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infrastructure, networks, and technology, combined with the need to quickly adapt to digital technology, present a
significant challenge (OECD, 2023).

Farmers may be unable to participate in the market if they lack reliable and affordable broadband internet access at their
farms and homes (Pesci et al., 2023). Farmers in small-scale agricultural operations not only need mobile networks and devices,
but also pay for data services (Mehrabi et al., 2021). Farmers face a digital divide due to restricted access to energy, inadequate ICT
infrastructure, and low ICT knowledge (Upadhyaya et al., 2019; Moni, 2017). Poor ICT penetration may also put countries behind
and hinder them from receiving the economic and social benefits of ICT deployment, which could widen the economic gap
between rich and poor (UNESCAP, 2021).

Digital Divide in the Information Era

The digital divide is a major social and economic issue in the 21st century (Rogers, 2016). The US government coined the
term “digital divide” in the 1990s to characterize socio-economic inequities caused by widespread computer and internet use
(Lupac, 2018). It refers to the gap between those who can access, accept, and apply new technology and others who cannot, despite
the rapid pace of technological innovation.

This inequality can widen, creating the digital divide (Soomro et al., 2020; Ojo & Raman, 2017). Global economic
inequality underpins the digital gap (Kumm et al., 2021; Guo & Wan, 2022). Similarly, poverty and the digital divide are linked by
limited access to ICTs, hindering development due to factors such as race, income, location, and demographics (Schneider &
Droege, 2014). It encompasses not only physical access to computers and the Internet, but also the skills needed to utilize them
effectively and user behaviors (Cotrea et al., 2020).

Digital inequality in various regions is a major concern for sustainable development in developing nations (UNDP, 2023).
Lack of access to technology, excitement or incentive to utilize technology, and poor literacy rates may produce the digital divide.
The cost of technology, lack of broadband internet, poor access for individuals with impairments, and poor-performing gadgets
all contribute to a lack of technological access. Digital gap is now recognized as a social issue that includes social, economic, cultural,
and educational inequality (Van Dijk, 2020). For instance, information literacy education will help prevent society from becoming
split between those with and without access to information. Additionally, lack of computer and communication technology skills
prevents people from accessing digital information (Ha & Chuah, 2023; Aminullah et al., 2022).

Van Dijk and Hacker (2003) argue that the digital divide is complex and dynamic, with no single factor (e.g. gender, age,
race, education, income, or geographic location) fully explaining the first order (physical 3access) gap. Digital inequality increases
eatlier exclusion by excluding people on multiple dimensions (Tongia et al., 2005). Low income levels and financial constraints,
inadequate or costly access to electricity and communication networks, limited digital literacy, insufficient technical support, limited
availability of high-quality ICT content, and inadequate education can all contribute to uneven community digitalization
(Deineko et al., 2022).

Digital gaps in knowledge, economic and social resources, technology petformance and dependability, and value
realization have been highlighted by scholars. Furthermore, digitalization requires large financial investments and infrastructure
development, especially in rural and underdeveloped areas, making socio-economic disparities relevant (Zhang et al., 2022). Low-
and middle-income populations find digital technology scarce. This is due to high expenses and a lack of infrastructure for these
technologies.

Additionally, these villages struggle with inconsistent electricity and insufficient ICT resources. The digital gap in rural
areas is caused by a variety of injustices, including limited access to education and training, which limits their lifetime computer
usage (Van Deursen & Van Dijk, 2014; Facer & Selwyn, 2021). As value chains and transactions become more digital, rural
stakeholders may face exclusion and disenfranchisement from crucial information (Tilley et al., 2022). Rural residents face isolation,
limited training and employment options, and poor telecommunications infrastructure due to their distance from large cities and
low population density (Jung et al., 2014). Thus, limiting ICT use negatively impacts rural economies, societies, health, and
communities (Palvia et al., 2018). These digital gaps keep rural communities behind urban ones despite their abundant natural
resoutces (Koo & Eesley, 2021). Dispatities, affecting all genders and ages, hinder rural community development (Van Dijk, 2017),
and the COVID-19 pandemic has exacerbated the digital divide, resulting in greater dispersion of Internet and technology access
(Ahmmed et al., 2022).

Existing literature indicates that numerous studies have focused on investigating SC from the buyers’ point of view, but
there has been limited research undertaken on examining this phenomenon from the sellers’ viewpoints (Braojos et al., 2019; Chen
et al,, 2021; Chen & Zhu, 2021). In addition, while most research studies have concentrated on commercial corporations,
particularly big and medium-sized enterprises, there is still a scarcity of studies that specifically target smaller enterprises such as
non-profit organizations, cooperatives, and associations (Abed, 2020; Chang & Li, 2019; Dwivedi et al., 2021). Furthermore, there
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have been just a few studies that have investigated the extent to which SC is being adopted in the agricultural sector, specifically in
the context of the Philippines. Therefore, this research aims to: (1) to identify and analyze the primary factors influencing the
adoption of SC among farm cooperatives; (2) to explore the digital inclusion challenges faced by farm cooperatives and their impact
on SC adoption; and (3) to assess the role of technological infrastructure and digital resources in enabling or hindering SC adoption
within farm cooperatives. In order to address the objectives, a mixed-methods approach will be employed.

2. MATERIALS AND METHODS

This study utilizes a comprehensive methodology to examine the digital inclusion landscape in agriculture, with a specific
focus on the factors that affect the adoption of SC among farm cooperatives. In order to fully understand the complex interactions
involved, a mixed-methods approach was utilized, incorporating both qualitative and quantitative methodologies. The population
being examined consists of agricultural farm cooperatives that are actively engaged in agricultural activities.

Sources of Data

The research focus on 52 farm cooperatives across the Bicol Region in the Philippines that are involved in agricultural
activities. The study used a convenience selection method to guarantee inclusion of diverse geographic locations and differing
degrees of digital infrastructure.

Data Collection

In-depth interviews of key stakeholders, including farmers and cooperative managers were interviewed to gather rich,
context-specific insights into the factors influencing SC adoption. Open-ended questions were used to encourage participants to
share their experiences, perceptions, and challenges related to digital inclusion in agriculture. A structured questionnaire was
administered to a larger sample of farm cooperatives. The survey was designed to quantify the extent of SC adoption and measure
various factors influencing this adoption, including digital literacy, perceived benefits, perceived risks, and external support.

Data Analysis and Synthesis

The quantitative data obtained were evaluated using descriptive statistics. For the qualitative data analysis, thematic
analysis was conducted to discover repeating patterns and storylines, providing insights into the contextual intricacies of the
adoption of SC.

Ethical Considerations

During the process of gathering the data, informed consent was sought from all participants with clear and comprehensive
information regarding the study’s purpose, procedures, and potential implications. Confidentiality and privacy safeguards were
implemented to protect the identities and personal information of participants. The outcomes and conclusions of this research

study were anonymized, and no associations of the respondents, such as their names, were included in any of the findings or results.
3. RESULTS AND DISCUSSIONS

The research findings reveal the current level of acceptance of SC among farm cooperatives in Bicol Region, showing a
diverse landscape with different levels of involvement. Figure 1 illustrates that thirteen (13) farm cooperatives have adopted SC
utilizing Facebook through the use of smart phones. Thirty four (34) farm cooperatives did not adopt which may be attributed to
reasons including restricted digital literacy, unstable internet connectivity, and resource constraints that lead to their unwillingness.
And, five (5) farm cooperatives initially engaged in SC but later withdrew due to various reasons. The discontinuation of SC
initiatives indicates the challenges of managing online operations, and poor signal strength inside the cooperative. In fact, merely
starting SC initiatives may not be enough but rather, ongoing support and resources are essential for their long-term sustainability.

Moreover, transitioning to SC can be particularly challenging for many farmer cooperatives accustomed to traditional
sales methods. The majority of these cooperatives, with 50 out of 52 situated in rural locations as depicted in Figure 2, face unique
hurdles in adapting to digital marketing practices. In rural areas, access to technology and internet connectivity are limited,
exacerbating the difficulties of embracing SC.

Additionally, the lack of familiarity with digital platforms and marketing techniques among cooperative members further
complicates the transition process. Furthermore, rural cooperatives often operate within tight-knit communities where face-to-face
interactions and word-of-mouth marketing have been the primary means of conducting business. Shifting to an online model
requires not only technological adaptation but also a fundamental shift in marketing strategies and customer engagement
approaches. Moreover, rural areas lack the necessary infrastructure and support systems to facilitate the adoption of SC, such as
reliable delivery services and e-payment options. These challenges can deter cooperatives from fully embracing SC, despite
recognizing its potential benefits. Overall, the rural context presents unique challenges for farmer cooperatives seeking to engage
in SC, necessitating tailored strategies and support mechanisms to facilitate their digital transition effectively.
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Figure 1: Adoption Status of Social Commerce among Bicol Farm Cooperatives
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Figure 2: Distribution of Farm Cooperatives in Urban and Rural Areas

Primary factors influencing the adoption of social commerce among farm cooperatives

The amount of digital literacy among cooperative members was a crucial element. Findings from the survey and interviews
indicated that cooperatives with greater digital literacy among their members were more inclined to successfully implement SC
platforms. Moreover, the presence of training and support for utilizing digital tools significantly aided in the adoption process.
Secondly, the importance and convenience of SC platforms were identified as critical elements. Cooperatives that viewed SC
platforms as advantageous for their business operations and user-friendly were more likely to implement them. Important concerns
included user-friendly interfaces, accessibility, and compatibility with existing workflows. Additionally, adoption was influenced by
organizational characteristics inside the cooperatives. This encompassed management backing for digital projects, a corporate
culture that fosters innovation, and the existence of specialized staff or committees in charge of overseeing digital platforms.
Cooperatives with proactive leadership and a supportive culture were more inclined to adopt SC.

Furthermore, agricultural products are perishable, which hinders their ability to effectively utilize social media platforms.
Farmers may hesitate to implement online selling if they see an increase in complexity or risk in providing commodities within a
tight timeframe. In fact, some cooperatives do not realize the advantages of digital platforms, which results in a lack of willingness
to consider other options. In addition, insufficient productivity poses a significant hindrance for farmer cooperatives to fully
embrace SC. Due to limited output, these cooperatives primarily serve local communities and existing markets, constraining their
ability to expand their customer base. Consequently, when confronted with potential online orders, they may struggle to fulfill
demand due to a lack of supplies. This limitation stems from various factors, including resource constraints, labor shortages, and
inefficiencies in production processes. Without sufficient productivity to meet online demand, farmer cooperatives risk losing out
on opportunities for growth and market expansion. Therefore, addressing productivity challenges through improved agricultural
practices, enhanced supply chain management, and investments in technology and infrastructure is essential for enabling farmer
cooperatives to capitalize on the benefits of social commerce and reach a broader customer base.

Digital inclusion challenges faced by farm cooperatives and its impact on social commerce adoption
The research study uncovered various digital inclusion obstacles encountered by farm cooperatives, affecting their uptake
of SC. A major obstacle was the limited availability of dependable internet connection, especially in rural areas where several
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cooperatives are situated. Inadequate infrastructure and restricted internet coverage impeded cooperative members’ capacity to
participate in online activities efficiently. In addition, farm cooperatives face challenges in digital inclusion due to scarce resources,
hindering their ability to embrace SC, and engage in online markets and utilize digital platforms for business expansion. Also,
financial limitations hindered investment in digital technology, and training programs.

Several cooperatives faced challenges in covering the early expenses related to establishing and sustaining SC. Also,
confidence in the security of online agricultural transactions does significantly affect cooperatives’ interest in adoption. Moreover,
the study shed light on key elements influencing the integration of farmer cooperatives into SC. One notable factor is the significant
challenge faced by elderly members due to their inadequate digital literacy when attempting to navigate online platforms effectively.
Figure 3 illustrates that the majority of cooperative members are elderly, further exacerbating the digital literacy gap within these
organizations.

roup

Figure 3: Average Age Group of Members

The reluctance of younger generations to engage in farming exacerbates this issue. As depicted in the findings, many
younger individuals express a preference for white-collar professions over agricultural endeavors. Consequently, there is a lack of
interest among the youth in participating in cooperative activities, including adopting digital technologies for marketing and sales
purposes.

Furthermore, the gap between older individuals and technological advancements widens, leading to their isolation as they
persist in relying on traditional marketing methods while the rest of the world progresses with technology. This isolation exacerbates
the challenges faced by farmer cooperatives, as they struggle to effectively engage in SC activities without sufficient skills and
knowledge among their members. Without embracing technological innovations, farmer cooperatives risk falling behind
competitors who leverage social commerce to reach wider audiences and streamline their operations. In addition, the isolation of
older individuals within cooperatives can lead to a loss of valuable knowledge and experience, further undermining the cooperative’s
capacity to innovate and adapt to changing market dynamics. The collective wisdom accumulated over years of farming experience
may remain untapped, hindering the cooperative’s ability to capitalize on emerging opportunities and navigate challenges
effectively. This intergenerational divide presents a formidable batrier to the successful integration of farmer cooperatives into SC.
Moreover, the disparity in digital skills between generations not only hinders the adoption of SC but also limits knowledge transfer
and capacity building within cooperatives. To address these issues, targeted interventions are needed to empower older individuals
within farmer cooperatives with the skills and knowledge necessary to participate in social-commerce activities. This may involve
providing training and support tailored to their needs, fostering intergenerational collaboration, and promoting a culture of
continuous learning and adaptation within the cooperative community. By bridging the digital divide and harnessing the collective
expertise of all members, farmer cooperatives can position themselves for sustainable growth and success in the digital age.

Role of technological infrastructure and digital resources in enabling or hindering social commerce adoption within farm cooperatives

Technological infrastructure and digital resources were crucial in either supporting or hindering the implementation of
SC inside farm cooperatives. Cooperatives with strong technological infrastructure, such as high-speed internet and dependable
hardware, were more prepared to implement SC. Moreover, the presence of digital resources including online marketplaces, e-
payment systems, and social media platforms played a role in the adoption. Cooperatives with access to a variety of digital resources
customized to their unique requirements were more effective in incorporating SC into their activities. Insufficient technological
infrastructure and restricted access to digital resources were substantial obstacles to implementation. In addition, cooperatives
without necessary infrastructure and resources had challenges entering the digital marketplace, which limited their competitiveness
and growth prospects.

Despite their diverse stances on SC, the cooperatives unanimously acknowledge the critical importance of several key
factors in navigating the digital landscape effectively. Firstly, there is a shared recognition among farmer cooperatives of the
necessity to enhance their members’ knowledge and skills in digital technologies. This includes understanding how to utilize online
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platforms for marketing, sales, and communication purposes, as well as staying updated on emerging digital trends and tools
relevant to their agricultural activities. Access to the internet and digital technologies is another universally acknowledged priority.
Farmer cooperatives recognize the transformative potential of digital connectivity in accessing markets, gathering information, and
facilitating communication both within the cooperative and with external stakeholders. In addition, formal training in digital skills
and marketing strategies is identified as essential for empowering cooperative members to navigate the complexities of the digital
marketplace confidently. By equipping members with the necessary knowledge and competencies, cooperatives can enhance their
capacity to leverage digital platforms effectively and adapt to evolving consumer preferences.

Moreover, the active utilization of digital devices such as smartphones, laptops, and computers is highlighted as crucial
for applying acquired knowledge and skills in practical contexts. These devices serve as indispensable tools for accessing online
resources, managing digital assets, and engaging with customers and partners in the digital sphere. By prioritizing these foundational
elements, cooperatives can position themselves for success in the digital economy and contribute to the sustainable development
of agricultural communities.

Furthermore, cultural considerations contributed to digital exclusion, especially among marginalized members in these
cooperatives. In addition, government policies and activities are crucial in promoting the adoption of SC among agricultural
cooperatives. Governments can support these cooperatives in implementing digital transformation by investing in infrastructure,
providing skills training, and offering financial assistance programs.

Ultimately, the decision of Bicol farmers’ cooperatives to implement SC is influenced by a complex interplay of
interconnected elements. Despite facing ongoing hurdles such as inadequate digital literacy and intermittent internet connectivity,
targeted interventions have the potential to support these cooperatives in their digital advancement journey. One key aspect that
can significantly impact the adoption of SC is digital inclusion. By addressing the digital literacy gap and providing tailored training
programs, cooperatives can empower their members to navigate digital platforms effectively and capitalize on the opportunities
presented by SC. Additionally, efforts to improve access to reliable internet connectivity in rural areas can mitigate one of the
primary barriers to SC adoption, enabling cooperatives to engage more seamlessly in online commetce activities. Also, stakeholders
play a crucial role in promoting greater adoption of SC among farmer cooperatives in the region. By collaborating with local
authorities, educational institutions, and non-profit organizations, stakeholders can facilitate initiatives aimed at enhancing digital
inclusion and bridging the digital divide. This may involve organizing workshops, providing educational resources, and establishing
community-based support networks to assist cooperatives in their digital journey. Furthermore, enhancing access to technology
infrastructure and resources is essential for unlocking the full potential of SC for farmer cooperatives in Bicol. This includes
investing in the development of digital marketplaces tailored to the needs of agricultural producers, facilitating access to e-payment
solutions, and promoting the adoption of digital tools and technologies that streamline agricultural processes and enhance market
visibility.

4. CONCLUSION

This study involved a thorough examination of digital inclusion in agriculture, specifically looking at the factors that affect
the adoption of SC by farm cooperatives. A mixed-methods approach was used to achieve three main research goals: identifying
core factors influencing adoption, investigating problems related to digital inclusion, and evaluating the impact of technological
infrastructure and digital resources.

The main elements affecting the adoption of SC in farm cooperatives highlighted the significant roles of digital literacy,
perceived utility, and organizational readiness. Cooperatives with advanced digital literacy among members and supportive
organizational structures were more likely to effectively adopt SC platforms.

This research study discovered other digital inclusion challenges encountered by farm cooperatives, such as limited
internet access, and budgetary limitations. The challenges impeded the adoption of SC and limited cooperatives’ participation in
the digital economy, affecting their competitiveness and growth prospects.

Finally, the evaluation of the impact of technological infrastructure and digital resources emphasized their importance in
facilitating or impeding the development of SC. Access to dependable internet connection, as well as a variety of digital resources
designed for agricultural use, was essential in promoting adoption. Inadequate infrastructure and restricted access to digital
resources were key obstacles for entering the digital sector.

Ultimately, it is crucial to tackle the issues affecting SC adoption, overcome digital inclusion obstacles, and invest in
technology infrastructure and digital resources to enhance digital inclusion in agriculture. Empowering agticultural cooperatives
with essential tools and resources may bridge the digital divide, boost competitiveness, stimulate economic growth, and support
sustainable development in rural communities. In the future, governments, stakeholders, and industry participants need to work
together to create plans and projects that support digital inclusion and utilize the revolutionary capabilities of technology in
agriculture.

Limitations of the Research. Although this study offers vital insights into digital inclusion in agriculture in the investigated
setting, it is crucial to recognize specific constraints that could affect the application and extent of the findings. The research
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findings are dependent on the particular context and may not be universally relevant to all organizational environments. The distinct
attributes and corporate culture of the examined setting can impact the efficiency in a manner that differs from other settings. In
addition, the data for this study is based on self-reported replies provided by farm cooperatives. Although attempts are made to
provide accurate and precise answers, there is a chance of response bias or the impact of social desirability. Participants may have
provided answers that were swayed by their personal prejudices, rather than offering a truthful reflection of their real actions or
ideas.

Future Research Direction. There have been few studies examining disparities in technology access and usage among
farmers who engage in social commerce in agriculture, based on socio-economic, cultural, and infrastructural aspects. Therefore,
it is crucial to reseatrch the digital gap in social commerce in agriculture to identify challenges to adoption and explore the socio-
economic consequences of unequal access to social commerce platforms. Developing strategies to address disparities can bridge
the gap and promote widespread technological adoption in the agricultural sector. This can maximize the transformative potential
of digital tools, assess the impacts of farmers’ market opportunities and information access, enhance economic empowerment, and
establish a more inclusive and sustainable digital ecosystem that advances agricultural practices and livelihoods.

Furthermore, there is a lack of study examining the determinants of individuals’ intention to continue in adopting social
commerce in the agriculture industry. Studying the ongoing use of social commerce is essential to provide insights into the long-
term sustainability and efficacy of platforms used in the agricultural industry. Undertaking future study would enable researchers
and professionals to investigate the shifting requirements and anticipations of users in the swiftly growing realm of social
commerce. Future study could offer solutions to boost user engagement, overcome barriers, and encourage the ongoing adoption

of technology in agricultural practices by examining user motivations, battiers, and satisfaction levels.
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