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Article Info ABSTRACT

Article history: The era of digital transformation has created significant opportunities
and challenges for agribusiness micro, small, and medium enterprises
(MSMEs), particularly in strengthening their competitive advantage
through innovation and collaboration. This study aims to analyze the
impact of supply chain innovation and market collaboration on the
competitive advantage of agribusiness MSMEs using a quantitative
approach. Primary data were collected from 155 respondents through
a structured questionnaire measured using a five-point Likert scale.
Data analysis was conducted using SPSS version 25, including validity
and reliability testing, classical assumption tests, and multiple linear
regression analysis. The results indicate that supply chain innovation
has a positive and significant effect on competitive advantage, while
market collaboration also shows a significant positive influence.
Simultaneously, both variables contribute significantly to competitive
advantage with an R? value of 0.610, indicating that 61.0% of the
variance in competitive advantage is explained by the model. These
findings highlight the importance of integrating innovative supply
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chain practices and strengthening collaborative networks to enhance
business performance in the digital era. The study provides practical
implications for policymakers and agribusiness practitioners in
designing strategies that promote digital adoption, partnership
development, and sustainable competitiveness.
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1. INTRODUCTION
The rapid advancement of digital

innovation within supply chain processes and
collaborate effectively with market actors [1],

technology has transformed the landscape of
global agribusiness, creating new
opportunities as well as challenges for micro,
small, and medium enterprises (MSMEs). In
the era of digital transformation, agribusiness
MSMEs are no longer competing solely
through traditional production capabilities,
but also through their ability to integrate

[2]. Digital platforms, data-driven decision-
making, and interconnected distribution
networks have reshaped how products move
from producers to consumers. As a result,
competitive advantage increasingly depends
on how well businesses adapt to technological
changes while maintaining operational
efficiency and market responsiveness [3].
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Agribusiness MSMEs play a strategic
role in supporting food security, rural
economic development, and employment
generation, particularly in developing
countries. Despite their importance, many of
these enterprises face structural constraints
such as limited access to information,
fragmented supply chains, and weak
collaboration networks. These limitations
often hinder their capacity to compete in
dynamic markets that demand speed,
transparency, and innovation [4], [5]. Supply
chain innovation, which includes digital
logistics management, process optimization,
and the adoption of smart technologies, has
emerged as a critical factor that can improve
performance and resilience. At the same time,
market collaboration involving partnerships
with suppliers, distributors, digital platforms,
and other stakeholders enables MSMEs to
access new knowledge, expand market reach,
and reduce operational risks [6], [7].

Previous studies have highlighted the
role of innovation and collaboration in
enhancing business performance; however,
empirical evidence focusing specifically on
agribusiness MSMEs within the context of
digital transformation remains limited. Much
of the existing literature emphasizes large-
scale enterprises or manufacturing sectors,
leaving a gap in understanding how smaller
agribusiness actors leverage supply chain
innovation and collaborative strategies to
achieve competitive advantage [1], [3], [4].
Furthermore, the integration of digital tools
within traditional agricultural value chains
introduces new dynamics that require
quantitative investigation. Understanding
these relationships is essential to formulate
practical strategies that align technological
adoption with market competitiveness.

Competitive advantage in
agribusiness MSMEs is increasingly shaped
by the ability to create value through
efficiency, differentiation, and responsiveness
to consumer demand. [8], [9] Digital
transformation encourages businesses to
adopt innovative supply chain practices such
as real-time inventory monitoring, digital
marketing integration, and collaborative
planning with partners. These practices not

only enhance operational performance but
also strengthen the strategic positioning of
MSMEs in competitive markets.

Therefore, examining how supply
chain innovation and market collaboration
jointly influence competitive advantage
becomes highly relevant for both academic
discourse and practical application. Based on
these considerations, this study aims to
analyze the impact of supply chain innovation
and market collaboration on the competitive
advantage of agribusiness MSMEs using a
quantitative approach. By collecting data from
155 respondents, this research seeks to
provide empirical evidence regarding the
significance of these factors in the context of
digital transformation. The findings are
expected to contribute to the development of
strategic frameworks that support MSMEs in
adapting to technological change while
strengthening their market position, while
also offering insights for policymakers and
practitioners in designing initiatives that
promote innovation-driven and collaborative
ecosystems within the agribusiness sector.

2. LITERATURE REVIEW
2.1 Supply Chain Innovation in the
Digital Transformation Era
Supply chain innovation
refers to the implementation of
new ideas, technologies, and
processes that improve the
efficiency, flexibility, and
responsiveness of supply chain
activities, particularly within the
context of digital transformation
where innovation goes beyond
operational improvements to
include the integration of digital
platforms, automation, data
analytics, and  collaborative
systems that enable real-time
coordination among stakeholders
[10], [11]. For agribusiness
MSMEs, supply chain innovation
may involve the adoption of
digital logistics tracking, online
procurement
integrated

systems, or
inventory
management tools that enhance
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transparency and reduce collaboration  helps  reduce
uncertainty. ~ The  literature transaction costs, accelerates
highlights that innovative supply innovation  diffusion, and
chains allow Dbusinesses to enhances adaptability in dynamic
respond more quickly to market environments, thereby
fluctuations, minimize reinforcing competitive
operational costs, and improve advantage.
product quality, while digital
transformation encourages 2.3 Competitive  Advantage in
MSMEs to  move  from Agribusiness MSMEs

2.2

fragmented traditional supply
chains toward interconnected
and data-driven networks [12],
[13]. This shift is especially
important in agribusiness, where

seasonal  production  cycles,
distribution  challenges, and
perishable products demand

efficient coordination, making
supply chain innovation a
strategic capability that
strengthens operational
performance and supports long-
term competitiveness.

Market  Collaboration  and
Strategic Partnerships

Market collaboration
refers to cooperative
relationships among business
actors such as suppliers,
distributors, customers, and
institutional partners aimed at
achieving ~ mutual  benefits
through information sharing,
joint marketing, co-creation, or
shared logistics. In the digital era,

collaboration is  increasingly
supported by online
marketplaces [14], [15], social
media, and integrated

communication technologies that
reduce interaction  barriers.
Research shows that collaborative
practices expand access to
knowledge, strengthen trust, and
broaden market reach, while
enabling agribusiness MSMEs to
pool  resources and solve
problems collectively [16], [17].

Strategically, market

24

Competitive advantage
represents a firm’s ability to
outperform competitors through
superior value creation, cost
efficiency, differentiation, and
responsiveness to  customer
needs, which in agribusiness
MSMEs often arises from product
quality, efficient distribution, and
strong stakeholder relationships.
Digital  transformation  has
broadened the dimensions of
competitiveness by emphasizing
technological capability, digital
marketing effectiveness, and
supply chain agility [18]. Scholars
highlight  that  competitive
advantage is not only shaped by
internal resources but also by the
ability to integrate external
knowledge and collaborate with
partners. In agribusiness
contexts, innovation in
production and distribution helps
reduce waste and improve
consistency [3], [19], while
collaboration enhances market
visibility and customer
engagement, making competitive
advantage a dynamic outcome
influenced by innovation and
inter-organizational
relationships.

Digital Transformation and
MSME Development

Digital transformation
refers to the integration of digital
technologies  into
processes, organizational culture,
and  customer

business

engagement
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strategies, enabling MSMEs to
overcome geographical
limitations, = expand  market
access, and improve decision-
making through data analytics
[20], [21]. Although the adoption
of digital tools requires changes
in mindset, skills, and
technological investment, the
literature emphasizes that digital
transformation acts as an
enabling  environment  that
strengthens the impact of supply
chain innovation and market
collaboration. Digital platforms

support  faster  information
exchange, automate routine
activities, and enhance
coordination among
stakeholders, while in
agribusiness ~ MSMEs  they

facilitate traceability [21], online
sales, and digital payment
systems that collectively improve

competitiveness and business
sustainability.
Conceptual Framework and

Hypothesis Development
Based on the theoretical
discussion, this study proposes
that supply chain innovation and
market collaboration act as key
determinants  of
advantage  in  agribusiness
MSMEs within the context of
digital transformation. Supply
chain innovation is expected to
improve efficiency, adaptability,
and product value, thereby
strengthening competitiveness,
while market collaboration is
anticipated to expand access to
information, and
opportunities that
positively influence competitive

competitive

resources,
market

outcomes.  Accordingly, the
following hypotheses are
formulated:

H1: Supply chain innovation has
a positive and significant effect on

the competitive advantage of
agribusiness MSMEs.

e H2: Market collaboration has a
positive and significant effect on
the competitive advantage of
agribusiness MSMEs.

e H3: Supply chain innovation and

market collaboration
simultaneously influence the
competitive advantage of

agribusiness MSMEs in the era of
digital transformation.

3. RESEARCH METHODS
3.1 Research Design
This study employs a quantitative
research design to examine the influence of
supply chain and market
collaboration on the competitive advantage of

innovation

agribusiness MSMEs in the era of digital
transformation. A quantitative approach was
selected because it allows the measurement of
relationships among variables through
statistical analysis and provides objective
empirical evidence. The research uses a cross-
sectional survey method, where data were
collected at a single point in time to capture
the perceptions and experiences of
MSME regarding
innovation practices, collaborative activities,
and competitive performance.

agribusiness actors

3.2 Population and Sample

The population of this study consists
of agribusiness MSMESs that actively engage in
production, distribution
activities and have adopted or interacted with
digital technologies in their
processes. The sampling technique applied is
purposive sampling, with specific criteria
including: (1) MSMEs operating within the

processing, or

business

agribusiness sector, (2) business owners or
managers directly involved in supply chain
decision-making, and (3) enterprises that have
with  digital
collaborative market activities. Based on these
criteria, a total of 155 respondents were
selected as the research sample. This sample
size is considered adequate for statistical
analysis using multiple regression techniques.

experience platforms  or
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3.3 Data Collection Technique
Primary data were collected through
a structured questionnaire distributed to
respondents both online and offline. The
questionnaire was designed to measure
perceptions related to supply chain
innovation, market collaboration, and
competitive advantage. Each statement item
was evaluated using a five-point Likert scale,
ranging from 1 (strongly disagree) to 5
(strongly agree). The use of a Likert scale
enables the quantification of subjective
perceptions into measurable data suitable for
statistical testing. Prior to distribution, the
questionnaire underwent a preliminary
review to ensure clarity, relevance, and

alignment with research objectives.

3.4 Research Variables and Operational
Definitions

This study involves one dependent
variable and two independent variables,
where competitive advantage serves as the
dependent variable reflecting the ability of
agribusiness MSMEs to achieve superior
performance through
differentiation, and market responsiveness,
while supply chain innovation and market
collaboration function as the independent
variables. Supply chain innovation refers to
the implementation of new processes,
technologies, or management practices that
enhance efficiency, flexibility, and integration
within the supply chain, including indicators
such as digital logistics adoption, process
optimization, information sharing, and
responsiveness to market changes. Market
collaboration represents cooperative
relationships with stakeholders such as
suppliers, distributors, customers, and digital
platforms aimed at strengthening value
creation and market access, measured
through partnership intensity,
communication quality, joint problem-
solving, and collaborative marketing efforts.
Meanwhile, competitive advantage is

efficiency,

assessed through operational efficiency,
product differentiation, customer satisfaction,
and adaptability to digital transformation.

3.5 Instrument Testing

To ensure the quality of the research
instrument, validity and reliability tests were
conducted using SPSS version 25. The validity
test was performed using the Pearson
product-moment correlation to determine
whether each questionnaire item accurately
represents the intended construct. Items with
correlation coefficients exceeding the critical
value were considered valid. Reliability
testing employed Cronbach’s alpha coefficient
to evaluate the internal consistency of each
variable. A Cronbach’s alpha value greater
than 0.70 indicates that the measurement
instrument is reliable and suitable for further
analysis.

3.6 Data Analysis Technique

Data analysis was conducted using
SPSS version 25 through several stages,
beginning with descriptive statistical analysis
to describe respondent characteristics and the
distribution of research variables, followed by
classical ~ assumption tests  including
normality, multicollinearity, and
heteroscedasticity to ensure the data met
regression requirements. Multiple linear
regression analysis was then applied to
examine the effect of supply chain innovation
and market collaboration on competitive
advantage, while hypothesis testing used t-
tests to assess partial effects and F-tests to
evaluate simultaneous effects of the
independent variables on the dependent
variable. In addition, the coefficient of
determination (R?) was calculated to measure
the extent to which the independent variables
explain variations in competitive advantage,
with statistical significance determined at a
0.05 level.

4. RESULTS AND DISCUSSION
4.1 Respondent Results
The respondent analysis was
conducted to describe the demographic and
business characteristics of agribusiness
MSME actors involved in this study, with a
total of 155 respondents participating. Based
on gender, male respondents slightly
dominated at 56.1% (87 individuals), while
female respondents accounted for 43.9% (68
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individuals), indicating inclusive
participation within the sector. In terms of
age, most respondents were in the 31-40-year
group (36.8%), followed by 41-50 years
(25.2%), 20-30 years (24.5%), and above 50
years (13.5%), suggesting that the businesses
are largely managed by individuals in
productive working ages who tend to adopt
digital innovation. Regarding education level,
40.0% had a high school background, 33.5%
held bachelor’s degrees, 18.1% diplomas, and
8.4% postgraduate degrees, reflecting varied
educational profiles that may influence
openness to digital transformation. Business
experience shows that 47.7% of respondents
had operated for 3-7 years, 32.9% for more
than 7 years, and 19.4% for less than 3 years,
indicating a balance between experience and
adaptability. Based on sector classification,

distribution or trading (18.7%), and livestock
(18.1%), highlighting the importance of value-
added activities in agribusiness MSMEs.
Furthermore, digital technology adoption
indicates that 36.8% of respondents had
intermediate-level adoption such as online
marketplaces and digital payments, while
31.6% were at both basic and advanced levels,
meaning that 68.4% had adopted at least
intermediate digital tools, providing a strong
foundation for implementing supply chain
collaborative ~ market

innovation and

strategies.

4.2 Descriptive Statistics
Descriptive analysis was conducted
to examine the overall distribution of each
The results show that
respondents generally perceived supply chain

research variable.

food processing dominated with 33.5%, innovation and market collaboration
followed by crop production (29.7%), positively.
Table 1. Descriptive Statistics of Research Variables
Variable N Minimum | Maximum | Mean Std'_ .
Deviation

Supply Chain Innovation (X1) 155 | 2.60 4.95 4.12 0.51

Market Collaboration (X2) 155 | 2.75 4.90 4.05 0.56

Competitive Advantage (Y) 155 | 2.80 5.00 4.18 0.49

The descriptive statistics indicate that their businesses as having a strong

all research variables have relatively high
mean values, reflecting positive perceptions

among agribusiness MSME respondents
toward innovation, collaboration, and
competitive performance. Supply chain

innovation shows a mean score of 4.12 with a
standard deviation of 0.51, suggesting that
most respondents perceive their businesses as
actively implementing innovative practices
with relatively consistent responses. Market
collaboration has a mean value of 4.05 and a
standard deviation of 0.56, indicating strong
engagement in  cooperative
although slightly more varied compared to
supply Meanwhile,
competitive advantage records the highest
mean at 4.18 with a standard deviation of 0.49,
implying that respondents generally view

activities,

chain innovation.

competitive position. The relatively narrow
standard deviation across variables also
demonstrates stable response patterns,
reinforcing the assumption that agribusiness
MSMEs are increasingly adopting innovation
and collaboration strategies to enhance
competitiveness in the digital transformation
era.

4.3 Instrument Testing

Validity Test

All  questionnaire
Pearson correlation values ranging between
0.521-0.812, exceeding the r-table value of
0.157 (n = 155, a = 0.05). Therefore, all items
were declared valid.

Reliability Test

items showed
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Table 2. Reliability Test Results

Variable Cronbach’s Alpha Standard | Conclusion
Supply Chain Innovation 0.874 >(.70 Reliable
Market Collaboration 0.861 >0.70 Reliable
Competitive Advantage 0.889 >0.70 Reliable

The test results
demonstrate that all research variables meet
the required internal consistency standards,
as indicated by Cronbach’s Alpha values
exceeding the threshold of 0.70. Supply chain

reliability

innovation shows a Cronbach’s Alpha value
of 0.874, market collaboration records 0.861,
and competitive advantage achieves the
highest reliability with a value of 0.889,
indicating that the measurement items for
each construct are consistent and stable. These
findings confirm that the questionnaire
instrument is reliable for capturing
respondents’ perceptions and can be used
confidently for further statistical analysis. The
high reliability values also suggest that the
indicators used to measure innovation
practices, collaborative relationships, and
competitive performance are well-structured
capable of producing dependable
research outcomes.

and

4.4 Classical Assumption Tests

The normality test was conducted to
determine whether the regression residuals
were normally distributed using the
Kolmogorov-Smirnov (K-S) test. The results
show that the unstandardized residuals from
155 observations produced an Asymp. Sig. (2-
tailed) value of 0.086, which is greater than the
standard threshold of 0.05, indicating that the
residual data are normally distributed. This
that the
assumption required for regression analysis
has been fulfilled, suggesting that the model
estimation is statistically appropriate and not
affected by bias arising from abnormal data
distribution.

finding confirms

normality

Multicollinearity Test

The multicollinearity test evaluates
whether there is a strong correlation among
independent variables that could distort
regression results. This test was conducted
using Tolerance and Variance Inflation Factor
(VIF) values.

Normality Test
Table 3. Multicollinearity Test Results
Independent Variable Tolerance | VIF Standard Conclusion
Supply Chain Innovation 0.641 1561 Tolerance > 0.10; VIF < | No o .
(X1) 10 Multicollinearity
Market Collaboration (X2) | 0.641 1561 | olerance> 010 VIE<INo
10 Multicollinearity
absence of multicollinearity ensures that the
The multicollinearity test results regression coefficients are stable and reliable,

indicate that both independent variables meet
the required statistical standards, with
tolerance values of 0.641 exceeding the

minimum threshold of 0.10 and VIF values of

1.561 remaining well below the maximum
limit of 10. These findings confirm that there
is no strong correlation between supply chain
innovation and market collaboration,
meaning that each variable contributes
independently to explaining competitive
advantage within the regression model. The

allowing for accurate interpretation of the
individual effects of and
collaboration on the competitiveness of
agribusiness MSMEs.

innovation

Heteroscedasticity Test

The heteroscedasticity test examines
whether the variance of residuals remains
constant  across  different levels of
independent variables. The Glejser test was
applied in this study.
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Table 4. Heteroscedasticity Test Results (Glejser Test)

Independent Variable Sig. Standard Conclusion

Value
Supply Chain Innovation (X1) 0.274 >0.05 No Heteroscedasticity
Market Collaboration (X2) 0.318 >0.05 No Heteroscedasticity

The heteroscedasticity test using the
Glejser method shows that both independent
variables meet the required statistical criteria,
with significance values of 0.274 for supply
chain innovation and 0.318 for market
collaboration, each exceeding the standard
threshold of 0.05. These results indicate that
the variance of residuals remains consistent
across different levels of the independent
variables, confirming the
heteroscedasticity in the regression model.
Consequently, the model demonstrates stable

absence of

error variance, ensuring that the parameter
estimates are reliable and that the regression
analysis can be interpreted with confidence in
examining the influence of innovation and
collaboration on the competitive advantage of
agribusiness MSMEs.

4.5 Multiple Linear Regression Analysis
The  regression
conducted to evaluate the influence of supply
chain innovation and market collaboration on

analysis ~ was

competitive advantage.

Table 5. Multiple Linear Regression Results

Variable Unstandardized B | Std. Error | Beta | t-value | Sig.

Constant 0.842 0.341 — 2.468 0.015
Supply Chain Innovation (X1) 0.417 0.072 0.456 | 5.792 0.000
Market Collaboration (X2) 0.365 0.069 0.401 | 5.297 0.000

Regression Equation:
Y =0.842 +0.417X1 + 0.365X2
The regression results indicate that both
independent variables have a positive and
significant competitive
advantage, with supply chain innovation
showing the strongest standardized beta

influence on

value of 0.456, suggesting a more dominant
role compared to market collaboration. The
partial hypothesis testing through the t-test
confirms that supply chain innovation has a t-
value of 5.792 with a significance level of

0.000, indicating that H1 is supported, while
market collaboration records a t-value of 5.297
with a significance level of 0.000, confirming
support for H2.  Furthermore, the
simultaneous effect tested through the F-test
demonstrates that both variables collectively
contribute  significantly to  explaining
competitive advantage, reinforcing the
importance of integrating innovation and
collaborative strategies within agribusiness
MSMEs.

Table 6. ANOVA Test

Model Sum of df Mean Square | F Sig.
Squares

Regression 22.681 2 11.341 120.243 0.000

Residual 14.341 152 0.094

Total 37.022 154

The ANOVA test results indicate that
the regression model is statistically significant
and appropriate for explaining the
relationship between the independent and
dependent variables, as shown by the
regression sum of squares of 22.681 compared

to the residual sum of squares of 14.341, which
reflects that a substantial portion of the
variation in competitive advantage is
explained by supply chain innovation and
market collaboration. The F-value of 120.243
with a significance level of 0.000, which is far
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below the 0.05 threshold, confirms that both
independent variables simultaneously have a
significant effect on competitive advantage,
demonstrating strong explanatory power of
the model. Therefore, these findings support
the assumption that innovation and
collaboration strategies collectively enhance
the competitiveness of agribusiness MSMEs,
and hypothesis H3 is accepted.

The coefficient of determination
results show an R value of 0.781 with an R
Square of 0.610 and an Adjusted R Square of
0.605, along with a standard error of 0.307,
indicating that the regression model has a
strong explanatory capacity. The R? value of
0.610 means that 61.0% of the variation in
competitive advantage can be explained by
supply chain innovation and market
collaboration, while the remaining 39.0% is
influenced by other variables outside the
scope of this study, suggesting that
innovation and collaboration play a
substantial ~ role in  shaping  the
competitiveness of agribusiness MSMEs.

4.6 Discussion

The findings demonstrate that supply
chain innovation significantly enhances the
competitive advantage of agribusiness
MSMEs. The strong regression coefficient
indicates that businesses adopting digital
logistics ~ systems, efficient  inventory
management, and innovative distribution
strategies tend to achieve improved
performance outcomes. In the context of
digital transformation, innovation enables
MSMEs to minimize operational
inefficiencies, improve responsiveness to
market changes, and strengthen their strategic
positioning. This supports the view that
innovation capability functions as a strategic
resource that enhances organizational
adaptability and long-term sustainability [1],
[2].

Market collaboration also shows a
significant positive influence on competitive
advantage. Through collaborative
relationships, MSMEs gain access to wider
business networks, exchange valuable market
information, and conduct joint promotional
activities that improve business resilience [3],

[4]. Digital platforms further facilitate
communication and coordination among
stakeholders, allowing agribusiness MSMEs
to overcome traditional transactional barriers.
These collaborative practices not only
enhance market visibility but also encourage
knowledge sharing that supports innovation
and continuous improvement.

The simultaneous influence of supply
chain innovation and market collaboration
suggests that competitive advantage is
shaped by both internal capabilities and
external partnerships. The relatively high R2
value of 61.0% confirms that innovation and
collaboration together form a strong
foundation for competitiveness within the
agribusiness sector. MSMEs that successfully
integrate digital tools into their supply chains
while maintaining effective collaborative
networks are more likely to achieve sustained
growth, differentiation, and resilience in
dynamic  markets,  highlighting  the
importance of combining technological
advancement with strategic cooperation in the
digital transformation era.

5. CONCLUSION

This study confirms that supply chain
innovation and market collaboration play a
crucial role in enhancing the competitive
advantage of agribusiness MSMEs in the era
of digital transformation. The quantitative
findings demonstrate that innovative supply
chain  practices  significantly = improve
operational efficiency, responsiveness to
market changes, and strategic differentiation,
making them a dominant factor influencing
competitiveness. In  addition, market
collaboration  strengthens  partnerships,
expands access to resources and information,
and supports collective value creation, which
further enhances business resilience. The
simultaneous influence of both variables
indicates that competitive advantage is
shaped by the integration of internal
innovation  capabilities and  external
collaborative relationships. With a coefficient
of determination of 61.0%, the results
emphasize that digital-oriented innovation
and collaboration strategies provide a strong
foundation for MSMEs to adapt to evolving
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market dynamics. Therefore, agribusiness collaborative ecosystems to sustain long-term
MSMEs are encouraged to invest in digital competitiveness and growth.
supply chain solutions while fostering
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