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ARTICLEINFO ABSTRACT

Article history: Micro, small, and medium enterprises (MSMEs) serve as vital
. components of the Indonesian economy, particularly in Bitung City,
Rece!ved Aug 22, 2025 North Sulawesi. The dynamics of global competition, shifts in consumer
Revised Aug 30, 2025 behavior, and digital disruption necessitate that MSMEs embrace digital
Accepted Sep 8, 2025 transformation and innovation. This study seeks to examine how digital
transformation and innovation impact the performance of MSMEs, with
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quantitative approach, the research involved surveys conducted with
MSME 113 MSME operators in Bitung. Data were analyzed using Structural
Digital Transformation  Equation Modelling—Partial Least Squares (SEM-PLS). Findings
Innovation indicate that digital transformation significantly enhances both
Competitive Advantage  competitive advantage and performance. While innovation positively
Performance influences competitive advantage, it does not have a direct effect on
performance. The study confirmed that competitive advantage mediates
the relationship between digital transformation and innovation in relation
to MSME performance. These results highlight that digital
transformation serves as the foundation, with innovation acting as a
catalyst, and competitive advantage being crucial for sustainably

improving the performance of MSMEs.
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1. INTRODUCTION

Micro, Small, and Medium Enterprises (MSMESs) have a vital role in the Indonesian economy because
they can absorb labour, create economic equity, and make a significant contribution to the Gross
Domestic Product (GDP) (Kurniawati et al., 2021). In Bitung City, North Sulawesi, MSMEs also
function as the backbone of the local economy, especially in the fisheries, trade, and service sectors
(Katiandagho et al., 2019; Langelo et al., 2024; Wehantouw et al., 2021). However, the development
of an increasingly dynamic business environment, changes in consumer behavior, and increased
global competition require MSMEs to continue to adapt in order to be able to maintain performance
and competitiveness (S. Syahyono, 2019; Wulandari & Koe, 2022).

One of the main challenges MSMEs face is the need to carry out digital transformation. This
transformation is not only limited to technology adoption (Kawane et al., 2024), but also includes
fundamental changes in business strategies (Citra Dewi et al., 2023), resource management (J.
Zhang & Chen, 2024), and interactions with consumers (Toha & Habibah, 2023). Using digital
technology such as e-commerce, social media, and finance-based applications can help MSMEs
expand market reach, improve operational efficiency, and create innovation opportunities (Armiani
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et al., 2021; Batubara, 2022). Thus, digital transformation is an important foundation in increasing
the competitiveness of MSMEs in the digital economy era.

In addition to digital transformation, innovation also plays a strategic role in developing
MSMEs. Innovation can be in the form of product development (Syukron et al., 2022), process
improvement (Hidayat et al., 2022), or the application of management strategies (NAWANGSARI et
al., 2023) that are more adaptive to market dynamics. However, previous research findings show
that innovation does not always have a direct impact on performance, but is more effective when
directed at strengthening competitive advantage (Putra & Darmawan, 2022; Susanti et al., 2023; Yaskun
et al., 2023).

MSMEs that can develop differentiation strategies, improve product and service quality, and
adapt quickly to changes in the business environment are proven to have better performance
(Susanti et al., 2023; Yaskun et al., 2023). Furthermore, digital transformation has also been proven
to positively and significantly influence competitive advantage and performance, while innovation
plays an important role as a competitive strengthener (Octasylva et al., 2022).

Another relevant finding is the role of competitive advantage mediation in strengthening the
influence of innovation and digital transformation on performance (Rokhman et al., 2023; Susanti et
al., 2023). Thus, both innovation and digital transformation will be more optimal if they are directed
to create and maintain a sustainable competitive advantage.

Based on the background and gaps of the research, this study aims to analyse the influence
of digital transformation and innovation on the performance of MSMEs in Bitung, taking into account
the role of competitive advantage as a mediating factor. The novelty of this research lies in an
integrative approach that examines the direct and indirect relationship between digital transformation,
innovation, and competitive advantage to the performance of MSMEs by emphasising the local
context of Bitung as a strategic area in North Sulawesi.

Thus, this research is expected to make a theoretical contribution in enriching the literature
on MSME management in the digital era and provide practical implications for MSME actors and
policy makers in formulating strategies to increase the competitiveness and performance of MSMEs
in a sustainable manner.

2. RESEARCH METHOD

This study uses a quantitative approach with a survey method, and is analyzed through Structural
Equation Modeling—Partial Least Squares (SEM-PLS). This method was selected due to its ability to
examine the relationships among latent variables within complex datasets, even with a relatively
small sample size. The research population consists of all MSMEs registered with the Trade and
Industry Office of Bitung City, North Sulawesi. A purposive sampling technique was used to
determine the sample based on specific criteria: MSMEs must have been in operation for a minimum
of two years and possess social media accounts for marketing purposes. As a result, 113
respondents were identified as representative based on the guidelines for sample size established
by Lemeshow.

The research instrument is in the form of a structured questionnaire with a five-point Likert scale,
which measures four main variables: (1) Digital Transformation, (2) Innovation, (3) Competitive
Advantage, and (4) MSME Performance. Data collection was carried out in April-May 2025, through
the distribution of questionnaires directly to business locations and online, with explanations of the
research objectives, benefits of participation, and confidentiality guarantees to increase the validity
of respondents' answers.

3. RESULTS AND DISCUSSIONS

Outer Model

The outer model assesses the connection between latent variables and their indicators to verify the
validity and reliability of the research instrument. The evaluation focuses on three key aspects:
convergent validity, discriminant validity, and construct reliability.

Convergent Validity
The loading factor and average variance extracted (AVE) tested convergent validity. The test results
showed that the loading factor value ranged from 0.747 to 0.982, which means that all indicators met
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the validity criteria (=0.70) and consistently reflected the construct (Table 1). In addition, the AVE
values for the variables Innovation (0.734), Competitive Advantage (0.724), Performance (0.757),
and Digital Transformation (0.939) were above the minimum limit of 0.50, so that all constructs were
declared valid (Table 2).

Table 1. Results of Outer Loading

Indicators Innovation i%@gﬁgg: Performance Trangfig;trﬁlation Result
CA1 0,747 Valid
CA3 0,894 Valid
CA4 0,903 Valid
DT1 0,960 Valid
DT2 0,982 Valid
DT4 0,939 Valid
DT5 0,981 Valid
DT6 0,982 Valid

13 0,830 Valid
15 0,883 Valid
P1 0,782 Valid
P2 0,884 Valid
P3 0,908 Valid
P6 0,902 Valid
Table 2. Results of AVE
Variables Average Variance | Keterangan
Extracted (AVE)

Innovation 0,734 Valid

Competitive Advantage 0,724 Valid

Performance 0,757 Valid

Digital Transformation 0,939 Valid

Discriminant Validity
The validity of the discriminant was tested through cross-loading and correlation between constructs
with the Fornell-Larcker method. The results of cross-loading showed that the indicator had a higher
correlation with the original construct than with other constructs (Table 3). Meanwhile, the root of
AVE (VAVE) of each variable—Innovation (0.857), Competitive Advantage (0.851), Performance
(0.870), and Digital Transformation (0.969)—is greater than the correlation between other constructs,
so that the discriminant validity requirement is met (Table 4).

Table 3. Results of Cross Loading

Indicators Innovation i%n\:;?g;v: Performance Trangfigli'trigtion Result
CA1 0,441 0,747 0,434 0,309 Valid
CA3 0,742 0,894 0,434 0,297 Valid
CA4 0,676 0,903 0,469 0,435 Valid
DT1 0,335 0,417 0,409 0,960 Valid
DT2 0,309 0,411 0,353 0,982 Valid
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Indicators Innovation ?A%Tgsttgg: Performance Trangfigli'trigtion Result
DT4 0,235 0,357 0,340 0,939 Valid
DTS 0,287 0,394 0,378 0,981 Valid
DTe 0,281 0,397 0,371 0,982 Valid
13 0,830 0,586 0,351 0,285 Valid
15 0,883 0,681 0,443 0,235 Valid
P1 0,431 0,435 0,782 0,326 Valid
P2 0,383 0,482 0,884 0,341 Valid
P3 0,369 0,464 0,908 0,352 Valid
P6 0,441 0,428 0,902 0,312 Valid
Table 4. Results of Latent Variable
Innovation | Competitive | Performance | Digital AVE | YAVE | Ket
Advantage Transformation
Innovation 1,000 0,742 0,467 0,300 0,734 | o g57 | Valid
gg{;‘;‘fgg‘f 0,742 1,000 0,521 0,409 0724 | gocy |
Performance 0,467 0,521 1,000 0,383 0,757 | o870 | Valid
Digital Transformation 0,300 0,409 0,383 1,000 0,939 | 0,969 Valid

Construct Reliability

The construct's reliability was analyzed using Cronbach's Alpha and Composite Reliability (CR). The
test results showed Cronbach's Alpha for Innovation (0.740), Competitive Advantage (0.808),
Performance (0.892), and Digital Transformation (0.984), for a total of 20.70. The CR value also met
the high reliability criteria, each of 0.847, 0,887, 0,936, and 0.987 (Table 5). Thus, all constructs are
declared reliable and consistent.

Table 5. Results of Cronbach’s Alpha and Composite Reliability

Variables Cronbach's Alpha Composite Keterangan
Reliability

Innovation 0,740 0,847 Reliable

Competitive Advantage 0,808 0,887 Reliable

Performance 0,892 0,926 Reliable

Digital Transformation 0,984 0,987 Reliable

Model Fit Test

Model fit is evaluated using multiple indexes. An SRMR value of 0.062 (<0.10) indicates a good fit;
d-ULS (0.401 > 0.05) and d-G (0.694 > 0.05) values indicate that the model does not experience
significant deviations. Overall, the fit model test results prove that the research model is accurate
and has good predictive capabilities.

Table 6. Results of Model Fit Test

Rule of Thumb Nilai Parameter Keterangan
SRMR Lebih kecil dari 0.10 0,062 Fit
d_ULS >0,05 0,401 Fit
d_G >0,05 0,694 Fit
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Figure 1. Measurement Model (Author’s calculation)

Inner Model

R Square (R?)

R-Square (R?) in SEM-PLS quantifies how much the independent variables account for variations in
the dependent variables. The R? value ranges from 0 to 1, with higher values reflecting better
predictive power of the model. The analysis from this study reveals that the R? for the Competitive
Advantage variable stands at 0.589, indicating that the model's independent variables can explain
58.9% of the variation in Competitive Advantage. This leaves 41.1% influenced by factors outside
the model. This suggests a moderate yet robust relationship between the independent variables and
Competitive Advantage, warranting further exploration.

Conversely, the R?for the Performance variable is 0.302, meaning that the independent variables
account for 30.2% of the variability in Performance. The remaining 69.8% is affected by external
factors not captured in the model. This indicates a weak to moderate relationship between the latent
variables and Performance. However, it still provides valuable insights into the factors influencing the
performance of MSMEs. Overall, the R? outcomes indicate that while the model elucidates some of
the variation in both Competitive Advantage and Performance, it is essential to consider additional
external factors.

Table 7. R Square (R?)

Variables R Square R Square Adjusted
Competitive Advantage 0,808 0,887
Performance 0,892 0,926
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Effect Size (f?)
Effect Size () is used to evaluate each independent variable's specific contribution to the model's
dependent variable. The value of f2 is calculated by comparing the change in the value of R? after an
independent variable is excluded from the model. The interpretation criteria for f? were minor (<0.02),
medium (0.02-0.15), and large (>0.35). This analysis provides a deeper understanding of the relative
strength of influence between latent variables. The following findings were obtained based on the
analysis results (Table 8). First, the Innovation — Competitive Advantage pathway has a relatively
large f? value of 1.027, emphasizing that Innovation is the main factor in shaping the competitive
advantage of MSMEs. Second, the Innovation — Performance track has an f? value of 0.021 (medium
category), indicating that Innovation only contributes moderately to direct performance improvement.
Third, the Competitive Advantage — Performance track produced an f? value of 0.056 (medium
category), indicating that competitive advantage is important in encouraging MSME performance.
Fourth, the Digital Transformation — Competitive Advantage pathway has an f? value of 0.095
(medium category), indicating that digital transformation significantly contributes to strengthening
competitive advantage. Finally, the Digital Transformation — Performance pathway resulted in an f?
value of 0.052 (medium category), which means that digital transformation plays a moderate role in
improving Performance directly.

Overall, these results confirm that Innovation has a dominant influence on competitive
advantage, while competitive advantage and digital transformation serve as reinforcing factors that
mediate the improvement of MSME performance.

Table 8. Results of Effect Size (%)

Innovation | Competitive | Performance | Digital
Advantage Transformation
Innovation 1,027 0,021
Competitive
Advantage 0,056
Performance
Digital Transformation 0,092 0,052

Significance (Hypothesis Testing)

Significance tests for relationships in PLS-SEM were conducted to assess whether the connections
between latent variables in the model could be deemed statistically significant. This process typically
employs the bootstrapping technique, where data is resampled to calculate the path coefficient and
standard error. The outcomes are presented as either a t-statistic or a p-value. A relationship is
considered significant if the p-value is below the predetermined significance threshold (0.05 in this
study). Significant path coefficients indicate strong statistical support for the relationship between
independent and latent dependent variables, allowing for the acceptance of the proposed hypothesis.
Below are the results from the bootstrapping analysis for the direct and indirect effect research
models.

Table 9. Results of Hypotesis Testing

Path Coefficient Original Sample Mean | Standard T Statistics P Values

Sample (O) | (M) Deviation (|O/STDEV])

(STDEV)

Innovation -> Competitive 0,681 0,690 0,068 9,950 0,000
Advantage
Innovation -> Performance 0,180 0,188 0,105 1,714 0,087
Competitive Advantage -> 0,303 0,301 0,103 2,934 0,004
Performance
Digital Transformation -> 0,204 0,200 0,051 3,999 0,000
Competitive Advantage
Digital Transformation -> 0,205 0,205 0,078 2614 0,009
Performance
Innovation -> Competitive 0,207 0,207 0,073 2838 0,005

Advantage -> Performance
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Path Coefficient Original Sample Mean | Standard T Statistics P Values
Sample (O) | (M) Deviation (|O/STDEV|)
(STDEV)
Digital Transformation ->
Competitive Advantage -> 0,062 0,060 0,026 2,400 0,017
Perfomance

The Impact of Innovation on Competitive Advantage

The results indicated that Innovation had a positive and significant impact on competitive advantage,
with a coefficient value of 0.681, a T-Statistic of 9.950 (>1.96), and a P-Value of 0.000 (<0.05). This
suggests that a greater level of Innovation among MSMEs correlates with a stronger competitive
advantage. MSMEs that successfully implement innovations are more adaptable in responding to
market dynamics through the use of technology. The use of technology, accompanied by the ability
to adapt to changes in the business environment, contributes to strengthening Innovation while
building a positive image of MSMEs (Ausat, 2025; Taiwo Agwu et al., 2016) Innovation can be
realized in various aspects, ranging from strategy, management, technology, to marketing (Han,
2011). In addition, the ability to innovate in products, processes, and administrative systems is a
determining factor that affects the competitiveness of MSMEs (Van Auken et al., 2008)

The Influence of Innovation on Performance

The findings of the study revealed that Innovation had no significant effect on Performance, with a
coefficient value of 0.180, T-Statistic of 1.714 (<1.96), and P-Value of 0.087 (>0.05). This means that
innovative behaviour carried out by MSMEs in Bitung does not directly improve business
performance. This condition can be caused by limited physical and financial resources, which hinder
MSMEs' ability to innovate sustainably (Babalola et al., 2015; Sultan et al., 2021; Woschke et al.,
2017). External factors also play a role, such as limited access to financial assistance (Bozi¢ & Rajh,
2016; Traboulsy, 2023), lack of support from large corporations (Chirico et al., 2024), as well as a
less adaptive organizational culture (Abdul-Halim et al., 2019; Martinez-Costa et al., 2019). These
obstacles ultimately reduce the potential for Innovation to make a direct contribution to improving the
Performance of MSMEs

The Influence of Competitive Advantage on Performance

The analysis showed that competitive advantage had a positive and significant influence on
Performance, with a coefficient value of 0.303, T-Stats of 2.934 (>1.96), and P-Value of 0.004
(<0.05). This proves that MSMEs with a strong competitive advantage tend to produce better
business performance. Competitive advantage is important in increasing profitability and building
customer loyalty and satisfaction in the long run. Marketing strategies such as branding, market
segmentation, and promotional activities are key elements in strengthening competitive advantage
and encouraging performance improvement (Rahayuningsih, 2020).

The Influence of Digital Transformation on Competitive Advantage

The results demonstrated that digital transformation had a positive and significant impact on
competitive advantage, with a coefficient value of 0.204, a T-statistic of 3.999 (>1.96), and a P-value
of 0.000 (<0.05). These findings indicate that effective implementation of digital transformation can
enhance the competitive advantage of MSMEs. Technology integration allows MSMEs to reduce
operational costs while increasing productivity. Thus, digital transformation plays a role as one of the
key factors in creating and maintaining competitive advantages (Rahayuningsih, 2020)

The Influence of Digital Transformation on Performance

This study also found that digital transformation had a positive and significant effect on Performance,
with a coefficient value of 0.205, T-Stats of 2.614 (>1.96), and P-Value of 0.009 (<0.05). MSMEs that
have successfully implemented digital transformation show better Performance than those that have
not. Digital transformation is driving the emergence of innovations that allow the development of new
products and services more in line with market needs (Ledo & da Silva, 2021; Xuan et al., 2024). In
addition, integrating technology in internal and external processes improves resource efficiency and
productivity (L. Jiang et al., 2025; W. Jiang & Li, 2024; C. Zhang & Deng, 2024; Zhou et al., 2025).
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The Influence of Digital Transformation on Performance through Competitive Advantage
The mediation analysis results revealed that digital transformation had a significant indirect effect on
Performance through competitive advantage, with a coefficient value of 0.207, a T-Statistic of 2.838
(>1.96), and a P-Value of 0.005 (<0.05). This indicates that while digital transformation directly
impacts Performance, its effect is further amplified when coupled with competitive advantage.
Competitive advantage acts as a partial mediator, enhancing the influence of digital transformation
on the Performance of MSMEs. In other words, the effective implementation of digital transformation
not only improves operational efficiency but also expands market access and enhances business
capabilities, which ultimately drives improved Performance (Korneeva et al., 2023; Lu & Shaharudin,
2024; Saputra et al., 2024)

The Influence of Innovation on Performance through Competitive Advantage

Further analysis showed that Innovation had a significant indirect influence on Performance through
competitive advantage, with a coefficient value of 0.062, a T-statistic of 2,400 (>1.96), and a P-value
of 0.017 (<0.05). These results show that Innovation can impact Performance if directed to
strengthen competitive advantage. Competitive advantage is a partial mediation that strengthens the
relationship between Innovation and MSME performance. The use of digital technology, such as the
use of online platforms, allows MSMEs to provide faster and more efficient services, thereby
increasing customer satisfaction and positively impacting Performance (Korneeva et al., 2023; Lu &
Shaharudin, 2024; Saputra et al., 2024)

4. CONCLUSION

The results of the study show that innovation has a positive effect on competitive advantage, but
does not directly improve the performance of MSMEs. This means that innovation only has an impact
on performance if it is directed to strengthen competitiveness. On the other hand, competitive
advantage has been proven to have a significant effect on performance, so differentiation strategies,
market adaptation, and strengthening competitiveness are key factors in improving performance.
Digital transformation has also been proven to improve both competitive advantage and performance
through efficiency, market expansion, and the creation of innovation opportunities. Furthermore, the
results of the mediation confirmed that competitive advantage strengthens the influence of innovation
and digital transformation on performance. Thus, the integration of digital transformation as a
foundation, innovation as a strengthener, and competitive advantage as the main determinants are
effective strategies to improve the performance of MSMEs. The implications of this study emphasize
the importance of digital transformation in marketing, technology-based financial management, and
e-commerce. Innovation should be directed not only at products, but also at processes, management
systems, and marketing strategies to strengthen competitiveness. In addition, differentiation
strategies through branding, service quality, and strengthening customer relationships are key to
maintaining consumer loyalty. Regarding policy, the government and stakeholders must provide an
inclusive digital ecosystem through infrastructure, digital literacy, mentoring, financial support and
incentives for MSMEs. Collaboration between MSMEs, large companies, financial institutions, and
educational institutions must also be strengthened to create a sustainable business ecosystem. This
study has limitations because it was only conducted on MSMEs in Bitung City and used a
questionnaire survey that could potentially be subject to bias. The research variables are also limited
to digital transformation, innovation, competitive advantage, and performance, so factors such as
entrepreneurial orientation, access to financing, digital literacy, and regulatory support have not been
accommodated. Therefore, further research needs to be carried out in the broader area, using mixed
methods, and including additional variables so that the analysis is more comprehensive and the
findings can be more generalized.

ACKNOWLEDGEMENTS
The author would like to thank all MSME actors in Bitung City, North Sulawesi, who have participated
and taken the time to fill out this research questionnaire. Gratitude is addressed to fellow academics,
research partners, and parties who contribute input in the preparation of instruments and data
analysis, so that this research can be carried out properly. The author also acknowledges the
limitations in the scope and variables of the research, so the results of this study still need to be

ProBisnis, Vol.16, No. 5 September 2025: pp 971-981



ProBisnis : Jurnal Manajemen ISSN 2086-7654 a 979

further studied in a broader context and region. However, the contribution of this research is expected
to provide practical benefits for the development of digital transformation strategies, innovation, and
competitive advantages in improving the performance of MSMEs, especially in the digital era
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