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Abstract

Sustainable food security continues to be a significant challenge in India, as agricultural production systems and
food supply channels are intricately linked to socio-economic, environmental, and policy implications. This review
paper investigates the present condition of agri-food systems in India, with an emphasis on their contribution to
the attainment of sustainable food security. It evaluates the impact of unsustainable practices on food production
and distribution and explores the primary challenges encountered by Indian agriculture, including climate
change, resource constraints, and socio-economic disparities. The paper also emphasises the role of technology
in improving the resilience and efficacy of agri-food systems by incorporating innovative sustainable agricultural
practices, including agroecology and organic farming. Moreover, the paper advocates for regional level study in
Indian context. Furthermore, it evaluates government policies and initiatives that are designed to enhance food
security and examines successful case studies from various regions of India. The review concludes with
suggestions for the enhancement of agri-food systems in India to guarantee long-term sustainability and food
security. The necessity of integrated strategies that encompass policy reforms, technological advancements, and
community-based initiatives is underscored.
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INTRODUCTION

The sustainability of the agri-food sector, which encompasses agriculture, livestock, and the agri-food industry,
is becoming a more important global concern due to the potential detrimental consequences on society, the
environment, and the economy [1]. It is vital to reduce environmental degradation while increasing productivity,
as the world's population is expected to exceed 9.7 billion by 2050 [2]. In India, many middlemen are involved in
the distribution and sale of agricultural products, and the process is extensively regulated by national and state
rules governing transportation, storage, and procurement [3, 4].

India's food system exemplifies the problems and opportunities of feeding a diverse population of over 1.4 billion
people while balancing national and global concerns about economic development, sustainability, and public
health. Because of its diversified farming techniques, rights-based food legislation, and engagement in several
food systems with significant socioeconomic and environmental variances, it is an important case study for
understanding challenges related to global food system transformation [5]. Until now, India's food policy has
primarily focused on three goals: boosting food production, ensuring there is enough food to go around, and
promoting trade and employment in rural regions [6, 7]. Policymakers realise that meeting future food demands
in a sustainable manner while maintaining nutritional security, dietary diversity, and environmental protection is
a long process [8, 9].

There has never been a more essential time to reform India's food system [10-11]. Nutritionally insufficient diets
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generate significant levels of malnutrition [12-14], resulting in enormous productivity-related economic losses,
even as per capita incomes have increased. Malnutrition is the main cause of disease burden in India, accounting
for almost 194 million undernourished individuals, 43.3 million stunted children under five, and a concerning rise
in obesity [15]. Because overweight and obese persons are less productive, the agricultural workforce loses 2.34
percent of its GDP [18]. Soil deterioration, chemical runoff, and excessive water withdrawals have all gotten
worse as a result of two distorting policies: cereal-intensive agriculture and energy and fertiliser subsidies [19,
20]. Nowadays, just around 5% of freshwater is set aside for conservation efforts [23], with the majority going
towards rice and wheat cultivation [21, 22]. The country's nitrogen pollution is among the worst in the world,
costing the Indian economy more than $75 billion annually [24, 25]. Rice and animal emissions account for
approximately 14% of the total [26, 27]. Concerns regarding inequality and exclusion derive from the fact that
82% of farmers are smallholders, agricultural and non-agricultural farm incomes differ greatly, and agriculture
employs more than half of the workforce [28].

Disagreements on sustainability can develop when competing objectives, such as health, the environment, society,
or economic growth, are given too much weight [29]. As a result, we need coordinated and systematic activities
to assist us progress towards healthier food systems that consider interconnected issues such as health, the
environment, and inclusivity [30].

1. RELATED WORKS

Vatta et al. (2024) [31] investigated a number of barriers to ensuring nutritional security for the Indian populace.
Sustaining nutritional food security requires overhauling food systems and addressing every facet of the issue.
Solutions that can address the particular challenges encountered by various demographic groups and adjust to a
variety of geographical settings are required. There should be a mutually reinforcing relationship between food
production and environmental sustainability. Crop diversification, aquaculture, domestication of wild fruits, and
animal feed improvement are areas where children, women, and indigenous groups stand to benefit the most. It is
anticipated that farm income will increase along with improvements in food availability, dietary diversity, and
nutritional stability. Strengthening food value chains will benefit farmers by increasing their compensation,
reducing food waste, and increasing the amount of food that is accessible, reasonably priced, and socially
acceptable. Crop breeding programs should be integrated, research and extension spending should be increased,
markets should be expanded, and vulnerable areas should be the main emphasis of any nutritional security plan.
Singh et al. (2024) [32] examined 23 food system indicators in four areas—economics, health, and the
environment—using a global food system modelling framework to analyse an assessment of the Indian food
system. The food system includes sustainable agriculture, ecological preservation, fair livelihoods, environmental
transformations, and nutrient-dense diets. Thirteen out of fourteen indicators, including those related to nutrition
and environmental outcomes, show improvement as a result of the synergistic impacts of coordinated actions,
which reduce trade-offs among the four components of the food system. Although there has been progress in many
environmental and health measures, issues such as rising obesity and nitrogen pollution persist. By measuring the
dynamics of India's food system under different conditions, we want to gain a deeper understanding of the trade-
offs that arise in many dimensions. The results thus can help policymakers pinpoint crucial interventions and
create strategies.

Bhagat et al. (2024) [33] investigated the integrated farming system (IFS). Small- and marginal-farmers can
benefit from this all-inclusive farming techniques. The purpose of this approach is to help these farmers achieve
food and nutrition security for their family by boosting the farms' profitability, employment, and productivity. By
providing a multitude of ecosystem services, the IFS mechanism makes farms more environmentally friendly,
sustainable, and climate resilient. Different farming components are used in a methodical way on a single farm in
integrated farming systems (IFS). Compared to simpler farms, the productivity, health, biodiversity, and
environmental friendliness of the farm are improved when these elements function as a whole. Therefore, this
review article is an extensive analysis of the literature on IFS that explores its idea, elements, and requirement
while emphasising its potential to profitably and sustainably boost system productivity and employment
generation. It also explores the role of different agricultural elements on a single farm in relation to ecosystem
services (e.g., reducing greenhouse gas emissions, sequestering carbon, recycling nutrients, improving soil health,
and maintaining biodiversity).

Shankar et al. (2024) [34] examined the relationship between digital technology and agri-food systems to
guarantee equitable outcomes in various scenarios. From production to consumption, every stage of the agri-food
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value chain is being impacted by recent technological advancements like blockchain, the Internet of Things (1oT),
artificial intelligence (Al), and precision agriculture. These technologies provide real-time data collection,
analysis, and decision-making in addition to increasing productivity, optimising resource usage, and lessening
environmental impact. Supply chain transparency, enabled by digital platforms, gives smallholder farmers and
impoverished communities a sense of agency and promotes accountability and trust among all stakeholders. To
fully benefit from digital breakthroughs for sustainable and equitable agri-food systems, cooperation between
governments, industrial participants, academic institutions, and civil society will be required. By leveraging the
transformative potential of digitalisation through collaborations, information sharing, and capability building, they
seeks to build a more just, resilient, and sustainable future for all.

Olawuyi et al. (2024) [35] examined the ways in which IKPs (indigenous knowledge practices) assisted farmers
in achieving food security. Data from 349 randomly chosen smallholder farmers were analysed using descriptive
statistics, a multivariate probit regression model, and a standardised food insecurity experience scale survey
module. A documentary evaluation of the literature and empirical data served as the foundation for the data. 10%
more farmers fell into the categories of chronic and moderate food insecurity, accounting for nearly 90% of all
farmers experiencing food insecurity. About 86% of farmers strongly and favourably believe that IKPs have a
favourable impact on agricultural output. The findings also demonstrated the influence of the following factors
on traditional farming practices: age, years of farming experience, crop selection/rotation strategies, frequency of
staff visits, household size in relation to dependency ratio, food security status of farmers, and awareness of IKPs.
Even with IKPs on staff, most farmers still experience food insecurity. They conclude that smallholder farmers
face contemporary difficulties in the agri-food systems and recommends a multi-stakeholder collaboration to
assist them in overcoming these challenges by fusing traditional knowledge with cutting-edge scientific
techniques.

Kumar et al. (2024) investigated the numerous benefits of implementing circular principles in agriculture, such as
the development of sustainable methods, increased resource efficiency, and economic prosperity [36]. The
transition to circular agriculture is more challenging than initially due to financial constraints, technological
advancements, and regulatory impediments. Policy initiatives significantly facilitate the promotion of circular
approaches in the agricultural sector. Governments are responsible for establishing incentives and regulations that
motivate agribusinesses and producers to implement circular strategies. Powerful incentives for procuring eco-
friendly products and services are subsidies and tax credits, which are forms of financial support. Regions are
actively promoting circularity through their mandates for resource repurposing and waste reduction. New markets
for recycled agricultural materials may also emerge, and employment opportunities in the circular economy may
be generated, provided that legislation is created to promote circular activities.

Sannou et al. (2023) [37] examined 128 scholarly publications about social sustainability in agri-food systems.
By carefully examining key indicators, this study seeks to centralise knowledge about social sustainability
indicators in the agri-food sector. Guiding empirical research in agri-food systems is its aim. They were
categorised into eight groups after 36 markers were found. Several factors that are crucial for decision-making
have been examined, such as temporal scale, agri-food system type, level of Theory of Change (ToC), and regional
size. At the farm, community/local, and regional levels, as well as the supra-regional level, were where the
indicators were found. While indicators are less frequently used in assessments of exclusive food systems,
livestock, forests, plantation-based systems, aquaculture, and fisheries, they are primarily used in studies of
integrated and cropping systems in the agri-food industry. Activity level indicators are in the forefront of terms of
levels along the ToC. Though their average usage has expanded dramatically since the SDGs' launch in 2015, the
keywords connected with social sustainability indicators have stayed stable over time. Concerns regarding gender
parity, water accessibility, and participation emerged as the most important aspects of the discussion that a word
embedding algorithm detected while assessing the social sustainability of agri-food systems. It is evident from the
results that decision-making processes can be made more sustainable by incorporating social sustainability
indicators.

Uztiirk et al. (2022) [38] focused on food security in sustainable agri-food sectors. Agriculture has traditionally
been seen as a key sector for developing economies. Food offer that is clean, healthy, and readily available is a
dilemma that future farmers will face more and more. Factors including the changing climate, population increase,
and urbanization are putting the current agricultural systems in danger. Food security (FS) is a crucial transition
area for resilient and sustainable development. As such, the main objective of this paper is to develop a
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comprehensive assessment approach for determining the key FS enablers in long-term sustainable agri-food
supply chains. Literature reviews and expert opinions are used to identify key facilitators for the FS, which are
then compiled into an index. The proposed approach relies on fuzzy language metrics. 2-Tuple linguistic (2-TL)
model is the recommended model when utilising MCDM technologies. The 2-TL model is an analytical technique
grounded on language that can guarantee no information is lost in translation. Finally, to illustrate the usefulness
and managerial implications of the proposed technique, an actual case study is used for testing.

El Bilali et al.'s (2021) highlighted the limits of this rapidly developing field of study and its links to sustainability
[39]. A Web of Science search in January 2020 turned up 1389 documents; 1289 of those underwent bibliometric
and topical analysis. The theme research was organised using the FAO's SAFA (Sustainability Assessment of
Food and Agriculture systems) approach, which was based on environmental, economic, social and cultural,
policy, and governance issues. The review points out that there has been an exponential increase in the number of
publications on AFS. Nonetheless, the study field is biassed towards the north and is dominated by academics and
groups from industrialised nations. Additionally, the study demonstrates that while environmental issues are
appropriately addressed, political, social, and economic issues are frequently ignored. The authors conclude the
paper by outlining future research directions and offering a list of possible topics for an all-encompassing,
multidisciplinary strategy to address the intricate (un)sustainability of AFS. It makes the case that research on
agri-food systems ought to adopt a more thorough 4-P (people, planet, profit, and policy) framework.

Bisht et al. (2021) [40] demonstrated that the small-scale ecological farming practices of the Uttarakhand
highlands can help attain resilience to climate change. The emphasis on diversity production in these approaches
broadens the range of climate change responses. Among the many urgent issues concerning the sustainability of
traditional hill farming methods and food systems is eco-nutrition. The benefits and drawbacks of integrating four
regional marketing campaigns with conventional hill farming are examined in this study. Some of these include
developing value chains for regional plant food resources and enhancing market accessibility; tying traditional
farming into school meal programs; supporting community-supported organic/biodynamic agriculture (CSA) in a
stronger way; and assisting young people in rural areas in finding off-farm employment opportunities. It talks
about the necessity to review current agriculture and health policies around food and nutrition, as well as develop
cross-sectoral implementation strategies. Results may assist state legislators in setting aside funds for regional
farms and a regenerative food system, which should both result in higher profits.

Sharma et al. (2020) [41] indicated that there is much disagreement surrounding grassroots agricultural
sustainability in India. This has resulted in protests, discussions, and debates supported by data on social unrest,
environmental degradation, and economic fragility. To make a greater impact on environmental sustainability,
organisations that advocate for farmers are bringing their agricultural products to market through programs like
fair-trade. To identify the most pertinent elements and indicators in each, this research project compares and
analyses the sustainability of farmers growing basmati rice under conventional and fair-trade systems. An attempt
was made to collect primary data on four aspects of sustainability—economics, environment, society, and
governance—by asking basmati rice growers in both conventional and fair-trade systems to self-administer a
survey. To evaluate the data, a mix of descriptive statistics, discriminant analysis, and structural equation
modelling was employed. The findings demonstrate how much better the fair-trade system does than the
traditional system on sustainability metrics, with governance being the key differentiator.

Table 1: Comparative Analysis of Agri-Food Systems for Sustainable Food Security

Author(s) | Focus Area Key Findings Challenges Recommendations/Implications
& Year Addressed
Vatta et al. | Nutritional Crop diversification, | Nutritional Integrated crop breeding, increased
(2024) security in | aquaculture, animal | instability, research and extension, focus on
India feed improvement | environmental vulnerable areas

benefit vulnerable | sustainability

groups;

strengthening food

value chains
Singh et | Assessment of | 13 out of 14 food | Obesity, nitrogen | Targeted interventions for trade-off
al. (2024) | Indian  food | system indicators | pollution reduction, radical systemic change
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system show improvement
through coordinated
actions
Bhagat et | Integrated IFS enhances farm | Climate change, | Promote IFS for small-scale
al. (2024) | farming profitability, low farm income | farmers, enhance ecosystem
systems (IFS) | productivity,  and services
environmental
resilience
Shankar et | Digital Blockchain, Al, | Data privacy, | Multi-stakeholder collaboration,
al. (2024) | technology in | loT, and precision | digital divide, | capacity building for digital
agri-food agriculture improve | technology inclusion
systems supply chain | literacy
transparency,
efficiency
Olawuyi Indigenous IKPs improve | Limited access to | Fuse traditional knowledge with
et al. | knowledge agricultural  output| extension modern  techniques,  strengthen
(2024) practices but food insecurity| services, extension services
(IKPs) and | persists among | dependency ratio
food security smallholder farmers | issues
Kumar et | Circular Circular  practices| Financial Policy incentives for circular
al. (2024) | agriculture improve resource | constraints, practices, promote eco-friendly
efficiency and| regulatory markets
sustainability barriers
Sannou et | Social 36 social | Lack of | Incorporate social sustainability
al. (2023) | sustainability sustainability comprehensive indicators in decision-making
in  agri-food | indicators social
systems identified, with | sustainability
focus on gender| metrics
parity and water
accessibility
Uztirk et | Food security | Developed a | Food supply | Apply FS enablers in supply chain
al. (2022) | in sustainable | comprehensive chain risks due to| resilience strategies
agri-food assessment climate  change,
systems approach using | urbanization
MCDM and 2-TL
model for FS
enablers
El Bilali et | Sustainability | Environmental Biased focus on | Adopt a multidisciplinary 4-P
al. (2021) | assessment of | sustainability developed framework (people, planet, profit,
agri-food dominates AFS | nations, limited | policy)
systems (AFS) | research, other areas | social/economic
(social,  political) | research
underrepresented
Bisht et al. | Climate Small-scale Market  access, | Support CSA initiatives, integrate
(2021) resilience  in | ecological farming | eco-nutrition local food chains into school meal
small-scale builds resilience to | gaps programs
farming climate change
Sharma et | Fair-trade vs | Fair-trade systems | Economic Strengthen fair-trade governance,
al. (2020) | conventional outperform fragility, promote sustainable farming
agriculture in | conventional environmental practices
India systems on | degradation
sustainability
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| ‘ indicators

2. CURRENT STATUS OF AGRI-FOOD SYSTEMS IN INDIA

India's agricultural sector is facing numerous ecological challenges, including loss of agrobiodiversity, pollution,
diminishing soil fertility and soil carbon pool, and improper land use practices [42-45]. The industry is extremely
vulnerable to climate shocks due to its reliance on rainfall, small-scale farming, financial limitations, and heat-
stress events brought on by insufficient rainfall [45,46]. Groundwater depletion is a major issue for states with
high agricultural productivity, such as Punjab and Haryana [47]. The increased use of agrochemicals, which
increased from 17,360 metric tonnes in 2001-02 to 27,375 metric tonnes in 2018-19, is another trend during the
past 20 years. Overfertilization not only lowers soil quality but also increases groundwater pollutant
concentrations and raises overall food production costs. Therefore, it is essential to safeguard food supplies and
the environment by using cutting-edge, ecologically sound farming practices [48]. Government initiatives, policy,
and legislation must promote  ecosystems and  biodiversity at the same time  [49].
By implementing preventative measures against emerging infectious diseases (EIDs) such as the current
pandemic, the agriculture and food business may contribute to averting future pandemics, conserve the
environment, and safeguard public health. In order to assist underprivileged areas and lessen the effects of the
COVID-19 issue, social protection programs must be put into place [52]. The Fair Price Shops (FPS) in Kerala
started providing pre-made meal kits through the TPDS in conjunction with the PMGKAY. Meals packages
contain seventeen components, including premeasured portions of tea, sugar, flour, and other items. The kits
prevent hoarding in addition to guaranteeing that all low-income households have access to a sufficient supply of
food and lessening crowding at the FPS. Another step was the creation of community Kkitchens to serve hot meals
to health-line employees and migrant workers [53]. Uttar Pradesh's community kitchens were even the first to use
geotagging to improve monitoring. In addition to utilising student volunteers and non-governmental organisations,
recognising "community kitchens" as a component of CSR (corporate social responsibility) activities may
motivate commercial enterprises to become engaged.

A shift to agrarian sustainability, which is accomplished through policies that support plant agrobiodiversity and
crop diversification, can enhance both food security and farmers' financial stability [54-56]. At the moment, the
majority of farmers prefer to plant wheat and paddy due to the guaranteed price (MSP) that these commodities
bring in. MSP is found in maize, sunflower, soyabean, and a few pulses, in addition to jowar and bajra. However,
because the government buys the majority of these two commodities, they are also the most likely to benefit
farmers. Furthermore, there is a significant gap in the coverage of rice producers under the procurement process.
States with the biggest concentration of marginal farmers, such as Uttar Pradesh and Bihar, have the lowest
coverage rates, at 3.6% and 1.7%, respectively, while Punjab and Haryana have the highest, at 95% and 70%.
Some studies have found that economically vulnerable farmers in India are unable to grow high-value crops such
as fruits and vegetables because agricultural markets are not well-organised, smallholder farmers have a more
difficult time getting their crops to market, and there are few opportunities to trade these crops [57-59].

Crop diversification choices based on soil characteristics and agro-climatic conditions, as illustrated in Figure 1,
help alleviate buffer cereal supplies while also addressing environmental concerns such as depleting water
reserves and soil nutrients. Through integrated study and production of underutilised wild species as part of
agricultural diversification, it is possible to attain nutritional security and climate resilience [60]. If India aspires
to attain food sovereignty and security, it can do it in a variety of ways, including agro-ecological conservation
and relying on its rich cultural history and traditional knowledge systems [61-63].

Library Progress International | Vol.44 No.3 |Jul-Dec 2024 26380



Meenakshi Tyag , Chetna Singh

]

Barley

Truit crops

Spices & condissets

Legend Millets
Agro-ecological Regions - Eustern Plateau {Satpura range and Mahanadi Basin) Ol sceds
- Assam and North Beagal Plain - North Eastern hills (Purvanchal) Vegeisblon
- Bengal Basin [T Northern Plain (Middle Gangetic Plain)
B occcan Plateau (KSD4-3) - Nerthern Plain (Rajasthan and (ujarat plains) Sarghum
- Deccan PMateau (KSE2) {7] Northern Plain (Upper Gangetic)
I Dccean Plateau (KID4(5)) B Norhern Plains (Lower Gangetic) n'““”'“‘““"“""
:] Deccan Plateau (Malwa, Gujarat and Kathinwar) - South-Western Himalayas Sife
I E:sicm Coastal Plains and Island of A & N I Vesten Ghats (Coastal Plains and Western Hills)

— 7\ Fastern Himalayas :] Weslern Hinaluayus n"’"—"-“’"'
i] Eastern Plateau (Bundelkhand Upland) - Western Plain und Kachchh Peninsula - ¢
- Eastern Plateau (J2C5(4))

Fig. 1: Existing and Proposed Crop Diversification Patterns for Agro-Ecological Regions of India

The concepts of urban farming, urban gardening, and urban and peri-urban agriculture are all part of the new
methods that are crucial to ecological and environmental sustainability. Food security, biodiversity, and job
creation are just a few of the many facets of urban sustainability that are significantly improved by these practices,
which all involve growing food on urban lands utilising a variety of techniques [64, 65]. Urban agriculture (UA)
plays a critical role in building urban resilience by providing food for local communities to eat during times of
disruption to external supply chains, like a pandemic-induced lockdown [66]. Langemeyer et al. (2021)
acknowledge that urban housing and transport are more lucrative urban market avenues. People's understanding
of how food is produced and prepared can be increased through urban agriculture (UA) and community gardens
(CGs), which may motivate them to choose more ecologically friendly food choices [67-69]. Growing crops on
contaminated or damaged soil can assist achieve numerous sustainability goals, including biofortification and the
conservation and regeneration of land resources, as an additional option to tackle food insecurity and the scarcity
of arable land [70]. A number of crops have been studied in the field to determine how well they thrive in
contaminated soils and how much pollution makes its way into the food they produce. These crops include maize
[71], rice [72], bitter gourd [73], and onion [74].

3. ROLE OF AGRI-FOOD SYSTEMS IN SUSTAINABLE FOOD SECURITY The agriculture industry
helps to both increase food availability and achieve food security [75-77]. Although most experts believe that the
global food demand will increase over the coming decades, no one is certain how much food production in the
agricultural sector will be able to meet this demand. Enhancing the food supply through more effective use of
agricultural land and increased agricultural productivity overall seems to be one strategy to end hunger [78].
However, with present agricultural technology and knowledge, emerging countries with low per
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capita income may find it difficult to meet their food demands in 2020 and beyond. It is obvious that developing
countries need to increase their spending in agricultural research and extension programs in order to increase
agricultural output per acre of land and per agricultural worker. To the inhabitants of Africa's subcontinent. These
results suggest that prioritising investments that will propel African agriculture towards increased productivity
while avoiding significant environmental degradation is a good idea. Industrialised nations should transfer
technology to developing nations in order to speed up these processes, bridge technological gaps, and get around
knowledge barriers.

The aim is to determine the correlations between the undernourishment scale and some features that characterise
the agriculture sector in chosen India developing country clusters. It takes into account that various countries have
varying capabilities for agricultural production and that agriculture has a considerably higher influence on
alleviating poverty and improving food security than other sectors of the economy [79].

4. POLICY AGENDA FOR SUSTAINABLE FOOD SYSTEMS

Policy for sustainable food systems seeks to improve the ecological, social, and economic well-being of rural
ecosystems simultaneously. It improves on the ideas of sustainable intensification by incorporating social and
human capital components. According to Pretty, "increasing contributions to natural capital and the flow of
environmental services while reducing the negative environmental impacts and producing more output from the
same area of land" [80] is what she means by sustainable intensification. In light of this, it is equally important to
intensify agriculture without making the negative externalities of this output worse. These externalities include,
but are not limited to, degraded land and water, rising greenhouse gas levels, and dwindling biodiversity. Policies
pertaining to sustainable food systems also place a higher priority on the health of consumers and producers,
especially smallholders, taking into account aspects like food safety.

5. PROMOTING FOOD SYSTEM DIVERSIFICATION

The lack of strength in the private sector and the rules and constraints put in place during the green revolution
limited the supply of vegetables, nonstaple foods, livestock, aquaculture, and underutilised or neglected plant
varieties and breeds despite the rising demand. It would be beneficial to establish a "level policy playing field"
that rectifies the historical bias in favour of staple crops in order to increase incentives for diversification of
production towards nonstaple foods. The intensification of staple crops was given priority in previous agricultural
plans. Now and for the foreseeable future, farmers must adopt a strategy that is "crop neutral," removes distortions,
and allows them to respond to market signals when determining which crops to cultivate [81]. Levelling the
playing field and investing in cold storage facilities, road infrastructure, and transportation are all necessary for
the development of the perishable goods market. Investments in connectivity, especially via mobile phones, and
market information systems could result in a significant decrease in the transaction costs for farmers to engage in
the market. Policies that support food safety should place a high priority on enhancing traditional markets and
safeguarding public health. Not only may food safety laws reduce the number of cases of food poisoning and other
illnesses, but they can also incentivise retailers to source their products from traditional marketplaces. Investing
in literacy initiatives and giving farmers specific training to enable them to meet the quality and safety standards
for high-value crops are two ways to assist smallholders in joining market value chains. Finally, formalised
contractual arrangements that depersonalise market transactions, access to funding unrelated to commodities, and
institutional investments in properly defining land and asset ownership are all necessary for diversified production
systems.

6. MANAGING CLIMATE CHANGE IMPACTS

The need to reduce the effects of climate change and increase productivity is a major barrier to the growth and
development of agriculture. Resources must be allocated for research and development of agricultural
technologies resistant to heat and drought as well as infrastructure improvements such micro-irrigation systems.
It is crucial that smallholders have easy access to these technology[82]. Examples of how agricultural policy
design should embrace these practices are in soil conservation, agroforestry for carbon sequestration, and
watershed management measures to reduce land degradation and improve water conservation [83]. Not to
mention, the expenses associated with welfare due to increasingly frequent extreme events—such as floods and
droughts—make the creation of safety net measures, insurance policies, and disaster relief programs necessary.

7. CONCLUSION

In conclusion, the integration of environmentally sound agricultural practices, resilient food supply chains, and
equitable resource distribution is essential for the agri-food systems in India to undergo a comprehensive

Library Progress International | Vol.44 No.3 |Jul-Dec 2024 26382



Meenakshi Tyag , Chetna Singh

transformation to achieve sustainable food security. It is imperative to confront obstacles such as resource scarcity,
climate change, and socio-economic disparities to improve the accessibility and production of food. The
sustainability and efficiency of food systems can be considerably enhanced by innovations in agroecology,
technology, and policy reforms. Regional level studies to be conducted to further explore the issues of food
security in Indian context, wherein the focus should be laid up on agroecological aspects related to food systems.
Government initiatives and community-based programs are essential for the scaling of successful models. The
key to assuring long-term food security in India will be a holistic approach that involves continuous adaptation
and multi-stakeholder participation.
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