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INTRODUCTION

ABSTRACT. Micro, small, and medium enterprises (MSMES) in Indonesia play
significant role in advancing the Indonesian economy; however, they are
vulnerable to challenges caused by climate change as a global consequence, as well
as challenges stemming from global supply chain issues. In this regard, with a focus
on rapid technological change and sustainability, MSMEs have considerable
potential for transformation. With the above elaboration, this research aims to
examine from the perspective of MSMEs in Indonesia the impact of entrepreneurial
resilience and business sustainability on the adoption of green innovation, digital
technology, diversified supply chains, and collaborative ecosystems. To address
the research questions, a quantitative approach using partial least square -structural
equation modelling (PLS-SEM) was employed with a sample of 250 MSMEs from
three provinces in Indonesia: West Java, Central Java, and North Sumatra. Model
assessment is focused on indicator weights, average variance extracted and
composite reliability. Result shows that digitization and supplier diversification
were recorded and having a positive impact on entrepreneurial resilience, whereas
green innovation has a significant negative influence on entrepreneurial resilience.
Resilience was proven have positive effect on business sustainability. Within the
framework of the entire model, the strength of explanation reaching R? of 0.995 for
entrepreneurial resilience and R2? of 0.885 for business sustainability. The
components such as Digital transformation and flexible supply chain management
are vital for enhancing the resilience and sustainability of MSMEs in the long term,
while the effects of green innovation and ecosystem collaboration appear to be
more contextually contingent.

The COVID-19 pandemic, recent geopolitical
conflicts, and unsteady economies have all impacted

Micro, small, and medium enterprises (MSMES) are
crucial to Indonesia's economy, accounting for over
60% of the national GDP and 97% of the national
workforce (Kurniadi et al., 2024). This contribution has
earned MSMEs the recognition of being important for
economic development, equitable distribution of
income, and social inclusion (Akram et al., 2024;
Canwat et al., 2024; Nursini, 2020). Moreover, MSME
activities alleviate poverty in urban and rural areas.
However, MSMEs are vulnerable to external
disruptions, especially global supply chains and climate
change. These issues are most severe for resource- and
technology-poor MSMEs.

the availability of raw materials and intermediate
goods, affecting the operations of MSMEs (Nugroho et
al., 2025; Shoffiyati and Kristianto, 2025). In previous
studies, digitalization and supplier diversification have
been shown to lessen such exposures (Canwat et al.,
2024). In contrast, Indonesian MSMEs have traditional
supply systems and a small network of suppliers,
limiting their collaborative and alternative sourcing
capabilities (Koberg and Longoni, 2019; Sinulingga
and Susilawati, 2025; Srinivasan et al., 2025;
Srivastava, 2007). Consequently, the greater the
dependence on a small group of suppliers, the greater
the risk of operational disruptions during unstable times
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(Andanu et al., 2025; He et al., 2021; Siswanto and
Dolah, 2023; Wahyuni and Sara, 2020).

Climate change adds risks to Indonesian MSMEs.
Increased environmental volatility caused by climate
change, such as severe weather, changing rainfall
patterns, and increased frequency of natural disasters,
impacts the dependence of natural resource-based
sectors (agriculture, fisheries, and resource-based
manufacturing) (Bagis et al., 2024; Hendrawan et al.,
2025). Climate change impacts can cause raw materials
to become scarce, resulting in high production and
supply chain costs, and firms must reconfigure their
supply chains. In this regard, eco-innovation is the
answer to this problem by reducing the environmental
impact of business activities while ensuring business
continuity of the business (Greeni and Burkhard, 2025;
Nursini, 2021; Ramezani and Camarinha-Matos, 2019)

Faced with this condition, resilient entrepreneurship
is the most appropriate. Resilient entrepreneurship is a
company’s ability to absorb shocks, adapt to changing
conditions, and sustain the business under uncertain
and changing conditions (Sari et al., 2022). Resilience
is not built only by having sufficient finance, but by the
presence and application of adaptive strategies that can
affect the flexibility of the organization. From the
strategies mentioned above, the application of digital
technology, ease of operation, supplier diversification,
reduction in dependence on a single supplier, and eco-
innovation as a driver of sustained competitiveness and
sustainability.

Research in Indonesia has shown that sustainable
practices improve the competitiveness of MSMEs. For
example, Priambudi et al. (2025) demonstrated that
both the environmental performance of batik
production and the ability of production to stand out in
the market are enhanced with the implementation of
natural-dye standards. Similarly, Ismayana et al. (2022)
showed that in the kraft paper industry, cleaner
production practices reduce waste and better manage
resources.  Abidin  (2023) argued that for
competitiveness in the agro-industrial sector, the
synergy of innovative and effective resource
management, along with institutional support, is
crucial. Overall, these studies confirm that eco-
innovation has the potential to yield value for MSMEs
in the long run. However, the immediate effect of eco-
innovation on improving MSMEs’ resilience is
contingent on the preparedness and resource allocation
of the firm.

The role of digital adoption in MSME development
is also widely accepted. Digital platforms have been
proven to increase market reach and the availability of

information, as well as improve the coordination of
operational functions (Akmal and Arifa, 2023;
Harymawan et al., 2022; Ruminta et al., 2018).
Furthermore, vendor diversification alleviates
dependency concerns and enhances supply chain
(Oyeyemi et al., 2023). Although eco-innovation and
entrepreneurial resilience have been studied separately,
the few studies that have focused on the two have
shown that eco-innovation does support sustainable
performance (Akmal and Arifa, 2023; Tedjaningtyas,
2025; Winarsih, 2025).

Collaboration across the wider business ecosystem
is another topic frequently mentioned in MSME
studies. Collaborative relationships with public sector
agencies, banks, universities, and industry associations
create opportunities for knowledge, funding, and
markets (Bagis et al., 2024; Shulei, 2025; Rizvi et al.,
2025). Such relationships may enhance learning and
social capital. However, the empirical literature is
inconclusive regarding the role of ecosystem
collaboration in enhancing entrepreneurial resilience.

MSMEs are extremely heterogeneous across sectors
and geographies. In agricultural businesses, for
example, climate-related uncertainties are tackled using
a combination of diversification and irrigation
(Skouloudis et al., 2020; Putri et al., 2023), whereas in
manufacturing, the focus is typically on product
innovation and improvements in the supply chain
(Kashem et al., 2024). Such differences reiterate the
importance of context in the study of resilience.

This study applies a quantitative method using
partial least squares structural equation modeling (PLS-
SEM) to analyze MSMEs located in four
geographically and economically significant regions in
Indonesia, namely, West Java, Central Java, East Java,
and North Sumatra, which are primary locations for
MSME clustering and recurrent supply chain and
environmental disruptions. This method provides a
systematic understanding of the elements determining
MSMEs' resilience and sustainability (Arifin et al,
2023; Audretsch et al, 2024; Seraj et al, 2022).
Although some studies have examined the separate
impacts of digitalization, supplier diversification, and
eco-innovation, most have not considered these
approaches simultaneously using a single framework
for analysis. The collaboration of ecosystem actors as a
form of relational mechanism integrating these
approaches to strengthen entrepreneurial resilience has
not been widely researched.

Accordingly, this study aims to construct a
structural model that views digital adoption, supplier
diversification, and eco-innovation as forms of

102 | Franky Okto Bernando et al.

DOI: https://doi.org/10.24961/j.tek.ind.pert.2026.36.1.101


https://journal.ipb.ac.id/index.php/jurnaltin
https://doi.org/10.24961/j.tek.ind.pert.2026.36.1.101

Jurnal Teknologi Industri Pertanian, 36 (1): 101-113, April 2026

ISSN: 0216-3160 E-ISSN 2252-3901

Available online on
https://journal.ipb.ac.id/index.php/jurnaltin

adaptive capability, and entrepreneurial resilience, and
ecosystem collaboration as a relational mechanism for
the flow of knowledge and the availability of external
resources. This positions entrepreneurial resilience as a
primary component of sustained business viability in
the face of disruptive and uncertain circumstances
(Donn and Moreno, 2021; Hindarsah et al., 2025;
Srinivasan et al., 2025).

RESEARCH AND METHODS

Research Design and Data Collection

With a focus on the quantitative side of primary data
collection via a structured questionnaire directed at
MSME owners and managers, this practice identified
its target respondents as businesses operating in the
manufacturing, agribusiness, and food processing
sectors across four prominent MSME regions: West
Java, Central Java, East Java, and North Sumatra.
These areas serve as essential production hubs, are
highly susceptible to supply chain disruptions and
climate-related challenges and risks (Kurniawan et al.,
2023; Oyeyemi et al., 2023; Saleh et al., 2025).

Purposive sampling was used for this research and
targeted respondents familiar with the firm's
operational and strategic decision-making. To achieve
this, participants had to be owners, directors, or senior
managers of the firm, and the firm must have been in
operation for at least three years. This was done to
guarantee that the participant could provide meaningful
and knowledgeable information about the firm,
organizational resilience, and business sustainability.

A total of 312 questionnaires were distributed, 267
were completed and returned. Data cleaning was
conducted, and 17 questionnaires were completed
sufficiently, leaving a total of 250 valid questionnaires,
representing 80.13% of the research respondents. This
research has met the minimum benchmark for PLS-
SEM analysis (Hair et al ., 2022).

Data were collected from March to June 2025 using
both digital and in-person methodologies. Surveys
were distributed online via email and professional
network platforms, while physical surveys were
conducted during MSME meetings and regional
business forums. Participation in the survey was
voluntary, and respondents were informed about the
study ’s objectives prior to participation.

Measurement of Constructs

The measurement items that had been adapted came
from instruments used in other studies that had been
tested and validated. The frameworks were slightly

revised to fit the context of Indonesian MSMEs while
maintaining the same meaning (Golgeci and
Ponomarov, 2015; Filho, 2019; Umami et al., 2023).
All the variables were evaluated using a five-point
Likert scale, from 1 (strongly disagree) to 5 (strongly
agree), to indicate respondents’ level of agreement.

The level of digital adoption in MSMEs is
evidenced by how well MSMEs have embedded digital
processes into their operations, including, but not
limited to, e-commerce and digital payments, digital
supply chain monitoring, and online marketing.
Supplier diversification refers to the use of multiple
sources of supply to reduce dependence on any one
supplier and to enhance supply chain resiliency. Eco-
innovation deals with innovative activities that
contribute to improvements in the environment, such as
the development of eco-friendly products, energy-
saving processes, and resource use that reduces waste
and enables sustainable resource use. Ecosystem
collaboration is the collaboration between MSMEs and
other actors (government, banks, suppliers, and
educational institutions) to create partnerships that will
enable MSMEs to access knowledge and resources.
Entrepreneurial resilience is the ability of a firm to
foresee, absorb, and recover from disruption, and to do
so with the capability to adapt, manage crises, and
engage in organizational learning. Finally, business
sustainability is a measure of how stable a firm’s
operations are over a period. The goals of business
sustainability are sustained operations, competitiveness
in the market, and an increase in business.

Instrument Testing and Validation

Prior to the actual survey, the questionnaire was
distributed to 30 MSMEs as part of the pre-testing. The
goal of the pre-testing was to simplify, ascertain the
appropriateness of the phrasing, and evaluate the
context of the items being measured. After receiving
input from the pre-test participants, several questions
were revised to enhance clarity and readability.

A set of standard procedures used in PLS-SEM
analysis was used to assess the reliability and validity
of measurement instruments. Internal consistency
reliability was assessed using Cronbach’s alpha and
composite reliability (CR). Convergent reliability was
assessed using average variance extracted (AVE), and
the Fornell-Larcker criterion and cross-loading (Hair et
al., 2022) were used for discriminant reliability.

Research Framework and Hypotheses Development

The conceptual model of this study aims to identify
the relationships among digital adoption, supplier
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diversification, eco-innovation, ecosystem
collaboration, entrepreneurial resilience, and business
sustainability (see Figure 1). Eco-innovation, digital
adoption, and supplier diversification are considered
adaptive capacities that impact entrepreneurial
resilience. Furthermore, ecosystem collaboration is
added as a mediating variable that is likely to enhance
the effects of these adaptive capacities. Business
resilience is then expected to affect business
sustainability.

From the theoretical discussion in the Introduction,
the following hypotheses have been formulated:

H1 Digital adoption positively influences
entrepreneurial resilience

H2 Supplier  diversification  positively
influences entrepreneurial resilience

H3 Eco-innovation positively influences
entrepreneurial resilience

H4 . Ecosystem collaboration mediates the

relationships between digital adoption,
supplier diversification, eco-innovation,
and entrepreneurial resilience

H5 Entrepreneurial resilience positively
influences business sustainability

Data Analytics Method

The empirical analysis was performed using the
SmartPLS software for PLS-SEM analysis. This
software can be used for complex structural equations
for which the number of samples is moderate, and the
researcher is uncertain about the normality of the data
(Hair et al., 2022; Kock and Hadaya, 2018; Shmueli e?
al., 2019).

The analysis was performed in two steps. First, the
measurement model was analyzed, and second, the
structural model was analyzed. In the measurement
model, the following components were evaluated:
indicator reliability, reliability of internal consistency,
convergence validity through average variance
extracted (AVE), and Fornell and Larcker test for
discriminant validity.

In the structural model, the relationships among the
latent constructs were analyzed through the estimation
of path coefficients. In addition, the following were
evaluated: the coefficient of determination (R?), effect
size (f2), and predictive relevance (Q?). The mediation
impact of ecosystem collaboration (co-creation) was
analyzed through bootstrapping with a sample size of
5,000.

Ethical issues were considered prior to the study and
other activities during the study showed respect for the
participants and maintained the confidentiality and
anonymity of participant responses. All the above were
done to maintain the credibility of the findings and the
integrity of the study.

Descriptive Statistics of Respondents and Variables

Table 1 describes the 250 MSME respondents in the
survey. Regarding geolocation, the respondents were
from West Java (36%), Central Java (24%), East Java
(24%), and North Sumatra (16%). Despite West Java
having the largest share, the inclusion of other regions
enables greater MSME coverage both within and
outside Java to capture the varying geolocations of
MSMEs.

Digital Adoption Hda

Supplier Diversification H1

v Ecosystem Collaboration

Had

Eco-Innovation

Entrepreneurial Resilience  [——| Business Sustainability

H5

Figure 1. Structural model of entrepreneurial resilience within the MSME business ecosystem
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Table 1. Respondent demographic characteristics

Category Classification Frequency (N) Percentage (%)

West Java 90 36

Region Central Java 60 24
East Java 60 24
North Sumatra 40 16
Trading 78 31.2
Culinary 59 23.6

Business Sector Creative Services 48 19.2
Manufacturing 36 14.4
Agriculture 29 11.6
Micro 142 56.8

Business Size Small 73 29.2
Medium 35 14

RESULTS AND DISCUSSION

In terms of sector, the largest chunk is in trading (78
firms, or 31.2%), followed by culinary (59 firms, or
23.6%), creative services (48 firms, or 19.2%),
manufacturing (36 firms, or 14.4%), and agriculture (29
firms, or 11.6%). Although trade and culinary are the
most dominant, other economic activities are also
represented in the distribution, and manufacturing is
included.

The respondent firms were classified in accordance
with the provisions of Government Regulation No.
7/2021. Micro enterprises formed most of the
respondents (142 firms, 56.8%), followed by small
enterprises and medium enterprises (73 firms, 29.2%;
and 35 firms, 14.0%, respectively). This observation is
in alignment with the predominant trends for MSMEs
in Indonesia.

All constructs show high means in Table 2. Out of
the five-point Likert scales, entrepreneurial resilience
has the highest mean of 4.22. This is followed by digital
adoption at 4.21 and business sustainability at 4.18.
These scores show that participants perceive their
businesses as adaptive, digitally engaged, and capable
of sustaining business operations over time.

Table 2. Descriptive statistics of latent variables

Variable Mean
1 Digital Adoption 4.21
2 Supplier Diversification 4.08
3 Eco-Innovation 3.97
4 Ecosystem Collaboration 4.15
5  Entrepreneurial Resilience 4.22
6  Business Sustainability 4.18

Ecosystem collaboration has another high mean
score of 4.15. This means that a considerable number
of MSMEs work and collaborate with stakeholders

beyond their business. Supplier diversification has a
mean of 4.08, which shows that a firm has several
suppliers to mitigate reliance on a single supplier. Eco-
innovation has a mean of 3.97 and the lowest score,
which also means that it practices at least some
environmentally conscious practices. MSMES possess
strong digital capabilities, collaborative networks,
supply chain strategies, and resilient and sustainable
business performance.

Measurement Model Evaluation

The measurement models were assessed for
indicator reliability and convergent validity to remain
within the parameters of standard practice for PLS-
SEM (Hair et al., 2022). Generally, indicator reliability
is considered sufficient when the outer loading is
greater than 0.70. A construct loading between 0.50 and
0.70 is acceptable provided the construct demonstrates
sufficient composite reliability and an acceptable AVE.

As shown in Table 3 and Figure 2, the measurement
models complied. Each construct had sufficient internal
consistency  (Cronbach's  alpha, 0.901-0.961;
composite reliability, 0.930-0.970). Convergent
validity was established for all constructs, and the
reliability AVE of the constructs was 0.732-0.913.

Most of the indicators had sufficient loading for the
constructs, attaining the recommended minimum of
0.80. The only exception was the ecosystem
collaboration construct, whose indicator EC2 had a
loading of 0.553, which is considered a low loading.
Regardless of the lower loading value, the construct
still had the required reliability and AVE; thus, the
indicator was retained, and the construct demonstrated
good convergent validity. The HTMT ratios in Table 4
point to potential problems related to discriminant
validity.
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Table 3. Measurement model assessment (outer loadings, reliability, and convergent validity)

Construct Indicator Outer Loading Cronbach's a CR AVE
DA1 0.837
Digital Adoption (DA) DA2 0.884
DA3 0.825 0.914 0.936 0.745
DA4 0.860
DA5 0.906
Supplier SD1 0.939
; S L. SD2 0.944
Diversification (SD)  gpy 0.953 0.961 0.970 0.866
SD4 0.938
SD5 0.877
Ell 0.903
Eco-Innovation (EI) E:g 831’8 0.930 0.950 0.826
El4 0.880
Ecosystem EC1 0.866
. EC2 0.553
Collaboration (EC) EC3 0.940 0.901 0.930 0.732
EC4 0.932
EC5 0.925
. ER1 0.828
Entrepreneurial ER? 0.890
Resilience (ER) ER3 0.807
ER4 0.849 0.935 0.949 0.757
ER5 0.915
ER6 0.924
Business Sustainability gg; ggg? 0953 0.969 0913
(BS) BS3 0.947

DAZ
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501
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Figure 2. Outer model (measurement model)
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Some construct pairs present extremely high values (>
0.90), and some even exceed 1.00 (e.g., Digital
adoption—entrepreneurial resilience = 1.077; business
sustainability—supplier  diversification = 1.033;
entrepreneurial resilience—supplier diversification =
1.003). These results suggest that some constructs may
largely overlap. Therefore, the structural relationships
should be interpreted with caution. High HTMT values
could be the result of construct redundancy or
extremely high similarity between the variables.

Structural Model Assessment and Hypothesis
Testing

MSMEs in Indonesia show varying outcomes of the
proposed adaptation strategies with respect to
entrepreneurial resilience and business sustainability.
Some strategic capabilities demonstrate strong direct
effects. However, others appear to function more
indirectly or only under certain circumstances, as
shown by the structural model results in Table 5.

H1: Entrepreneurial Resilience and Digital
Adoption

Table 5 illustrates that digital adoption correlates
positively and significantly with entrepreneurial

Cl [0.7936, 0.8388]). The exclusion of zero in the
confidence interval indicates strong statistical evidence
of the correlation. A very strong contribution to
explained variance in entrepreneurial resilience is
supported by the effect size (f2 = 16.660). Therefore,
H1 is valid. The digital technology literature confirms
that MSMEs become more resilient when they employ
digital technologies, such as improved information
access, operational monitoring, and response capability
to supply chain changes (Akmal and Arifa, 2023;
Harymawan et al., 2022; Ruminta et al., 2018). Under
supply chain disruptions and technology-embedded
disruptions,  digital solutions enhance firms’
anticipatory and responsive capacity to external shocks.
The coefficient’s magnitude affirms the critical role of
digital adoption in enhancing resilience within the
framework.

H2: Supplier Diversification and Entrepreneurial
Resilience

As shown in Table 5, supplier diversification has a
positive and statistically significant relationship with
entrepreneurial resilience (B = 0.1987, t = 14.81, p <
0.001, 95% BCa CI [0.1705, 0.2243], f2 = 0.878).
Therefore, because the confidence interval is entirely
positive, we accept H2.

resilience (f = 0.8169, t = 70.18, p < 0.001, 95% BCa
Table 4. Discriminant validity assessment (HTMT)

BS DA El EC ER SD
BS 1.000 0.988 0.758 0.913 0.993 1.033
DA 0.988 1.000 0.789 0.948 1.077 0.995
El 0.758 0.789 1.000 0.896 0.779 0.798
EC 0.913 0.948 0.896 1.000 0.945 0.932
ER 0.993 1.077 0.779 0.945 1.000 1.003
SD 1.033 0.995 0.798 0.932 1.003 1.000

Note: Digital adoption (DA), entrepreneurial resilience (ER), supplier diversification (SD), eco-innovation (El), ecosystem
collaboration (EC), and business sustainability (BS) are positively related.

Table 5. Structural model results and hypothesis testing (bootstrapping)

Hypothesis Beta (O) t p 95% BCa ClI f2 Decision
H1 DA -> ER 0.8169 70.18 <0.001 [0.7936, 0.8388] 16.660 Supported
H2 SD ->ER 0.1987 14.81 <0.001 [0.1705, 0.2243] 0.878 Supported
H3 El ->ER -0.0345 3.92 <0.001 [-0.0505,-0.0162] 0.087 Not supported
H4a DA -> EC 0.2875 3,57 <0.001 [0.1284, 0.4450] 0.062 Significant
H4b SD ->EC 0.3781 412 <0.001 [0.2159, 0.5677] 0.099 Significant
H4c El > EC 0.3126 8.00 <0.001 [0.2379, 0.3839] 0.254 Significant
H4d EC > ER 0.0202 179 0.074 [-0.0016, 0.0419] 0.014 Not significant
H5 ER ->BS 0.9406 78.69 <0.001 [0.9145, 0.9587] 7.669 Supported

Note: Digital adoption (DA), entrepreneurial resilience (ER), supplier diversification (SD), eco-innovation (El), ecosystem
collaboration (EC), and business sustainability (BS)are positively related.
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This illustrates that the broader the supplier base,
the lower the dependency risks, and the more sustained
business operations can be (Oyeyemi et al., 2023). The
growing instability of the global supply chain,
identified by Nugroho et al. (2025) and Shoffiyati and
Kristianto (2025), clarifies the need for flexible
sourcing in the supply chain. When MSMEs implement
a multiple-supplier sourcing strategy, they reduce their
vulnerability to supply interruptions. The demonstrated
strength in the supply chain is crucial for determining
supply chain resilience.

H3: Eco-Innovation and Entrepreneurial Resilience

In contrast, eco-innovation was significantly and
negatively correlated with entrepreneurial resilience (§
=-0.0345,t=3.92, p < 0.001, 95% BCa CI [-0.0505,
—0.0162], 2 = 0.087). Despite the significance of the
coefficient, the opposing relationship rejects H3. This
contradicts previous literature, which states that eco-
innovation positively reinforces the sustainability and
adaptive capacity of a business (Greeni and Burkhard,
2025; Yulistika et al., 2023). A possible explanation is
the operational and cost-related aspects of
environmentally focused innovations. MSMEs that
lack adequate financial and/or technological structures
receive a high environmental burden, which leads to a
temporary loss of financial and management capacity.
Although the literature suggests that eco-innovation
supports competitiveness and sustainability in the long
run (Abidin, 2023; Ismayana et al., 2022), the current
findings contradict this by suggesting that eco-
innovation has a negative short-term impact on the
entrepreneurial resilience of eco-innovating firms.

H4: The Role of
Collaboration

Mediating  Ecosystem

The analysis also incorporates ecosystem
collaboration as a possible mediating factor. The data
in Table 5 show that digital adoption (B = 0.2875, p <
0.001), supplier diversification (f = 0.3781, p <0.001),
and eco-innovation (f = 0.3126, p < 0.001) all show
positive and significant associations with ecosystem
collaboration. This can be interpreted as firms that
adopt adaptive strategies also adopt a high degree of
engagement in the business ecosystem and
collaboration with institutions. This has also been
observed in previous research focused on the role of
integrated ecosystem collaborations in the development
of MSMEs (Bagis et al., 2024; Rizvi et al., 2025;

Shulei, 2025). The relationship between ecosystem
collaboration and entrepreneurial resilience was not
significant (f = 0.0202, t = 1.79, p = 0.074, 95% BCa
CI[-0.0016, 0.0419], 2= 0.014). Since the confidence
interval includes zero, collaboration is not seen as a
predictor of resilience in the structural equation model.

H5: Entrepreneurial Resilience and Business
Sustainability

Finally, entrepreneurial resilience was positively
and strongly correlated with business sustainability (8
= 0.9406, t = 78.69, p < 0.001, 95% BCa CI [0.9145,
0.9587], f2 = 7.669), as shown in Table 5. Given that
the confidence interval is narrow and completely
positive, this indicates a highly stable estimate. Thus,
H5 is supported. This finding is consistent with
conceptual frameworks asserting that resilience is a
strategic resource that allows firms to persist in their
operations under the uncertainties of a given period
(Audretsch et al., 2024; Donn and Moreno, 2021).
Consequently, MSMEs that withstand shocks and
thrive in the flux of the environment are likely to endure
high levels of performance and remain in the industry
for a long duration. Such strength suggests that
resilience is the main factor that interlinks adaptive
approaches and enduring business success outcomes.

Mediation Analysis

Table 6 summarizes the mediation results, offering
additional explanations regarding the role of the market
ecosystem in the structural model. The indirect effect
of digital adoption on entrepreneurial resilience
through market ecosystem collaboration is significant;
however, the effect is quite small (VAF = 0.70%). A
similar effect was noted for supplier diversification.
The indirect effect was significant but small (VAF =
3.70%). In contrast, eco-innovation does not present a
significant indirect effect because of the market
ecosystem (eco-innovation's indirect effect). The
confidence interval contained zero.

Digital adoption and supplier diversification
indicate indirect relationships with eco-collaboration;
however, the effect of mediation is not observed in eco-
innovation. The VAF evidence, which is relatively
modest, affirms the presence of direct relationships
above any other; the will of digital adoption and
supplier diversification will directly affect resilience,
and not through the ecosystem market collaboration
closure.
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Table 6. Mediation test for H4 (specific indirect effects via ecosystem collaboration)

Predictor Indirect 95% BCa Cl Ind_irect Direct Total VAE
Effect (axb) (indirect) sig. Effect (c') Effect (c)
DA 0.0058 [ggffg] Yes 08169 08227  0.70%
SD 0.0076 [gé)zog% Yes 01987 02064  3.70%
El 0.0063 [00001301? No  -0.0345  -0.0282  -22.39%

Note: Digital adoption (DA), entrepreneurial resilience (ER), supplier diversification (SD), eco-innovation (El), ecosystem
collaboration (EC), and business sustainability (BS)are positively related.

Adoption of the aforementioned indirectly,
strategies from other actors. The external network
contracts in there also do not indicate great
collaboration to be the case, strengthening the market
ecosystem in the model’s resilience, above its other
aspects.

Model Explanatory Power and Collinearity
Diagnostics

The R? values in Table 7 demonstrate that the
structural model explains a large proportion of the
variance in the endogenous constructs. In particular, the
R2 values are 0.837 for ecosystem collaboration, 0.995
for entrepreneurial resilience, and 0.885 for business
sustainability. This indicates that the predictors within
the model explain a large portion of the variance in
resilience and sustainability outcomes.

Table 7. Demonstrate structural model explains a large
proportion of the variance in the endogenous

constructs
Endogenous , R? Max Inner

Construct Adjusted VIF
Business
Sustainability 0.885 0.584 1.000
Ecosystem 0.837 0835 8.840
Collaboration
Entrepreneurial 0.995 0.995 9.716

Resilience

However, the inner VIF values for the predictors of
EC (maximum VIF = 8.840) and ER (maximum VIF =
9.716) indicate a significant amount of collinearity.
Over the span of collinearity, there can be an increased
amount of shared variance, which can negatively
impact the predictability of individual path coefficients.
Therefore, although the model has a large predictive
capability, the R2 values are somewhat limited because
a portion of the model’s predictive capability can result
from closely associated adaptive capabilities.

Integrated Discussion of Findings

The relationships between digital adoption, supplier
diversification, eco-innovation, ecosystem
collaboration, entrepreneurial resilience, and business
sustainability, as revealed by PLS-SEM, are shown in
Figure 3 and describe the structural model. The results
show that entrepreneurial resilience among Indonesian
MSMEs is principally driven by internal adaptive
capacities, particularly the ability to flexibly integrate
digital supply. While ecosystem collaboration may
facilitate greater involvement in resilience-constructing
outer ecosystems, it is not the leading mechanism in
this model. The negative and short-term relationship
between eco-innovation and resilience may stem from
the differences in readiness and resource adequacy that
firms face when implementing sustainable practices.
MSME resilience is shown from the results to be more
associated with the development of internal capabilities
as opposed to reliance on external networks.

Managerial Implications

The development of strong internal capabilities is
the main focus of MSME resilience. Instead of reactive
adjustments to supply constraints, climate change, and
market changes, managers should strengthen
operational systems. Integrated digital solutions can be
used to improve financial control, procurement,
customer engagement, and inventory control, and can
support the operational integration of cloud-based
accounting, QRIS, and other digital payment services,
marketplaces, and inventory management analytics.
However, operational integration of these solutions can
improve integrated digital solutions; furthermore, their
use can improve the digital literacy of the users;
therefore, collaboration, training, and technological
assistance are necessary.
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Figure 3. Structural model (PLS-SEM)

Based on the initial development of supply chain
resilience, managers can identify the main supply
inputs and diversify the suppliers' network. Moreover,
gradual improvements in the environment, the
establishment of a structured approach to risk control,
and collaboration with external partners can improve
MSMEs’ stable conditional competitiveness.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This study analyzed how digital adoption, supplier
diversification,  eco-innovation,  entrepreneurial
resilience, and sustainable business growth interrelate
with Indonesian MSMEs, particularly the mediating
role of ecosystem collaboration. The findings illustrate
that digital adoption and supplier diversification
significantly increase resilience, and that out of both,
digital adoption is the most influential, indicating the
importance of technological capacity to strengthen a
firm’s resilience and operational continuity during a
disruption.

Despite the typical injuries of eco-innovation, the
practiced operational adjustments that are required are
temporary, and thus, for a period of time, firm
resilience is perpetually strained. Based on the
findings, it can be concluded that MSMEs possess

r_,sz_aﬁs’*
16566 BS2

77557
\ BS3

Entry prene\rial Business
Besilieages; 57.023 69793 5yctainability
ER3 ER4 ER5 ERG
resilience  internally and  without  partner

collaborations. Entrepreneurial resilience once again
proves to be a constant in moderating a firm’s ability
to stabilize, sustain, and compete. The findings support
H1, H2, H5, partially support H4, and H3 is
unsupported.

These are some of the limitations of the study.
First, the VIF and HTMT showed high correlations,
yet the structural model R2 for entrepreneurial
resilience was high. These conditions raise some
questions about the stability of the path coefficients.
Other model configurations and measurement
refinements are suggested for future studies. Self-
reported, cross-sectional data are subject to bias,
including a lack of causality and cross-method bias,
with repeated measures and different methods outlined
to improve future studies. The authors suggest future
studies on the economy to better understand the
dynamics of entrepreneurial resilience. Finally, the
study suggests further research on the economy to
better understand the dynamics of entrepreneurial
resilience.

Recommendations

Fostering an adaptive organizational culture
increases an organization's adaptive culture. The
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effective use of digital tools may require continual
training, as integration will help with the use of these
digital tools in core operations such as financial
management,  supply  coordination,  customer
interaction, performance monitoring, and require
training, as the effective use of these digital tools may
require continual training. Proactive and pre-emptive
inclusive contingency procurement options to
minimize risk in case of disruptions

In conjunction with organizational capacity, eco-
innovation can and should be implemented in a series
of steps. Improvements to sustainability, such as in the
management of waste, energy, and resources, will
assist, without placing an excessive burden, in the
short term. In line with the firm’s internal capacity,
external stakeholders should be saved, as the
resistance behind policymakers should be preserved.
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