losses.
changes, or
environmental We receive support from the
pressures) to support RS4 community, government, or
the ecosystem other institutions during
difficult times.
We can easily adjust our
operations and strategies
RS5 ps
when  market conditions
change.
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Table A2. Organizational Performance Construct Specification.

Construct Dimension Definition Code Item
FP1 My business’s net profit has
increased over the past year.
The
orge.mization’s P2 Sales of my products/services
ability to manage grow from year to year.
Fi il profits, revenues,
Pmancm and investments My business is able to
erformance consistently to FP3  maintain a balance between
support business costs and revenues.
growth and FP4 My Dbusiness income has
sustainability. increased steadily.
FP5 I evaluate investment costs
Organizational against the value generated.
Performance Customer reviews/ratings of
OF1 my business have improved
The year by year.
organization’s Production/service targets set
ability to conduct o, by the organization were
business activities consistently achieved during
. efficiently, the past year.
Operational roductively, and ;
Performance P ‘ Y, OF3 Our company delivers
on time to meet products/services on time.
customer
. . The quality of  our
satisfaction and : .
o OF4  products/services is better
maintain .
. than that of local competitors.
competitiveness.
Sales have increased over the
OF5
past 12 months.
Table A3. Green Innovation Construct Specification.
Construct Dimension Definition Code Item
The products I produce use
more environmentally
PVl friendl terials ¢ d
riendly materials compare
Value added to y . .p
to conventional materials.
. Product products through
Green Innovation . ] Consumers are more
Value green innovation ) . .
ractices interested in purchasing my
P PV2  products because they
consider environmental
aspects.
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Environmental

considerations increase
PV3 .. .

consumers’ interest in my

products.

My products have

distinctive appeal because
PV4 pp

they support environmental
conservation.

Most of my products
incorporate

PV5  environmentally friendly
aspects in materials or
production processes.

My business has its own
facilities or methods to
manage waste without
polluting the environment.

TC1

My business utilizes shared
facilities (e.g., government

Technologi . s
echmologles used TC2  or community facilities) for
to improve . .
. managing production
production
waste.

efficiency, reduce

I have access to training or
Technology ~ waste and &

. information on
pollution, and TC3 . .
environmentally friendly
support green .
. . technologies.
innovation
implementation My  business  conducts

TC4  recycling of production
waste so it can be reused.

I use energy-efficient tools
TC5  or machines that generate
minimal pollution.

I have access to training or

information on
NW1 environmentally friendly
Collaboration technologies through
networks among networks.
MSMEs and There are organizations,
external communities, or
stakeholders associations  that  help
. (government, NW2 MSMEs like mine share
Networking academia experi
, periences on
communities, and environmentally friendly
customers) business practices.
established to I collaborate with external
support green parties (government,
innovation NW3 tra?ning. ' institutions,
universities, or NGOs) to
develop sustainable
businesses.
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NW4

I actively participate in
activities, training, or
forums related to
environmentally  friendly
innovation for businesses.

NW5

collaboration
networks, 1 gain new
knowledge or ideas to
improve business processes
greater

Through

toward
environmental
sustainability.

Marketing

MSMESs’ efforts
to identify
market needs
and preferences
and implement
promotional
strategies to
support green
innovation.

MK1

I obtain information on
market
preferences from within the
business (employees,
production team, or sales

staff).

needs and

MK2

I obtain information on

market needs and
preferences from external
sources

suppliers,  or

partners).

(customers,
business

MK3

My customers often provide
ideas or feedback for
developing environmentally
friendly products.

MK4

Most ideas for new products

come from observing
market trends and customer

information.

MK5

I promote products by
highlighting environmental
benefits, such as natural
materials or eco-friendly

processes.

Market
Demand

Market needs and
preferences for
environmentally
friendly products
and services

MD1

An increasing number of
consumers are interested in
purchasing the
environmentally  friendly

products I produce.

MD2

My customers have
increasing knowledge about
the quality of
environmentally  friendly

products.

MD3

Demand for
friendly
services

environmentally
products or
increases over time.
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I adjust my products or
services based on market
feedback and sustainability-
related needs.

MD4

I monitor market trends
and changes in consumer

MD5  Preferences to ensure my
products remain aligned
with  green  market
demand.
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