Millie Leubner

Arapahoe High School
Littleton, CO, USA

India, Sustainable Agriculture

Solving India’s Food Insecurity with Sustainable Agriculture

Food insecurity— the condition of not having access to sufficient food, or food of an adequate
quality to meet one's basic needs, according to Oxford Languages—is a global issue. Solutions to hunger
and malnutrition are growing increasingly complicated as climate change exacerbates existing problems.
Sustainable agriculture—the use of farming methods that protect and ensure that resources will be
available for the future—will be critical to eradicating food insecurity. Food insecurity is especially
pressing in India, a country noted for its high rates of hunger.

India has historically been known for its massive population and extreme poverty. These issues
have undoubtedly commingled to cause its current hunger crisis. India’s food deficiency has been
classified as “serious” by the Global Hunger Index. With a population of almost 1.5 billion, this grade is
concerning. India is a large exporter of rice, cotton, sugar, and wheat. In recent years, India has been
increasing its exports of aquaculture—the controlled cultivation of aquatic organisms. India is a dominant
contributor to the world’s food supply and, ironically, is currently leading global food production. While
the world is reliant on India’s crops, the country faces its own internal struggles regarding food insecurity.
Hunger and malnutrition appear in many demographics and locations in India. Two thirds of female rural
residents are anemic (Saha et al.) and “...maternal and child undernutrition disproportionately burdens the
poor, especially the urban poor...” (Nguyen et al.). In 2013, India enacted the National Food Security Act.
This act “expands the number of households receiving subsidized food grains from the government...”
(Krishnamurthy et al.). However, this policy has not affected the rates of food insecurity. As of 2022,
45% of senior citizens experienced food insecurity and almost 50% were malnourished (Kandapan et al.).
Future policies must analyze current population data to target the largest and most food insecure
demographics. Only 35% of Indians live in urban regions—the remaining 65% live in rural areas (P1B
Delhi, Economic Survey Highlights Thrust on Rural Development) and 60% of India’s land is cultivated.
Because so much of India’s population lives in rural areas, it is important to understand how this
distribution affects farm size, family structure, and income. The typical rural family in India has 2
children. Many Indian farms are small, averaging 1.12 hectares (Telangana). Reflecting farm sizes, the
average farming household’s income is just 10,218 rupees (PIB Delhi, Income of Farmers): a mere 122.21
USD.

To improve living standards for this large group of rural Indian families, the government must
prioritize policies targeting food insecurity. By analyzing neighboring countries who have had more
success, India can understand how similar policies have fostered more substantial change. Bangladesh,
located on the eastern border of India, implemented the 2020 National Food and Nutrition Security Policy
which “encourage[s] welfare, food security, healthy diets, and nutrition improvements” (Ministry of
Food). Consequently, Bangladesh is self-sufficient in the production of its most consumed crops. So long
as Indian policy is ineffective in decreasing the prevalence of food insecurity, the country will continue to
feel food insecurity’s impacts in the form of undernutrition. Indians will not receive the produce,
vitamins, and minerals necessary for a healthy diet, becoming underweight or obese as a result. With such
a low household income, Indian farmers may struggle to efficiently keep harvest yields high. They may
not have the capital to invest in high-efficiency machinery or fertilizer. As a result, farmers will use less-
productive techniques that have potentially detrimental impacts on long-term soil fertility and air quality.



It will be imperative to increase India’s production of healthy crops, both for its population and for a
growing world population. With this growth, sustainability must be a primary focus to ensure the
cultivation of nourishing crops for years to come.

India is encountering two substantial problems that are undeniably intertwined: high rates of food
insecurity among its population and its stagnation in achieving the United Nations Sustainable
Development Goals— despite the rapidly approaching deadline of 2030. In 2016, the United Nations
created 17 Sustainable Development Goals (SDGs) for member countries to achieve by 2030. The UN
reports and measures each member’s commitment and advancement by analyzing policy efforts and
totaling them into the Sustainable Development Goal Index. India’s SDG Index score is a mere 63.5/100
and ranks 112th out of the 166 participating countries. The SDG of Zero Hunger is defined by the
objective to “end food insecurity, improve nutrition and promote sustainable agriculture” (“Sustainable
Development Report 2023”). India’s government has not officially endorsed the SDGs, integrated them
into a formal strategy, or mentioned them in recent government budgets.

The Indian government must develop and execute more policies geared towards solving the SDG
of Zero Hunger. As rice is one of India’s major exports, any rice production sustainability will have a
substantial impact. Indian farmers regularly burn their rice fields to clear remaining crop waste for the
next harvest’s sowing, intensifying air pollution. One method to boost environmentally friendly
agriculture is through the Happy Seeder. The Happy Seeder is an agricultural machine that sows wheat in
leftover rice stubble that would have otherwise been burned. This machine eliminates the burning of
fields and gives farmers an additional crop to harvest. Moreover, it incorporates organic matter into rice
fields for long-term soil fertility. Although the Indian government already has a subsidy in place that pays
50% of the equipment cost, small farmers have been reluctant to purchase the machine. India offers a
larger subsidy of 80% for rural inhabitants, cooperatives of farmers and similar groups (Verma).
However, even with the 80% subsidy, the Happy Seeder still has an exorbitant price for small farmers:
30,000 rupees, or ~359 USD. Factoring in the cost of fuel, the reality that the machine will only be used
once annually, and the fact that it takes 3-4 years for soil fertility levels to increase, there are more
drawbacks than benefits. “Machines are generally owned by [commercial] farmers” (Mander) who can
afford this expensive machinery—further increasing the disparity between commercial and small farming.
This efficiency disparity results in an income gap within farmers. To maximize the positive effects of the
Happy Seeder, the Indian government must implement a marketing strategy that advertises the benefits of
sharing machinery between small-scale farmers--which include splitting excessive costs across multiple
farming households and a higher return-on-investment per person. India has the capital to start an
advertising plan for the Happy Seeder. India spent over 132,000,000 USD on both digital and print
government advertising in 2018, yet only ~34,000 USD in 2022. This drop in funding is most likely due
to the pandemic. As the country reinvests in governmental advertising, there is an opportunity for India to
focus on sustainable agriculture practices. Pairing this technology with appropriate subsidies creates a
unique opportunity for rural Indian farmers.

Perhaps a more specialized solution lies in fish-waste valorization. Valorization, as defined by the
Cambridge Dictionary, is “the act of making something valuable or useful from an existing substance.”
India is one of the world’s leading exporters of seafood. In 2021, India ranked third in the world for fish
production and “about two-thirds of the total amount of fish is discarded as waste, creating huge
economic and environmental concerns” (Coppola et al.). Fish-waste valorization is the process of
converting fish sludge—bones, fins/scales, feces, and viscera—into an agricultural fertilizer. Other
countries have used this raw material on crops but “sludge is often so sodden with water that it is
uneconomical and not concentrated enough to transport and use directly as bio-fertilizer" (Baarset). To
maximize the effect of fish waste fertilizer, Indian farmers can treat sludge and convert it into a potent dry
fertilizer. To produce dry fertilizer, fish waste is filtered numerous times then treated with various drying
techniques resulting in a fertilizer with 90% dry material (Brod et al.). This process requires facilities and



labor which would total roughly 426,860 USD (Brod et al.). If the facility were government-run, the
Indian government could include it in its annual budget and enact strategies to yield profits. Facilities can
charge fisheries for the removal of fish waste and byproducts. Then, they can sell valorized fertilizers to
local farms at a reasonable price. Additionally, a strategically placed manufacturing site can serve a large
region. Subsistence and commercial farmers will be able to boost crop yields, producing more food,
decreasing wastage, and improving sustainability. The Indian government must encourage this process by
offering machinery subsidies, tax cuts for facilities, and benefits for employees like increased wages,
greater insurance, or improved healthcare. These policies will lessen the economic burden of investing in
valorization sites and incentivize their construction. Unfortunately, government-led solutions will cost a
substantial amount in addition to the heavy financial burden of a large, poverty-stricken population.
However, improvements in sustainability often have the effect of creating economic opportunities for
citizens. These facilities can employ impoverished Indians and offer a steady income that encourages
economic activity—Ilike purchasing food—and a higher quality of life. India must invest in its population
in order for it to thrive. An article by Reuters details the economic inequality crisis in the country today.
As of March 2024, “The wealth concentrated in the richest 1% of India's population is at its highest in six
decades... India's richest citizens [own] 40.1% of the country's wealth” (Reuters). Enacting higher taxes
for the extremely rich would begin redistributing wealth in India—and would increase funding for
national sustainability. In fact, a recent study by Earth4All and Global Commons Alliance found that 74%
of Indian respondents were in favor of such taxes. This 74% of Indians have the power to sway elected
officials—their role is to vote for leaders who will prioritize India’s future. With more investing power,
valorization facilities are just one of the many positive sustainable opportunities for India.

India must strengthen its efforts to combat its devastating food insecurity. Additionally, the
country must adopt sustainable agriculture technigques to ensure the consistency and longevity of its
exports. One method is to increase the usage of the Happy Seeder in rice cultivation to preserve soil
fertility. This machinery can also replace the traditional practice of burning rice stubble after a harvest—
reducing smoke and ash pollution. Another solution is to incentivize the valorization of fish byproducts to
recycle previously wasted materials into fertilizer. Small and subsistence farmers can purchase this
nutrient-rich natural fertilizer for their crops—making the most out of available resources.
Implementation of one or both solutions will increase India’s sustainability in growing food for both its
population and global exports. With a rapidly growing world population, paired with climate change, food
sources must be dependable, and India will be able to responsibly support global food security. India has
the opportunity to become an example for the world by using its distinct population makeup to tailor
policy to suit its unique needs.
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