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INTRODUCTION

The adoption of digital technologies in agriculture is a rapidly growing phenomenon, fueled by
advancements in information and communication technology (ICT). This shift has sparked a significant
transformation in the way farming practices are conducted worldwide, promising to increase
agricultural productivity and enhance resilience in the face of climate change (Dzalbe, 2025). In many
rural communities, where traditional farming methods have been passed down through generations, the
introduction of digital tools such as mobile apps for crop monitoring, weather forecasting, and resource
management presents both opportunities and challenges. However, adoption is not merely a technical
process; it is embedded in the social, cultural, and economic realities of farming communities.
Therefore, understanding how farmers perceive, negotiate, and integrate these technologies is essential
for explaining why digital innovation is accepted, adapted, or resisted.

The relevance of this phenomenon lies in its profound impact on the lives of farmers and their
communities (Debernardini et al., 2025). Adoption of digital technologies in agriculture can influence
social structures, economic stability, and access to resources, all of which are vital components of rural
life. However, the experience of adopting such technologies is not uniform across all farmers. Factors
such as age, education, socio-economic background, and technological literacy contribute to the diverse
ways in which farmers engage with and make sense of new digital tools. Understanding how farmers
perceive and interpret these technologies is crucial, as their personal experiences form the foundation
of successful integration and long-term sustainability (Johansson & van Beek, 2025). This phenomenon
is not just about the technical aspects of digital tools but also about how these tools are perceived,
embraced, or resisted by individuals within specific cultural and social contexts.
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Given the importance of subjective experiences in shaping how technologies are adopted, it is
essential to explore these experiences in depth. A phenomenological approach provides the necessary
framework to understand the meanings that individuals attach to their encounters with digital
technologies in agriculture (Illés, 2025). This approach allows for an in-depth exploration of the lived
experiences of farmers, focusing on how they interpret their interactions with new technologies and
how these experiences influence their practices, beliefs, and daily lives. By exploring these subjective
meanings, the study aims to contribute to a more nuanced understanding of the adoption of digital
technologies, shedding light on the barriers and enablers that farmers encounter in the process. Such
insights are critical for the development of policies and interventions that are not only technologically
effective but also culturally and socially appropriate.

Research into the subjective experiences of individuals, particularly within the context of
technological adoption, has become an increasingly important field (Shata & Hartley, 2025).
Understanding how individuals perceive, interpret, and navigate the introduction of new technologies,
especially in traditional sectors like agriculture, is crucial for fostering more effective and sustainable
practices (Lua et al., 2025). In this context, phenomenological research plays a key role in capturing the
rich, lived experiences of farmers who interact with digital tools, uncovering the meanings they assign
to these technologies within their unique cultural and social settings (Mukhlis, Suradi, et al., 2023;
Mukhlis, 2025b). The personal narratives and reflections of farmers provide valuable insights that
quantitative methods alone cannot capture, as they offer a deeper understanding of the internal processes
that guide their decisions and behaviors.

However, exploring these experiences presents significant methodological challenges.
Traditional quantitative research methods often rely on standardized metrics, which are ill-suited for
capturing the complexity of human experience. Such approaches typically fail to account for the
nuanced perceptions and personal interpretations that shape the adoption of technology (Zolfaghari et
al., 2025). Furthermore, they may overlook the socio-cultural factors that influence how technology is
perceived and integrated into existing practices. Phenomenological research, while adept at addressing
these gaps, requires meticulous data collection and analysis to identify the deeper meanings embedded
in participants’ experiences. The limitations of other methodologies, such as surveys or experiments,
become apparent when attempting to grasp the lived realities of farmers in rural and semi-rural
environments.

Given these challenges, the application of phenomenology in this study is pivotal. Traditional
methods cannot fully illuminate the subjective aspects of technology adoption in agriculture,
particularly when it comes to understanding the resistance, adaptation, and transformation that occur
within different social contexts (Antonic et al., 2024). By using a phenomenological lens, this research
aims to transcend the surface-level data typically obtained through quantitative means, offering a more
comprehensive and holistic view of how digital technologies influence agricultural practices. This
approach ensures that the voices of farmers are central, providing a richer, more nuanced understanding
of the phenomena at hand.

While practical solutions for the integration of digital technologies in agriculture have been
widely discussed, the majority of existing research on this topic relies on quantitative approaches or
prescriptive models (Erisen & Bavli, 2026). These solutions often focus on measuring the technical
efficiency or the outcomes of technology adoption in terms of productivity gains or economic benefits.
While these approaches are valuable for evaluating the effectiveness of digital tools in agriculture, they
fall short in capturing the deeper, more nuanced experiences of farmers. Specifically, they fail to address
the subjective meanings that individuals assign to their interactions with these technologies, as well as
the socio-cultural contexts in which these technologies are embedded (Saputra et al., 2024). The reliance
on quantitative data leaves a gap in our understanding of the emotional, psychological, and experiential
aspects of technology adoption, such as resistance, adaptation, or the sense of empowerment that digital
tools may bring to farmers.

This gap in knowledge calls for an alternative approach that goes beyond surface-level metrics
to explore the essence of the phenomenon in question. Phenomenology, with its emphasis on
understanding lived experiences, offers a solution by allowing for a deeper exploration of the subjective
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meanings that farmers attach to their use of digital technologies. Rather than focusing solely on
outcomes or measurable success, phenomenology enables an examination of how farmers interpret their
interactions with digital tools and how these experiences shape their farming practices, identities, and
perspectives on the future of agriculture. Through this approach, the study seeks to uncover the essential
characteristics of the phenomenon, providing a richer, more holistic understanding of the adoption of
digital technologies in agriculture (Mukhlis et al., 2024; Mukhlis, Maryam, et al., 2023). By addressing
these gaps in current research, phenomenology offers a unique perspective that can help inform more
culturally sensitive and contextually appropriate strategies for digital technology integration in farming
communities.

Research on the adoption of digital technologies in agriculture has focused largely on the
technical aspects of implementation, such as productivity, economic outcomes, and the efficiency of
digital tools. Studies have explored factors influencing technology uptake, such as accessibility, cost,
and education, but few have examined the deeper, subjective experiences of farmers. Previous research
on the social and cultural implications of technology adoption has largely relied on quantitative methods
or theoretical models, which often overlook the personal meanings and lived experiences of those
involved. This gap in understanding calls for a more comprehensive exploration of how farmers
experience the integration of digital technologies, particularly in rural and semi-rural contexts.
Literature on phenomenology in agricultural technology adoption is limited, yet studies that employ
phenomenological methods reveal a richer understanding of the nuances involved in technological
shifts.

The approach proposed in this study is phenomenology, specifically interpretative
phenomenological analysis (IPA), which allows for an in-depth exploration of the personal experiences
and perceptions of farmers using digital tools in agriculture. By centering farmers’ voices, the study
contributes to the literature by explaining the subjective and contextual dimensions of agricultural
digitalization that are often overlooked in technically oriented research.This method was chosen
because it facilitates a deeper understanding of the meanings and interpretations that farmers attach to
their use of technology. Unlike traditional quantitative methods, IPA focuses on capturing the essence
of individual experiences, providing insight into how farmers make sense of their interactions with
digital tools within their cultural and social contexts. The goal is to uncover the emotional, cognitive,
and social factors that influence technology adoption, which will address the knowledge gap identified
in previous research (Mukhlis, Arifin, Ridwan, & Zulbaidah, 2025; Mukhlis, Arifin, Ridwan,
Zulbaidah, et al., 2025). By applying this approach, the study aims to explore the lived experiences of
farmers and generate new insights into the integration of digital technology in agriculture.

The structure of the article is organized to guide readers through the study’s objectives and
findings. Following this introduction, the context of the phenomenon being studied will be outlined,
providing an overview of the social, economic, and technological factors influencing digital technology
adoption in agriculture. The methodological approach, including data collection and analysis
procedures, will be discussed, with a focus on the phenomenological framework employed in the study.
The results section will present the themes identified through IPA, followed by a discussion that
connects these findings to the broader context of agricultural technology adoption. Finally, the article
will conclude with reflections on the implications of the study’s findings and suggestions for future
research and policy development.

RESEARCH METHODS
Study Design

This study adopts a phenomenological approach, which is particularly suited for exploring and
understanding the lived experiences of individuals (Fife, 2020; Kawamura, 2020). Phenomenology is
focused on delving into the subjective experiences and meanings that participants attach to specific
phenomena, aiming to uncover the essence of these experiences from their perspective. This approach
was chosen for its ability to provide deep insights into the complexities of how farmers experience and
interpret the adoption of digital technologies in agriculture. By emphasizing individual perceptions and
the meanings they assign to their experiences, phenomenology offers a robust framework to explore
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how technology is integrated into agricultural practices and its impacts on productivity and resilience
(Lutz & Knox, 2014; McNabb, 2015). The study specifically employs an interpretative
phenomenological analysis (IPA) to understand how participants make sense of their encounters with
digital tools in agriculture, emphasizing their personal reflections and interpretations. Prior to data
collection, the study protocol was reviewed and approved by the relevant institutional ethics committee.
All participants received an explanation of the study objectives, voluntary participation, confidentiality
procedures, and their right to withdraw at any stage without consequence. Written informed consent
was obtained from each participant before the interview began.

Participants

The participants in this study were selected through purposive sampling to ensure that those
included had relevant experience with the adoption of digital technologies in agricultural practices. The
inclusion criteria required participants to be adult farmers who have been involved in using digital tools,
such as apps for crop management, weather forecasting, or agricultural monitoring, for at least one
farming cycle. Participants were selected from diverse agricultural regions to capture a wide range of
experiences. The sample consisted of 15 farmers, aged between 35 and 60 years, with a balanced gender
distribution of 8 male and 7 female participants (Hillman & Radel, 2018; Migdal, 2018). These
individuals were from both rural and semi-rural areas, ensuring that the sample reflected varying levels
of access to digital infrastructure. Exclusion criteria were individuals with no experience using digital
technologies in agriculture or those not directly involved in farm management activities. . Recruitment
continued until data saturation was reached, meaning that the final interviews no longer produced
substantially new meanings, codes, or experiential patterns related to the adoption of digital
technologies in farming. Saturation was assessed through ongoing comparison of interview notes and
preliminary codes after each interview.

Data Collection

Data were collected through semi-structured in-depth interviews, conducted face-to-face with
each participant. The interviews aimed to explore the participants’ personal experiences with digital
technology adoption, their challenges, and the perceived benefits. The interview guide was designed to
allow participants to share their thoughts freely while ensuring that key topics were covered. The
interviews lasted between 45 to 60 minutes and were conducted in a quiet, private setting to ensure
comfort and confidentiality (Carreiras & Castro, 2012; losifides, 2016). Data were recorded with the
consent of participants, and transcription was completed immediately following each interview. The
interviews were conducted in the participants' local language to ensure that they could fully express
their experiences without language barriers. Ethical considerations were taken into account to ensure
that the interview process was conducted in a respectful and non-intrusive manner.

Data Analysis

The collected data were analyzed using interpretative phenomenological analysis (IPA), a
technique particularly suited for understanding how participants make sense of their personal and social
worlds. The analysis involved several systematic steps. First, the interview transcripts were read
multiple times to gain a comprehensive understanding of the content. Key themes were then identified
by coding significant statements that captured essential aspects of the participants' experiences. These
themes were categorized into clusters based on their relevance to the research questions (Daly, 2007;
Longhofer et al., 2012). The analysis also involved interpreting these themes in the context of the
participants' personal backgrounds and the broader socio-cultural factors influencing their experiences.
NVivo software was utilized to assist in organizing and managing the data, though the primary focus
remained on the manual identification and interpretation of themes. The final stage involved
synthesizing the themes to articulate the core meanings and experiences related to the adoption of digital
technologies in agriculture.
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RESULTS
Experiences with Technology Adoption

Farmers expressed a variety of experiences with the adoption of digital technologies, which
were deeply rooted in their individual socio-economic contexts. For many, the initial encounter with
digital technology was driven by the promise of increased productivity. However, the journey was often
not without its struggles. One farmer, a 54-year-old in a rural community, shared:

"When I first heard about the new app for tracking crop growth, I was hesitant. But after seeing
the results from my neighbor’s farm, I decided to give it a try. It wasn’t easy at first. [ had to learn how
to navigate it, but after a few weeks, I could already see the improvements in my harvest."

This quote illustrates one important pattern in the data: adoption often began with hesitation
and became more acceptable when farmers observed concrete benefits in nearby farms. Rather than
suggesting a uniform adoption pathway, the account shows how peer demonstration can reduce
uncertainty and make digital tools appear more relevant to farmers’ everyday agricultural decisions.
Farmers reflected that the decision to adopt new technologies was not just about technical benefits but
was also influenced by peer demonstrations and community-driven knowledge sharing.

Challenges of Digital Integration in Remote Areas

Despite the positive impacts of digital tools, several farmers highlighted significant barriers to
full integration, particularly those related to infrastructure and technological literacy. These challenges
were especially pronounced in more remote areas, where access to the internet and technical support
was often limited. One farmer from a mountainous region stated:

"In our area, the internet connection is unreliable. Sometimes, even when we are ready to use
the app, it doesn’t work because there’s no signal. This makes it very difficult to trust technology when
it’s inconsistent."

This comment reflects the struggles that many farmers face with digital integration, particularly
in areas where technological infrastructure is lacking. Additionally, older generations expressed
frustration with the steep learning curve associated with new technology. As one participant remarked:

"I’m used to working with my hands. All this new technology is overwhelming sometimes. But
I see that the younger generation is much more comfortable with it, so I think it’s just a matter of time
before I get the hang of it."

This highlights a generational divide in technological adoption, with younger farmers being
more adept at utilizing digital tools compared to their older counterparts.

Impact of Digital Technology on Agricultural Productivity and Food Security

The adoption of digital technologies has had tangible impacts on agricultural productivity,
although these effects were not always immediately visible. For some farmers, the integration of
technology led to increased yields and better management of resources. One farmer, who had been using
a weather forecasting app for several months, noted:

"Since I started using the weather app, I’ve been able to plan my irrigation better. I no longer
waste water, and I can adjust my planting schedule to avoid heavy rains. My yields have definitely
improved."

This statement underscores the practical benefits of digital tools in improving resource
management, particularly in terms of water usage. Similarly, farmers noted that digital tools provided
better insights into crop health, pest control, and overall farm management, which contributed to higher
productivity.
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However, the impact on food security was less uniformly perceived. While some farmers
believed that digital technologies enhanced their ability to produce more, others felt that without the
proper market access and infrastructure, increased yields did not automatically translate to improved
food security. One participant from a more remote area shared:

"We can grow more crops now, but the challenge is getting them to market. The app helps us
track growth, but when it comes to selling, we are still stuck with the same old problems—no access to
transportation or proper storage."

This comment reflects the need for complementary infrastructural development in conjunction
with digital adoption to ensure that increased productivity can lead to genuine improvements in food
security.

Essential Conclusion

The experiences of farmers with digital technology adoption in agriculture reveal a complex
interplay of positive outcomes and significant barriers. While there is a clear recognition of the benefits
of digital tools in improving agricultural productivity and resource management, challenges related to
infrastructure, digital literacy, and market access persist. The participant quotations suggest that digital
adoption is shaped by three interrelated conditions: visible peer-based evidence of benefit, reliable
technological infrastructure, and farmers’ ability to connect productivity gains with market access.The
narratives shared by the farmers underscore the necessity of addressing these barriers to enable a more
inclusive and sustainable integration of digital technologies in agricultural practices, particularly in
remote and underserved areas.

DISCUSSION
Main Findings Summary

The primary findings of this study reveal the complex and multifaceted experiences of farmers
adopting digital technologies in agriculture (Tang et al., 2025). Through a phenomenological analysis,
it was found that while digital tools offer the potential for increased productivity and more efficient
resource management, the adoption process is deeply shaped by the individual farmer's socio-cultural
context and personal perceptions of the technology. However, these findings should not be read as
uniformly affirming the benefits of digital agriculture. In contrast to studies that emphasize digital tools
as direct drivers of productivity and modernization, this study shows that such benefits are conditional
upon rural infrastructure readiness, farmers’ digital literacy, and intergenerational patterns of
technology useThese findings provide essential insights into the subjective meaning behind technology
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adoption and how it intersects with broader socio-economic factors, addressing the overarching research
question regarding how farmers experience and interpret digital technology in agriculture.

Contribution to Research Questions

This study provides a comprehensive answer to the research question by uncovering the ways
in which farmers interpret and experience the adoption of digital technologies. While previous studies
have largely focused on the technical aspects and outcomes of digital tools, this research shifts the focus
to the subjective experiences of the farmers themselves (Hegarty et al., 2025). The findings indicate
that the adoption process is not purely driven by the perceived benefits of technology but is also heavily
influenced by factors such as generational differences, infrastructure limitations, and cultural
acceptance. Farmers' personal narratives suggest that the decision to adopt digital tools is a gradual
process influenced by social interactions, community validation, and the perceived relevance of the
technology to their specific needs. This study contributes a deeper understanding of the internal and
external factors that shape the adoption process, revealing that the experience of using digital
technology is not uniform but highly individual.

Relation to Previous Literature and Theory

The findings of this study resonate with existing literature on technology adoption in
agriculture, particularly the emphasis on the role of socio-cultural factors in shaping technology
integration (Ren et al., 2025). For instance, Rogers' Diffusion of Innovations theory highlights the
importance of social influence and perceived relative advantage in the adoption of new technologies
(Rogers, 2003). This study complements that theory by showing that the perceived benefits of digital
tools are not solely determined by their technical capabilities but are deeply embedded in the farmers'
social context and their perceptions of what is culturally acceptable. Additionally, the generational
divide noted in this study aligns with previous research that has explored how younger farmers are
generally more receptive to digital tools, while older farmers may face greater challenges in adapting
to new technologies (Sutherland et al., 2020). However, this study extends the literature by emphasizing
that even within the same generation, adoption experiences can vary significantly based on individual
backgrounds and community influence. The results also challenge the assumption that increased access
to technology automatically leads to improved outcomes, as infrastructure limitations and local
conditions play a crucial role in the effective use of digital tools. These findings underscore the need
for a more nuanced approach to studying technology adoption, one that accounts for the diverse lived
experiences of individuals.

Implications of the Findings

The findings of this study have important implications for both the theoretical understanding
and practical application of digital technology adoption in agriculture (Yodsurang et al., 2025). From a
social and cultural perspective, the results emphasize that technology adoption is not merely a technical
decision but is deeply rooted in the cultural, social, and economic fabric of farming communities. The
diverse experiences reported by participants underline the need for policymakers and technology
developers to consider the unique needs and contexts of farmers when designing digital tools (Mukhlis,
Janwari, et al., 2023; Mukhlis & Abdullah, 2025). For instance, the generational divide in technology
adoption highlights the importance of tailored training and support systems that address the specific
challenges faced by older farmers, who may require more time and resources to adjust. Furthermore,
the study suggests that digital tools should be adapted to fit local contexts, particularly in areas with
limited infrastructure, to ensure equitable access and utility. Practically, the findings call for an
integrated approach to digital technology in agriculture that combines technical innovation with a deep
understanding of the social and cultural dynamics at play.

Study Limitations

While this study provides valuable insights into the subjective experiences of farmers, there are
several limitations that should be considered when interpreting the findings (Rosyadi et al., 2022). First,
the sample size was relatively small, consisting of 15 farmers from specific regions, which may not
fully represent the diversity of experiences across broader agricultural populations. Additionally, the
study was conducted in specific rural and semi-rural settings, which limits the generalizability of the
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findings to other regions or countries with different agricultural practices and levels of technology
adoption. The focus on individual experiences, while rich in depth, also means that the findings may
not capture the broader trends that could emerge in a more extensive, quantitative study. Moreover,
because rural infrastructure and digital ecosystems differ substantially across regions, the barriers
identified in this study should be interpreted as context-specific rather than universally applicable. The
study also did not systematically compare adoption experiences across age cohorts, which limits its
ability to make definitive claims about generational technology gaps.Future research could expand the
sample size and geographical scope to provide a more comprehensive understanding of digital
technology adoption in agriculture. Despite these limitations, the study offers a valuable contribution
to the field by exploring the lived experiences of farmers in a nuanced and culturally sensitive way.

Prospective Research Directions

Building on the findings of this study, future research could explore how digital technology
adoption in agriculture intersects with other socio-economic factors, such as access to education, land
ownership, and community networks. Expanding the sample to include a wider variety of participants
from different regions and cultural backgrounds would allow for a more comparative analysis of how
farmers' experiences with technology adoption vary across different contexts. Additionally, research
could investigate the long-term effects of digital technology on farm productivity and resilience,
examining how the initial experiences with technology evolve over time. Furthermore, there is potential
for future studies to explore the role of digital technology in fostering community collaboration and
knowledge-sharing among farmers, which could enhance both individual and collective resilience in
the face of challenges such as climate change and market fluctuations (Mukhlis, 2025a; Mukhlis &
Saidah, 2025). Overall, this study sets the stage for further exploration into the complex relationship
between technology, culture, and rural development.

CONCLUSION

This study focused on understanding the subjective experiences of farmers in adopting digital
technologies in agriculture, addressing the gap in current research by exploring the social, cultural, and
personal meanings behind technology integration. The findings reveal that while digital tools offer
significant potential for improving productivity, their adoption is influenced by various socio-cultural
factors, including generational differences and infrastructure limitations. The study highlights the
importance of tailored support for farmers, especially older generations, and emphasizes the need for
technology that is contextually adapted to local conditions. These insights contribute to a deeper
understanding of the adoption process, which has often been overlooked in previous research focused
on technical outcomes. From a policy perspective, the findings suggest that agricultural development
programs should move beyond technology provision and incorporate inclusive digital transformation
strategies that address socio-cultural barriers among farmers. Governments and agricultural agencies
should integrate digital literacy initiatives into extension services and provide targeted incentives to
encourage technology adoption among smallholder farmers. In terms of farmer training, differentiated
capacity-building programs are needed to accommodate varying levels of digital competence,
particularly among older farmers who often face greater challenges in adopting new technologies.
Training approaches should emphasize hands-on learning, peer mentoring, and continuous technical
support to enhance farmers’ confidence and long-term engagement with digital tools. Furthermore, the
study highlights the critical role of rural digital infrastructure, indicating the need for investments in
reliable internet connectivity, affordable access to digital devices, and localized digital platforms that
reflect the specific needs of farming communities.Future studies could expand this research by
examining the long-term effects of technology adoption across diverse farming communities and
exploring how community collaboration can enhance resilience in agriculture. Ultimately, this research
lays the groundwork for more comprehensive and culturally sensitive strategies for integrating digital
technologies into farming practices.
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