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Abstract

This systematic literature review examines the factors that influence farmer
decision-making in agricultural practices, focusing on socio-economic,
behavioral, and technological determinants. The review analyses 59 selected
articles, identified through a rigorous process of identification, screening,
eligibility and inclusion. It explores the key drivers of sustainable practice
adoption, including economic incentives, social networks, cognitive traits

and environmental challenges. The findings emphasise the critical roles of
economic stability, resource availability, peer influence and adaptive strategies

in technology adoption and climate resilience. The review also identifies gaps in
current research, particularly the lack of longitudinal studies that assess the long-
term impact of these factors. It encourages future research to use mixed methods
approaches to gain a more comprehensive understanding of how these influences
evolve. This review offers valuable insights for policymakers, researchers and
practitioners seeking to support sustainable agricultural development.

Introduction to gain a comprehensive understanding of
Agriculture has always played a vital the decision-making processes of farmers
role in human civilisation by providing (Yuan et al. 2020). This systematic literature
the necessary resources for sustenance review aims to examine the various factors
and economic progress (Zonneveld et that influence farmers’ decisions, with a

al. 2020). However, in recent years, the specific focus on adaptive strategies to
sector has encountered unprecedented address climate change and the adoption of
challenges stemming from climate emerging agricultural technologies.

change, environmental degradation, The agricultural sector is indeed

and rapid technological advancements becoming more susceptible to the effects
(Lanza Castillo et al. 2021). As a result, of climate change and environmental
agricultural practices have undergone degradation (Singh 2020). Challenges like
significant changes, making it imperative changes in precipitation patterns, more
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frequent extreme weather events, and

soil degradation are posing significant

risks to crop yields and food security. As

a result, farmers are constantly adapting
their practices to ensure productivity and
sustainability (Gtitschow et al. 2021; Lanza
Castillo et al. 2021). At the same time,

the emergence of advanced agricultural
technologies, like precision farming and
biotechnology, presents new possibilities
for improving productivity and efficiency
(Zeleke et al. 2024; Michels et al. 2020).
Nevertheless, the implementation of these
technologies is not without its obstacles,
including high initial costs, the requirement
for technical expertise, and differing levels
of accessibility.

Farmers’ decision-making is indeed
influenced by a complex interplay of
economic, social and environmental
factors. Understanding these influences
is crucial in developing effective policies
and support systems that can facilitate
sustainable agricultural practices and
technology adoption. Previous studies
have examined various aspects of farmers’
decisions, but there is still a need for a
comprehensive synthesis that highlights
the key drivers and barriers in this context.
Despite the increasing amount of research
on agricultural adaptation and technology
adoption, there is currently a lack of
comprehensive understanding regarding
the specific factors that influence farmers’
decision-making processes. Researchers need
to close the existing research gaps to allow
the developing of targeted interventions and
policies that promote sustainable practices
and technological innovations in agriculture.
Furthermore, the diverse contexts in which
farmers operate, such as variations in
geographic, economic, and social conditions,
further complicate our understanding of
decision-making dynamics. Therefore, it is
crucial to address these issues to enhance the
resilience and sustainability of agricultural
systems considering ongoing environmental
and technological changes.
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Despite its long-standing role as the
backbone of global economies, agriculture is
increasingly vulnerable to a complex set of
challenges. The ongoing impacts of climate
change, including erratic weather patterns,
rising temperatures, and soil degradation,
are creating substantial uncertainty in crop
yields and food production (Singh 2020).
These environmental challenges are further
compounded by the socioeconomic pressures
farmers face, such as fluctuating market
prices, limited access to financial resources,
and inequities in land ownership (Gilitschow
et al. 2021). As agricultural practices
evolve to cope with these pressures, it has
become evident that farmers must make
more intricate decisions that incorporate
not only environmental considerations
but also socioeconomic and technological
factors. However, farmers often lack
sufficient support systems to navigate
these multifaceted issues effectively. This
highlights the need to explore the factors
influencing their decision-making processes
to inform policies and intervention strategies
that can mitigate these challenges.

In addition to environmental and
socioeconomic pressures, technological
advancements have transformed the
agricultural landscape, offering potential
solutions to improve productivity and
sustainability (Michels et al. 2020).
Technologies such as precision agriculture,
biotechnology, and automation hold
great promise for enhancing resource
management and reducing environmental
impact. However, the high cost of
implementation, limited access to
technological infrastructure, and the digital
divide between rural and urban areas create
barriers for farmers, particularly those in
developing countries (Zeleke et al. 2024).
Understanding how these technological
developments interact with socioeconomic
and environmental conditions is crucial
for supporting farmers’ ability to adopt
them. Given the complex and dynamic
nature of these challenges, a comprehensive
review of the factors influencing farmers’
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decision-making is essential. Understanding

the socio-economic, behavioral, and

technological influences on farmers’ choices
will help in developing effective policies
that encourage sustainable agricultural
practices. This systematic literature review
aims to fill this gap by consolidating existing

research on these topics and providing a

framework for future interventions.

The main objective of this systematic
literature review is to analyse and
consolidate the existing research on the
factors that influence farmers’ decision-
making processes. By reviewing a wide
range of studies, the aim is to identify
recurring themes and significant findings
that can contribute to the development of
effective strategies to support farmers. This
review will concentrate on comprehending
the effects of climate change and
environmental degradation on agricultural
productivity and sustainability, and how
farmers can adopt adaptive strategies to
minimise these impacts. Furthermore, the
study will investigate the role of emerging
agricultural technologies in revolutionising
traditional farming practices, highlighting
both the potential benefits and challenges
associated with their implementation.

The objectives of this paper are to:

1. Identify the key factors that influence
farmers’ decision-making processes
in the context of climate change and
environmental degradation.

2. Explore the adaptive strategies that
farmers employ to mitigate the impacts
of climate change and environmental
degradation on agricultural productivity
and sustainability.

3. Examine the role of emerging
agricultural technologies in transforming
traditional farming practices

4. Assess the benefits and challenges
associated with the adoption of advanced
agricultural technologies.

5. Provide policy recommendations
and practical insights for enhancing
the resilience and sustainability of
agricultural systems.

Methodology

Identification

In this study, several essential steps of the
systematic review process were employed
to select a significant amount of pertinent
literature. Initially, keywords were chosen,
followed by a search for related terms
using dictionaries, thesauri, encyclopedias,
and previous research. All relevant terms
were identified after creating search strings
for the Scopus databases (Table I). In the
initial phase of the systematic review, 589
publications relevant to the study topic
were successfully retrieved from these three
databases.

Screening

In the screening phase, we assess the
collection of potentially relevant research
items to determine if they align with the
predefined research questions. During this
stage, we use content-related criteria to
select research items that are related to
farmers’ decision-making. Initially, we
excluded 575 publications (Table 2). The
main criterion we used was the inclusion of
literature, such as research papers, which
provide practical recommendations. This
criterion also encompassed reviews, meta-
syntheses, meta-analyses, books, book
series, chapters and conference proceedings
that were not part of the most recent study.
Additionally, we limited our review to
English language publications from the
years 2020 — 2024.
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Table 1. Relevant terms identified from Scopos databases

TITLE-ABS-KEY ( farmers AND “decision making” AND agriculture ) AND ( EXCLUDE
( DOCTYPE , “cp” ) OR EXCLUDE ( DOCTYPE , “re” ) OR EXCLUDE ( DOCTYPE

Scopus

,“ch” ) OR EXCLUDE ( DOCTYPE , “bk” ) OR EXCLUDE ( DOCTYPE , “cr” ) OR

EXCLUDE ( DOCTYPE , “no” ) OR EXCLUDE ( DOCTYPE , “sh” ) OR EXCLUDE

( DOCTYPE , “ed” ) OR EXCLUDE ( DOCTYPE , “tb” ) OR EXCLUDE ( DOCTYPE ,
“dp” ) OR EXCLUDE ( DOCTYPE , “le” ) OR EXCLUDE ( DOCTYPE , “er” ) )

AND ( EXCLUDE ( PUBSTAGE , “aip” ) ) AND ( EXCLUDE ( SRCTYPE , “k” ) OR
EXCLUDE ( SRCTYPE , “b” ) OR EXCLUDE ( SRCTYPE , “d” ) OR EXCLUDE

( SRCTYPE , “Undefined” ) ) AND ( LIMIT-TO ( LANGUAGE , “English” ) )

Date of access: 8 July 2024

Table 2. The selection criterion in searching

Criterion Inclusion Exclusion
Language English Non-english
Time line 2020 — 2024 <2020

Literature type Journal (article)

Conference, book, book chapter, review

Publication stage Final In Press
Subject Business, management and None
accounting
Eligibility information or material related to the study’s

In the third phase, called the eligibility
assessment, a total of 635 articles were
gathered. During this stage, a comprehensive
examination of the titles and main content
of all articles was conducted to ensure they
met the inclusion criteria and were relevant
to the research objectives of the study. As

a result, 516 articles were excluded for
various reasons: they were not related to the
relevant field, their titles lacked significance,
their abstracts were unrelated to the study’s
objectives, or full-text access was not
available. Consequently, 59 articles were
selected for further review.

Data abstraction and analysis

An integrative analysis was used in this
study to examine and synthesise different
research designs, particularly quantitative
methods. The main objective was to identify
relevant topics and subtopics. The first step
involved collecting data to help develop
themes. The authors carefully analysed a
collection of 128 publications for relevant
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themes. They also reviewed important
current studies on sustainability reporting
and stakeholder engagement, looking at
methodologies and research outcomes. The
author, in collaboration with co-authors,
developed themes based on the evidence
within the study’s context. A log was kept
throughout the data analysis to record any
analyses, viewpoints, challenges, or insights
related to data interpretation. Finally, the
authors compared the results to identify any
inconsistencies in the theme design process.
Any disagreements between concepts were
resolved through discussion among the
authors. To ensure validity, two experts
specializing in corporate reporting conducted
a review. This expert review phase ensured
the clarity, importance, and adequacy of
each sub-theme by establishing domain
validity, with adjustments made based on
expert feedback and comments.
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Figure 1. Flow diagram of the proposed searching study (Moher et al. 2009)

Analysis and discussion

Theme 1: Adoption of agricultural
technologies

The adoption of agricultural technologies
is influenced by a variety of socio-
economic factors that interact in complex
ways. Zeleke et al. (2024) highlight the
importance of education, membership in
local organizations, and access to resources
such as irrigated land and media sources as
positive determinants. Conversely, a lack
of credit, large family size, and distance
from extension services are notable barriers.
Singh (2020) similarly identifies insurance
and credit as key enablers of technology
adoption, while low livelihood status,
limited non-farm employment opportunities,
and insufficient irrigation act as significant
obstacles. Both studies highlight the role of
economic stability and resource availability
in facilitating the adoption of new
agricultural practices.

Other studies further explore these
findings by considering additional socio-
economic dimensions. Llewellyn and Brown
(2020) highlight the heterogeneity among
smallholder farmers, including variations
in constraints, capabilities, resources and
attitudes. The adoption process is further
complicated by cultural norms and the
prioritization of subsistence over profits.
Michels et al. (2020) and Vecchio et al.
(2020) both emphasise the importance of
factors such as farmers’ age, education, and
farm size, as well as technology literacy and
labour intensity. Collectively, these studies
suggest that a combination of personal
attributes, educational background, and
farm characteristics significantly influence
technology adoption.

Furthermore, Mahmood et al.

(2020) and Kangogo et al. (2021)
emphasise the importance of cognitive
traits and access to specific services.
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According to Mahmood et al. (2020),
education levels, participation in climate-
resilient training, and access to advisory
services are crucial for adaptation.
Meanwhile, Kangogo et al. (2021)
specifically focus on entrepreneurial
orientation and highlight the critical roles
of innovativeness, proactiveness, and risk-
taking propensity in the adoption of climate-
smart practices. These insights highlight the
need for tailored interventions that consider
both the socio-economic context and
individual cognitive traits to promote the
adoption of agricultural technologies.
Environmental and contextual
factors play a crucial role in the adoption
of agricultural technologies, especially
among smallholder farmers in developing
regions. Zeleke et al. (2024) emphasises
the significance of steep slopes, the
distance of farmland from home, and the
importance of adopting an agroecological
framework. These factors can greatly affect
the practicality and suitability of climate-
smart practices in rainfed farming systems.
Similarly, Singh (2020) emphasises how
temperature and rainfall variability, low
cropped area under irrigation, and the
availability of early maturing seed varieties
and water-efficient crop varieties can impact
farmers’ ability to adapt to climate change.
Additionally, Llewellyn and Brown (2020)
highlight that constraints, capabilities,
resources, attitudes and priorities vary
among smallholder farmers, and cultural
norms and reliance on non-agricultural
income also influence the adoption of
agricultural technologies. These factors
highlight the complexity and variability
involved in smallholder contexts.
Additionally, other studies highlight
the impact of specific environmental
and contextual factors on agricultural
technologies adoption. Michels et al.
(2020) discovered that factors such as
farm size and proficiency in precision
agriculture technology play a significant
role in the adoption of drones. These factors
reflect the preparedness and capability of
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farmers to incorporate new tools. Vecchio
et al. (2020) observe that social norms,
organisational pressure, farm size, and
labour intensity shape farmers’ decision-
making and perceptions of the complexity
of innovation. Mahmood et al. (2020)
emphasise the influence of climate change
fatalism, the availability of climate-specific
extension services, and participation in
climate-resilient farming training on farmers’
willingness to adopt adaptation measures.
Kangogo et al. (2021) further highlight that
characteristics related to the farm, farmer,
institution, and location impact the rate

of adoption of climate-smart agriculture.
They find that risk-taking and proactiveness
have a positive effect on practices such as
irrigation and crop rotation. These findings
collectively suggest that a comprehensive
understanding of environmental and
contextual factors is crucial for promoting
the adoption of agricultural technologies
among smallholder farmers.

Theme 2: Farmer decision-making and
behavioural factors
The psychological factors that influence
farmers’ decision-making processes are
complex and multifaceted. They involve a
combination of social, cognitive, attitudinal
and emotional elements. Various studies,
such as Brown et al. (2021), emphasise
the important role played by social and
attitudinal factors, in addition to economic
and structural determinants, in influencing
farmers’ decisions. Similarly, Doran et
al. (2020) identify perceived behavioural
control, perceived social norms, and farmer
attitudes toward Nutrient Best Management
Practices (NBMPs) as crucial psychological
drivers. These factors collectively shape how
farmers perceive their ability to implement
sustainable practices and the social pressures
they face in making these decisions.
Moreover, the perceived action space
significantly affects farmers’ decision-
making processes, as discussed by Giitschow
et al. (2021). This concept pertains to the
barriers that go beyond farmers’ immediate
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control, including market limitations,
regulatory unpredictability, and resource
constraints. These factors impact their ability
to adopt sustainable agricultural practices.
The psychological burden of these perceived
constraints can hinder farmers’ willingness
to implement diversified crop rotations,
highlighting the importance of policy
interventions that foster a more enabling
environment.

The role of social pressure and social
capital is further elaborated by Lanza
Castillo et al. (2021) and Skaalsveen
(2020). According to Lanza Castillo et al.
(2021), social norms and perceived control
strongly influence farmers’ intentions to
adopt pressurised irrigation technologies,
with social pressure often outweighing
individual attitudes. Social capital
enhances this process by increasing self-
confidence and the perceived feasibility of
adoption. Skaalsveen (2020) emphasises
the importance of interpersonal networks
in facilitating knowledge exchange and
decision-making, especially for innovative
practices such as no-till farming. These
findings imply that utilising social networks
and peer learning can play a crucial role
in promoting the adoption of sustainable
agricultural practices.

In addition to social factors, emotional
and cognitive factors play a crucial role
in farmers’ decision-making. A study by
Yazdanpanah et al. (2024) highlights the
influence of anticipated pride, cognitive
awareness, and behavioral habits on
farmers’ adaptive decisions in response to
climate change. This integrated approach
is consistent with the findings of Bakker
(2021), who emphasises the impact
of environmental considerations, peer
behavior, and perceived autonomy on
farmers’ intentions to reduce pesticide use.
Ghanian (2020) further expands on this by
incorporating the Protection Motivation
Theory (PMT), which identifies how
economic disincentives and risk perceptions
shape adaptation intentions. Taken together,
these insights emphasise the importance

of addressing both psychological and
contextual factors to support effective
decision-making in agriculture.

Theme 3: Adaptation and coping strategies
Farmers in various regions have
implemented a variety of effective
adaptation strategies to mitigate climate
change’s impact on agricultural productivity.
In Ethiopia, farmers have employed

mixed farming, mixed cropping, altered
planting periods, utilised drought-resistant
crop varieties, employed soil and water
conservation techniques, shifted to non-farm
income activities, and made use of irrigation.
These strategies have been influenced by
socio-economic and institutional factors,
such as age, gender, family size, farm
income, farm size, access to climate
information and market access. These
factors significantly shape the adoption and
success of these strategies (Marie et al.
2020). Similarly, farmers in rural India have
adapted by perceiving climate changes and
adopting strategies influenced by socio-
economic determinants, such as age, gender,
household size, education level, off-farm
income and farm size. This highlights

the need for policies that consider these
critical household characteristics (Jha and
Gupta, 2021).

In South Africa’s Vhembe District,
small-scale farmers have implemented
various strategies to cope with drought
conditions. These strategies include using
drought-tolerant seeds, opting for shorter
cycle crops, diversifying their crops,
adjusting planting dates, engaging in small-
scale irrigation, migrating to urban areas
and participating in petty businesses. The
adoption of these strategies is significantly
influenced by socio-economic and
institutional factors. These factors include
access to climate information, gender, farm
size, education level, farmer experience
and climate conditions such as decreasing
rainfall and increasing temperatures. They
play a crucial role in shaping farmers’
decision-making processes and determining
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the success of their adaptation efforts (Kom
et al. 2020). Furthermore, the adaptive
responses of farmers to drought in different
regions have been influenced by factors such
as response efficacy, perceived vulnerability,
and response cost. This further emphasises
the importance of socio-economic and
institutional influences on farmers’
adaptation strategies (Delfiyana et al. 2020).
Moreover, farmers around the world
have embraced various strategies to adapt
to climate change, including the adoption of
technological advancements, improvements
in infrastructure, increased access to
credit, and better market access. In certain
cases, farmers have even chosen to exit
agriculture altogether as a viable option. The
effectiveness of these strategies, however,
is greatly influenced by socio-economic and
institutional factors. These factors include
farm size, land consolidation, access to
technology, credit, market infrastructure,
collective action, and good governance. It is
crucial to consider these factors to develop
comprehensive and inclusive approaches
that meet the diverse needs of farmers and
ensure sustainable adaptation to climate
change (Stringer et al. 2020).

Theme 4: Economic and social factors in
agricultural practices

Economic and social factors significantly
impact agricultural practices, as evidenced
by various studies examining how farmers
adapt and cope with climate change and
market dynamics. Economic incentives, such
as the cost savings associated with adopting
precision farming technologies, higher
payments for reducing the use of chemical
fertilisers, and improved market access, play
a crucial role in farmers’ decisions to adopt
sustainable practices. For example, farmers’
preferences for high-profit, high-water-use
crops versus steady-profit, low-water-use
crops are influenced by their tolerance for
variations in profitability, highlighting the
importance of tailored water management
policies (Yuan et al. 2020). Moreover,
providing higher entry payments can

20

incentivize farmers to reduce their use of
chemical fertilisers, while eco-labels can
enhance the marketability of products for
farmers who already use fewer chemicals
(Chang et al. 2023).

Social networks and community
dynamics play a crucial role in the
dissemination and adoption of innovative
agricultural techniques. Farmers are highly
influenced by their peers’ behaviors and the
knowledge shared within their communities.
An excellent example of this is the positive
impact that knowing fellow farmers who
have already implemented precision farming
technologies has on the adoption of these
techniques. This highlights the significant
role that social networks play in promoting
the adoption of new practices (Blasch et al.
2020). Furthermore, collective marketing
and group membership have been found to
have a substantial positive impact on farm
performance and economic benefits. This is
primarily due to the improved coordination
and support among farmers that arise from
social interactions and shared experiences
within agricultural communities (Abdul-
Rahaman and Abdulai 2020).

Moreover, social factors such as
educational opportunities, extension visits,
and farm experience contribute to the
successful dissemination of agricultural
innovations. Extension visits and interactions
with educational institutions facilitate
knowledge sharing and the adoption of
best practices among farmers (Ayenew et
al. 2020; Jitmun et al. 2020). The influence
of social dynamics is also evident in
farmers’ participation in agri-environment
schemes (AES), where targeted outreach
and community engagement are crucial
for increasing participation rates (McGurk
et al. 2020). Overall, the interplay of
economic incentives and social networks is
vital for promoting sustainable agricultural
practices, as these factors collectively shape
farmers’ decisions and behaviors in response
to changing environmental and market
conditions.
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Theme 5: Environmental and technological
impacts on agriculture
Climate change and environmental
degradation have a significant impact on
agricultural productivity and sustainability.
They disrupt ecological balances and make
traditional farming practices less viable.
Major concerns include unsustainable soil
use and reliance on synthetic pesticides.
To address these issues, a shift towards
more sustainable practices is necessary.
Adaptive strategies, such as agroforestry,
on-farm diversification, and participation
in agri-environment schemes (AESs), offer
promising solutions. However, they often
require substantial initial investments and
face challenges related to farmer perceptions
and economic constraints. To promote the
adoption of these sustainable practices,
financial incentives, targeted conservation
schemes, and improved communication
between scientists and farmers are essential
(Cullen et al. 2020; Do et al. 2020;
Zonneveld et al. 2020 and Maas et al. 2021).

Emerging agricultural technologies,
such as precision farming and
biotechnology, are revolutionising traditional
farming practices by improving resource
management and productivity. Precision
agriculture machinery, digital tools, and
biotechnology offer advanced methods
to enhance efficiency, reduce waste, and
mitigate risks. For example, precision
farming integrates data from sensors and
equipment to optimize input use and
increase yields. However, challenges such as
high acquisition costs, connectivity issues,
and the need for farmer education and
training still exist. Custom hiring centers
and supportive policies can facilitate access
to these technologies, reducing financial
burdens and enabling broader adoption
(Bolfe et al. 2020; Thinda et al. 2020 and
Rakhra 2022).

Despite the numerous benefits,
the adoption of advanced agricultural
technologies faces several barriers. Factors
such as farmers’ risk aversion, limited
access to information, and socio-economic

circumstances, including income level,
education, and social trust, greatly influence
their willingness to embrace new practices.
To effectively overcome these challenges, it
is crucial to address them through enhanced
advisory services, educational programs, and
supportive networks that connect farmers
with stakeholders. This comprehensive
approach can encourage the integration of
innovative technologies and sustainable
practices, ultimately enhancing resilience

to climate impacts and market fluctuations
(Balezentis et al. 2020; Mohammadi and
Ahmadi, 2020; Nguyen and Drakou, 2020
and Ara et al. 2021).

Overall, climate change and
environmental degradation require a
comprehensive approach to achieve
agricultural sustainability. This approach
entails adopting adaptive strategies,
promoting emerging technologies,
and addressing socio-economic and
informational barriers. Policymakers can
support farmers in transitioning to more
sustainable and productive agricultural
systems by improving communication,
providing financial assistance, and fostering
education and training. These measures will
not only ensure long-term resilience but also
promote environmental health (Cheze et al.
2020; Constantine et al. 2020 and Yang et
al. 2021).

Conclusion and recommendations

This systematic literature review has
emphasised the intricate relationship
between environmental challenges and
technological advancements in influencing
farmers’ decision-making processes. Climate
change and environmental degradation
have a significant impact on agricultural
productivity and sustainability, prompting
farmers to adopt adaptive strategies like
agroforestry, biodiversity-friendly practices,
and diversified cropping systems. While
these strategies offer benefits, they often
necessitate substantial initial investments
and face obstacles related to information
access and socioeconomic factors.
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Emerging agricultural technologies,
such as precision farming and
biotechnology, hold great promise in terms
of enhancing productivity and sustainability.
These technologies can improve resource
management, minimise environmental
impacts, and increase efficiency. However,
their widespread adoption is hindered by
various factors, including high costs, the
need for specialised technical knowledge
and the lack of effective communication
and support systems. It is essential to bridge
the gap between scientific advancements
and their practical implementation to fully
harness the benefits these technologies offer.

To promote sustainable agricultural
practices, it is crucial to establish focused
policies and support mechanisms that
directly tackle the specific needs and
challenges encountered by farmers. This
entails offering financial incentives,
improving access to information and
training, and fostering collaborative
networks that connect farmers with
stakeholders and experts. Through
comprehending and addressing the factors
that influence farmers’ decision-making,
policymakers and practitioners can
effectively assist the agricultural sector
in aligning the simultaneous pressures of
environmental change and technological
innovation. Ultimately, this contribution will
result in a more resilient and sustainable
future for agriculture.

An obvious research gap in the
adoption of agricultural technologies is the
understanding of the interaction between
socioeconomic factors and individual
cognitive traits. While current studies
emphasize the importance of education,
access to resources, and economic
stability, the role of cognitive traits such as
innovativeness, proactiveness, and risk-
taking propensity has been insufficiently
explored. Future research should take
a mixed-methods approach, combining
quantitative surveys and qualitative
interviews, to examine how these cognitive
traits influence technology adoption
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decisions. Firstly, a quantitative survey
should be conducted to collect data on the
socio-economic characteristics of farmers,
including education levels, access to credit,
and farm size. This survey should also
include validated scales to measure cognitive
traits such as innovativeness, proactiveness,
and risk-taking propensity. For example,
a Likert scale could be used to evaluate
farmers’ willingness to try new technologies
and their inclination to take calculated risks
in their farming practices. After the survey,
qualitative interviews should be conducted
with a subset of the survey respondents to
gain deeper insights into the context and
rationale behind their decisions to adopt
technology. These interviews should explore
farmers’ personal experiences, motivations,
and perceived barriers to adopting new
agricultural technologies. This approach
will facilitate a comprehensive analysis that
can inform the development of targeted
interventions to support farmers in adopting
sustainable agricultural technologies.
Another notable research gap exists
in understanding the interaction between
emotional factors and social norms in
farmers’ decision-making processes. While
existing studies highlight the importance of
cognitive, attitudinal, and social elements,
the emotional dimensions, such as fear,
pride, and stress, and their interplay with
social norms remain underexplored. Future
research should employ a longitudinal mixed
methods approach to investigate how these
emotional factors influence farmers’ long-
term adoption of sustainable practices. For
instance, a study could start by conducting
a large-scale quantitative survey among
farmers from various regions to evaluate
their initial emotions (e.g., fear, pride, stress)
and their current engagement in sustainable
practices. In the following three to five
years, researchers could conduct annual
follow-up surveys to monitor any changes in
these emotional states and behaviors. At the
same time, a subset of survey participants
could be interviewed in-depth to delve into
the underlying reasons behind emotional
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and behavioral changes. This approach
would offer a detailed understanding of
how emotional factors evolve and influence
decision-making over time.

One significant research gap in the
theme of adaptation and coping strategies is
the lack of longitudinal studies that examine
the long-term effectiveness and sustainability
of various adaptation strategies employed
by farmers in different socio-economic
and environmental contexts. Most existing
research focuses on short-term outcomes
and does not account for the dynamic nature
of climate change and its evolving impact
on agriculture. To improve clarity and flow,
future research should adopt a longitudinal
mixed methods approach to assess the long-
term effectiveness of adaptation strategies.
For instance, future research could involve a
study that tracks a cohort of farmers over a
decade. This study would utilise quantitative
surveys to measure annual changes in
crop yields, soil quality, and water usage.
Additionally, biannual qualitative interviews
would be conducted to explore farmers’
evolving experiences with adaptation
strategies such as mixed cropping and soil
conservation techniques. It would combine
quantitative surveys to measure changes
in adaptation practices and productivity
with qualitative interviews to gain deeper
insights into farmers’ experiences and
decision-making processes over time. This
approach would provide comprehensive
insights into the long-term sustainability and
effectiveness of these strategies in mitigating
the impacts of climate change.

While the impact of economic
incentives and social networks on
agricultural practices is well-documented,
there is still a need to understand the
specific ways in which these factors
interact over time to influence farmers’
decision-making processes. To improve the
understanding, future research should use a
longitudinal mixed method approach again.
This approach would involve studying
the long-term adoption and success of
sustainable agricultural practices by

examining how sustained economic
incentives and evolving social networks
contribute to these outcomes. For example,
this could entail examining a cohort of
farmers over ten years and integrating
yearly surveys on economic incentives like
subsidies and market accessibility with
semi-annual interviews to investigate shifts
in social networks and peer influences. To
accomplish this, researchers could conduct
repeated surveys and in-depth interviews
with farmers over several years. Monitoring
these variables over time would help the
researchers obtain valuable insights into the
role of continuous economic support and
evolving social relationships in fostering
the long-term adoption and efficacy of
sustainable agricultural practices. These
methods would help capture changes in
the farmers’ economic conditions, social
interactions, and farming practices.

One research gap in the theme of
environmental and technological impacts
on agriculture is the limited understanding
of how different types of financial
incentives influence the long-term adoption
of sustainable practices and advanced
technologies among diverse groups of
farmers. Future research should employ
a mixed methods approach to investigate
the effectiveness of various financial
incentives. This approach could involve
tracking a cohort of farmers over several
years, combining quantitative data on
adoption rates with qualitative insights from
interviews to understand the motivations
and barriers faced by farmers from different
demographics. As a result, researchers will
gain a better understanding of how tailored
financial incentives can promote sustainable
agricultural practices and technological
adoption.
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Abstrak

Kajian literatur sistematik ini meneliti faktor-faktor yang mempengaruhi
keputusan petani dalam amalan pertanian, dengan tumpuan kepada faktor

sosio ekonomi, tingkah laku dan teknologi. Kajian ini menganalisis 59 artikel
terpilih yang dipilih melalui proses pengenalpastian, saringan, kelayakan dan
penyertaan yang teliti. Ia mengkaji faktor-faktor utama penerimaan amalan
lestari, termasuk insentif ekonomi, rangkaian sosial, ciri-ciri kognitif dan
cabaran persekitaran. Dapatan kajian menekankan peranan penting kestabilan
ekonomi, ketersediaan sumber, pengaruh rakan sebaya dan strategi penyesuaian
dalam penerimaan teknologi dan daya tahan terhadap perubahan iklim. Kajian
ini juga mengenal pasti jurang dalam penyelidikan semasa, terutamanya
kekurangan kajian longitudinal yang menilai kesan jangka panjang faktor-
faktor ini. la menggalakkan penyelidikan masa depan menggunakan pendekatan
kaedah campuran untuk mendapatkan pemahaman yang lebih komprehensif
tentang bagaimana pengaruh-pengaruh ini berkembang. Kajian ini menawarkan
pandangan yang bernilai untuk penggubal dasar, penyelidik dan pengamal yang
ingin menyokong pembangunan pertanian yang lestari.
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