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INTRODUCTION

Agriculture remains a fundamental pillar of Indonesia’s economy,
playing a crucial role in ensuring food security and sustaining rural livelihoods.
Among strategic commodities, corn holds a significant position, not only for
direct consumption but also as a key input for the livestock feed industry.
Nationally, the development of corn agribusiness has shown considerable
progress in terms of productivity and efficiency; however, structural challenges
persist, particularly in value chain governance, price stability, and market
integration (Abriani et al., 2022; Montjou et al.,, 2024; Rahman et al., 2023;
Suryanto & Purnomo, 2022).

In eastern Indonesia, particularly in Bima Regency, corn production
represents a dominant economic activity and a primary source of rural income.
Recent data from Badan Pusat Statistik indicate that corn production in Bima
Regency reached approximately 724,000 tons in 2023, positioning it as one of
the leading production centers in West Nusa Tenggara (BPS, 2024). Despite this
high level of output, improvements in farmers” welfare remain limited. This
condition reflects persistent structural inefficiencies, especially in distribution
systems and market access, where price volatility during peak harvest periods
continues to disadvantage farmers (Hasanah et al., 2025; Putri et al.,, 2025;
Wulandari, 2023).Empirical evidence further indicates that agribusiness
performance in Bima is shaped not only by production factors but also by
structural and institutional constraints, including limited market access (Putri et
al., 2025; Wulandari, 2023) and uneven adoption of innovation (Arissaryadin et
al., 2023). These findings suggest that agribusiness challenges are systemic,
requiring integrated solutions that extend beyond production oriented
approaches.

At the global level, agriculture is undergoing rapid transformation
driven by digital technologies. Digital farming integrates tools such as the
Internet of Things (IoT), big data analytics, and data-driven decision systems to
enhance efficiency, precision, and adaptability (Abiri et al., 2023; Addison et al.,
2024; Fielke et al., 2020; Friha et al., 2021; Himesh et al., 2018; Sharma et al.,
2024; Silva et al., 2025).

In the context of corn agribusiness, innovations such as artificial
intelligence, drones, and biotechnology have demonstrated strong potential to
improve productivity and optimize resource utilization (Chaux et al., 2021;
Fielke et al., 2020; Friha et al., 2021; Himesh et al., 2018; Ren et al., 2020; Rezvani
et al., 2020; Sharma et al., 2024; Silva et al., 2025). However, the effectiveness of
these technologies depends largely on farmers’ ability to adopt and utilize them
within their operational systems.

Despite these advancements, significant gaps remain in the
implementation of digital farming, particularly in developing regions. Limited
digital literacy, restricted access to market information, and inadequate
infrastructure continue to constrain the effectiveness of technological
innovation (Arissaryadin et al.,, 2023; Banunaek et al., 2022; Javandira et al.,
2024; Suryanto & Purnomo, 2022; Yusriadin et al., 2024). Moreover, prior
studies indicate that data driven approaches often fail to produce optimal
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outcomes when they are not aligned with farmers socioeconomic contexts
(Himesh et al., 2018; Ren et al., 2020; Sharma et al., 2024; Silva et al., 2025).

From an academic perspective, existing research remains fragmented,
with data-driven studies focusing primarily on technical modeling, while
socioeconomic studies emphasize behavioral and institutional aspects without
integrating large scale analytics. Addressing this gap, the present study
introduces a novel integrative approach by combining mixed methods and big
data analytics within digital farming. This study aims to examine how such
integration influences corn agribusiness performance in Bima Regency, identify
key determinants, and formulate strategic directions for developing a more
effective, context sensitive, and sustainable digital agribusiness system.

LITERATURE REVIEW
Digital Farming and Agribusiness Transformation

The advancement of digital farming has fundamentally transformed
agricultural management from conventional practices into integrated, data
driven systems. Technologies such as sensors, satellite imagery, artificial
intelligence, and digital platforms enable more efficient, precise, and adaptive
production processes. In the agribusiness context, this transformation extends
beyond cultivation by strengthening value chain integration from upstream
production to downstream marketing systems (Abiri et al., 2023; Addison et al.,
2024; Sharma et al., 2024; Silva et al., 2025).

Empirical evidence indicates that digital technologies improve efficiency,
support better decision-making, and contribute to more adaptive farming
systems. However, in developing countries, including Indonesia, the adoption
of digital farming remains constrained by structural limitations such as
inadequate infrastructure, limited institutional support, and low human
resource capacity (Arissaryadin et al., 2023; Suryanto & Purnomo, 2022;
Yusriadin et al., 2024).

In the specific context of corn agribusiness, digital transformation cannot
be separated from broader systemic challenges. Studies show that agribusiness
performance is influenced not only by technological adoption but also by
structural and institutional factors such as value chain governance, market
access, and farmer capacity (Abriani et al., 2022; Montjou et al., 2024; Rahman et
al., 2023; Suryanto & Purnomo, 2022).

Big Data Analytics in Agricultural Systems

Big data analytics plays a critical role in modern agricultural systems by
enabling the processing of large-scale and heterogeneous datasets derived from
soil conditions, climate variability, and market dynamics. These data-driven
approaches improve efficiency, enhance resource optimization, and strengthen
decision-making processes within digital farming systems (Abiri et al., 2023;
Friha et al., 2021; Sharma et al., 2024; Silva et al., 2025).

Nevertheless, the effectiveness of big data analytics is highly dependent
on users’ ability to interpret and apply analytical outputs in real world contexts.
Evidence suggests that technological sophistication alone is insufficient when it
is not aligned with farmers” socioeconomic conditions and capacities (Himesh et
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al., 2018; Sharma et al., 2024). In Indonesia, particularly in corn agribusiness
systems, the adoption of advanced technologies such as artificial intelligence,
drones, and biotechnology still faces significant barriers related to knowledge
gaps, uneven access, and limited digital literacy (Arissaryadin et al., 2023;
Javandira et al., 2024; Yusriadin et al., 2024).

Corn Agribusiness System in Indonesia

Corn agribusiness represents a complex and interdependent system
involving production, postharvest handling, distribution, and marketing
subsystems. Disruptions in any component can significantly affect overall
system performance. In Indonesia, corn is a strategic commodity with a crucial
role in food security and the livestock feed industry; however, persistent
challenges remain, particularly in value chain governance, price stability, and
market integration (Abriani et al.,, 2022; Montjou et al., 2024, Rahman et al.,
2023; Suryanto & Purnomo, 2022).

In regions such as Bima Regency, where corn production is relatively
high, these challenges become more pronounced during peak harvest periods.
High production levels are often not accompanied by proportional
improvements in farmer welfare due to structural inefficiencies in distribution
systems and market access (Hasanah et al., 2025; Putri et al., 2025, Wulandari,
2023).

Furthermore, empirical evidence highlights that weak institutional
arrangements, limited access to real time market information, and inadequate
digital integration contribute to suboptimal agribusiness performance. These
constraints are closely linked to broader systemic issues, including limited
innovation adoption and structural barriers within rural economies
(Arissaryadin et al., 2023; Putri et al., 2025; Wulandari, 2023).

Mixed Methods Approach in Agribusiness Research

The mixed methods approach has gained increasing attention in
agribusiness research due to its ability to integrate quantitative rigor with
qualitative depth. Quantitative methods allow for objective testing of
relationships among variables, while qualitative approaches provide deeper
insights into social context, behavioral dynamics, and institutional factors
(Makateng et al., 2025). The integration of these approaches enhances both the
validity and comprehensiveness of research findings (Creswell & Clark, 2017).

In complex systems such as agribusiness, where technological, social,
and economic dimensions interact dynamically, mixed methods research is
particularly effective. Recent studies confirm that combining statistical
modeling with qualitative insights enables a more holistic understanding of
agricultural transformation processes (Brinken et al., 2025; Noori et al., 2024;
Tennhardt et al., 2025).

Technology Adoption and Digital Divide

Technology adoption in agriculture is influenced by both individual and
systemic factors. The Technology Acceptance Model (TAM), developed by Fred
Davis, emphasizes perceived usefulness and ease of use as key determinants of
technology acceptance (Matias, 2021; Rahmaningtyas & Kusumawardani, 2025;
Song et al., 2021). Meanwhile, the diffusion of innovation theory proposed by
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Everett Rogers highlights the role of communication channels and social
networks in facilitating adoption processes (Chen & Li, 2022; Long et al., 2014).

Despite these theoretical frameworks, empirical evidence shows that
technology adoption in agriculture is often uneven, leading to a persistent
digital divide among farmers. Differences in access to information, digital skills,
and technological infrastructure contribute to widening economic disparities
(Martini & Sgambato, 2025; Zhang et al., 2025; Zhao et al., 2025). In Indonesia,
the role of agricultural extension services is also critical in bridging this gap,
particularly in enhancing farmers’ capacity to adopt digital innovations
(Febriansyah et al., 2026; Parinding et al., 2025; Pasambuna et al., 2025).
Conceptual Model of the Study

The conceptual model of this study is developed to explain the
relationship between digital farming, big data analytics, and the performance of
corn agribusiness within an integrated system framework. Agribusiness
performance is positioned as the dependent variable, reflecting outcomes such
as productivity, efficiency, and farmers’ income. This performance is influenced
by three key independent variables: technology adoption, digital literacy, and
market access.

Technology adoption refers to the extent to which farmers utilize digital
tools and platforms in their farming activities. Digital literacy represents
farmers’ ability to understand, interpret, and effectively use digital
technologies, making it a critical enabling factor. Market access reflects farmers’
ability to obtain accurate price information and connect with broader and more
efficient distribution channels. These variables operate within the digital
farming ecosystem, where big data analytics enhances decision-making
processes through data driven insights.

The model further assumes that digital literacy plays a central and
mediating role in strengthening the effects of technology adoption and
improving access to digital markets. In this context, farmers with higher digital
literacy are more likely to adopt technology effectively and benefit from
improved market integration. To capture both statistical relationships and
contextual dynamics, this study employs a mixed methods approach,
integrating quantitative analysis with qualitative insights. This integration
allows for a comprehensive understanding of how technological, human, and
market factors interact to influence agribusiness performance. Ultimately, the
model highlights that sustainable agribusiness development requires not only
technological advancement but also strengthened human capacity and inclusive
market systems.

Research Hypotheses

Based on the conceptual model and supported by empirical evidence,
this study proposes three main hypotheses. First, technology adoption is
expected to have a positive and significant effect on the performance of corn
agribusiness, as the use of digital tools can enhance efficiency and decision-
making processes. Second, digital literacy is hypothesized to exert a positive
and significant influence on agribusiness performance and to function as the
most dominant factor, given its critical role in enabling farmers to effectively
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utilize technological innovations. Third, market access is also anticipated to
have a positive and significant effect on agribusiness performance, as improved
access to market information and distribution channels can strengthen farmers’
bargaining positions and optimize economic outcomes.

METHODOLOGY
Research Design

This study employed a mixed methods approach using a sequential
explanatory design, in which quantitative analysis was conducted in the first
phase, followed by qualitative inquiry to deepen and contextualize the findings.
This design was selected to align with the conceptual model, which integrates
measurable relationships among variables technology adoption (X1), digital
literacy (X2), and market access (X3), with contextual realities influencing
agribusiness performance (Y). The integration of both approaches enables a
more comprehensive understanding of complex agribusiness systems (Creswell
& Clark, 2017; McKim, 2015; Shannon-Baker, 2016).

Research Site and Period

The research was conducted in Bima Regency, Indonesia, a major corn
producing region characterized by high production levels alongside persistent
challenges in market access and distribution systems. The site was purposively
selected to reflect the empirical context of digital farming implementation in
developing agribusiness systems. The study was carried out from December
2025 to April 2026, covering preparation, data collection, analysis, and reporting
stages.

Population and Sampling

The study population consisted of actors involved in corn agribusiness,
with a primary focus on farmers as the main unit of analysis. A total of 140
farmers were selected as quantitative respondents using stratified random
sampling based on 18 sub-districts as strata. Proportional allocation was
applied to ensure representativeness across regions, followed by simple
random sampling within each stratum to minimize selection bias.

For the qualitative phase, 10 key informants were selected using a
combination of purposive and snowball sampling techniques. Informants were
chosen based on their experience in agribusiness activities, involvement in
digital farming practices, and knowledge of market systems. This approach
ensured both representativeness and depth of information, consistent with
qualitative research principles (Creswell & Clark, 2017; Guest, 2013).

Variables and Measurement

The study employs a conceptual model in which agribusiness
performance (Y) is positioned as the dependent variable, influenced by three
independent variables: technology adoption (X1), digital literacy (X2), and
market access (X3). Technology adoption refers to the extent to which farmers
utilize digital tools in agricultural activities, digital literacy reflects their
capacity to understand and effectively apply digital technologies, and market
access denotes their ability to obtain market information and engage with
distribution channels.
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Each variable was operationalized through multiple indicators and
measured using a 5-point Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). Specifically, technology adoption was measured using 6 items,
digital literacy using 8 items, market access using 5 items, and agribusiness
performance using 7 items. All measurement indicators were systematically
developed and adapted from established literature on digital agriculture,
technology adoption, and agribusiness systems to ensure conceptual validity
and empirical relevance.

Data Sources and Collection Techniques

This study drew upon both primary and secondary data sources to
ensure a comprehensive and triangulated analysis. Primary data were collected
through structured questionnaires administered to farmers, complemented by
in-depth interviews and focus group discussions (FGDs) to capture richer
contextual insights. Secondary data were obtained from government reports,
agricultural databases, and digital data platforms relevant to big data analytics
in agriculture (Johnson, 2015; Molina-Azorin & Fetters, 2016).

In practice, quantitative data were generated through structured survey
instruments, while qualitative data were gathered using semi-structured
interviews and FGDs to explore farmers’ experiences, perceptions, and
institutional dynamics in greater depth (Fetters & Freshwater, 2015).
Quantitative Data Analysis

Quantitative data in this study were analyzed using Jamovi, an open
source statistical software that supports advanced, transparent, and
reproducible analysis. The analytical process began with descriptive statistics to
summarize respondent characteristics and the distribution of research variables,
including measures such as mean, standard deviation, and frequency. This
initial step provided a general overview of the data structure and ensured that
the dataset was suitable for further inferential analysis. Subsequently,
instrument testing was conducted to assess the quality of the measurement
tools. Item validity was evaluated using Pearson correlation, where each item
was considered valid if the correlation coefficient exceeded the critical value (r-
count > r-table). Reliability testing was performed using Cronbach’s Alpha,
with a threshold of a > 0.70 indicating satisfactory internal consistency across
items.

To ensure the robustness of the regression model, a series of classical
assumption tests were carried out. These included normality testing using
Shapiro Wilk and residual plots, multicollinearity testing using Variance
Inflation Factor (VIF < 10), and heteroscedasticity testing through scatterplot
and residual analysis. After confirming that all assumptions were met, multiple
linear regression analysis was performed to test the proposed hypotheses,
namely the effects of technology adoption (H1), digital literacy (H2), and
market access (H3) on agribusiness performance. Statistical significance was
determined at the 5% level (a = 0.05). Finally, model evaluation was conducted
using the coefficient of determination (R?) to assess the explanatory power of
the model, along with t-tests to evaluate the significance of each independent
variable in explaining variations in agribusiness performance.
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Big Data and Machine Learning Analysis

To complement regression analysis, this study employed a machine
learning approach using a random forest algorithm to identify patterns and
variable importance within a big data framework (Kamilaris & Prenafeta-Boldd,
2018; Liakos et al., 2018; Pantazi et al., 2016; Rozo-Higuera, 2025). This approach
enhances predictive accuracy and provides deeper insights into variable
interactions within the digital farming ecosystem.
Qualitative Data Analysis

Qualitative data were analyzed using thematic analysis, involving
systematic processes of data reduction, coding, categorization, and
interpretation. To integrate findings from both approaches, this study
employed triangulation and meta-inference techniques, allowing quantitative
results to be explained and validated through qualitative insights (Creswell &
Clark, 2017; Sandelowski et al., 2012). This integration strengthened the
robustness and interpretive depth of the analysis.
Validity and Trustworthiness

To ensure the rigor and trustworthiness of the study, multiple validation
strategies were applied. Quantitative data quality was ensured through validity
and reliability testing, while qualitative data were validated using source
triangulation, method triangulation, and peer debriefing. Furthermore, the
study adhered to criteria of credibility, dependability, and confirmability to
enhance research integrity (Creswell & Clark, 2017; Greene, 2006).
Ethical Considerations

Ethical considerations were strictly maintained throughout the research
process, including obtaining informed consent from all participants, ensuring
data confidentiality, and using data responsibly in accordance with academic
research standards.

RESEARCH RESULT
Data Description and Respondent Profile

This study involved 140 corn farmers as quantitative respondents and 10
key informants for qualitative inquiry through indepth interviews and focus
group discussions (FGDs). Respondents were selected using stratified random
sampling across 18 sub districts in Bima Regency to ensure proportional
representation.

Table 1. Characteristics of Respondents (n = 140)

Characteristics Category Percentage (%)
Age 20-30 years 15
31-50 years 55
>50 years 30
Education Level = Primary Junior High 48
Senior High School 37
Higher Education 15
Farming Experience <5 years 12
5-10 years 34
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>10 years 54

Digital Literacy Low 46
Moderate 38

High 16

The majority of respondents were aged 31-50 (55%), indicating a
productive workforce. However, 85% had only primary to secondary
education, and 84% exhibited low to moderate digital literacy. This confirms a
structural gap between farming experience and digital capability.

Validity and Reliability Testing

Instrument testing confirmed that all measurement items met validity
criteria, with Pearson correlation coefficients exceeding the threshold (r > 0.30).
Reliability testing using Cronbach’s Alpha produced values ranging from 0.79
to 0.87, indicating strong internal consistency.

Table 2. Reliability Test Results

Variable Cronbach’s Alpha Interpretation
Technology Adoption 0.82 Reliable
Digital Literacy 0.87 Reliable
Market Access 0.79 Reliable
Agribusiness Performance 0.85 Reliable

All variables demonstrated Cronbach’s Alpha values above 0.70,
indicating satisfactory internal consistency. Therefore, the instrument is
considered reliable and suitable for further analysis.

Quantitative Analysis and Hypothesis Testing

Multiple linear regression analysis was employed to examine the
influence of technology adoption (X1), digital literacy (X2), and market access
(X3) on agribusiness performance (Y). Prior to regression analysis, classical
assumption tests including normality, multicollinearity, and heteroscedasticity
were conducted, and the results confirmed that the data met all required
statistical assumptions.

Table 3. Multiple Linear Regression

Variable Coefficient (P) t-value Sig.
Technology Adoption (X1) 0.312 3.845 0.000
Digital Literacy (X2) 0.428 5.217 0.000
Market Access (X3) 0.267 2.996 0.003
R?=0.68

The regression analysis provides robust empirical support for the
proposed conceptual model. First, technology adoption is found to have a
positive and statistically significant effect on agribusiness performance (3 =
0.312, p < 0.001), indicating that the utilization of digital tools contributes to
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improvements in efficiency and productivity. Second, digital literacy emerges
as the most influential factor (p = 0.428, p < 0.001), confirming the theoretical
proposition that human capacity plays a central role in determining the
effectiveness of digital farming systems. These findings highlight that the
benefits of technological innovation are highly dependent on farmers’ ability to
understand and apply such technologies in practice.

Furthermore, market access is also shown to have a significant positive
effect on agribusiness performance (p = 0.267, p = 0.003), emphasizing the
importance of access to reliable market information and efficient distribution
channels in enhancing farmers” income. Collectively, the model explains 68% of
the variance in agribusiness performance (R?> = 0.68), demonstrating strong
explanatory power and supporting the validity of the integrated framework
proposed in this study. This result reinforces the argument that agribusiness
performance is shaped by the interaction between technological adoption,
human capacity, and market connectivity.

The results indicate that all independent variables have a positive and
statistically significant effect on agribusiness performance. The model explains
68% of the variance (R? = 0.68), suggesting strong explanatory power. Among
the variables, digital literacy shows the highest coefficient (3 = 0.428),
identifying it as the most influential factor in improving agribusiness
performance. This finding underscores the critical role of farmers’ capacity to
understand and utilize digital technologies effectively.

Big Data Analysis and Predictive Modeling

In addition to regression analysis, this study applied a machine learning
approach using a random forest model to identify patterns and predictive
relationships among variables. The model achieved an overall prediction
accuracy of 81%, indicating a high level of reliability.

Table 4. Feature Importance in Random Forest Model

Variable Contribution (%)
Digital Literacy 34
Technology Adoption 29
Market Access 21
Other Variables 16

The findings from the machine learning model are consistent with the
regression results, further confirming that digital literacy is the most influential
factor in determining agribusiness performance. This convergence strengthens
the robustness of the findings.

Qualitative Findings: Interviews and FGDs

Interviews with 10 key informants reveal that farmers generally
acknowledge the importance of digital technologies but face substantial barriers
in practical implementation. The most frequently cited constraints include
limited technical knowledge, lack of training, and insufficient institutional
support. These findings directly explain the low levels of digital literacy
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identified in the quantitative analysis, supporting the role of digital literacy as a
critical enabling variable (H2).

FGD discussions further highlight that traditional marketing systems
remain dominant. Farmers continue to rely on intermediaries, resulting in weak
bargaining power and limited price transparency. Participants also emphasize
the absence of real-time market information, which often leads to suboptimal
selling decisions during peak harvest periods. This provides strong qualitative
evidence supporting the significance of market access (H3).

Additionally, participants report that although digital platforms are
available, their utilization is constrained by poor infrastructure and unstable
internet connectivity. This indicates that technological availability alone is
insufficient without adequate human capacity and institutional readiness.
Integration of Mixed Methods Findings

The integration of quantitative and qualitative findings reveals a strong
convergence of evidence, consistent with the principles of a mixed methods
framework. The quantitative analysis confirms statistically significant
relationships among the key variables, supporting hypotheses H1 through H3.
These results provide empirical validation of the proposed model, indicating
that technology adoption, digital literacy, and market access each contribute
meaningfully to agribusiness performance.

Complementing these findings, the qualitative evidence offers deeper
insights into the mechanisms underlying these relationships. In particular,
digital literacy emerges as the central linking variable that enhances the
effectiveness of technology adoption while simultaneously facilitating
improved market access. This interplay reinforces the conceptual model’s
assumption that agribusiness performance is not determined by isolated factors,
but rather by the dynamic interaction of technological capacity, human
capability, and market conditions within an integrated digital farming
ecosystem.

Synthesis in Relation to the Conceptual Model

Overall, the findings provide strong empirical support for the proposed
conceptual model and underlying theoretical framework. The results indicate
that agribusiness performance cannot be explained solely by the extent of
technology adoption; rather, it is substantially shaped by farmers’ digital
literacy and their ability to access and utilize market information effectively.
This suggests that technological advancement, while important, must be
accompanied by adequate human capacity and institutional support to generate
meaningful improvements in agribusiness outcomes.

More specifically, the analysis confirms that technology adoption
contributes positively to agribusiness performance (H1), while digital literacy
emerges as the most influential determinant (H2). In addition, market access
plays a significant complementary role in enhancing performance (H3). Taken
together, these findings reinforce the argument that the success of digital
farming depends on a holistic integration of technological tools, human
competencies, and efficient market systems, as consistently highlighted in the
existing literature.
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DISCUSSION

The findings of this study provide strong empirical support for the
conceptual model, demonstrating that agribusiness performance is significantly
influenced by the interaction of technology adoption, digital literacy, and
market access within a digital farming system. The results confirm all proposed
hypotheses (H1-H3), with digital literacy emerging as the most dominant
determinant. This indicates that the effectiveness of digital farming is not
primarily driven by the availability of technology, but rather by farmers’
capacity to understand, interpret, and utilize digital tools effectively (Himesh et
al., 2018).

The significant effect of technology adoption on agribusiness
performance (H1) is consistent with prior studies highlighting the role of digital
technologies in improving agricultural efficiency and productivity. Digital
farming systems based on big data analytics and precision agriculture have
been shown to enhance decision making processes and optimize resource
utilization (Abiri et al., 2023; Friha et al., 2021; Sharma et al., 2024; Silva et al.,
2025). In the context of agribusiness, technological integration also strengthens
value chain coordination from production to marketing systems (Addison et al.,
2024). However, the present study refines these findings by demonstrating that
technology adoption alone is insufficient without adequate user capability
(Arissaryadin et al., 2023).

The dominance of digital literacy (H2) represents a critical contribution
to the literature. This finding reinforces the argument that technological
sophistication must be aligned with users’ capacities and socioeconomic
conditions. Empirical evidence shows that the effectiveness of digital farming is
highly dependent on farmers” ability to interpret and utilize digital information
(Himesh et al., 2018; Sharma et al., 2024). Furthermore, this result reflects the
persistent digital divide in agricultural systems, where unequal access to
knowledge and digital skills limits the benefits of innovation, particularly in
developing countries (Yusriadin et al., 2024).

Furthermore, the significant role of market access (H3) confirms that
agribusiness performance is strongly linked to the efficiency of distribution
systems and access to market information. Structural inefficiencies in value
chain governance, price stability, and market integration have been widely
identified as major constraints in corn agribusiness systems (Abriani et al., 2022;
Montjou et al., 2024; Rahman et al.,, 2023; Suryanto & Purnomo, 2022). In
regional contexts such as Bima Regency, these challenges are more pronounced,
particularly during peak harvest periods when high production is not
accompanied by proportional improvements in farmer welfare (Hasanah et al.,
2025; Putri et al., 2025; Wulandari, 2023). The findings of this study strengthen
this argument by demonstrating that limited digital market access contributes
directly to price volatility and weak bargaining positions among farmers.

From a systems perspective, the findings reveal that the primary
bottleneck in corn agribusiness is not production capacity, but rather the
imbalance between production and market subsystems. Agribusiness should
therefore be understood as an integrated system in which disruptions in one
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component, particularly distribution and market access, can significantly affect
overall performance (Abriani et al., 2022; Rahman et al., 2023). This systemic
perspective also aligns with evidence showing that agribusiness performance is
shaped by the interaction of technological, institutional, and structural factors
rather than production variables alone (Montjou et al., 2024; Suryanto &
Purnomo, 2022).

Methodologically, this study addresses a significant gap identified in
previous research, where data driven approaches and socioeconomic analyses
are often treated separately. By integrating quantitative and qualitative
approaches, this study provides a more comprehensive understanding of
agribusiness systems. Mixed methods research enables the combination of
statistical rigor with contextual insights, thereby enhancing the validity and
depth of analysis (Brinken et al., 2025; Makateng et al., 2025; Noori et al., 2024;
Tennhardt et al., 2025). This approach is particularly relevant in complex
systems such as digital agribusiness, where technological, human, and
institutional dimensions interact dynamically.

Overall, the findings confirm that sustainable improvements in
agribusiness performance require a balanced integration of technology, human
capacity, and market systems. Digital farming, supported by big data analytics,
has the potential to transform agricultural systems into more efficient and
adaptive structures; however, its success depends fundamentally on digital
literacy and inclusive market access (Abiri et al., 2023; Silva et al., 2025;
Yusriadin et al, 2024). Without strengthening these enabling factors,
technological advancements alone will not be sufficient to achieve sustainable
agribusiness development.

CONCLUSIONS AND RECOMMENDATIONS

This study demonstrates that the integration of mixed methods and big
data analytics significantly improves corn agribusiness performance. Digital
literacy emerges as the most influential factor, followed by technology adoption
and market access. The findings further indicate that the primary constraint lies
in market systems rather than production. Therefore, increasing output alone is
insufficient without strengthening distribution and market integration.

Strategically, improving digital literacy should become a priority. In
addition, developing integrated digital marketing systems is essential to
enhance price transparency and market access. Policymakers should focus on
building an inclusive digital ecosystem through infrastructure development,
training programs, and institutional support to ensure sustainable
transformation.

ADVANCED RESEARCH

Despite its contributions, this study is limited by its focus on a single
regional context and the use of partially aggregated data. Future research
should expand the geographical scope and incorporate real time data from IoT
based systems to enhance analytical precision. Additionally, the application of
advanced predictive models, such as artificial intelligence and deep learning, is
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recommended to further explore dynamic interactions within agribusiness
systems. Greater attention should also be given to policy and institutional
dimensions to better understand their role in accelerating sustainable digital
transformation in agriculture.
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