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Online: September 26, 2026 agricultural markets. The emergence of digital platforms, data

analytics, artificial intelligence, Internet of Things technologies, and e-
commerce creates opportunities to develop smarter and more
interconnected agribusiness ecosystems. These technologies can
reduce information asymmetry, improve farm-level decision-making,
strengthen market connections, and support more efficient
agricultural value chains. This study aims to examine the role of digital
platforms and data-driven decision-making in strengthening farmer
market access within smart agribusiness ecosystems. A qualitative
Systematic Literature Review (SLR) was conducted by reviewing
scientific literature concerning digital agriculture, smart farming,
digital platforms, agricultural market access, e-commerce, data-driven
decision-making, and digital agribusiness ecosystems. The literature
was identified from academic databases and selected based on
relevance, publication quality, and alignment with the research
objectives. The findings indicate that digital platforms can improve
farmers' access to market information, buyers, agricultural inputs,
financial services, and digital marketing channels. Data-driven
decision-making further strengthens these benefits by providing
farmers with timely information regarding production conditions,
prices, weather, demand, and supply chain activities. However, the
effectiveness of digital ecosystems remains influenced by digital
literacy, connectivity, affordability, platform interoperability, trust,
data governance, and farmers' ability to utilize digital services. The

study concludes that smart agribusiness ecosystems can strengthen
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farmer market access when digital platforms and data-driven
decision-making are integrated with inclusive infrastructure,
appropriate farmer capabilities, and supportive institutional

arrangements.

Keywords: smart agribusiness ecosystem; digital platforms; farmer market
access; data-driven decision-making; digital agriculture; smart farming;

agricultural value chain.

1. Introduction

Agriculture is undergoing a substantial transformation as digital technologies become
increasingly integrated into production, marketing, information management, and
agricultural value chains. The development of digital agriculture has created new
opportunities for farmers to access information, financial services, agricultural inputs,
technical assistance, and markets. Mobile technologies, digital platforms, sensors, artificial
intelligence, and data analytics can connect previously fragmented actors and reduce
information barriers within agricultural systems [1], [2].

Smallholder farmers can particularly benefit from digital technologies because they
frequently face constraints related to limited market information, geographical distance, high
transaction costs, restricted access to buyers, and inadequate agricultural services. Digital
agricultural services can provide information about weather, production practices, market
prices, and agricultural advisory services. However, the adoption and impact of these
technologies depend on factors such as connectivity, affordability, digital skills, and the
availability of appropriate digital infrastructure [1], [2].

Digital platforms have increasingly emerged as important components of smart
agribusiness ecosystems. These platforms can connect farmers with buyers, input suppliers,
financial institutions, extension services, logistics providers, and other value chain actors.
Digital agricultural platforms can therefore perform functions beyond information delivery
by facilitating transactions and creating new channels for agricultural marketing. Research
on digital agricultural ecosystems demonstrates that platforms can provide access to
agricultural information and markets, although many smallholder farmers remain excluded
because of weak digital infrastructure, limited digital literacy, and affordability constraints
[1].

Market access represents an important determinant of agricultural income and farmer
welfare. Farmers require reliable access to buyers, price information, transportation, and
market opportunities to convert agricultural production into economic value. Digital

marketing platforms can reduce geographical barriers and facilitate direct interactions
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between farmers and buyers. Evidence from digital agricultural marketing platforms shows
that factors such as farm income, access to credit, agricultural group membership, and farmer
characteristics influence the extent to which farmers utilize digital platforms for
commercialization [8].

E-commerce provides another mechanism through which digital platforms can
strengthen farmer market access. E-commerce platforms allow agricultural products to be
promoted and traded through digital channels, potentially reducing dependence on
traditional intermediaries and improving access to consumers. Research on smallholder
farmers in Sub-Saharan Africa indicates that e-commerce can improve market access,
support better prices, reduce post-harvest losses, and facilitate information flows, although
digital literacy and infrastructure remain important constraints [9].

The development of smart agribusiness ecosystems also depends on the availability and
utilization of agricultural data. Modern agricultural technologies generate information from
sensors, satellite imagery, weather systems, farm management applications, and other digital
sources. Data-driven agriculture can assist farmers in making decisions concerning
production, resource allocation, crop management, and sustainability. Emphasized that data-
driven agricultural technologies can contribute to sustainable farming by combining data,
technology, and knowledge to improve agricultural decision-making [7].

Artificial intelligence, Internet of Things technologies, and blockchain can further expand
the role of data within agricultural ecosystems. Data generated through sensors and
connected technologies can provide real-time information, while analytical systems can
transform this information into decision support. Blockchain can contribute to traceability
and transparency within agricultural supply chains, while IoT technologies can support
monitoring and resource management [6]. These technologies demonstrate that smart
agribusiness ecosystems are increasingly based on interconnected data rather than isolated
digital applications.

Despite these opportunities, digitalization does not automatically produce inclusive
agricultural development. Digital platforms can remain inaccessible to farmers who lack
reliable internet connections, digital skills, financial resources, or appropriate devices.
Research on digital agriculture ecosystems shows that infrastructure, affordability, digital
literacy, and business model limitations remain significant barriers to adoption [1], [11].
Similar challenges have been identified in Indonesia, where smallholder farmers face
infrastructural, economic, and institutional barriers to adopting digital agricultural
technologies [14].

Another important challenge concerns the ability of digital platforms to scale and remain

economically sustainable. Although numerous digital tools have been developed for
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agricultural markets, many remain limited to pilot projects and have difficulty achieving
large-scale adoption [3]. Platform fragmentation and limited interoperability can also reduce
the effectiveness of digital ecosystems because farmers and other value chain actors may
need to use multiple systems that cannot exchange information efficiently [5]. Therefore, the
development of digital platforms needs to consider not only technological functionality but
also ecosystem coordination and interoperability.

Previous studies have examined digital agriculture from several perspectives. Some
studies focus on digital agricultural services and their contribution to farmer information and
market access [1], [2]. Other studies examine digital platforms and agricultural
commercialization [4], [8], while others emphasize e-commerce and sustainable agricultural
practices [9]. Research on data-driven agriculture has primarily emphasized production,
sustainability, and decision-making [6], [7]. Although these studies provide important
insights, the relationship between digital platforms, data-driven decision-making, and
farmer market access remains relatively fragmented.

This research gap indicates the need for an integrated perspective that connects digital
platforms with the data capabilities required for effective decision-making and market
participation. Farmers do not benefit from digital platforms merely because the platforms
exist. They need reliable information, appropriate analytical capabilities, digital skills, trust,
and access to buyers and supporting services. Therefore, market access should be understood
as an outcome of interactions between technological, informational, organizational, and
institutional elements within the agribusiness ecosystem.

The novelty of this study lies in integrating digital platforms and data-driven decision-
making within the concept of smart agribusiness ecosystems to explain how digitalization
can strengthen farmer market access. Rather than viewing digital agriculture only as a
collection of technologies, this study positions it as an interconnected ecosystem involving
farmers, platforms, data, markets, infrastructure, and value chain actors. Accordingly, this
study aims to synthesize contemporary literature concerning the role of digital platforms and
data-driven decision-making in strengthening farmer market access and to identify the
technological, organizational, and institutional factors required to develop inclusive and

sustainable smart agribusiness ecosystems.

2. Materials and Method
This study employs a qualitative Systematic Literature Review (SLR) to examine the role of
digital platforms and data-driven decision-making in strengthening farmer market access
within smart agribusiness ecosystems. The SLR approach was selected because it enables the

systematic identification, evaluation, comparison, and synthesis of previous research
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concerning digital agriculture, smart farming, digital platforms, agricultural markets, and
data-driven decision-making.

The literature search was conducted using academic databases and scientific information
sources, including Scopus, Web of Science, ScienceDirect, SpringerLink, Taylor & Francis
Online, Wiley Online Library, Emerald Insight, Google Scholar, and SINTA. The search
strategy used combinations of keywords such as smart agribusiness ecosystem, digital
agriculture, digital platforms, agricultural digital platforms, farmer market access, digital marketing,
e-commerce agriculture, data-driven agriculture, data-driven decision-making, smart farming, and
agricultural value chain. Boolean operators such as “AND” and “OR” were used to combine
the keywords.

The literature selection process applied predetermined inclusion and exclusion criteria.
The inclusion criteria consisted of peer-reviewed journal articles that discuss digital
agriculture, digital platforms, agricultural market access, smart farming, data-driven
decision-making, e-commerce, or agricultural value chains; publications primarily from
2022-2024; articles published in English or Indonesian; and studies providing sufficient
information regarding research objectives, methods, and findings. Foundational studies
outside the main publication period were considered when they provided important
conceptual contributions. Articles were excluded when they were duplicates, unrelated to
agricultural or agribusiness activities, focused exclusively on technical aspects without
relevance to farmers or agricultural value chains, or did not provide sufficient
methodological information.

Following the identification and screening process, 15 relevant articles were selected as
the primary literature for analysis. The selected studies represent different perspectives,
including digital agricultural services, digital ecosystems, digital marketing platforms, e-
commerce, smart agriculture, data-driven agriculture, agricultural supply chains, and farmer
market access. Information extracted from each study included the author and publication
year, research objective, research method, geographical or agricultural setting, digital
technology or platform examined, market or value chain dimension, and principal findings.

The data were analyzed using qualitative thematic content analysis. The selected studies
were systematically compared and grouped into several major themes. The first theme
concerns digital platforms and agricultural ecosystems. The second examines farmer market
access and digital commercialization. The third focuses on data-driven decision-making and
smart farming. The fourth addresses digital technologies within agricultural supply chains.
The final theme integrates these dimensions to examine the conditions under which digital

ecosystems can produce inclusive and sustainable market access.
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The final stage involved cross-study synthesis to identify similarities, differences,
recurring findings, and research gaps. Particular attention was given to the mechanisms
through which digital platforms reduce information asymmetry, connect farmers with
buyers, improve market information, reduce transaction barriers, and support decision-
making. The analysis also considered barriers such as digital literacy, infrastructure,
affordability, interoperability, trust, and data governance. These findings were subsequently
synthesized to develop an integrated perspective of smart agribusiness ecosystems and their

role in strengthening farmer market access.

3. Result
The systematic review indicates that smart agribusiness ecosystems can improve farmer
market access through the integration of digital platforms, agricultural information, data
analytics, and interconnected value chain services. The reviewed literature demonstrates that
digital technologies can reduce information asymmetry, improve communication between
farmers and buyers, support production decisions, and create new market channels.
However, the effectiveness of digital ecosystems depends on digital capabilities,

infrastructure, affordability, interoperability, and institutional support.

Digital Platforms and Smart Agribusiness Ecosystems

Digital platforms represent an important foundation of smart agribusiness ecosystems
because they connect farmers with information, markets, financial services, input suppliers,
extension providers, and other value chain actors. Found that digital agriculture ecosystems
include multiple interconnected components, including digital platforms, infrastructure,
digital skills, business models, and emerging technologies such as Al IoT, big data, and cloud
computing [1].

Digital agricultural services also demonstrate the increasing integration of multiple
functions into digital ecosystems. Found that digital agricultural services can provide
farmers with agricultural information, financial services, market connections, and farm
management tools [2]. These findings indicate that the value of digital platforms increases
when different agricultural services are integrated rather than delivered through isolated
applications.

Digital Platforms and Farmer Market Access
The reviewed literature demonstrates that digital platforms can improve farmers' access
to markets by reducing geographical and informational barriers. Digital marketing platforms

allow farmers to communicate with buyers, negotiate prices, identify demand, and promote
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agricultural products. Found that digital agricultural marketing platforms can support the
commercialization of agricultural production, although the extent of utilization depends on
farmer characteristics, income, credit access, and membership in agricultural groups [8].

E-commerce platforms provide another mechanism for connecting farmers with broader
markets. Found that e-commerce platforms can improve market access, support better prices,
reduce post-harvest losses, and facilitate information flow among smallholder farmers [9].
These findings suggest that digital platforms can strengthen the market position of farmers
by providing alternative channels for selling agricultural products.

Data-Driven Decision-Making in Agriculture

Data-driven decision-making is another important component of smart agribusiness
ecosystems. Modern agricultural technologies collect information concerning weather, soil,
crop conditions, production, prices, and other variables that can be analyzed to support
farming decisions. Emphasized the potential of data-driven agricultural technologies to
combine knowledge, technology, and resources to support sustainable agricultural decision-
making [7].

Blockchain, IoT, and related technologies can further strengthen the availability and
reliability of agricultural data. Demonstrated that blockchain combined with IoT can support
agricultural supply chain tracking, resource management, and real-time information [6]. The
availability of timely data can improve decisions concerning resource allocation, crop

management, harvesting, and supply chain activities.

Digital Technologies and Agricultural Supply Chains

Digital technologies also influence agricultural supply chain coordination. Blockchain
can improve transparency and traceability, while IoT enables real-time monitoring of
agricultural products and resources. Found that emerging technologies such as blockchain,
Al IoT, and big data have potential to improve efficiency and equity within agricultural
supply chains [10].

However, the distribution of digital benefits across supply chain actors is not always
equal. Digital platforms can create new dependencies when farmers have limited control
over data, platform rules, and market information. Therefore, smart agricultural supply
chains require governance mechanisms that protect farmer interests while maintaining the

efficiency benefits of digital technologies.

Digitalization and Agricultural Commercialization
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The literature indicates that digitalization can strengthen agricultural commercialization
by providing farmers with improved access to market information and buyers. Found that
digital tools have considerable potential to transform agricultural markets, although many
digital innovations remain at pilot stages and face difficulties in scaling [3]. This finding
highlights the difference between technological availability and effective ecosystem
adoption.

Digital platforms can also influence farmers' willingness to adopt digital services. Found
that performance expectations, effort expectations, social influence, environmental
uncertainty, and network prominence influence small farmers' behavioral intention to adopt
digital platforms [4]. Therefore, the development of smart agribusiness ecosystems requires

attention to both technological functionality and farmers' perceptions and capabilities.

Barriers to Inclusive Digital Agribusiness Ecosystems

Despite the benefits identified in the literature, several barriers limit the effectiveness of
digital agricultural ecosystems. Digital infrastructure, internet connectivity, affordability,
digital literacy, and training remain major challenges for smallholder farmers [1], [11]. These
barriers can create a digital divide in which farmers with stronger resources benefit more
from digital platforms than farmers in remote or disadvantaged areas.

Interoperability is another challenge found that fragmentation among digital platforms
can limit the ability of actors within local food systems to exchange information and conduct
transactions efficiently [5]. Similarly, evidence from Indonesia indicates that infrastructural,
economic, and institutional constraints continue to limit the adoption of digital agricultural
technologies among smallholder farmers [14].

Integration of Digital Platforms and Data-Driven Decision-Making

The overall findings demonstrate that digital platforms and data-driven decision-
making are complementary components of smart agribusiness ecosystems. Digital platforms
provide access to markets and services, while data-driven systems provide information that
helps farmers determine what to produce, when to produce, where to sell, and how to
manage resources. When integrated, these capabilities can improve both farm-level decision-
making and market participation.

The literature therefore indicates that smart agribusiness ecosystems should not be
understood simply as technology adoption. They represent an interconnected system in
which digital infrastructure, platforms, data, farmers, buyers, financial institutions, logistics

providers, and institutions interact. The effectiveness of this ecosystem depends on whether
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these components can work together in an accessible, interoperable, trustworthy, and

economically sustainable manner.

4. Discussion

The findings demonstrate that digital platforms can play an important role in
transforming conventional agricultural systems into more interconnected agribusiness
ecosystems. Digitalization creates opportunities for farmers to access information, buyers,
financial services, agricultural inputs, and technical assistance through integrated digital
channels. This supports the argument that digital agriculture should be viewed as an
ecosystem rather than simply a collection of individual technologies [1], [2].

The role of digital platforms in improving farmer market access is particularly significant.
Traditional agricultural markets are often characterized by information asymmetry,
geographical barriers, multiple intermediaries, and high transaction costs. Digital platforms
can reduce some of these barriers by allowing farmers to obtain market information and
communicate directly with buyers. The findings from digital marketing and e-commerce
studies demonstrate that these platforms can create additional opportunities for
commercialization and market participation [8], [9].

However, access to a platform does not automatically guarantee improved market
outcomes. Farmers need the knowledge and capabilities to use the platform effectively.
Digital literacy, connectivity, affordability, and training determine whether farmers can
convert technological access into economic benefits [1], [11]. This explains why digital
agricultural programs may produce different outcomes across regions and farmer groups.

Data-driven decision-making represents an important mechanism that strengthens the
value of digital platforms. Market information alone may not be sufficient if farmers cannot
interpret and apply it to production and marketing decisions. Data concerning prices,
weather, crop conditions, demand, and logistics can provide farmers with a stronger basis
for determining production and marketing strategies. Data-driven agriculture therefore
connects the production side of farming with the market side of agribusiness [7].

The integration of Al, IoT, and blockchain can further improve this process. IoT devices
can generate real-time information, Al can support analysis and prediction, while blockchain
can improve traceability and transparency within supply chains [6], [10]. The combination of
these technologies can support a more responsive agricultural ecosystem in which decisions
are based on continuously updated information.

Nevertheless, digital ecosystems can also create new forms of inequality and dependency.
Farmers with better internet access, financial resources, education, and digital skills may

benefit more than those who lack these resources. Research on digital agricultural ecosystems
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consistently identifies infrastructure and digital literacy as important barriers to inclusive
adoption [1], [11], [14]. Therefore, digital transformation should be accompanied by policies
and programs that reduce the digital divide.

Platform interoperability is another important consideration. When farmers and other
actors must use multiple platforms that do not communicate with each other, the potential
benefits of digitalization can be reduced. Glaros et al. highlighted the problem of fragmented
digital platforms and the need for greater interoperability within local food systems [5]. Open
standards and integrated digital infrastructures can therefore improve the efficiency of smart
agribusiness ecosystems.

The findings also highlight the importance of scaling. Many digital agricultural initiatives
demonstrate promising results during pilot implementation but struggle to achieve broad
adoption [3]. Sustainable scaling requires viable business models, reliable infrastructure,
farmer trust, appropriate incentives, and coordination among public and private actors.
Consequently, the development of smart agribusiness ecosystems should focus not only on
developing new technologies but also on creating sustainable institutional and economic
conditions for adoption.

From a managerial perspective, agribusiness platforms should be designed around
farmers' actual needs rather than technological capabilities alone. Platforms should provide
simple interfaces, relevant market information, transparent transaction mechanisms, and
integrated services. Data generated through these platforms should also be governed
transparently, with clear rules concerning ownership, privacy, access, and use.

From a policy perspective, governments can support smart agribusiness ecosystems
through investments in rural connectivity, digital literacy, agricultural data infrastructure,
and interoperability standards. Institutional support is particularly important for
smallholder farmers who may not have sufficient resources to adopt digital technologies
independently. Policies should therefore emphasize inclusive access rather than focusing
exclusively on technological sophistication.

Overall, this study contributes to the literature by integrating digital platforms and data-
driven decision-making within a smart agribusiness ecosystem perspective. The findings
indicate that farmer market access is strengthened when digital platforms provide not only
channels for transactions but also reliable information and analytical capabilities. The
combination of market connectivity and data-driven decision-making can help farmers
improve production planning, identify market opportunities, negotiate with buyers, and

participate more effectively in agricultural value chains.
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5. Conclusions

Based on the findings of the systematic literature review, smart agribusiness ecosystems
provide an important framework for integrating digital platforms, agricultural data, farmers,
markets, and value chain actors. Digital platforms can improve farmer market access by
reducing information asymmetry, connecting farmers with buyers, facilitating digital
marketing, and providing access to agricultural services [1], [2], [8], [9].

Data-driven decision-making complements these platforms by providing farmers with
timely and relevant information for production and marketing decisions. Technologies such
as Al, IoT, blockchain, sensors, and data analytics can support resource management,
traceability, forecasting, and agricultural supply chain coordination [6], [7], [10]. The
integration of these technologies can therefore strengthen the connection between farm-level
decisions and market opportunities.

However, the benefits of digitalization depend on the availability of digital infrastructure,
affordability, digital literacy, platform interoperability, trust, and appropriate institutional
support. Digital platforms may fail to produce inclusive outcomes when farmers lack the
resources and capabilities necessary to use them effectively [1], [5], [11], [14].

The main contribution of this study is the integration of digital platforms and data-driven
decision-making into a single smart agribusiness ecosystem perspective. The findings
demonstrate that improving farmer market access requires more than providing digital
marketplaces. Farmers also need reliable data, decision-support capabilities, digital skills,
and an enabling ecosystem that connects technology with buyers, financial institutions,
logistics providers, and agricultural services.

Limitations and Suggestions

This study has several limitations. First, the analysis relies exclusively on secondary
literature and therefore does not directly measure the experiences of farmers using specific
digital platforms. Second, the selected studies differ in geographical settings, agricultural
commodities, technologies, research methods, and institutional environments, which may
limit direct comparison across studies. Third, the literature concerning integrated smart
agribusiness ecosystems remains relatively fragmented, particularly regarding the
simultaneous relationship between digital platforms, data-driven decision-making, and
farmer market access.

Future research should conduct empirical and longitudinal studies to examine how digital
platforms influence farmer income, commercialization, bargaining power, transaction costs,
and long-term market participation. Comparative studies across agricultural commodities

and regions are also needed to identify differences in digital adoption and market outcomes.
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Future research should also examine data governance, farmer data ownership, privacy,
platform interoperability, digital literacy, and the role of cooperatives in strengthening
farmers' bargaining positions. The integration of Al, IoT, blockchain, remote sensing, and
agricultural market platforms represents another important direction for future research.

From a policy perspective, governments should strengthen rural digital infrastructure,
provide accessible digital training, support interoperable agricultural information systems,
and develop regulations that protect farmer data and promote fair participation. For
agribusiness actors and platform developers, digital services should be designed around
farmers' actual needs and integrated with market, financial, logistics, and advisory functions.
Through these measures, smart agribusiness ecosystems can become a more inclusive
foundation for improving farmer market access, agricultural competitiveness, and

sustainable rural development.
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