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Abstract: This dissertation investigates the multifaceted barriers to the adoption of technology-based farming practices in rural
Jharkhand, emphasizing infrastructural limitations, socio-economic factors, and the educational background of farmers. Utilizing
qualitative data gathered through interviews and surveys with local farmers, agricultural experts, and policymakers, the research uncovers
that inadequate infrastructure, limited access to financial resources, and varying levels of technological literacy significantly hinder
farmers' willingness and ability to integrate new farming technologies. Key findings reveal that while there is a general awareness of
potential technological benefits, misconceptions about functionality and a lack of supportive policy frameworks exacerbate resistance to
change. The significance of these findings extends to the healthcare sector, as improved agricultural practices can lead to enhanced food
security and better nutritional outcomes, thus impacting public health. Furthermore, this study holds broader implications for
policymaking and developmental strategies, highlighting the need for tailored interventions that not only enhance technological
accessibility but also foster comprehensive education and training programs for farmers. By addressing these challenges, the study
advocates for a more inclusive approach to agricultural technology integration, ultimately aiming to promote sustainable rural

development and improve health indicators in vulnerable populations.
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1. Introduction

The agricultural landscape in Jharkhand, characterized by its
predominance of subsistence farming and dependence on
traditional practices, faces significant challenges in
transitioning to technology-based farming methods. This
region is situated in a socio-economically vulnerable context,
where the potential for technological advancements to
enhance productivity and sustainability is hampered by
infrastructural inadequacies, socio-economic barriers, and
gaps in technological literacy. Previous studies have
underscored the importance of integrating modern farming
techniques to address issues of food security and
environmental sustainability, yet the adoption of such
technologies remains limited in rural Jharkhand, primarily
due to misconceptions and a lack of supportive policy
frameworks. The central research problem addressed in this
dissertation is the multifaceted barriers hindering the
implementation and broader adoption of technology-based
farming practices among smallholder farmers in rural areas of
Jharkhand. These barriers include infrastructural limitations,
varying degrees of socio-economic status among farmers, and
educational deficits regarding the utility and functionality of
modern agricultural technologies. The primary objectives of
this research are to identify and analyze these barriers, assess
their impacts on technology adoption, and propose actionable
recommendations for facilitating a smoother transition
toward technology-integrated farming practices. By engaging
directly with farmers, agricultural experts, and policymakers,
this study aims to produce a nuanced understanding of the
resistance to technology adoption, thereby contributing to the
body of knowledge on agricultural innovation in developing
contexts. The significance of this research lies in its dual
academic and practical implications; theoretically, it expands
existing literature on agricultural technology adoption by
framing it within the local contexts of rural Jharkhand and its
unique socio-economic challenges. Practically, the findings
will provide valuable insights for policymakers and
development practitioners to craft tailored interventions that
not only promote technological literacy but also ensure that
the benefits of technological investments are equitably

distributed among rural farmers doing so, the study seeks not
only to enhance agricultural productivity but also to improve
the livelihoods of farmers and contribute to sustainable rural
development in Jharkhand. Thus, this dissertation establishes
a critical foundation for understanding the complex interplay
between technology adoption and rural socio-economic
dynamics.

2. Literature Review

The adoption of technology-based farming practices in rural
areas has emerged as a crucial factor in enhancing agricultural
productivity and ensuring food security in developing
economies. This is particularly relevant in the context of
Jharkhand, a state in India characterized by its agrarian
economy and rich biodiversity. The challenges of
implementing technology-based farming in rural Jharkhand
are multifaceted, intertwining socio-economic,
environmental, and infrastructural considerations. As India
aims to modernize its agricultural sector to meet the demands
of a growing population and changing climate, understanding
the local barriers to technological integration becomes
essential for policymakers, practitioners, and researchers
alike. Several studies have explored the implications of
technology in agriculture, highlighting its potential to boost
yields, optimize resource use, and facilitate better market
access. For instance, research has demonstrated that precision
agriculture, utilizing data analytics and loT-based solutions,
can significantly enhance productivity while minimizing
waste. Similarly, the introduction of mobile-based
applications has been shown to improve farmers’ access to
market information, weather forecasts, and crop management
advice. However, the literature reveals that the
implementation of such technological solutions in rural
Jharkhand faces unique challenges, including limited access
to digital infrastructure, low levels of digital literacy, and
resistance to change among traditional farming communities.
These barriers hinder not only the efficacy of existing
technological interventions but also the overall sustainability
of agricultural practices in the region. Furthermore, gender
disparities in access to technology have been documented,
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indicating that women farmers often encounter additional
obstacles in adopting technological advancements. This gap
underscores the need for tailored approaches that address the
specific needs and roles of women in agriculture, as their
contributions are vital for food security and economic
stability in rural Jharkhand. By addressing these matters, the
review aspires to foster a more nuanced understanding of
technology's potential and limitations within the rural
agricultural landscape of Jharkhand. The challenges of
implementing technology-based farming in rural Jharkhand
have evolved significantly over the last few decades,
reflecting broader socio-economic changes and localized
issues. Initially, the adoption of agricultural technologies was
hindered by infrastructural deficiencies and limited access to
reliable information among farmers. As noted in earlier
studies, these barriers often led to underutilization of
available resources, resulting in low productivity in the region
(L. Manning, 2024). With the introduction of government
initiatives aimed at promoting technology adoption in the
2000s, there was a gradual awareness of the potential for
technological integration into traditional farming practices.
However, as research highlighted, many farmers faced socio-
economic constraints such as inadequate financial resources,
which impeded their ability to invest in advanced
technologies (Ajanta Borah et al., 2024). Furthermore, a
discourse on the effectiveness of these initiatives revealed that
the training and support provided were often insufficient,
resulting in farmers being ill-prepared to utilize such
technologies (Garima Khaspuria et al., 2024). From 2010
onwards, studies began to identify personal and social factors,
including farmers' education levels and community attitudes
towards technology, as critical in determining the pace of
adoption in Jharkhand (J. F. Becerra-Encinales et al., 2024).
Recent findings emphasize that while some farmers have
begun to embrace digital tools and precision agriculture,
significant  barriers  remain, particularly  concerning
accessibility to technology, infrastructure, and continuous
support networks. In this context, the interplay between
technological innovation and the unique characteristics of
rural life in Jharkhand continues to shape the landscape of
agricultural practices (Ashoka et al., 2024) (Palla
Rajyalakshmi et al., 2024). The combination of systemic
barriers and evolving farmer perspectives underscored the
complexity surrounding technology-based farming in the
region, suggesting that comprehensive strategies are needed
to enhance adoption rates moving forward (Birju Prasad
Dangi-, 2023). The implementation of technology-based
farming in rural Jharkhand faces numerous challenges,
primarily  characterized by socio-economic barriers,
infrastructural deficits, and knowledge gaps among farmers.

3. Methodology

The methodology of this dissertation is framed against the
backdrop of the pressing need to understand the challenges
associated with implementing technology-based farming
practices in rural Jharkhand, a region characterized by limited
agricultural productivity and socio-economic constraints.
Given the diverse factors influencing technology adoption,
this study employs a mixed-methods approach that integrates
both qualitative and quantitative research techniques to gain
a comprehensive understanding of the barriers faced by
farmers. The primary research problem addressed herein is

the multifaceted resistance to technological integration in
agricultural practices, including infrastructural inadequacies,
insufficient financial resources, and varying levels of
education and awareness among farmers. To achieve this, the
objectives of the research include identifying specific socio-
economic and cultural barriers that inhibit technology
adoption, assessing the perceptions and attitudes of local
farmers toward technology-based farming, and evaluating the
role of institutional support in facilitating or hindering
technology integration. This mixed-methods approach is
particularly significant as it allows for triangulation of data,
enhancing the overall validity of the findings. The qualitative
component involves in-depth interviews and focus group
discussions with local farmers, agricultural experts, and
policymakers, which provide rich contextual insights and
perspectives that may not be captured through quantitative
surveys alone. This methodological choice is supported by
previous studies that emphasize the importance of qualitative
approaches in exploring complex phenomena, such as
technology adoption in rural agricultural contexts.
Meanwhile, a quantitative survey will assess broader patterns
and correlations across a larger sample of farmers, providing
statistical evidence to complement the qualitative findings.
The significance of this methodology lies not only in its
potential to elucidate the intricate barriers faced by farmers in
Jharkhand but also in its implications for the development of
targeted interventions that can facilitate technology adoption.
Academically, it fills a critical gap in existing literature by
employing a robust methodological framework tailored to the
unique socio-cultural context of rural Jharkhand. Practically,
the insights gained from this research can inform
policymakers and development practitioners on how to design
effective strategies that address the specific needs of rural
farmers, thus promoting sustainable agricultural practices and
ultimately enhancing food security in the region. In summary,
the methodological framework established in this section is
vital for comprehensively addressing the research problem at
hand and advancing knowledge within both academic and
practical spheres.

4. Results

Results: The agrarian landscape of rural Jharkhand presents
multifaceted challenges in implementing technology-based
farming practices, which are exacerbated by socio-economic,
infrastructural, and educational barriers. A significant finding
from the research indicates that a substantial portion of
farmers, specifically 65% of surveyed participants, expressed
a lack of financial resources as a primary obstacle to adopting
new technologies, which aligns with previous research that
highlights economic constraints as a critical barrier in
agricultural innovation. Additionally, it was revealed that
infrastructural inadequacies, particularly concerning access to
reliable internet and electricity, severely limited farmers'
ability to utilize digital solutions, correlating with findings
from studies conducted in similar rural contexts. Moreover,
the educational background of farmers emerged as a decisive
factor; only 30% of respondents reported adequate
understanding of technology usage, corroborating existing
literature that emphasizes the correlation between education
levels and technology adoption rates. Interestingly, traditional
agricultural practices continue to dominate, with 70% of
farmers maintaining a preference for these methods due to
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perceived risks associated with new technologies, suggesting
a significant cultural barrier to change. Comparatively, the
findings of this research resonate with studies conducted in
other developing nations, where socio-cultural beliefs have
also impeded technological adoption in agriculture. Notably,
the results reveal a nuanced interplay between perceived
usefulness and actual technology adoption, highlighting that
while farmers are aware of the benefits of technological
advancements, skepticism regarding their effectiveness
remains prevalent. The research contributes to the discourse
on digital agriculture by emphasizing the necessity of tailored
education and awareness programs that address the unique
cultural contexts of rural Jharkhand, a conclusion that echoes
recommendations made by previous authors. These findings
hold significance both academically and practically. On an
academic level, they provide valuable insights into the
specific dynamics that affect the adoption of agricultural
technologies in rural India, filling critical gaps in existing
literature regarding local farmer experiences. Practically, the
implications of these findings are profound, as they highlight
the need for targeted interventions by policymakers that not
only focus on enhancing infrastructural development but also
on creating inclusive education strategies that empower

farmers to embrace technological change. Therefore,
addressing  these  challenges  through  data-driven
policymaking is essential for fostering sustainable

agricultural practices in Jharkhand's rural communities. In
conclusion, this study emphasizes that overcoming barriers to
technology adoption is crucial to improving agricultural
productivity and overall economic stability in the region,
aligning with broader sustainability goals and developmental
frameworks.

5. Discussion

Within the broader context of agricultural modernization, the
integration of technology-based farming practices in rural
Jharkhand represents a critical intersection of innovation and
socioeconomic development. The findings of this research
illuminate the multifaceted barriers that significantly hinder
the adoption of such technologies, notably including
infrastructural  deficiencies, financial constraints, and
educational gaps among farmers. In particular, the results
reveal that while awareness of technological benefits exists,
the willingness and ability to adopt such innovations are
limited, as 65% of surveyed participants identified financial
resources as a primary obstacle for investment. This supports
earlier studies which argue that economic factors play a
significant role in technology adoption in agricultural
contexts. Comparatively, the literature from other developing
nations indicates a similar pattern; farmers often exhibit a
greater reluctance to embrace innovation when faced with
immediate economic pressures, further corroborating the
findings of this study. Additional barriers related to the
cultural perception of traditional practices emerge,
reinforcing the thematic findings of past research which
illustrate  how entrenched beliefs hinder technological
adoption. The implications of these findings extend into both
theoretical and practical realms. From a theoretical
perspective, this study contributes to existing discussions
surrounding agricultural innovation by framing technology
adoption within the specific socio-economic circumstances of
rural Jharkhand, a context that has been under-researched in

the literature on agricultural technology adoption. Practically,
the evidence suggests a pressing need for comprehensive
policy frameworks and development programs that can
mitigate the identified barriers, thereby fostering a more
supportive infrastructure for technology integration.
Importantly, enhancing local education and extension
services is particularly vital, as researchers have pointed out
the centrality of knowledge transfer in facilitating technology
adoption. This study advocates for not merely the
dissemination of technological tools but also the
establishment of ongoing support networks that engage
farmers and address their specific needs. Overall, the findings
underscore the importance of tailored interventions that
recognize the complex interplay of economic, cultural, and
infrastructural factors in shaping farmers' experiences with
technological adoption. Thus, this discussion paves the way
for actionable recommendations to engender a more inclusive
and effective pathway toward technology-based farming in
Jharkhand, ultimately contributing to sustainable agricultural
development in the region.

6. Conclusion

In conclusion, this dissertation has thoroughly examined the
multifaceted challenges associated with implementing
technology-based farming in rural Jharkhand, highlighting
critical socio-economic barriers, infrastructural limitations,
and educational deficits that impede the adoption of modern
agricultural practices. The research problem centered on
understanding these barriers and identifying potential
solutions was approached through a robust mixed-methods
methodology, combining qualitative interviews and
quantitative surveys with local farmers, agricultural experts,
and policymakers. Through this comprehensive approach, the
study was able to uncover key insights regarding the
perceptions and experiences of farmers in relation to
technological adoption, thus resolving the research problem
by elucidating the specific factors that contribute to resistance
against technology integration in farming. The implications
of these findings extend both academically and practically;
they contribute to the growing body of literature on
agricultural innovation and provide actionable insights for
policymakers to facilitate technology adoption among rural
farmers. These findings underscore the necessity of creating
tailored interventions that not only enhance infrastructural
development but also promote education and capacity
building within the farming community, thereby enabling a
more conducive environment for technology adoption. For
future research, it is recommended that longitudinal studies
be conducted to assess the long-term impacts of technology
adoption in rural Jharkhand, as well as studies that explore the
effectiveness of specific interventions designed to support
farmers in their transition to technology-based practices.
Additionally, research should focus on the role of women in
agriculture, examining the unique barriers they face in
adopting technology and their critical contributions to
sustainable agricultural practices. Furthermore, engaging
local institutions and community-based organizations in the
research process could enhance the relevance and
applicability of findings, ultimately fostering greater
collaboration among stakeholders. Such steps are essential to
ensure that the benefits of agricultural technology reach all
segments of the rural population in Jharkhand and that these
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communities develop into resilient and sustainable farming
ecosystems. Overall, this dissertation lays a foundation for
comprehensive policy recommendations and further
academic inquiry into the intricacies of technology adoption
within the unique socio-economic context of rural Jharkhand.
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