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Micro, Small, And Medium Enterprises (MSMEs) play a crucial role in contemporary
environmental issues. This research examines the role of digital transformation,
technological capability, and innovation in driving the sustainable performance of Using
data from 136 MSMEs across various sectors, the study employs Structural Equation
Modelling (SEM) to evaluate relationships among variables. Results indicate that
technological capability significantly enhances digital transformation and innovation,
which in turn have a positive and direct impact on sustainable performance. However,
technological capability does not directly influence sustainable performance,
highlighting the critical mediating roles of digital transformation and innovation.
Despite its contributions, this study is limited to the Solo Raya region, and the use of
cross-sectional data restricts long-term causal inferences. Nevertheless, the findings
offer valuable insights for policymakers and MSME leaders, emphasizing the need for
strategic investments in IT infrastructure, digital skills training, and innovation processes
to sustain growth. Future research should adopt a longitudinal approach and explore
additional regions to validate these results. This study establishes a critical framework
for understanding how technology and innovation drive sustainable MSMEs
performance in a rapidly digitalizing world.

Sustainable performance, Digital transformation, Technological capability, Innovation,
MSMEs

Globally, climate change and rising energy consumption intensify environmental issues,
with waste generation increasing annually. MSMEs play a vital economic role but
significantly contribute to these challenges. In Indonesia, MSMEs generate over 62% of
GDP | 1], while in Latin America, they constitute 99% of industries and employ 61% of the
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workforce [2|. Governments worldwide focus on supporting MSMEs through policies
aimed at fostering digital and technological development.

The rapid advancement of IT is critical for MSMEs to remain competitive, improving
performance, operations, market access, and customer engagement AT s
foundational for innovation and digital transformation, especially in dynamic global
markets | 4 |. The COVID-19 pandemic accelerated digital adoption, prompting MSMEs to
transition online. In response, the Indonesian government aims to digitize 30 million
MSMEs by 2024, leveraging platforms like Facebook, Instagram, Shopee, and Tokopedia

. Similarly, countries like India provide subsidies, training, and infrastructure support
for MSMEs to enhance digital resilience | 6 |. Despite progress, MSMEs face challenges
in adopting digital technologies, including budget constraints, skill gaps, and
cybersecurity risks |7]. These barriers necessitate supportive policies and capacity-
building initiatives to enable sustainable digital transformation

This study examines how Technological Capability affects sustainable performance in
MSMEs, with innovation and digital transformation as mediating variables. While prior
research links IT to sustainable performance, few explore these mediators, addressing
a gap in the literature . Grounded in Dynamic Capability Theory (DCT), the study
highlights how organizations adapt to changing environments by sensing opportunities,
seizing them, and reconfiguring resources

It hypothesizes that Technological Capability positively impacts innovation, digital
transformation, and sustainable performance. Innovation enhances creativity and
responsiveness , while digital transformation optimizes operations and capitalizes
on digital opportunities, collectively improving MSME performance . This framework
offers a comprehensive understanding of these interactions ( ).
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. Schematic Diagram of the Study.

This study adopts a theory-driven quantitative approach utilizing Structural Equation
Modelling — Partial Least Squares (SEM-PLS). This method was chosen for its capability
to handle complex models with multiple indicators, making it suitable for analyzing the
relationships among technological capability, digital transformation, innovation, and
sustainable performance. The study population comprises MSMEs in the Solo Raya
region, with accidental sampling employed to practically access respondents . The
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sample size was determined using Hair’s formula (n x 10), which considers the number
of questionnaire indicators to ensure adequate data representation . Data quality
was ensured through validity and reliability testing. Discriminant validity verified that
the constructs measured were distinct, while convergent validity confirmed that each
indicator accurately measured its intended construct. Reliability was assessed using
Cronbach’s Alpha, with a threshold of > 0.7 to ensure consistency among items |17 . This
rigorous approach ensures the collection of valid and reliable data to support the
analysis of the relationships among the main variables.

Data analysis uses SEM-PLS to examine relationships among variables, with respondent
demographics including gender, age, education, domicile, and business type. Validity
and reliability tests ensure data quality, with results close to 1 indicating high reliability.
The study explores digital transformation, technological capability, and innovation as
independent variables, sustainable performance as the dependent variable, and
innovation and digital transformation as mediating variables. This structured analysis
provides insights into MSMEs in Solo Raya.

shows that 60.3% of respondents are female, 39.7% male, and 86% are aged 20-
30. Most (52.9%) have a high school education, and the largest MSME sector is culinary,
comprising 36% of respondents.

. Respondent Data

Characteristics Category Total Percentage

Gender Man 54 39,7%
Woman 82 60,3%

Age 20-30 years 17 86%
31-40 years 1 8,1%

41-50 years 7 5,1%

>50 years 1 0,8%

Last Education Elementary School 1 0,7%
Junior High School 6 4,4%
Senior High School 72 52,9%
Diploma/Bachelor's 54 39,7%

Degree e

Master's Degree 1 0,7%

Other 2 1,4%

Business type Culinary 49 36%
Fashion 1 8,1%

Grocary Store 9 6,6%

Printing 6 4,4%

Crafts 9 6,6%

Beauty 3 2,2%

Services/Rental 20 14,7%

Other 29 28%

Source: Table created by author
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shows that the results of the discriminant validity and convergent validity tests

indicate that all items tested are valid. In the table, a Cronbach’s alpha value of > 0.7 is

considered acceptable, > 0.8 is good, and = 0.9 is very good, meaning the questionnaire
has good reliability. The results from cross-loading and AVE values of > 0.6 indicate that
the items are valid in measuring the intended constructs. Therefore, it can be concluded

that all constructs in the questionnaire are considered valid and reliable.

. Convergent Validity and Reliability

; -
Variable Indicator Lf):;:;is:g Cr(;r;l;;:h s Rho-A %Zrl?:l;filtt; AVE
Digital transformation DT1 0.848 0.936 0.939 0.948 0.724
DT2 0.821
DT3 0.788
DT4 0.882
DTs 0.839
DT6 0.864
DT7 0.909
pseu;:)argaa:[fe SP1 0.859 0.913 0.916 0.933 0.698
SP2 0.843
SP3 0.795
SP4 0.842
SPs 0.869
SP6 0.803
Innovation IN1 0.805 0.894 0.897 0.922 0.702
IN2 0.833
IN3 0.874
IN4 0.870
IN5 0.806
Technological capability TC1 0.768 0.888 0.890 0.914 0.640
TC2 0.794
TCG3 0.799
TC4 0.836
TCs 0.801
TC6 0.800

Source: Table created by author

shows the results of discriminant validity testing. The results indicate that all
constructs in the study meet the criteria because the constructs measured by the

instrument are truly distinct from each other and do not excessively overlap. It can be
concluded that discriminant validity between DT and SP, as well as IN and TC, has been

fulfilled.

. Discriminant Validity

Variables DT SP IN TC
DT 0.851
SP 0.859 0.835
IN 0.799 0.792 0.838
TC 0.773 0.731 0.732 0.800
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Notes: DT= Digital Transformation; SP= Sustainable Performance; IN= Innovation;

TC=Technological Capability

(Source: Table created by author, 2024)

The findings reveal that technological capability does not directly influence sustainable
performance but significantly impacts digital transformation (t = 14.425, p < 0.000) and
innovation (t = 10.261, p < 0.000). These mediating variables, in turn, significantly
enhance sustainable performance (digital transformation: t = 5.866, p < 0.000;
innovation: t = 2.760, p = 0.006). These results align with the Dynamic Capability Theory
(DCT), which highlights the importance of an organization’s ability to adapt to dynamic
environments through innovation and resource reconfiguration . Digital
transformation enables MSMEs to expand market reach, enhance operational
efficiency, and optimize customer experiences through platforms such as e-commerce
and digital supply chain management . Meanwhile, innovation contributes to
performance by creating added value, addressing market demands, and unlocking new
opportunities . These findings underscore the strategic importance of investing in
technology and innovation to build sustainable competitiveness in the digital era (

)

. Hypothesis Testing

No. Hypothesis 2;?::;' Statitstics p-values Conclusion

1. H1: TCOIN 0.732 10.261 0.000 Supported Direct

effect

2. H2: TCOSP 0.091 1.190 0.235 Not Supported

3. H3: TCODT 0.773 14.425 0.000 Supported

4. H4:IN0OSP 0.264 2.760 0.006 Supported

5. Hs: DT OSP 0.578 5.866 0.000 Supported

Mediating Variables
6. H6: TCOINOSP 0.193 2.827 0.005 Supported Full
mediation

7. H7: TCODTOSP 0.447 5.654 0.000 Supported

Notes: DT= Digital Transformation; SP= Sustainable Performance; IN= Innovation; TC=
Technological Capability
(Source: Table created by author, 2024)

A study of 136 MSMEs in Solo Raya highlights the significant relationships among
Technological Capability, Digital Transformation, Innovation, and Company
Performance within the dynamic capability framework. Technological Capability
facilitates automation, real-time data analysis, and swift market responses laying
the foundation for effective digital transformation and innovation

This capability indirectly improves performance through these mediators.

Digital Transformation enhances operational efficiency and market reach while reducing
costs through tools like e-commerce platforms and digital supply chain management. It
also improves customer experience via personalized services, contributing to revenue
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growth . Meanwhile, innovation drives performance by addressing customer
needs, creating added value, and enabling new market exploration

The findings emphasize that Technological Capability impacts performance indirectly
through Digital Transformation and Innovation, highlighting the need for SMEs to
integrate technology with strategy and innovation while fostering adaptive cultures.
These insights align with dynamic capabilities theory, advocating continuous learning
and process improvement to sustain competitiveness in the digital economy.

This study highlights the significant influence of Technological Capability on Digital
Transformation and Innovation in MSMEs in Solo Raya. Companies with strong
Technological Capability are better equipped to adopt digital transformation and drive
innovation, both of which positively impact sustainable performance by improving
efficiency, transforming business models, and enhancing customer value. However,
Technological Capability does not directly affect sustainable performance but operates
through the mediating roles of digital transformation and innovation.

This study has several limitations. The geographic focus on MSMEs in Solo Raya limits
the generalizability of findings, necessitating broader regional studies [6]. Cross-
sectional data restricts long-term variable analysis, suggesting the need for longitudinal
research [ &]. Response bias may arise due to the dominance of younger, secondary-
educated participants, highlighting the need for balanced demographics. Additionally,
external factors like government policies or partnerships, which may impact MSME
performance, were not explored

The authors express their deepest gratitude to the Faculty of Islamic Economics and
Business at UIN Raden Mas Said Surakarta for their unwavering support and the facilities
provided throughout this research. The faculty’s assistance has been a crucial
foundation in successfully completing this study. The authors also extend heartfelt
thanks to the MSMEs in the Solo Raya region for their willingness and active
participation in completing the questionnaires. Their contributions have provided
valuable data and become an integral part of the success of this research. May this
collaboration and support continue to foster the advancement of knowledge and
provide meaningful contributions to society.
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