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Abstract

To lessen socioeconomic gaps, incentives for sustainable agriculture are crucial, especially for underprivileged farmers in regions with
high rates of poverty and poor production. These incentives seek to guarantee long-term sustainability, through the adoption of climate
resilient farming practices. Due to their restricted access to resources, technology and funding, smallholder farmers frequently confront
difficulties. Therefore, a policy framework with incentives for enhancing productivity, income, food security and environmental
sustainability is urgently needed for marginal farming communities. Enhancing resilience in such vulnerable agricultural communities
requires incentives that support Climate-Smart Agriculture (CSA) practices, such as capacity-building, rural financing and subsidies. Such
programs foster sustainable agriculture by enhancing biodiversity, improving soil health and lowering emissions. Long-term agricultural
success also depends on social sustainability, with policies emphasizing rural development, equitable income distribution and improved
working conditions. The incentives should pave way for sustainable food systems by tackling problems of poverty, food insecurity,
environmental degradation and social injustice. This study critical evaluates the existing policy frameworks and suggests, location-specific
approaches to promote sustainability and lessen inequality among underserved farming communities.

Keywords: Climate-Smart Agriculture (CSA); policy frameworks; social sustainability; socio-economic inequality; sustainable agriculture
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Introduction access essential resources that could enhance their farming
practices, such as funding, technology and training. An effective
approach to tackle these issues is the adoption of (CSA and other
sustainable farming techniques. By integrating food security,
environmental sustainability and poverty reduction, CSA
practices can help marginal farmers increase production,
become more climate resilient and preserve the natural resource
base for future generations (1). However, successful policies that
offer the required incentives and support are essential for the
widespread adoption of such practices. This research explores
the socioeconomic disparity between disadvantaged farmers
and sustainable agricultural incentive programs.

Marginal farmers in regions with poor resources face numerous
challenges that hinder improvements in their quality of life and
access to food security. These farmers often work in areas with
low agricultural productivity and limited access to modern
technology, leading to food insecurity, poor living conditions
and insufficient financial resources. Furthermore, the effects of
climate change increase their vulnerability to weather
variations, crop failures and environmental degradation. To
improve food security and ecological sustainability, adopting
sustainable agricultural practices is essential. Several strategies
have been identified and implemented in resource-endowed
regions in the past. Therefore, policy incentives should focus on These policies have the potential to enhance food
marginal and small-scale farmers in under-resourced regions. ~ Security, reduce environmental harm and alleviate poverty by
This study examines incentives and regulations that support developing inclusive, context-specific frameworks that address
sustainable farming practices, particularly for underserved the specific challenges faced by smallholder farmers in
farmers. Despite facing numerous challenges, marginal and ~ underserved regions (1, 2). This study seeks to examine how
small-scale farmers play a vital role in food production and ~ Policy reforms can enhance the socio-economic status and
sustaining rural economies. However, existing policy livelihood security of marginal and smallholder farmers,
frameworks often fail to address the specific needs of marginal ~ Promote sustainability, foster long-term environmental and
farmers. Over time, the policies have been prioritized in regions ~ €conomic resilience and ultimately improve the overall quality
with higher agricultural output, while neglecting areas Of lifefor disadvantaged farming communities.

dominated by marginal farmers. As a result, under-resourced

farmers have been caught in poverty due to their inability to

Plant Science Today, ISSN 2348-1900 (online)


http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.9180&domain=horizonepublishing.com
https://doi.org/10.14719/pst.9180
mailto:vadhanapriya72@gmail.com
https:/doi.org/10.14719/pst.9180

PRIYAVADHANA & BALAKRISHNAN

Materials and Methods

This review article adopts a systematic and integrative approach to
synthesize existing literature on sustainable agriculture incentive
policies and their socio-economic disparities affecting marginal
farmers. The methodology involved the following steps:

Literature search

A comprehensive search was performed across multiple
academic databases, including Scopus, Web of Science,
PubMed and Google Scholar. Keywords such as sustainable
agriculture policies, climate-smart agriculture, socio-economic
inequalities, policy frameworks and social sustainability were
used to retrieve relevant articles. The search was restricted to
peer-reviewed journal articles, reports and policy briefs
published between 2000 and 2024.

Inclusion and exclusion criteria
Articles were selected based on the following criteria:
Inclusion

Studies focusing on the design, implementation and evaluation
of agricultural policies; analysis of socio-economic impacts and
research on adoption of climate-smart agricultural practices.

Exclusion

Non-English language articles, studies unrelated to agricultural
policies and those lacking empirical or policy-related data.

Data extraction and organization

Relevant data from the selected articles were extracted using a
structured template. The key information gathered included:

e Policy design features and their objectives.

e Socio-economic impacts on marginal farmers.

o Challenges in adoption and implementation of policies.

e Recommendations for bridging socio-economic disparities.
Analytical framework

The findings were analyzed using thematic analysis to identify
recurring patterns and critical themes. Additionally, a
comparative analysis of policy approaches across different
countries was undertaken to highlight best practices and key
lessons learned.

Validation and synthesis

The validity of the reviewed studies was assessed based on their
methodologies, sample sizes and relevance to the research
objectives. Synthesized insights were categorized under key
themes to facilitate a comprehensive understanding of the subject.

By adopting this systematic approach, the review
integrates diverse perspectives and provides actionable
recommendations to improve the effectiveness of sustainable
agriculture incentive policies.

Results and Discussion
Policy framework for marginal areas

Crop rotation and conservation tillage are two examples of
policies that promote sustainable agricultural practices (SAPs)
in sub-Saharan Africa, with the potential to boost productivity

2

while safeguarding the environment. However, to encourage
wider adoption, challenges such as land tenure insecurities and
limited access to financial institutions must be addressed (3).
Overcoming these barriers is essential to enhancing agricultural
output and improving rural livelihoods, which will require policy
changes and strengthened capacity-building initiatives (3).
Many rural poor people live in marginal areas due to agricultural
policies that tend to favor regions with higher productivity (1).
These underserved areas, characterized by fragile ecosystems,
limited resource access and inadequate infrastructure, have not
benefited equally from technological advancements or
government reforms (1).

The gap in agricultural productivity and social
development between these regions and more affluent areas
continues to grow. To tackle these issues, it is vital to create policy
frameworks that specifically focus on marginalized areas without
delay. The main objectives of such initiatives should be
environmental sustainability, poverty reduction and ensuring food
security. Investing in technologies tailored to the specific needs of
these regions, such as drought-resistant crop varieties and
effective irrigation systems’ is critical. Additionally, providing fair
access to resources such as land, financing and extension services
is essential for empowering farmers in these communities.

Focusing on underprivileged areas in national and regjonal
agricultural development programs can boost agricultural
productivity, alleviate rural poverty and enhance environmental
protection. Additionally, policies can facilitate public-private
partnerships to draw in investments and encourage innovation in
these neglected regions. By implementing tailored strategies and
promoting inclusive growth, agricultural policies can help bridge
the socioeconomic divide and elevate the quality of life for
marginalized farming communities.

Climate-smart agriculture (CSA) adoption

CSA is a ground-breaking approach to addressing the twin
issues of food security and climate change. Smallholder farmers
in marginal areas are often the most vulnerable to the adverse
effects of climate change, including erratic rainfall patterns,
increased in pest infestations and soil degradation (2). CSAis an
essential tool for sustainable agricultural development, offers a
collection of techniques meant to increase productivity, reduce
greenhouse gas emissions and strengthen resilience (2).
Important CSA techniques include crop-livestock system
integration, sustainable soil management, agroforestry and
efficient water management systems.

Implementing these strategies effectively demands
strong policy support. These include specific incentives like
financial aid for adopting new technologies, subsidies for inputs
that align with CSA and training programs that equip farmers
with the necessary skills and knowledge for successful
implementation. Access to rural financing options, such as credit
facilities and crop insurance, is vital for mitigating risks and
fostering long-term investments in CSA practices. Additionally,
authorities should prioritize creating market connections to
guarantee that farmers receive fair prices for their products while
promoting sustainable practices. In addition to increasing
farmers' resilience, CSA adoption fosters long-term
environmental and economic sustainability. By enhancing soil
health, promoting biodiversity and reducing carbon footprints,
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CSA practices are crucial to developing climate-resilient
agricultural systems that benefit both farmers and the
environment (2).

Social sustainability and economic viability

Social sustainability is essential for the well-being and
independence of rural communities, forming the backbone of a
strong agricultural sector. To establish a sustainable food
system, it is necessary to ensure fair wages, safe working
environments and equal access to resources. Implementing
policies that promote social sustainability can enhance
agricultural productivity by tackling inequality and ensuring a
just distribution of value across the agricultural supply chain.

Legal frameworks that prioritize farmers' rights,
especially in relation to fair revenue-sharing and workplace
safety, are crucial for attracting younger generations to the
agricultural sector in order to address the problem of an aging
farming population (4). These frameworks should also include
actions to improve rural infrastructure, housing, healthcare and
education to enhance the quality of life in agricultural
communities (4). Policies that promote farmers' involvement in
decision-making also strengthen their stakeholder obligations
and ensure the development of inclusive and equitable
agricultural systems. Socially responsible methods not only
increase the agriculture sector's resilience but also help
maintain its competitiveness in the face of global challenges
such as climate change and unstable markets (4).

By creating direct links between farmers and consumers,
CSA fosters social equity within communities and strengthens
local economies (5). For sustainable agriculture to be
economically viable, it is essential to motivate farmers to adopt
environmentally friendly practices, such as non- rice straw
burning methods, through financial incentives (6). Additionally,
sustainable farming practices can thrive when farmers are
empowered to act as drivers of change (6).

Policy instruments and approaches for sustainable
agriculture

Effective policy tools are vital for promoting sustainable
agriculture practices, as they provide the necessary incentives
and rewards for long-term commitment. Policy initiatives should
prioritize on regenerative agricultural systems that enhance
productivity while safeguarding biodiversity and natural
resources. Essential tools for achieving these objectives include
tax breaks, subsidies for sustainable inputs and secure land
tenure. Secure land rights are key to encouraging smallholders to
engage in sustainable practices, as they alleviate uncertainties
regarding land ownership and use. Additionally, land tenure
regulations should be paired with financial instruments such as
grants and credit facilities enabling farmers to adopt climate-
smart technologies without facing excessive financial strain.

Training programs and access to real-time information
are essential for providing farmers with the knowledge and skills
needed to adopt sustainable practices. Additionally, policies that
promote collaboration among governments, academic
institutions and the private sector could further improve the
development and spread of sustainable agriculture
technologies. When integrated effectively, these resources can
lead to environmentally friendly and socioeconomically stable
agricultural practices.

Supportive policies that consider farmer behavior, self-
efficacy and perceived production risks are essential for creating
a framework for adopting SAPs, including the promotion of
cover crops (7). Recognizing that adoption is not merely a two-
fold decision, policies can be tailored to accommodate various
types of adopters, such as conservative and innovative
newcomers (7). Personalized extension services can aid farmers
in implementing sustainable practices and overcoming
challenges (7).

The role of parliamentary future committees in long-
term policymaking

Parliamentary future committees represent an innovative
approach to ensuring long-term, flexible policies in agriculture
(8). These committees support foresight ecosystems by
incorporating scientific research, stakeholder debates and
predictive analytics into the policymaking process. This inclusive
approach encourages accountability and transparency ensuring
that agriculture policy address both current and future concerns
(8). Parliamentary future committees are particularly helpful in
tackling complex, long-term issues such as resource depletion,
climate change and technology advancements (8). By encouraging
participatory processes, these committees provide a platform for a
variety of stakeholders, such as farmers, lawmakers and
academics, to engage in the formulation of policy.

Additionally, these panels ensure that policies remain
flexible and adaptive, allowing for adjustments in response to
emerging dangers and opportunities. Their contribution to
integrating sustainability into the national agenda ensures that
agricultural policies are not only forward-thinking but also in
line with global goals, such as the Sustainable Development
Goals (SDGs) (8). Governments may provide a solid basis for
promoting sustainable agricultural growth by formally
recognizing these organizations.

Future parliamentary committees are essential in
ensuring that long-term policies consider the complexities
involved in adopting sustainable agriculture. By focusing on
motivational factors and offering strong policy support, these
committees can foster a positive environment for the broader
implementation of CSA and other sustainable practices. Their
participation can also guarantee that policies evolve alongside
the changing needs of farmers, while, addressing the social,
psychological and economic challenges that come with
adopting new methods.

Adoption Drivers and Policy Perspectives in Climate-
Smart and Sustainable Agriculture

Agri-entrepreneurship has emerged as a vital driver for
promoting sustainable rural livelihoods by stimulating
innovation and job creation in marginalized regions (9). The
development and implementation of policy frameworks that
support sustainable agricultural practices (SAPs) are crucial,
especially in sub-Saharan Africa, where adoption faces
structural and socioeconomic barriers (10). Climate-smart
agriculture (CSA) is increasingly recognized as an effective
approach to enhance resilience and productivity in the face of
climate change. The adoption of CSA is significantly influenced
by farmers’ entrepreneurial capacity, gender roles and
perception of climate risks (11, 12). Farmers tend to prioritize
technologies that are compatible with their local needs and
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resource capacities (13) and multiple adoptions of proven CSA
interventions are often necessary to build long-term resilience
(14, 15). In regions like Ethiopia and Ghana, factors such as
access to extension, land tenure security and household income
levels strongly determine the rate of CSA adoption (16, 17).
Adaptation strategies must also consider broader systemic
challenges in South Asia and Southern Africa, where
smallholder production systems remain vulnerable (18, 19, 20).
Mixed crop-livestock systems in developing countries face
additional constraints, making integrated climate adaptation
strategies even more critical (21, 22).

Household-level decisions regarding adaptation
methods are often influenced by a combination of education,
social capital and economic incentives (23-25). Moreover,
national-level climate risks, as seen in South Africa and Ethiopia,
have measurable impacts on major crop yields and food
security outcomes (26, 27). Studies from Kenya and Zambia
underscore that resource availability and risk perception shape
farmers’ willingness to adopt improved resource management
practices (28-30). Behavioral and institutional drivers, including
extension service quality and gender sensitivity, play a
significant role in determining the effectiveness of these
strategies (31, 32). To achieve long-term sustainability, it is
essential to promote CSA practices that enhance food security
while accounting for ecological balance (33, 34). As the climate
crisis escalates, a stronger scientific understanding of the
intersection between food security and climate adaptation
becomes increasingly urgent (35).

Impacts of CSA adoption across regions

Climate-smart agriculture (CSA) has gained significant traction
as an adaptive strategy to address climate variability, especially
in regions prone to agricultural vulnerabilities. In Ethiopia,
adoption is influenced by access to information, education and
asset ownership, with notable regional disparities in
implementation (36). Across East Africa, CSA practices have had
demonstrable impacts on yields and household resilience,
though adoption remains uneven due to institutional and
economic barriers (37, 38). In Asia, sustainability and adoption
trends highlight the importance of long-term support and
localized practices to enhance the resilience of smallholders
(39). Risks posed by climate change continue to affect
smallholder farmers disproportionately, necessitating adaptive
strategies like CSA and improved risk management (40). The
Africa Climate-Smart Agriculture Program has shown mixed
outcomes, underscoring the need for policy coherence,
investment in extension services and context-specific
approaches (41). In sub-Saharan Africa, particularly within mixed
crop-livestock systems, adaptive practices must be tailored to
local agro-ecologies for successful climate resilience (42).

Participatory agroecological research in Malawi
demonstrates that involving farmers in the research process
enhances food security and dietary diversity, reinforcing the
social dimension of sustainability (43). However, external shocks
such as COVID-19 have exposed additional vulnerabilities, with
lockdowns affecting supply chains and input access for
smallholders in Africa (44). In South Asia, the development and
dissemination of heat-tolerant maize offer potential benefits in
mitigating climate-induced yield losses (45). Similar positive

impacts are evident in Zambia, where sustainable agricultural
practices have improved maize yields and household incomes
(46). In Ghana, assessing food crop vulnerability to drought
reveals regional hotspots where resilience-building is urgently
required (47). Eastern Africa faces severe threats to major crops,
requiring comprehensive planning for both mitigation and
adaptation strategies (48). Food systems transformation is
necessary to enhance inclusivity and ensure that smallholders
are not left behind amid global agricultural transitions (49). As a
unifying framework, CSA offers pathways to reconcile
productivity, resilience and mitigation goals in the context of
global food security (50).

Conclusion

To promote a sustainable agricultural system, it is crucial to
integrate inclusive, dynamic and context-specific policies that
tackle the complex socio-economic realities faced by farmers.
The adoption of sustainable agricultural practices is shaped by
various factors, including motivational, socio-psychological and
environmental influences, as noted by (4, 7). To encourage
broader adoption of these practices, it is vital to create
frameworks that recognize the diversity among adopters.

CSA presents a promising approach to developing
resilient and environmentally sustainable farming systems that
also provide benefits to society and the economy (5). Future
policies should focus on building capacity, offering economic
incentives and fostering community engagement to tackle socio
-economic disparities and enhance the long-term sustainability
of agriculture.

To conclude, to effectively bridge the socioeconomic
gap and promote a flourishing agricultural industry, sustainable
agriculture policies need to be inclusive, dynamic and context
specific. Policymakers can establish a sustainable agricultural
system that benefits farmers, improves food security and
ensures the social and environmental well-being of future
generations by giving priority to these principles.
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